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Feeding Habits of Korean Dark Sleeper, Odontobutis platycephala in the Jaho Stream, Korea'
Hwa-Keun Byeon
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A O] A EA4e flel Ae Aol A 2022 3¥FE] 2022 11E7H4] A2 sHaL A7)+ AgH=1dAY,
2VA, 3 A ol )2 FLESI T Ho|AES 21 5E(Annelida) TH}7H(Clitellata)2] 7}A] A ¥ o] E(Haplotaxida),
AR %5-E(Arthropoda, 7JA|$= 96.53%) 727} (Malacostraca, 17170 2] 5ZH=E(Isopoda), TZ-E(Amphipoda), A 2=
(Decapoda), s~A35(Aquatic insect)o] £3= 5}5F-Ato| E(Ephemeroptera), 73 =2=(Plecoptera), T H2|E(Coleoptera),
u}2]=(Diptera), ‘g2l 5(Trichoptera), 25520 &3k= o7 & ©|Sth £AEE, TR, oF 6= F= A48

FAEZo] ThA gl Qo] 82.32%, AT 46.33%, FHER /AT 80.84% % 7MY Fa3H HolYo|qith
AAE o)F & AX|(Coreoperca herzi)Q} FZAY(Zacco koreanus) X017} F5319 1L 533X A (cannibalism) S 2
FA2] Aol AASIATE A §414 olglen] wo] 43 4T Fehs $HEA R stalkeno] S35 Aol
Z7Vao] ek A4 ole] Aol ool HelRsl BN LR FaslgaL vo] 2717 2 o5} Z1ake o]
Hslo] HAallT). Holliz HolhE 3 o] F40.79%), SHEAFIR(29.17%), S2HR(13.63%) 5 F2 A4sto
o Foll= o1 5(52.65%), SFFACIF(23.27%), TZ5(6.12%) 50 AL 7HEoll= oA R7(36.83%), ©IFF
(23.99%), FE=e7(23.49%) 5= ol A8k

F20|: Ho|Y=, SAY, SEZA, JUHESEX|+

ABSTRACT

This study collected specimens dark sleeper (Odontobutis platycephala) in the Jaho stream from March to
November 2022 to investigated their feeding habits. The sizes were classified by age (1 year and 2 years old,
and 3 years old or older). The food organisms of O. platycephala included Haplotaxida belonging to the
Clitellata of Annelida, Isopoda, Amphipoda, and Decapoda of the Malacostraca, Ephemeroptera, Plecoptera,
Coleoptera, Diptera, and Trichoptera belonging to the aquatic insect of Arthropoda, fish. Korean dark sleepers
fed mostly on aquatic insects, crustaceans, and fish. Aquatic insects were the most important food source, with
82.32% of the population, 46.33% in biomass, and 80.84% in the index of relative importance. Among the fish
fed, Coreoperca herzi and Zacco koreanus young fish were abundant, and Odontobutis platycephala young fish
were also eaten due to cannibalism. Korean dark sleepers were carnivorous in diet and belonged to the stalker
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in food intake characteristics and forms. A food migration was observed since less Diptera was found, and more

fish were found in the biomass of the feed consumed by larger pecies. Fish (40.79%), Ephemeroptera (29.17%),
and Isopoda (13.63%) were mainly fed in the spring, fish (52.65%), Ephemeroptera (23.17%), and Amphipoda
(6.12%) were abundant in the summer, and Ephemeroptera (36.83%), fish (23.99%), and Trichoptera (23.49%)

were mainly fed in the autumn.

