Journal of Wetlands Research ISSN 1229-6031 (Print) / ISSN 2384-0056 (Online)
Vol. 27, No.3, August 2025, pp.306-315 DOI https://doi.org/10.17663/JWR.2025.27.3.306

HFACLES7|(Koreoleptoxis nodifila (Martens, 1886)) A{AIZ[o]| CHst
AME tEdFxsE & Crdd 2 d47|1s=ol 2kt A4

- SR ME| FEH S FAOE -

* =LA * = =J * -— * % * k% = ****T
AR AT POIH - YB3 WYR™ - MY
“(F)OHY, nHCiSt ATHA| BK21 SHEMEFZ SIS CH
CIRMER, (RN

Study on the species diversity and functional feeding groups of benthic
macroinvertebrates in the habitat of Koreoleptoxis nodifila (Martens, 1886)
- Focused on the ecological and scenery conservation area of the
Donggang river basin -

Soon Jik Kwon - Seung Pil Han - In Chul Hwang - Hong Geun Kim™ - Youngjun Park™ - Yungchul Jun™"*
"Corporation Aeil, Bucheon 14676, Republic of Korea
"BK21 FOUR R&E Center for Environmental Science and Ecological Engineering, Korea University, Seoul 02841, Republic of Korea
"National Institute of Ecology, Seocheon 33657, Republic of Korea
"Institute of Ecological Resources Research, Seoul 02783, Republic of Korea

(Received : 14 July 2025 Revised : 27 August 2025, Accepted : 27 August 2025)

ot fo
0:1.4 Jg

H9 AHABRAR G MAohs AFLHE7(K noditila) @] AR} e EAS dotR 7] §Jste] dFdtisr]
A A2 62173 v AAZ] 321 tiste] 2023 230 AA A PFEHFTE et ZAFE oA RS
A ATRAZ G HAA F 89F0] XAEHL, FFUTE7] AAR| A= 69F, HIAAZ A= 66529 HAA
QP RHFTEC] IJAEAT. AFETHE7] AR AMAY HYFHFeE B ST 25.3(£5.3)F019eH
HIAAZ]o A= Hat 29.0(£4.5)Fc]dtt. @Fdth&7|= F2 ER7 F7H| Ak, AR oA 9 Hut LCBD(local
contributions to beta diversity)+= 0.099(£0.016)0]%11L, H|AJAZ] A9 HHF LCBD %2 0.136(£0.025) 2.2 H|w4 =7
et AAA g FHF5E T A0 oA Zpol7t IS8 u)ditt. AFYt&E7)7t 2 A4lste 2F tEn A5
T A LCBD gto] diid ez wgton, dhgfmo &ot= F59 AFUTHE7]9] AAX| e HIA A Z] 7ro] A|Alsh=
ZzA0] tha 2ol7} dqlth. A 2] 9] E(ecological niche breadth)o] F& & T2 Agte 273 24 A&l5k,
EA AGANM ML 52 RS DN (Gammarus sobaegensis)+= A SCBD(species contributions to beta diversity)oll
FE FE= ALE UYL dFYHE7E 259 AAR] EAof oet F3t Aoy & e Ao ag-S Fol
B-ttFdel Zlofshs AR |t B A olx AFUTHET|7T AAoke X199 sk A= 70190, B o2 felshe
21579] 5Fd Zp4== 29t 50190t RO R SR = AFUTHET] 9] Ao S viXlE 4 8]l F of=E wehdrt
AFLHE7] AR A ABHE EE(collector—filterers) 2] o B2 &d F45 BN, BojHE= T (shredders) 2]
FT5ot MAFE= H
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To investigate the habitat and ecological characteristics of Koreoleptoxis nodifila inhabiting in the ecological and scenery

