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ABSTRACT

The Relative weight index is an index for evaluating nutritional condition of fish by

calculating a ratio of observed weight to standard weight. The purpose of this study is estimating
standard Length-Weight relationships (standard LWRs) to calculate standard weight for application of
relative weight index and analyze frequency distribution of relative weight index of 10 freshwater fish
in the South Korea. The standard LWRs for each species was calculated by the Length-Weight data
sets from 798 times of captures at 141 sites. The correlation of determination (%) for all species was
over 0.9 and values of parameter b were within the expected range according to Froese (2006). We
calculated in increments of 10 from 10 to 90 percentile of relative weight index for each species, and it
could be used as a standard for quantitative assessment of nutritional condition of freshwater fish.

Key words: Condition factor, nutritional condition, standard weight, total length, relative weight index, length-

weight relationships
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o172} Zol-2A dolet A olfel deE Bt
S 5% Aele] AR Bokol BEHIIE sfol, o
Yol E A4A ARAS Bolehe o BEEE B
(Le Cren, 1951; Tesch, 1968; Froese, 2006). =Wjo]l A ©]&F <]
dol-7A &89 7 t&EH QA HHL Keys (1928)7F A|gt
3t Zo]-FA AHTA (Length-Weight relationships, LWRs)
9} Fulton (1904)2] ¥]thZ] 4= (Condition factor, K)& &85}

ZV} A9 953 (PelZY XA Y79, SEHNT T3t 2as),
B (el 22 A2 Y AT, Ex st sjFAtRb st Bhaby),
AR (P2 AA tixolAh
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of fd o179 YLBHE B7ske Atk (Han er al., 2007;
Seo and Kim, 2009; Ko et al., 2012; Lee et al., 2013). 3}A| 5t
LWRso} Mt A4E o170 Jpaels wokgel glof Be
3 FAS 7HA T 91oH (Froese, 2006), o] 23t dHAof gt
AR ol3) glol R JPYNE B AL 0FE
W 7ol e =

LWRs (W =aL’ W, weight in gram; L, length in cm; a and b,
parameters)= A|FE<o|H FolZ Aol f§3t= FAE
AH238t7) 98 meHE YTk (Keys, 1928). &, LWRsE £ o]
7o) YUl Woishs Aol obleh oifel A 93
AN $)E Zelstel B4 Lolo] gl
FAE d&st= o] FHolth. LWRs= 3|A=A S T3l
bake AHEE, 2219 v pESE ol Fe] A
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AA S M o B8 5 St olRE 2 &
# i A7) el oA o
L A2 HHE0, ey 3
LWRsE AF237] SshHs clokat 2 edah A7) 22
9] glolg & ZZstejolqt ek (Froese, 2006). HF
el A LWRsZ 54 Al7], 58 A9 9] ©HZ 2 LWRs
Aol B Ao ol FPNUE Bk o F=
tof, B bgkol 3.0 7L 2 olHTh AW 43,
E3Fslct H713tch (Han et al., 2007; Seo and Kim,
Ko et al., 2012; Lee et al., 2013). 3}X|9F LWRs<] Hj7j
lﬂ_’_ b_L; =3 Eo];d o] /%];g- ookxl—q] m].a]. 7+ Ztﬁi r,].o]:g]_ %k
< 7HA7] Wzl ol 7o FAYEHE Brtstro AdetA &
o (Hile, 1936), 3% & 7t9] FFLHE Bludtta st
2= aghE 1A ¢S Ut eR/RE WY 7HeAe] 2
(Froese, 2006).
H]EHZ]-’F(K=100—,

weight in g7 0% olsh, 3% Zoldl Ao 2AY
H&E AEshe depo|n, 22 Zo|Y o7 5 FAVL Y &
A& A Y FFE7 B FESohE FA S e A
ek Fulon, 1904), 574 045 2921 919 2147} 2093
o2 A Uehdthe, 97 o} 2 Ho| AUl Exs
o el F5e A AHSHE ) BEY 4 9lek of
ARk MY ASE AR e BT UL BEE 4 Yt 7]
o] §l7] 2ol A& Bigt 7sd B Al Bt
= E7Fsstthe SA7F ik E3F o)/ A 2718 F
AL EASNTT SEE, A ofFe] AR B4
o ebs BlhA2E A
(Hile, 1936). dl& &9, 245 (Synechogobius hasta)Z} 70|
20 AYARE SHe 2 2ol 2olol Bt BAS 5
7Vt H&o] Z7| e, ZF AL 2718 v FE 4L
Z35to] Blustd 2 AASY FSSH7E EFL 4 E
4 glon oloh whjH ko] AAAE S 5L 2 )
ASel P FEIGT R H4E FEAo
2, Sl ALt ofRe B Bl 4 BT olFe g
gt AP stA| Xst7] gl 2717 oE A 719 4
FE v, &2 F 7 GHLHE vlaste b AP &
t}(Le Cren, 1951).