KEY WORDS: FOOD ORGANISMS, CARNIVOROUS, INDEX OF RELATIVE IMPORTANCE
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St 11.8-291 H A (Odontobutis platycephala)= &
E(Perciformes), & Al (Odontobutidae) FAFE <L
(Odontobutis)ol| 43h= o]Zo]|t}. Iwata et al.(1985)0] T+
47718 AlsA=dn] SHEE A25A =gu] 7]
2717 olojAlE 3 WA S PuHE SO FALS
A& 71k 2 Foll gt E73H] A= Iwata et
al (1988b)7} 7HAIEA-& &3l SAMSG o 7o) F-A3HA
= u|W3l9T Sakai er al.(1993)2 ZT51H a0 EA}
2)(O. platycephala)®} BEFAE(0. interrupta) LE 2]
SEAI(O. obscura) 359 44 BAS Bl 2w
A= skt Kim(1997), Kim e al.(2005), Chae ef
al.(2019) 52 SAH 8952 Odontobutis platycephala™
g9 FlH BAlel it SHeA ATl $HA
oA 9] FAIE] E3E(Jeon, 1999), it l(Iwata ef al., 1988a),
AA Y| A4 F7]9F AH|Zo|E T2 WMSHLee, 1998), 7]
A% 7F4(Sohn and Na, 2018), & E-X(Lee, 1986; Park
and Song, 2006), A2} AE-5A2] 9] carotenoid A4
AE v 2(Kim et al., 1998), 47212 BA(Ki et al., 2008,
Sakai et al., 1993; Sakai et al., 1996), AFtA] 7|2} AA%F
(Byeon, 2024) T A|&A 07 o] fofA gty U FAL
2o gt AATE e HRkoll Tet A= v w| Xt
Jefolar Ao et At o] F A A 2 AfEo|tt.
ol ol A4 Aate A SEEAY AnAke} 51
FFAA L AH|R} Ate] o] Holaks 25 US| s AYE
A 2] Blo|i(food web)t Bo]Af(food chain) stHote] wl
T+ S5 o7 A4 Bde flaiAe Hol &0l
HA HY A o m xA]stofof FHTHByeon, 2017). A 9]
oA BT, FA 9 A, mlasAR] B 9 B 5
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A Z7skle. BAR O A4S 2K ffsto] 2022
(3, 4, 59), &6, 7, 8Y), 7F=(9, 10, 11g)°] A=
MAT-S A2 2 Byeon(2024)0] ©J3t G0l wet 3¢t
(144 38~69mm, 234 70~99mm, 394 o]4} 100~
156mm) = LHeo] Z42F 10704] A 43kt W858 2AFSH
ook A ALt Al Hol AHE S17F SRbet A
off =gtste] HAJsIGItt olF AP Z(W= 5 *x SunE
olgstqon 43k WEES EEy FuiE ur] ¢8)
A S 30% 22T THAHAL AFPHR 29 &
I Aste] 9 W82 s ARg-ste] Ast
gom 23 WEES Yun(1995), Won e al.(2008),
Kim et al.(2005) 5] =40l oJAsto] F4sct HolAy
5 7 Holu F 27 sAsk o FREE

e of

E126° 128°

- N 86°00° \
Yeongcheon-si '-\
\

\ =7 Study Area

Yeongcheon

J
=X E129°00°
¥ il L

Figure 1. Map showing the study station of Odontobutis
platycephala in the Jaho stream, Korea.
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MAFE At Holds 219 25 HH A FA=
AARE 3 AAFE 0.01g FA7HA] SASHAH. SWE=
B Aat= ZF wo | Eo| 3t &3 W X (frequency of
occurrence), 7HAl> B AAF v = YERf I 2dN =
(Fi)= o= 2tk Fi (%) = AN x 100, Aie s #o|
=0] U= & YHE A Al N2 2ARE SAF
218 F Aotk A4 Hol¥Eo] AT Al
(index of relative importance, IRI)+= Pinkas et al. (1971)
O] A& o8] FoFArk IRI = (N+W) x Fi, N2 0]
A= F Al gt WEde, W HoldE AR A
ol tieh WiiE, Fie 2 Hold=e dvl=olrh 7}
Hol Y=o AhFoAATE Widar gAst Adis
LAAFR(%)E Tttt Aol mhE Yol Hak= A4
H Holo] A vE= Yepilom Ado| uhE 9o
Hok= AT aAsE YeEbl ik

