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Abstract  Water spider (Argyroneta aquatica) inhabits only a small size wetland in Eundae-ri, Yeoncheon-gun.
In this study to investigate environmental factors influencing on population of A. aquatica, we analyzed the rela-
tionship between density of A. aguatica and various physicochemical and biological factors. Density of A. aquat-
ica increased with small habitat area and high NH4 and electric conductivity. The relationship between density of
A. aquatica and prey or predator was low but the water spider decreased with density of Pomacea canaliculata.
And density of A. aquatica was not related to the coverage of emergent plant. However density of A. aquatica
decreased as the increase of floating plant and increased as the increase of submerged plant. These results indicat-
ed that aquatic plants are important in the habitat environment of A. aguatica. Therefore we suggest necessity of
management strategies for the invasive species, P. canaliculata which is a notorious predator of aquatic plants.
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&A1 (Argyroneta aguatica Clerck, 1757)= & &olA
7SR E AL e REY AR E Rl= 55
3 AFALE 71 AlA A o2 3|3t Aujo|th(Kayashima,
1991; Aakra and Dolmen, 2003). 270 H2|5EE ]
Z AnlE EARG, EAR G St 2R2oE A A
AFOZ 14 1570] £t} (Namkung et al., 1996). &
Aule] AAZA ZE (5 Bd71E @Y FAALL 25°C,
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S FAAL 15°C)= B8 FHo 2 2354, of

JoFdo A= Al Elol " Fotilor A1, F1, 5=, &
2, 283 g=of #2234 2uyEtel A= Namkung er
al. (1996)°] &Jste] 2= AR Fuo] EZA71 &
A

A0 YTl e FYdstA A71e ad 2
2 Aofgt Bx3}3 gl 0w (Namkung ef al., 1996), A &
An7b AAsle 22 AA7IEE Al4122(1999.9.18)=

N

AL BERZ0R 24j0] 20~30cm AFY FE HA7
FAolof BT 479 FAL AL 9ok 2o B
23§20 WAL ABBA HAHo] Fad Aow
214 9ItH(Lee er al, 2016). BA 1] 29, J4), #37],
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AFRE AL 47 5] 1 AN 2 Sola] s 1d A
o] E4=3%} A ujo|th(Kim and Lee, 2004). 25 ©]-8-35}¢]
3713 oj2l A wEo] Wao] et o)
527 g7} o] Lelo] 2 5 4l
Fxal Ak SAoIA £2 AAste A4
79| pHE 56~62 JE2 SHAHHS Us FAL Hoet
th(Kim et al., 2013).

EAR e} o] Z7|7F A SHH QA S sto] A
2717k 22, v Faqt FA A E AAo] 7hset A
S YAl FHEo St o RIZske] (Matthies
et al., 2004) WA 27|17} ZastAY EFE 9470 A
7Hs/do] i ol AE 54 ol WtEA] dast
o @A7EA] AR F-ASH] EA 0] A AR Y] BEY
I 84, AE EAo T3 AT (Lee et al., 2016), EA 1|
A AR o Fe AT BAHRE BA o] B A (You and
Yi, 2009), EAH| AAx 9] 234 2 255 ZHE4
(Kang et al., 2017), &4 1] 9] A4 Fejo] #H3F £4] (Kim
and Lim, 2011), &4 1] A2 X 9] AFEAT} 24 &9
st A (Lee and Lee, 2017) 50| 25 E4 0|2 A&
EAT AEF AFEA #Boto] AFHAS. 28U =
A7t AL Qe XY $A1Y E93etA B4 24
4 AEa 40t EAU A HEol gt E= AY §
£ Aotk YA @ o lste] EAu|et 2 3]
AEFol BHelol Fastal it oju] B2 o HE]
5% ol/Fo] BEEH AL, FF 2050 BETHFAF gt A
T2 20109 tfH] SR EHEEY 10%7F 4T A=
d|&5 1 th(Pimm et al., 1995; Marchal et al., 2011). T
gt 7] F st w2 233t X Hol utet HEFY
TF e 7HE3HE Ao, A7 BES 6F T 1
T E2 EF9710 AsE Ae=r o &5k ¢tk (Urban,
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e E71A AY, 5 4 HE T AHOR Qlste] A4
gHgo] HEH Sl Aol

dAe AR S el A4 87 9
e A3 BAE EAsHL A0 IS
TR =N EAT AR Hn}
tlol8 & AlEshe © 2 53 o] it

S g ~d

ek

oo A

ERCTET
1. ZALX| 74

A1 AYAE 7= AT A5 2 864H A
5 479 (50,508 m*, E38°02'27.6", N127°03'43.2")°] $}

QI gha| ghot 137
S
& #
14
Bare ground '\‘%‘ \\Q
&
X
XXX
S\
’0’0‘,‘;'0’0‘ addy field
AR >
" 09900,
5 RSEEEK
sE KK KX
Ly & QLXK KX
oS ""0"’0’0
LR XXX X
- Sedede%
o N0l

<
(5

Bare ground

Fig. 1. Habitat map of the water spider, Argyroneta aquatica. Undari
Natural Monument indicates as hatched area. Field survey
was carried out within grid area.