oA = ol EAMNES S5 A& Ad A
Z]4* (Relative weight index, W;) 71 8-& =3 th(Le Cren,

0r e o &

o o]:n")

DR % o o
=)

N}
S
(=
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k, Condition factor; L, length in cm; W,

gloll eF7F EgE 4= 3

S o

T~

1951; Carlander, 1977). A A A4 (W, =100 %; W, Re-

lative weight index; Ws, Standard weight; W, observed weight)
= ¥& AL A “'71194 Hl%% AAitste, 2 FA = o
Fol AR 4% FFe 2SS w, £ Zojol i) o
dEe FAE &3 LWRsE E& FAY &As] £tst

< MEL=, #F FAE A8y 3 gilez 2853l
t}(Le Cren, 1951). 3} A9, LWRs2 3] &4 of] AR&3E Zo]-
A dlojg 9] 85 A 9 A7|of weba] w7 aft b3k
o] @2A7] W2l (Le Cren, 1951), o] 23 M55 Z8E ¢
%= LWRs (< LWRs)2] I 20| tfF =312 ™ (Carlander,
1977; Froese, 2006), #% LWRsS A&t 7]1&3 9] W
gt A37F HIZ7HA] A4 T (Murphy et al., 1990, 1991;
Brown et al., 1995; Gerow et al., 2005). 13| = &3} A
o A s iR Yl BE A Bt 7t
5317] Wl o Ro] AR T, E 7 AAT 1+e) FFAH)
2 )@Y 4 9 2 el glol A7 HulRedelq 70
Z o]Abo| th3t BE LWRs7} AHEE o] 9t} (Froese, 2006).

2|9 FU o A= EE LWRso] gt A7 ARe A4
ojct. Foll A £YH LWRs &= tiFE i x99
SIS H718A Y (Han er al., 2007; Seo and Kim, 2009; Ko
etal.,2012; Lee et al.,2013), 54 A9 LWRs®|| gt 7%
=25 AFste 212 EF S =F 3tth(Yoon and Choi, 2010;
Yoon et al., 2013; Yoon et al., 2014; Lee et al., 2015; Baek et
al.,2015; Kim et al., 2015; Park et al., 2016; Kim et al., 2016).
oJEist ATEL B3 A7, B Ao IE A2E B
3t LWRsE *1-%6}01 7] W&o, & LWRsZHX &85 5
fom A FA AeE 4SSt d 282 4 jith

2 AT BAe, &Z‘HE,%EH A A5 2857 S,
=W gt SN TEE e BEE LWRs% s
Aoltt. wahA thekdt SR04 APE FrolF
2, g g2 Zo]-7A Hlo|HE AMgste] & LWRS‘é‘
ArEstaLAt skt o] %, 2 AGE F3 AFEE EE LWRs
£ ARESHq AHEE Al 7 Zl¢94 W=
distribution)% AA 8= Aeltt. o5
TE 285t o7 JEHE g%k;gg B7HE & Qe