fu

Zn W D

3EoA 11E7HA] HRE AR WA 5 A48 24
ol 22 907iFe1 e ol5 L] A 38mmof| A
156mn=2 THFSHAT:. SAR 2 27] 9 A whE 449
E4E gofstr] sl Aol o8 o7 WHIEE
A71ER A L. A4 AFER 9] YlE=o] T
sto] A4 40l o8 M & A&l 38~69m+=
134y, 70~99mn= gk 2134, 100mn o}/l 7HAl= vk 34
A WA AL 4 ol8H Al teft d¥HE 4
gol Ao ARNELZZES ol§3 ¥ & Altsto
4% 23 Byeon (2024)3 T U3

M
(<]

2.

1=

Barele] woly=o. S5 E(Amelida, AARH] 0.31%)
F ) 7H(Clitellata) @] 7}A] A & o] E(Haplotaxida), DA =&
(Arthropoda, 7|4 96.62%) 71273 (Crustacea) @] 5Z2H=
(Tsopoda), TZF=(Amphipoda), A1Z={Decapoda), A L5
(Aquatic insect)®] <3} 3} F4Aro| E(Ephemeroptera), 7+
L2l E(Plecoptera), T E(Coleoptera), TH2]E(Diptera),
I = efj =(Trichoptera), A=5&Eo] &= o F(3.17%) &
o] 2AtHTable 1). 9] &l HAE Hol & F 7HA5l
oA = ATLE(82.32%), 427H(14.29%), ©153.17%),
TP EE(031%) o2 =3 ARk lojAl= At
2(46.33%), O1F(37.95%), ZHZ7H(14.37%), BFEEE(1.34%)

o8 A Yeh JiAIet AR qlo] FHdH] 9] Zfo]
7} 418k, ol 74 o] gl 27| Aolo] gk A
= Aoy Adsadx ez ANt A AES0l
80.84%, 1257} 11.27%, 015 7.94%, =5 0.17%
o2 U], 53] A ZiAIoll Glof 82.24%,
MAFL 46.33%, ANEZ=LAAX4+E= 80.84% =2 71 =8
3 slololleh. ufebA FAFIS] AL 44 ojgen
Ho] A% EAT} FelE= Keenleyside (1979)9] 55 %
gohy S AZ A stalkeno] 1otk AR E 4
As=Q A7 oA, SEsEe] S, dAlsE
¢l E<7H(Gastropoda), o8t 5= AASHEE FAlE] o] H
3 2ot thefst HolE A5t ti(Byeon, 2023). E-FA}
27} AAlsHs B9 o|(Radix auricularia), 5 Eol] &
9l o|(Hippeutis cantori), T&7| 5 (Semisulcospira sp.),
AR o|(Limnodrilus gotoi), 7™ 2|5(Glossiphonia sp.)
2112 2 (Sphacromatidac), ol S| H4Jo] BHelE|x] ok
Sick ATET ol F2 HAsH 4TS 5 oIF
ol §53 71 Bol AAER: B4 Sasigort 2
L= FARZE AEFAR(NAIS 70.0%, AT 31.7%,
AeiER A% T27%)00 Bl B gol A48k A
oz FAIZI7} FE fho] B o] AT ASEA
2l g0l LelALt A elol A AATER fol
W2 ol g0 Wol AAsk= AR F5= AR A
Aog MAgH dutz wetE

1) 2t (Clitellata)

HolE F Shdel &dl= 52 AP 0l(Chaetogaster
limnaei) 1222 JNA14 0.31%2}F AT 1.34% AHEQ
AAIT7E 0.17%= 19 3kt dE-sAtE A= AAF o]
(Limnodrilus gotoi), =X 0], ZAJAAHE|(Glossiphonia
complanata) 5 3%0] AAE| o |AS> 7.13%, A=
15.39%, 4S8 A 57 7.75%= FA ol Blsf thefet
T wol st HoldoA ApA|eh= H|&o] =94Th
(Byeon, 2023). UEEAe| 2w Sz} o] gl
gololl F2 AAalol 54 BRBEC o] 27l
Aoz Azrer)