conservation area of the Donggang river basin, surveys of benthic macroinvertebrates were conducted twice in 2023 at
6 sites where K. nodifila was present and 3 sites where it was absent. A total of 89 species were recorded throughout the
conservation area, with 69 species found in K. noditila habitats and 66 species in non—habitat areas. The average number of
species at the sites where K. nodifila was present was 25.3 (+5.3), while the average at the control sites without the species was
29.0 (£4.5). K. nodifila primarily inhabits the main stream sections. The average local contributions to beta diversity (LCBD)
of habitat sites was 0.099 (+0.016), while the LCBD value of non—habitat sites was relatively high at 0.136 (+0.025), indicating
some differences in the species composition of benthic macroinvertebrates. In particular, tributaries exhibited a greater distinction
in species composition between A nodifila habitats and non—habitats, notably for species belonging to the order Trichoptera.
Species with narrow ecological niches are likely to occur under restricted environmental conditions. For instance, Gammarus
sobaegensis, a type of Order Amphipoda, maintained high population densities in specific locations and appeared to significantly
influence overall species contributions to beta diversity (SCBD). K. noditila seems to contribute to 8 —diversity (beta diversity)
through interspecific competition and interactions with other organisms depending on habitat characteristics. The stream order
of K. nodifila habitats was 7, while the tributaries flowing into the Donggang River had stream orders of 2 and 5, indicating
that stream size is likely a major factor on the species distribution. The habitat of X nodifila showed a higher species richness
of collector—filterers, whereas both species richness and abundance of shredders were reduced. It is considered that biological
communities inhabiting the same region should be included as considerations in the establishment of conservation plans

for the ecological and scenery conservation area of the Donggang river basin.
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AFLIE7(Koreoleptoxis noditila)= A4V s=wMollusca)
& (Gastropoda)oll &ot= FO& I} A 5 T4
N7} W7} AR ek} Sof] REsi gha LO&(
NIBR, 2025; Lee and Ko, 2017; Lee et al., 2001)¢]t}. o]&
A A QI7E Ak ol A EAJo] ZEI FOo= Oe}‘jjl;q
Qo B Eo AAAH wEo ot A4 AR <Gty
201295 BEL7oMIE TFo2 Aste] Hosta
JITHINBC, 2025; Kim et al., 2022). Kim et al. (2022)+=
XA 2] A 2]4=(Habitat Suitability Index, HSDE o1&
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Asela, Qreitasls e BEaslopiaEel i
HAYstel e FHA17) ek olol R 20024 89 92
g Aolg AuAnRAzees A4stAiL, olF F7}
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w2 T (region of interest)o]l & zs|
kol & Aol b o] AfolE _JU]O}E}(\X/}nttaker 1960:
1972). Whittaker(1960)7F AIAgE g -tk 24 At
y O wE o -t g e ® s 2ol Tk
y/a). 18y p-tFde B Aol tigh HA AA7t
oF7] wiZoll y-thddolut o —thFAd Fhell o&EskA] g
At o] AA = AcH(Legendre and Caceres, 2013; Heino
and Gronroos, 2017).

0] A1 -F HolES ol8% -t 24
H|Z3 (presence—absence) A EHMTE ofuz} UL} AR
727} Sl Qg ohgalo] 7 Aol R f-clepde] ulke
9 & (Local Contribution to Beta Diversity, LCBD)e]\+ Z¢
Fol AA p-vkgdel nlRl= F3F(Species Contributions
to Beta Diversity, SCBD)9] A4tE 7155ttt (Legendre and
Caceres, 2013). f-tt/dell that 2194 71(LCBD)= 5%
A goluf A2 el A F 24| ZolE dste 52T
AJZA AAZ Y] p-trddS oldliste d Fastth
AE &0, sPdHE T= £, sHIA=9] Zpolo] wet 244
g FAFEEY] T2l o] gl mhebA,
HrArhE719] 294 7ol E FAREe 2 TR AA1R]oflA
BT dE& dEste T8t ARE AT 4 UthHeino
and Gronroos, 2017). SCBD= -+ Ak (degree of occupancy),
SH 5 (abundance), el 299l $1%]2} Z(ecological niche
position and breadth) ¥ & EA(species traits)T} T2

QurHQl o ST Aol ek, oleid F 54 ol
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308 o =OICHAJ|(Koreoleptoxis nodifila (Martens, 1886)) MAIZ[0]| CH3F ZMA CHEBHEES = CjQM U MAIJ|SZO| 26t AP