Aot FHole = =2, A7F L2 SEA AR
ST 22 AEjS2 d2= A o= 1" S48
B Al o]tk (Fig. 1). A2 A9 gAZol= Agste] 7o
Al Aol 323 ot EA07F MAske |4l
ERER oJ5to] BHHEstE o] glo] Al FE (I ILINLE
wrolA lem o5 A9 2t EAH AT 71 olF2
A8 7T AR AHE. 7 A HY A ALEL
AR FA (), diF2 LA FA (A7 w2t 54
o} ®3o] 50% ol 4. I, 974 A DS U
I ew 7 29 F 5AY "o 7MY W2 X2 A

> Moo

ola 7 FL& L& [ Y o]t} (You and Yi, 2009). Z A
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bt FE5EY F92 A5 AY AHA] = B
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9] Eo] AAA W= Fyerh.

EAUZE A5 Qe AAVIEE B3A Y 9F 5.1ha
LEHEE AA HAAE BEsts 3o WE (1, 11, 1)
oF 3.5ha (68%)°ll SF3tct 2y e F vy =

=
K3
S

=



138 b

ral

o2 - Zshzh - ZEl -
7k Bol gl Az Ao Ao BAU} A 5
E HZL 1.72ha(33%)Z Ft}. §|20] o] WAL A7
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g 119)0f| o]Fo it EA T o thgt A 2ARE o
(water sampling)= 119588 EA0|7l FH 59711,
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Table 1. List of potential prey and predator of aquatic insects in the
habitat of Argyroneta aquatica.

Taxa Korean name Remarks
Phylum Arthropoda AAFEE
Class Insecta =7
Order Odonata A=
Family Asshnidae 2= 7
Anax parthenope julius 2 Predator
Family Libellulidae A= =
Sympetrum infuscatum 25342 Predator
Croscothemis servilia 1222 Predator
Order Hermiptera =l Res
Family Corixidae ekl
Sigara (Tropocorixa) substriata HFEH g
Family Naucoridae E5dn
Ilyocoris exclamationis E519 Predator
Family Belostomatidae EA73
Muljarus japonicus =2 Predator
Order Coleoptera E”ﬁ de &
Family Dytiscidae Eiat
Hydaticus (Hydaticus) satoi Ea L) Predator
Hydaticus grammicus 21_13]- =70 Predator
Order Diptera i RIS
Family Chironomidae 7z ok
Chironominae sp. 1 ZTt sp. 1 Prey
Chironominae sp. 2 Zut sp. 2 Prey

insects from Korea (The Society of Applied Entomology,
1994)9} List of Animals in Korea (The Korean Society of
Systematic Zoology, 1997)°l A3t 28T}, A 44
JERH2EE 24 A7 2A0) HAA6|N Zdate
ANPGRS EEL 85 121 15F0] ). o] F at4t
ol | %, e Bo] BRZES BANY WA, "J
Ae) o) AT GAel T, AR BT, &
S Ash, B57elah, B, Aol 59 B
ERTES B0 ZAARAY 75S & Ao Bg
Ht}(Table 1, Cultural Heritage Administration, 2007). $+#
EAU 7 JetE &3] A9 AT A5 B =
ol A4AET HYAE, ASAE 5o Aug 5E 7|8

At A 52 4L Lee (1993)0] whtth,

5. X224

2 dFE B EoAd dlo]E+= excel (2013, Microsoft
Co) Zza#oz Hulsle] aglZa vehyy, 7|9
520} =314 @9l W MEA 29l 710 ATEAL Pear-
son’s correlation H ol wat EA5l¢ch o A
R ZZ I3 (ver. 3.5.2, www.r-project.org)S A3} T}

B0
'\I_'“‘l\_
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A Folet T2 o7l st Fof HE|7] RO R
3| 4 = T} (Cultural Heritage Administration, 2007; Jeong et
al., 2013).