2) ZZtZ(Malacostraca)

A2171o| &8l Ho| e S H|(Asellus hilgendorfii),
AN (Gammarus sp.), ZMN(Palaemon paucidens) %
ojgltt. o5 F =Y AT 2EAG 9.01%= 7HF
Segkth. 2l St ol AR 1430%, AR
14.37%, ZHF28A4 11.27% o]lom 7hA|2F A
ZFo] HlZo] A= ol Holwel $3t =7] A7
F2 AAE] Rt ASEARRIAFRAS
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Table 1. Percent composition of the stomach contents of Odontobutis platycephala by frequency of occurrence, number,

wet weight and IRI

Prey organisms Occurrence (%) Number (%) Weight (%) IRI IRI (%)
Clitellata

Haplotaxida 3.37 0.31 1.34 5.55 0.17

Chaetogaster 3.37 0.31 1.34 5.55 0.17
Crustacea

Isopoda 15.73 9.40 9.23 293.07 9.01
Asellus 15.73 9.40 9.23 293.07 9.01

Amphipoda 7.87 4.29 4.17 66.54 2.04
Gammarus 7.87 4.29 4.17 66.54 2.04

Decapoda 4.49 0.61 0.97 7.11 0.22
Palaemon 4.49 0.61 0.97 7.11 0.22

Aquatic insect(Insecta)

Ephemeroptera 77.22 56.38 30.31 2087.54 64.15
Acentrella 11.24 8.07 3.15 126.09 3.87
Baetiella 1.12 0.20 0.05 0.29 0.01
Baetis 38.20 17.88 5.96 910.54 27.98
Nigrobaetis 1.12 0.20 0.05 0.29 0.01
Epeorus 23.60 10.11 4.91 354.57 10.90
Ecdyonurus 32.58 12.05 6.68 610.30 18.76
Rhoenanthus 6.74 0.82 0.89 11.53 0.35
Heptagenia 1.12 3.57 1.94 6.19 0.19
Ephemera 7.87 1.84 5.56 58.19 1.79
Ephemerella 1.12 0.20 0.10 0.34 0.01
Cincticostella 4.49 1.12 0.82 8.73 0.27
Drunella 1.12 0.20 0.10 0.34 0.01
Procloeon 1.12 0.10 0.10 0.23 0.01

Plecoptera 7.87 1.94 295 32.00 0.98
Capnia 1.12 0.10 0.07 0.20 0.01
Haploperla 6.74 1.84 2.88 31.81 0.97

Coleoptera 4.49 0.41 0.25 1.08 0.03
Cybister 1.12 0.10 0.05 0.17 0.01
Hydaticus 1.12 0.10 0.10 0.23 0.01
Mataeopsephus 2.25 0.20 0.10 0.68 0.02

Diptera 23.60 17.47 7.57 382.45 11.75
Tipula 1.12 0.10 0.69 0.90 0.03
Haxatoma 2.25 0.20 0.66 1.93 0.06
Antocha 3.37 0.41 0.66 3.59 0.11
Chironomidae 16.85 16.75 5.56 376.04 11.56

Trichoptera 29.21 6.12 5.26 127.46 3.92
Stenopsyche 7.87 1.94 2.36 33.81 1.04
Hydropsyche 14.61 3.37 2.46 85.13 2.62
Cheumatopsyche 6.74 0.82 0.45 8.52 0.26

Fishes 32.58 3.17 37.95 258.45 7.94

Pungtungia 4.49 0.41 5.04 24.48 0.75
Rhynchocypris 1.12 0.10 0.55 0.73 0.02
Zacco 12.36 1.23 10.57 145.84 4.48
Kichulchoia 225 0.20 4.12 9.72 0.30
Coreoperca 5.62 0.61 5.46 34.12 1.05
Odontobutis 4.49 0.41 8.24 38.87 1.19
Rhinogobius 1.12 0.10 1.51 1.82 0.06
Tridentiger 1.12 0.10 2.46 2.88 0.09