AL A4S AHBAZE Qth(Tales et al. 2004; Siqueira et
al. 2009; Heino and Gronroos 2017). =, A& 2] 9] Zo]
W-o Aduk Z(generalist species)S TFFRE A Al x]of 9]
SHAl Eaxste] SCBDol| gt 71omrt Adido=z vA
et 3] Qiot o]eh= w2 o] 52 F-2 SCBDel
gt 7= rt djid oz =1, A SExAA S8
4 7] W &Eolct(Slatyer et al., 2013). E3t 4] e £=
A 271, BAF T 22 F9 B=5HH £/ (biological
traits)2 B -thFgol gt F9 7|Ake) ¥ A 5
k. olHgt Fof TEA BETH B2 T ARE
9 Z B & (occupancy and abundance rate)ol G n]x|H,
g Fol -t BHE AA 7]ofstA "rh(Verberk
et al., 2010; Heino and Gronroos 2017).

st Alade] 284 HLE2 TAR A RE shto]
o|27]742] A&ARI FHll(gradient)E olEtt. SPFHl=
4% Aol Do B, S5 Ao Yefaag wola,
oleie TUE 47189 oIt 45, olF, A% SolA
dAet S vhEolli, 11 A} sbd W AR 2 ¢
&= HRlt} shdof| AAlshe e #HY x4 2 715
A AR 20 wEr AR, 29
2l =Y 2 o ARGt Wit o & 5k
7Hd (River Continuum Concept)'©]2}F 312, o] 7Hd-2
Shrdtafel wet A4 i TAS-EE0] 417 s functional
feeding groups, FFGs)2] X, 7|5 2 oHAdof| IS =t
(Vanote et al., 1980).
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2.1. A= 8 Y dYRAL

5% ANATRAA aeld AFAThSII}
AAsHe o AT MMk ghe AR 3 ARE
AA5FArHTable 1, Fig. 1). AA4 tl@Rda2580] A=
1242 20234 49 04~062 1} 27~2920] ZAFSHgLT, 27}
109 14~18%0] S@steict. 2 24} A8e] oL (iffle)
Tl AR FFE I Surber sampler(30 X 30 cm,
mesh size=0.5 mm)E o]8sto] A AG 354 A5t
T3l F oS metstr] 91 &4 (Scoop net, mesh
size=0.5 mm)E ©o]&3sle] ASIAL AAE A=2:=
Aol e H AA-ANA It 7] (sorting) 2FY &
AAAn A (Olympus, SZX-TR30)& ©]-&35to] T4+t
Exo] $RH F BEL BAY FYYRALPOIH TG
“2024 ATMYEFEE(2025. 2. 4)” 7)==l w2t A5kt
(NIBR, 2025). F(species) 5502 FHo] ojal& LFie
FHFamily)Ht &(Genus) F=F22 Aottt $HH, obd
2t4p(stream order)= XA 9] 1A= (Digital Elevation

a-
s
)

9 25 Skm
]

Fig. 1. The geographic location of survey sites in the ecological and scenery conservation area of the Donggang river basin.
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ModeDE HIFOoZ T5T oPHdWE ©]85to] Strahler
(1952)el A3t 715st9eH, o3 §2o Ade
Aol A A2]=4 7] (FineCaddie, UPL 300)E o]&s}o] &4
SFaiTt.

J Sthe] AAZIY 2ARE ol EAiste A=

T oS YulstH ARPAIAY F2 FH] thFA
(local diversity) 224 U F FRE, Ok A4 502
AT 4= ek & AFolM = SRS AeE TR A=A A9
= A7) Sl 2 A A Bgat B4

AR ZRIE Fet BE Y @& (abundance)
glolE & AFE5te] thFT Z]4=(Shannon’s diversity index,
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X~ HH
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Fu
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)
2,
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HE 7|Fte 2 g -diversity S

A el 71ofsk= J=(LCBD)E

2} ol WA p-chopyel mAL o

(SCBD)E 4r=&s+tHLLegendre and Caceres, 2013; Heino
and Gronroos 2017; Xia et al,, 2022). ©] A= Ailxo g

A B-thFgol gt diF A Be F9 79E= UE
o th(Legendre and Caceres, 2013).