270 AAAY ool 2L R o
g A4k 9 Bafjo] g A2 dgE. Seyyar and

}\g /‘l_]_-Aa] 7

TAE B3 TH(Fig. 2). I A3 ABAS r=0.5 o]4+e] Demir (2009)= 72 E3}o] €7]2 EAu7} Aa)s=
we WS m 2912 &7 $9ol9 WA gmUotd)  BE A4 Zol7l7h MAYSH o717t A4S A4St
Ao, A7A==H] T (p>005). F l Folo HMAS & stal AR (D0)E RH +Eol UE AAEH S 24
Aulo] AR5t 2o ARBAS BAT, T R ohw Shoha W o) S BAv] AR BxsT g
Yotejd Aot M7 ees Fo %T&J&ﬂl Hiitk ol B, 2870l 59 FAME 93 FISEE F¥E
2R} AT ANBAL FL WA AR 0] B7h &I SEAA(DOYE R S| YR 848 e
Bogopst et ol FYARI ES A RAFE £ AT L AU B ATelH BAv A4HY B
& Eate 2AHE EAW] MR §EAAFGB8Smg SEAAE 385mg LTG0y o] AR T £
Lol W& AL Rojopsiz gk Aoz werech A8471% (WAMIS, 20190 & & 1 % 557 5 457
E5) BA07 H& $9oloA Bol YEte A ¢ o Sustel a0 £X) g 529 Ao AH Yt
Fol7h 2 EFoy AAFES Yolg ABste n 1 gholl AARA S 4, A AL BE 59
7 74 7
y =-0.006x + 3.6878 y =-0.0017x + 4.4639 =-0.7485x + 8.4465
g 6 o r=-0.0096, p > 0.05 3 6 r=-0.813,p >0.05 3 6 ® =.0131,p>0.05
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Fig. 2. Relationship between the density of Argyroneta aquatica and physico-chemical aquatic environmental factors.
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o elw|gl e e A g,

2. 27{0|2t M=

SR B8] ARG} BHSHE HAR, EAR T80
Golete] HA | sl EAFsITE I A, EA A
A9 A B AR AR AL FBAS 0384,
00822 WAY A9 gl A= Yehydth(p>0.05, Fig.
3.0t ARG TG BRT AN EAEFE
(Table 1 ZZ)0] HEALY] =7]of e}t EAv|A F&F=
F= Ao gAY AV dHE7| fEo= s HTt
(Kang etal.,2017). ZAAZ A AE AR &2y e 2=

ol - Ret- 54
3 EANE BholH 710 w57 v S2ikac
(DOje] Hl$ We Salo] Bae FHNAE A 4 9l
gk thek B70)E $414 wol7h Bash] o] Ak
£ wol Wag st WBILY|9 2L BE EAT} gla
SEBLFDO)] AL BANAE A 5 Qi 47 4]

A7F B2 @A A&l YT Aer ATRETH(Ya-
magishi et al., 1976).

S ool EAN A e w2 29 A
HBA (r=-0.566, p>0.05F YetH o 2
FEEole AN Hoksle AES A5
o £ g3Fe == Ao F At gegol= Aol Q=
TAANES Yo 2N EATE 25004 3718S A
2 5ot = o 85 A EHE Y 22 A
AEES Z2A7]7] "otk (Seo et al., 2010). ©|Z 1]
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1715 ZAT 5 Qo] AZ HE HolAkgoA Y A WA= FFFolE ol8T B FA7IeS EEstu
2 493 4 SITH(Choi er al, 2005). 0] FTF B Glo] el ATE AT Fol9 AL AW e
AL 2 EAAT SA) & 4 Qi 2ol Hol BA B WA 4 T AHW WAYL AXT gle} 2 49
UlE EAT Aol oA Hep v EAREL B 2748 30 27 2 8av} IrkKang er al.,2017).
Lol §ENLFDO)] £ BANAT A2 2 9l AT ARG A5AE Q B4R A5 eTpe 4
7 7 7
= + =-1.2353x + 4.5294
S g & S 6F ® yr=(-)b9gf(3)22,)<p>30§(6);1 S Ge yr=—0.566,>(p>0.05
§ 51 g 5F %
©
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r=0.384,p >0.05
0 : : : 0 : : 0 : :
0 10 20 30 40 0 5 10 15 0 1 2 3

Density of prey

Density of predator

Density of P. canaliculata

Fig. 3. Relationship between the density of Argyroneta aquatica and benthic invertebrate prey and predator and aquatic plant feeder mollusca,

P. canaliculata (alien invasive species).
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Fig. 4. Relationship between the density of Argyroneta aquatica and coverage of wetland plant life form.
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