IRI : index of relative importance (IRI)
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7.68%)]l &) Ho]edolx] AX|SH ] go] Eokr] A}

2lo] B dAlf-ok A RE Wol A4 Z2yfelh

ojglomn e A 80.84% = Wi o FAN S |

A Foll 22 ZpxJstelen 71t 523t HolHo|3l
o}, At AAI] vlsl A7t wi- Wkt ol
AAE AP iR A S 2717 AR 2FF ol9)
AL E=3 TR Hollof vlgl] At oR A7|7}F ASk] wiE
otk XIS F SOl 7P RS Tt
afe| o] ik %4149l ZAA|(Coreoperca herzi)e 43
Zol 7 T3k Yololglom stRAolRE 7MY Wol
AL 1 B o ddiEa A4Sl FARSE FA
sl oU dEsAE e Tl &3l BolE 7MY Hol
ko] atolE UER Itk Byeon, 2017; 2023). 5AH] 2}
AR & 50] WhE ofFof| A4t dEEAE s tha
AAE ol AAsl= wlaAAA] Ato|= Holo] FepRl
Aom AYZHEr) 9 WE=olA ERlE Yol & shilols
o &£3l= £ 7)olFAo|(Rhoenanthus coreanus), S-X
StEAro)(Ephemera  strigata), HSF540|(Cincticostella
orientalis), Y1 2| 5}F40)(Serratella setigera), R4
o|(Drunella aculea), L5152 0 (Ephemerella dentata),
Zs|2abo\(Ecdyonurus  dracon), 738154 0|(Ecdyonurus
kibunensis), Y| & 5FRA O (Ecdyonurus levis), 5554
O|(Epeorus aesculus), F-A| 5122 0|(Epeorus pellucidus), <5
SFsl24bol(Aeentrella sibirica), N3 5FFA0)(Baetiella
tuberculata), 7Y &5 2410|(Baetis fuscatus), 7¥2FHEAT0|
(Baetis silvaticus), Y-201540\(Baetis ursinus), 747454
O\(Nigrobaetis bacillus), 2112|5124 0|(Procloeon pennulatum)

T & 125 18F0Iq0rk gxstFdo], s, Yidst

=}
FAo|, FAsRAol, LRl SO @ At
Aol S-St A 8RR =T SOl

ol Y& A2 56.38%, WA AYAFFS] 30.31%, AZ
QARG AU FHTE B 7P SR vojgles
o] &Hal S AFFA ol Hls| AHELGASTL
1206%2 Bo| AASITE ke % gJolH MAT FL
LTI B (Sweltsa nikkoensis)2} B 7= (Capnia sp.)
2% olglon Frgii= & HollE THAIG] 1.94%, XA
AAES] 205%, ATERAARE 098% WS Wot 54}
27} Holge® o] o] g51A| eIt ol= FAR] AA1A|
of shRaols wrh Frelse Aol sjastel M
o] Blo|z olgH O AL TS| 5
Ho|= utESE 7N (Hydaticus grammicus)Q}; SLEAAE
HY|(Eubrianax ramicornis) 2%0) £33} o1 Ho|YE