AFAtrE7| A2 A](habitat sites)2} H] A2 Z](non—habitat
sites) 7He] A4 P FHF5= Jdo 2ol & H|wsl7]
Q15 Welch(1947)9] t—testE Fstgich. o] AL BE
719 B 74 ojdd ez Qs A=E ]l LCBD
4 SCBDO| 4t&S $Iste] R Z 2 W(version 4.3.2.)2]
‘adespatial’ 7] 2] W LCBD.comp®}t beta.div &+& F5
ArE3IATH(Dray et al., 2024; R Core Team, 2024). &5
LCBD ¥ SCBD Zut:= QGIS AZE 9o (version 3.28.15-
Firenze)E ©]-85to] 2| 3}sqirt.

2.4 HA71s7Functional feeding groups, FFGs) &4

T 790 dFdrET] AR 678 AT v A AR
370 A4 ElE AAAY HFFHFTEY 753 TS
(Functional Diversity, FD)& &l 447|519 7|
Toot MAg 9@ A HlES ASHIHFig. 2). AA71E
T2 A d@FHFEEe] Yol g5ak= WAl (behavioral
mechanism) ¥ o] Z}9] FR7e} AV E 7|EoE RS
7164 IAF2o 2 sPAAEA Y o2 58 7158 125
mrotst=t] 583 X #Eo|th(Ro and Chun, 2004; Merritt
et al., 2008).

k&

Fig. 2. Selected photographs of (a) Koreoleptoxis nodifila and (b)
habitat observed in field survey

Table 1. Survey site location information in the ecological and scenery conservation area of the Donggang river basin

D Latitude | Longitude Locality Stream name S;izaefl wiséiﬁar(?n) Wate(l;n\)zvidth
DG1 | 37.358 | 128.621 Jeo“gseonéae;‘g;viio_“fsw“_g““’ Joyanggang 7 164 50
DG2 | 37313 | 128626 Jeo“gseonéae;‘g;viio_“fsw“_g““’ Donggang 7 166 76
DG3 | 37292 | 128614 Sindo“ggsfg’ Jeongseon=gun, Donggang 7 162 80
DG4 | 37271 | 128.601 Smdong’é’;fg’ Jeongscon=gun, Donggang 7 175 61
DG5 | 37278 | 128575 Mita“’myg‘;r;gfv fgf‘ggha“g’gun’ Donggang 7 135 119
DG6 | 37.270 | 128524 Yeo“gwogaer‘jg;vzrff’giw"I‘g‘m’ Donggang 7 152 83

DGT1 | 37316 | 128.633 Jeo“gseonéae;‘g;viio_“fsm_g““’ Jijangcheon 5 62 30
DGT2 | 37.292 | 128544 Mita“_myéggévlm‘ﬁfha“g_g”“’ Gihwacheon 5 60 21
DGT3 | 37269 | 128515 Yeongwogjrfg;mffgiw"l’g““’ - 2 7 6
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3. 21 Y 2y

3.1 G@FUCES7| MAIR|2} HIMAIR]Q| o-CfF/d(alpha
diversity, a-diversity)

B A TR QoA F1E A4 hPFA S

E2 F 89%0|90al, AFUTHET] AlAlx] 9t v A A 2] oA

7} 6951 665°] TEEAHFig. 3). a-thFA

oot Oge A 7P FEHoz vwdt & 9l
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= =
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No. of species
N
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[ ]
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b

e GT1

Shannon’s
diversity index
°

Fig. 3. Number of species (a), Shannon diversity index (H') (b)
at each survey site in the ecological and scenery
conservation area of the Donggang river basin.

F Stuoltt. @Fdther] AAA9 AH Bt FAFTTe
25.3(£5.3)F0]gl o™, HIAA Ao A = 29.0(+4.5)F] %t
it 2T T4 2RET ARelA i =0h(Table
2). o] Foll A 2ANEo R gRRle 7t 2|3 9] AmE ol§sto]
TS 255 4FESE A1), dFdther] AR olA= 2.660
~ 37079 H2A Hat 3.203(+0.28D) 02 AEESA,
H| XA Z]of| A= 1.799 ~ 3.4039] W2 B 2.791(£0.57D=
AFEE o] A A Z]o] A §BtE o] I A 4HEE U TH(Table 2,
Fig. 3). &3], DGI3 A2 RS ANH Ganmmarus sobaegensis) 2}

e B4 Fol g% $E&ol kot tFE A571 vk,
5746 AHRTRAAG] ANY JIRAEEE 5
Fot GRATHEY] ARG AN 219 G 2 B
Aol BAHOZ folskA GaAtHp > 0.05). ol9h 2L
A GFUTE719 A4 ofREThe 24 AW 5,
FE, SAAR, SHAY 5 T 49 g ggel o 2
Aog gkt