—E—E (frequency

Table 1. Total number of sampling sites in South Korea from 2009
to 2019

Total number Total number of

of sampling sites times of

sampling
Stream 80 553
Geum-River Watershed 16 169
Nakdong-River Watershed 47 305
Han-River Watershed 17 79
Reservoir 61 245
Geum-River Watershed 23 143
Nakdong-River Watershed 34 83
Han-River Watershed 4 19
Total 141 798
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Fig. 1. Map showing the sampling sites for each species in South Korea from 2009 to 2019.
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Fig. 2. Number of specimen for each species in South Korea from
2009 to 2019.
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= 24017 1059 At FAX|5
Bl 20199 9¥7tA] ek A7 F¢ F 14171 A
He ooz 198819 olf Aol 4= ek (Table 1,
Fig. ). SHES 4y AGOR 2RAAL W, 4. 95
7, 27 dooA 2APE s3EHNeH, AAA F3E T2
A SHH 80X, B4 614N ZAF S HAG. o F
o AP TS Tmm), S (B2 4 mm), $ER (6
A 50m; 1278 50 m), FAF (G5 4 mm)S AHESHHoH, A
A Ao §A) wek Agke o7 Akl Agstant
PR E o7 5AL Kim and Park (2007)2 7|E22 3%
o ol 59 Zolok BA AZE AW AT WA
Holom AE BE RS Yo sttt Qo A%
(total length, mm)<, FAl= AX} A2 (MW II-6000N, CAS)
= A8 55 (wet weight, 0.1g)% S5 AHF
H RE o]JFE A= o]Hof 0.1 gL~ ethyl 3-aminobenzoate
methanesulfonate salt (Sigma-Aldrich, Munich, Germany)
2 upHsta e, Ao 8¢ & 354 (recovery tank,
100x100x80 cm)2 &A F&35 38 & @%o YRt

2. HjoJg 24

% 7983]9) WPEAE B3 BHH 1605 o7 Lol
A BlolE BB 47 Be £AZ A 105E A2
o AEE 1032 24 TEE FE51o] Keys (1928)9] Hiof
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Fig. 3. Standard LWRs for estimating standard weight of 10 Korean freshwater fish species in South Korea from 2009 to 2019 (W, Standard

weight; L, Total length).
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Fig. 4. Relative frequency distribution of relative weight index of 10 Korean freshwater fish species in South Korea from 2009 to 2019.

39 B4& 53] LWRsS AF&31%th(Eqn 1). LWRs 3
of $A Zol-FA Hlolg= 218 FHoto AF I
53 o]AFA] (Outlier)E Al A 3FR o (Froese, 2006).

o o &
X ofr o

Mo 1%

W=al? (Eqn 1)

(W, weight in gram; L, length in cm; a and b, parameters)

oz grE 7 FH LWRs 33 4S 53l AAEEHe
FAE g T B2E FAR B2k, o]4A] (Outlier)7} Al
A" 2+ FE dol-7A HolHE fdLeR 4 A AsE
AFESHATH(Eqn 2). o]0l A, 2} R AHEE A FA A
9] "= B (frequency distribution)E £43t¥ch ¥z &
42 10~90 HZ 4 (percentile)E 1022 23t 4

(Eqn 2)

(W, Relative weight index; Wi, Standard weight; W, observed
weight)

RE Z9] & (scientific name) @ I} (family name)-S
2019 F7HYEZEE (NIBR, 2020)2 7|20 2 stgon, &
9] Y 44 Nelson (2006)2] E-FAAS wch.

A Il
2API B HUE o7 10| A AR F 130479
Agen, o] % 714 WERL G 1022 28] (Zacco
platypus), IL2] (Opsariichthys uncirostris), ‘B X5 (Acheil-

S 27 (Lepomis macrochirus), 54

ognathus lanceolata),
(Hemibarbus labeo), 23| F-A| (Pseudogobio esocinus), X &
(Hemiculter eigenmanni), 73] (Erythroculter erythropterus),
B0y (Carassius auratus), ZE7) (Squalidus chankaensis) Gt
(Fig. 2).
AR E 10F0] gt £ LWRs A= A3} Table 29} Fig. 3
of fopstict AW A S9F AE S 2 FE2 ANKE
o AFH$E 4 48R, MES= FA 452370 A1490. &
29 AR 27 e B AT, LWRsS) o4
ol a®} bEFE Z+2+O] 95% A1F] A (95% confidence limits,
95% CL)ok 87 AAI5HTh. LWRs B840 jgt 247
2= (Correlation of determination, r*)= 25 09 oJAte & 1}e}
JHi7RESE b 10F =T Froese (2006)9] oA W 9]¢1
2.5~3.5 Hol] 2= gt
Al FA A4 A4S A 9 W X 4 ZAT= Table
33} Fig. 49t 2t} 2k 38 A 7A A9 Faza gk
= HHE AL H, 10~90 WHEH TS 102 F235F