MA=2] 0.41%, A AAIFES] 0.25%, FHF2EAT=
0.03%= Ho|E & 7Fd Wol Al Holgow Fa35H4]
QAU ol SARZE AABIAL Sl ool T H52
Aol M- BlasHA AARE oler AZbETh oElas
o714 dntocha sp.), ZTTHH5HTipula sp.), 73
N2 H S (Hexatoma sp.), ZT-2(Chironomidae) 52
& Z2vRe] 9 W= Al FRekltE geElFe
Hol| W& WA= 17.47%, AA| ABAFS] 7.57%, Fhsa
4 Ag= 11.75%= o FAH o 3lo] shftolR thae
& a3k Boldow o]l QIlrh SHRIE=S} Al
Tdulof wlo] BAF FLAR7E Fd= ol AR
50 A 27178 wif- A7) Wi Zolth dEsAE =
)77t Hol = AA=2] 37.82%, HA| AT 11.4%,
AE8A A= 57.19%= FARE Ol Hlsl AdAshke T
oF o] EUth gEHEE A AA g =
(Stenopsyche  bergeri), SARA YL = (Stenopsyche
marmorata), DG = (Hydropsyche valvata), 'S =
(Hydropsyche kozhantschikovi), 11n&"d e Cheumatopsyche
brevilineata) 5 % 3% 5502 HloFIt) A4AlE Jdeg)
e ol Uelom B 18 FAR sl drds
£ molEdEdt b EResn wolE A
6.12%, A AYAFF] 5.26%, AThF a4 AT 3.92%0]91
oh BARIE dEdR A4 gl AR(ER A
23.8%) Mo} W9k AEEARIHFRA A RE 243%)
off vIs Rekrom Al E(Odonata) 134 =(Hemiptera)
2 dEFA oA = 9] WeEolA Edstl oy sAked
A= E£95HR] I3tk Byeon, 2017, 2023).

4) 0|5 (Fishes)

8 Y&=olA Eold ojF= E317|(Pungtungia herzi),

EX|(Rhynchocypris oxycephalus), T21)(Zacco platypus),
AU Zacco koreanus), <012 (Kichulchoia multifasciata),
AR, A, Wol(Rhinogobius brunneus), NEA4LE
(Tridentiger brevispinis) 5 9&°]1tt HAA1H ojF+= A%
o] 21~62mn, ABA|Fo] 0.2~224g0 7 A7} L 47
Aoloten] 7 Aol A Wol HAstec of s
$ vl AAI20] 3.17%, 4] WAL 37.95%
Ao, dFRGATE 7.94% % wof A7 thao R
8 Yol om sl SISt A H ofF & AA|¢}
EAY Aoj7h FH8FAL FF LA (cannibalism) 2 =
SAHY Aol AdASHATE ol A4S ofF & o]}
o Ex A0 A=FAE, v\ (Micropterus salmoides),
2|t (Lefua costata) S04 EiE vl Ko ef al.,
2008; Kwon et al., 2023; Byeon, 2023).
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3. g0l = Ho| =yge| Ha}

A o] Aol 1HAIA 38~69mm), 2AA(70
~99mm), 3WAY o] AK100~156mm)  37]9] Q208 1
bol §1 th8-=o] A 7|20 A4 u wolyzo)
’y Waks 2ARstgickFigure 2). Aol 714 22 AR
L9l B FAHNST} 64.88% TR} 71
FRAAUT TFLOR B0 F25.46%), FZIFH3.90%),
SR RG.66%) Solddth. Hol AT e $4E%
fEoldon] ARAR F 277t AL mujstRaboln
(Bactidac) T10}5}2k0] 4x(Baetis) 43H= %3 o} 414
S1aL glo] FAbe] Aoji Fz mujslAteldo] &3t
A2 sl24o0|2 F4 Holflo R olgka itk BYE
Bol &3t BAFol HAISH grow off AXY
713 2.9%2 v A gickFigure 2). Hol 4= % 27]7t
SA o)) w2 ol A4S Ralgon] shiol
Fok shelf )M 2717} 2 o)Fo] Ld Folut A
2 WFHOR HASIgom oot AL U=FAele} o
Ashglont A=A Hoj A ERE 71y Hol A
3}31 9lo] Zfo|S LhehygitkByeon, 2023). 24 F7
7] AL BhRALIR(59.78%), FLR(11.89%), oIF
(11.08%) 5-& F531A HAlskedr). Bo] 277} 2 o)
of BxFol 2 FaA HAskom 194 ofst e =