3.2 LCBDZ Of2%t 2Ald CidFi2E=E MAl £ 24

ZF A9 -t 71=(LCBD)= &4 A He

0%
)

& Totot=d §-837F A Eo]th(Legendre and
Céceres, 2013). ol T3 f-TFAE 58 Hol N2
ZAF 213 o] AESHA 71AE Wrkeka, AR Il e T
EAS motst=E §835H A= o|th(Heino and Gronroos,
2017). 73R4 2 A A3 LCBD g2 0.080014
0.1569] WHolglom, 371 2™ (DG5, DGT2, DGT3)9]
PHET EUtHTable 2). FETH&E7] A229] H+F
LCBD+= 0.099(£0.016)2 A 442} 0.136(+0.025)7%
Hlwste] @A AEEoY, A HIFHFTE T
TAolA Z 2ol gl Aoz waEt(Fig. 4).

£ 299 AHetd 1-§4E Ued= LCBD= @Y
2199 7IXE NEH o= Prkete 82 AT 4 oL,
s Fol AL AYoA =2 LCBD & 2= A 9ol
Ueh= A% ltkegendre and Céceres, 2013). DGT29}t
DGT39] & ZA} 282 LCBD ghol 72} 0.1449} 0.156.0.2
o2 293t vlwste] w9, ol siE AHEE9] sk

Table 2. Number of species, Shannon’s diversity index (H”), and local contributions to beta diversity (LCBD) at each survey site.

i H LCBD (local contributions to beta diversity)
ID No. of species : : :
Ist 2nd Donggang River basin Order Ephemeroptera Order Trichoptera
DGl 31 3.438 3.027 0.104 0.151 0.117
DG2 41 3.222 2.793 0.106 0.107 0.117
DG3 38 3.199 3.233 0.096 0.096 0.063
DG4 27 3.316 2.660 0.082 0.076 0.099
DG5 47 3.707 3.339 0.124 0.134 0.052
DG6 36 3.367 3.136 0.080 0.086 0.056
DGT1 38 2.957 3.197 0.108 0.073 0.143
DGT?2 50 3.403 2.885 0.144 0.103 0.208
DGT3 39 1.799 2.524 0.156 0.175 0.146
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ALA-HSY-PAY UED UPZ-HYH 311
A7) o} thE AR shaFRIt AtdeR A1, st gFUtiar] AAE B Qold SASHE 4
o) Aol AAlSke Fo ZANES} BT A9 2AT PATRE LdoF & aglold

W= (anthropogenic disturbances)> 7} &gt EFT9
21974 Al(regional prevalence)& HAA|Z]|1L, sFofA
X qPFFAFTE T @ =3 BRa] $AE
Z7HN 7171 e Hawkins et al., 2015). DG6 A3 2] LCBD
2 0.08022 7HF @d=Hl, ole o] AHo] WEAR
o] gEo] +HE FTAHOE QI9IA ko] Ok mAx A% <]
gt Fa ¢delor wohH

ZF 149 g-tekA 7|19 (LCRD)E &8 £47F E83%H
shEdolEd dhefRor Rt 4HESHIh sk
olFof thgt Zt ZAFAA 2] LCBD 32 0.073%14] 0.1759]
W2 vehga, 370 A DG, DGS, DGT3)ollA Ha=t
ESITH(Table 2). d54th&717t 2 AAlsh= &7 #H0
A5 FEo R FESHH [on|ek 2pol 7k giithp > 0.05).
dzef Bl gigh 2+ 2AA ] LCBD e 0.0520]4]
0.2082] "W 9Jololal, 570 XA (DG1, DG2, DGT1, DGT2,
DGT3)ollA Fethet E30th dFdv&717 T2 AAlsh=