of AT 2 WE )] tigt FE FEHA= 3.0 o|
2 Yehgon, 50 ﬂﬂ-&%ér% 7I1Eo2 F Sdo] ke
& BT AXE AFE B 80 WE ol gt F
H EHFe 11124232 2}?_113101 HZE BARY 9 11.2% ©]
AF BAL AAEO] AY 20% 77t EgHEE A YERGT
0 W E 9ol A T FF2 898172 Yeht, & 7
Aot vlaste] oF 10.2% o4 7 WA Eol 3H¢ 20%°1
Z3E = AR YEth 10 HEL,S} 90 WESSY F
W HFe 7H7 849426, 11884298 VElton, 2 7
Alet vlwste] oF 15% oo FA 2ol Kol NAES
& S99 10%°] ZFEE= A2 eyt

[\

]

A

a H
LWRs 4t& 23 105 257 ui7Ha bgho] 3H T IA 1
BTt ol= o f7F o AAES o M s
AR Tk (Froese, 2006), B d7to] Z3tE 10% 2% Zo] A%
o B2 A|§ Wak= Bug bl glot. waba] o] So] At
w2} A1 (body height) T-& HZ (body width)e] 473 H]-&o]
FoRITt S4sly] Mok, Ted] 2 AR H U A
L A%o] Yoty A Ro] BT Ao wyHh B
ATFANAE 53] B24 (3364 22 (3.357)9] bgko] &
Urehgrom, =) (3.002)¢ 2422 (3.007)7k 714 3¢ 233t
A bt ol dg $8 Aol olFe] Aeiata SYSY
Ao Y& Ao R TWorEL) 0|9 BHE AR} v L BE
& 7o},

AAAA FHAA= o7 FFLHE Btz A8k
Keys (1928)7} A|otst ZAo|- A A#IA L} Fulton (1904)
9] B X $E &83t1 i (Han ef al., 2007; Seo and Kim,
2009; Ko et al., 2012; Lee et al., 2013). wrekx] Z3to] gt 3f
Hol we AHO R o|FolAm glou, ol FjolA o
79 GPTE B AT @7 b RE] G2ol
o &2 Aol A FA A9 et HETE AA
sttt ol= S A FA A4E AFH R 457 9
gt 7122 &8 7t Ao g o

oM A A AsE BEs] A B2E A A
Sl gigt d7=sol e FAHU. ol 7IE A
d HRSR AedHe 2F FA9 dwAd 247 A7

Ha, olF A&KHem A Urte ¢9Y FA oI
(Carlander, 1977; Wege and Anderson, 1978; Murphy et al.,
1990; Brown and Murphy, 1996; Gerow et al., 2005). 2 A+
oA At EE LWRs= oA AFoz Aot A
olm, AA| RN AE&H A7E ot whEhA i LWRs
o &gl tiet FFol olFoRA| gten, ol FF &

T o1

ro

2 Y4015 1052 Aof 2AXS 61
TS T30 HIEA] HebElojof fth. o} 7o FAl= A71¢ A
oo wat gabd 4 gtk (Le Cren, 1951). A2A 43, 4,
SHA 9| qtEo] metk o7 o] FATE FFEE 7HE 7ol
om, oj2jgt AP WPk BE FA AE Wi of
g F7F A7 SFEE, I A4 o7 2E FA dE
4 7NAel 2 =0l 2 AoR wddr

o (o]
4 =

At F7 R4 (Relative weight index, Wy)+= ©]79] 25
FAS AS FAY HESE AEdhE Ae2H 5
Zbst=d 285t & A9 532 A Uﬂ] X]‘/l\_ a3
A =W FeolR 1059 2 F
FUBA(EE LWRs)E AbEste= A3, A 74 A5 A=
At g8t viE B2 E BMst Aot & 1417) RA}F X
HollA 7983 ofF & Tl FET o7 Zol-FA d

o|E|§ &85l LWRsE A&t LWRs+ i/ ¥4 o}
b3S 95% A1 F3HA (confidence limits)e} 7| A|A|51% 0™,
BE JollA BFAF ) 09 oJFC 2 AZEUL, bR
Froese (2006)2] ol @ 9joll Z=Act. A FA Ao A
Aatol gt WiE B2 242 7k FHE 10~90 HE9+
10 &= 4hEst A AR eH, o]= Al 7A A+E
g8sto] o7 FHHE FFHLE Frshr] 7 71E

0
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