ofi

rop

719] ZhAI=ol Hlsl theFet HolE AdAskar lsick A4
gk Hol F 1dAy ols} A2 FfAof Hlsf ue]Fet slFAo]
F7F F438] At AR Qo] oFE JAlsk=
Hlgo] 7P =3tk 394 ol 2 JiAES stEAelR
(62.42%) ©1F(23.01%), S = F(4.92%) 5 =534
AAlstant HolE2 7t A7) JNAIET fARF oW
ol AAIEo] BAF 71 61.11%=E 43| F7lsto] 5
[3F Holgo g o] &EIL Qo] thE JNAIEY AolE HY
o}y FAE = Aol 7Kgl wheh Al Holo] A
of glo] ate]F7F AxHo® Fastqlal Yol 7|7t &
o 77} S7Fok= Ho] Agho] skt olHdt A=
SAA o]F9] AEFAE, EF7N(Corttus koreanus), Z A,
Aot FolA 2 AeE UeEtl itk Byeon et al.,
1995; Byeon, 2017, 2023; Kwon et al., 2023). A7}
stAA AL 2 HolHER ol Meto] AR AL
Aol 2 195, HolgH 5, & Yol 23] 5
ol Y= Z27|17F F3F ARl wet 2 o] BEY
Aol 7HEal 7l Autg AZHE Tt Gerking, 1994; Byeon,
2017).
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Figure 2. Ontogenetic (age) changes in composition of Odontobutis platycephala diets base on % wet weight (g) in
relation to total length in the Jaho stream, from March to November 2022.
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/ _Decapoda (2.99%)

\7 ~__ Coleptera (0.31%)

Fishes (52.65%)
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[
Trichoptera, 1.07

Autumn

~ Haplotaxida (3.79%)

_— Isopoda (2.94%)
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_Coleptera (0.25%)
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Figure 3. Seasonal changes in stomach contents of
Odontobutis platycephala collected in the Jaho
stream, from March to November 2022.

4. A Z=oll = Ho|x=gel Het

B350l HoE 5 ol FHAHE24A14% 40.79%),
SHRA0]7(29.17%), 527(13.63%) 5= = A5
L oE(6~8Y)oll= o1FH(52.65%), SHFAOIFH(23.27%),
TZER(6.12%) F0] FHSIAIL 7HH9~11Y)o= sF4F
0](36.83%), ©]F(23.99%), FE;HF(23.49%) S &
o] JAlsFtHFigure 3). FAM = olFE &3 o5l 7t
% Wol A4skaL 7hEoll= sHRAIFE 7P wol A4St
of AAAR] Aol 7t vttt ol AAlshHs dEEA
2], A7), Aulite] 52 oefFe} shEaolRE A
Alglo] @ol AAlste] FALE Zfol7h A Th(Byeon,
2017, 2023; Kwon ef al., 2023). Ao w}Z o] XE 9]
AR HIE AR Y 575 5ol 13.63%E 7MY =
kL o2 4.58%, 71 2.94% 02 FAF| Aastgct &
A2 Hol 1.52%, 20 6.12%, 7120] 7.83%= Eo
= AAERe] A 53} 7ol S8 SFFARo]
2L Ho) 29.17%, & 23.27%, 7+ 36.83%% 7FS0)
7 = melRe 5ol 8.18%, oF 5.78%, 7h&
0.88%% ol 7 =3kl 7SR 7HHA 48] skl
o} YRl Hoj 0.385%, & 1.07%, 7FS 23.49%%
7HEE 7HHA 5438] S78EAH ol F= ol 40.79%,
AE 52.65%, 7+ 23.99%E o] Sof Aalgko] 71 E=okal
7Rl 7P Aot Eolls s 45 elRE uE A
of mls wol A5, MLt dF FollA 7t
<2 7MHA 3R] et A3 U Slth(Figure
3). A7 2 HAlshe off= %ol 62m of3tR
27|17} A2 Ay Aol ek weba dAg xjo7k F5
g J ogoll 2 A off7t AAetd aulE o
AAAleHA] Eohs A0 A7 o]Hdt A2 A5EA
2|9} Ao HE EA5AthByeon, 2017, 2023).
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