w5 PR 27 74 LCBD #te] Hlw A =9,
"}Eaﬂﬁx_ HFATHE719] AA2|9F BIAA1Z] Zhof| f-ofm|gh
2ol 7 A= (p <€ 0.05)(Fig. 5). koA £5F2] LCBD
W= T T Aol SJsto] 29EEd], debaog
SFZ(stream width), Z(water width), PR, +4,
N1 (canopy) & vttt trFstth(Heino and Gronroos,
2017). & AolA steielmdt dkef=o] s 22t
LCBDE 4FH&d 23, stRdolmHt dhdimos F
Z/490] o)zt AA UEhEth 46 AHABE A2
Sk FHe A helo] EAfsh=], AEETE S 2] o<

Al
=

_*.

(@)
* ""5“

LCBD
of Order Ephemeroptera

Fig. 5. Local contributions to beta diversity (LCBD) of Order
Ephemeroptera (a) and Trichoptera (b) at each survey site
in the ecological and scenery conservation area of the
Donggang river basin.

DET1 &

LCBD

000-008
008-010

&
Q.
. &
o

0 25 Skm
]

Fig. 4. Local contributions to beta diversity (LCBD) at each survey site in the ecological and scenery conservation area of the Donggang

river basin.
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HFUCHE7|(Koreoleptoxis nodifila (Martens, 1886)) MAIZ[o]| cist MY YHRHZSE T Ofd L YHAIls=2ol
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3.3 SCBDE 0183t MY CHESHZSE MAl 54 24

ZF Fol A p-vFdell mAlE FAHECBD)E Lot
flste] e AFTEARA S 97 A 28] =AM
ot F 18mrellA ERIE 69F 8,83870A1E ©]85t]
SCBDE AF=EsHIrh. 71 A3} SCBD =2 0.00020114 0.2719
HeAE yehgten, SCBDY] Hw7£(0.0145) o]/l &<
14%(G. sobaegensis, Stenopsyche marmorata, Ecdyonurus
kibunensis, Hydropsyche kozhantschikovi, Cheumatopsyche
brevilineata, Teloganopsis punctisetae, Epeorus pellucidus,
Choroterpes (Euthraulus) altioculus, Ephemerella kozhovi,
Koreoleptoxis globus ovalis, E. levis, Baetiella tuberculata,
Simulium sp., Nigrobaetis bacillu) 2.2 ©]&°| AA|ot=
SCBDY] A Hf-&2 80.2%°1H(Fig. 6).

TH, TR AHBZEEAAG Ul dFEH&E717t
AAshs At Aot ghe Ao FEste] SCBDE
AESHEE. AFLdTrE7] AR A ZF Fol AA p-
ool miAl= FFECBD)S dotir] fiste] 671 A4
oAl 23] ZANE Bt F 12mollA ERIE 54F 34M4THAE
ol-gsto] AbEstgirt. 1 A SCBD -2 0.0009914 0.1138
HeAE yebten, SCBDS] Hw7£(0.0185) o]/l &<

1437, punctisetae, C. (E.) altioculus, C. brevilineata, E.
kibunensis, E. kozhovi, H. kozhantschikovi, Simulium sp.,
E. levis, Bacetiella tuberculata, Nigrobaetis bacillus, Macrostenuim
radiatum, K. g. ovalis, Elmidae sp.) 2.2 ©]50°] Z}A|5l=
SCBDE] 3t H-/82 73.1%°10thFig. 6). EFH AF<
tHE7] HIAA RGN ZF Fo] AA p-thF el mlAl=
FFECBD)E doti 7] fIste] 370 2|H oA 28] =AME
535to] F oo A ElE 515 5391715 o]83ste] A&
sttt 1 23 SCBD g2 0.000194 0.4748 HI=
e ow, SCBDO] B#3k(0.0196) ol F2 6%(C.
sobaegensis, E. kibunensis, H. kozhantschikovi, E. pellucidus,
S, marmorata, C. brevilineata) 2.2 ©]5°] A}A|sh= SCBD2]
A AGEL 79.7%°] % (Fig. 6).
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Fig. 6. Species contributions to beta diversity (SCBD) of the ecological and scenery conservation area of the Donggang river basin (a),

habitats (b) and Non—habitats (c) of K. nodifila.
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oM BEEZA Gttt dFITHE77F AAlstHe 2199
5P k= 70l B e R ok AR shd Ak
2(DGT3)&t 5(DGTI, DGT2)elrt. EFLthe71717F 2
742 PEE AL Qe AARQD AR Z2FAEe] obd Ak
Tola1, BRI F347F9] obd A= 601 THKIm et al.,
2022; Lee and Ko, 2017; Lee et al., 2001). dFdtt&7]=
sk ZF47b 6~7 W9l shde| F2 RiXste Ao=
Ald==el, olof et F7H4<Ql A7t Hasit

11](e3

3.4 TRACKET| MARIZ BIAAIRIS] 47|

MA
=
TG AHATEEAY Lﬂoﬂ A A A4
A A2 eE B A A2 2 LRSS o, AAAE iP5
SATe AR AR 2t 68FT 66F
ARSI 2y JA7 e SHAAE dojd= F
(shredders)= A2 Z]of| A 15(1.5%), B2 R4 95(13.6%)
olda, AHE T (collector—filterers)= A A2 o] A]
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¥
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Z] =
=
Z
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13%(19.1%), HIAA oA 72(10.6%)°] Z A= A (Fig.
3). AojH= Fajot A Tl AAz|e}F H| A 217] Tt

Zd TFolA 2 AolE BHylou, 1 99 JA7e e
ztol7k A ik, gHH, A Az|oA HojH = FE(Sh)= 4
ZAF A TR ZAFE QLT HFRALA s ZAMER] gttt
H| A A Z]of| A Hole= FE|(Sh)E  1,6467H41(30.5%) 7}
ZALE O] ASTE FEat 28y HolHs FEE
Alelet o2 A7) 5] A= 2 2ol §lith(Table
3, Fig. 7).

b A4l w2 JAVew S AnEE A
F2(ChHE otf AHo=z 445 J7ietalal, &
FESo)= ool 124 Bxstgon, o= R (PEE
shdel AR f9ollA F4ot A= Bokth(Bae et al.,
2003). shde] AR A HeA= Aol T (SH)7F =9k,
F5 AFeAe Folde FE (o)Lt FHH= F2(C6) 9
H|Zo] =9kt (Park et al., 2010). HolH Za|(Sh)= sk
A447) F7kste] epdel vt AXW Hachs AdFS

o
i,
=)

e e

Table 3. Species richness, abundance, and occupancy by functional feeding groups (FFGs) between K. nodifila habitats and non—habitats

e No. of species No. of individual/m’
s
Habitat Non-Habitat Habitat Non-Habitat
Collector—Filterer (CF) 13(19.1%) 7(10.6%) 1,333(38.7%) 1,683(31.2%)
Collector—Gatherer (CG) 21(30.9%) 18(27.3%) 851(24.7%) 618(11.5%)
Predator—Engulfer (PE) 16(23.5%) 14(21.2%) 155(4.5%) 119(2.2%)
Scraper (Sc) 17(25.0%) 18(27.3%) 1,108(32.1%) 1,325(24.6%)
Shredder (Sh) 1(1.5%) 9(13.6%) 000.0%) 1,646(30.5%)
Total 68 66 3,447 5,391
(a) 80
70
60 u CF uCF
§ S0 = CG = CG
=
< v “PE “PE
S
r4 3 uSC uSC
20
uSh uSh
10
0
Habitat Non-Habitat Habitat Non-Habitat
(C) 6,000 ( d) 100.0%
o 500 80.0%
5 " CF o =CF
§ 4,000 E
g uCG 'E: 60.0% uCG
g e
E 300 "PE § “PE
é E 40.0%
;é 2,000 usC § uSC
=
20.0%
1,000 uSh = Sh
0 0.0%
Habitat Non-Habitat Habitat Non-Habitat

Fig. 7. Comparison of functional feeding group (FFG) composition between habitats and non—habitats of K. nodifila. (a) Number
of FFGs species, (b) ratio of FFGs species number, (¢) number of FFGs individuals (/m") and (d) ratio of FFGs individuals (/nf).
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