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Fish Farm Monitoring and Growth Performances of Chinese Muddy Loach (Misgurnus mizolepis) under
Indoor or Outdoor Aquaculture Conditions, Korea by Bok Ki Choi, Jong Ryeol Choe, Jeong-Ho Lee, Jong
Sung Park', Jung Eun Kim, Ju-ae Hwang and Hyeong Su Kim* (Inland Aquaculture Research, National Institute of
Fisheries Science, Changwon 51688, Republic of Korea; 'Research center for endangered species, National Institute of
Ecology, Yeongyang 36531, Republic of Korea)

ABSTRACT The objective of the present study was to investigate fish farm and growth performances
of Chinese muddy loach (Misgurnus mizolepis) under indoor and outdoor aquaculture conditions
for the domestic loach aquaculture industry. The investigation was conducted from August 2017 to
October 2019 at one indoor farm (D-site) and two outdoor farms (P1-site and P2-site). Results showed
that WG (weight gain), DWG (daily weight gain), and SWG (specific weight gain) based on growth
measurements were 175.27 +36.2%, 7.98 +3.3%, and 0.94+0.2% at D-site, 320+ 34%, 4.07 £0.6%,
and 0.55+0.1% at P1-site, and 295.9+53%, 4.15+0.5%, and 0.62+0.1% at P2-site, respectively. WG
was higher in outdoor farms (P1-site and P2-site), while DWG and SWG were higher in the indoor farm
(D-site). Such differences of the present study might be due to differences in growth, water quality,
plant and sale frequency depending on aquaculture types. In particular, outdoor farms takes more
than a year to have sales whereas indoor farms can have sales three times in a year.
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M =2 (Kim and Lee, 1985).
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Table 1. Comparisons of aquaculture characters at the survey sites from August 2017 to October 2019
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D-site P1-site P2-site
Culture
Culture type Indoor tank Outdoor tank Outdoor tank
Pond size (m?) 134 1,653 899
Water circulation 3 times/day 2 time/day 2 time/day

Feed

Commercial feed

Commercial feed

Commercial feed

Feeding 3% of total weight / day 3% of total weight / day 3% of total weight / day
Plant

Plant frequency 5 times 3 times 2 times

Total length (mm) 95+14 88+14 84+10

Body weight (g) 4022 35+18 30+13

Plant amount (ton) 20 12 6

Stock density (kg/m3) 19.1 34 30
Sale

Sale frequency 5 times 2 times 2 times

Total length (mm) 126+1.7 132+1.6 125+1.6

Body weight (g) 120+55 140+50 12.1+45

] 37% (8,5008)E W4H FAES 5 7P 2 vlgS 2
A8k ITHKOSIS, 2019). F 54U ABAE = v]tetx]
FARYAFL I B FEtR] F AHEF 80008 Y] 7% 4
FG50E)LE A FaF QR ES £l gEstL glo
o, UL EE A8 93% (79758)9 FAE X|o] 6% (507E)
2 RE FolA Y=L ATHNFQS, 2019)

o) ekz] FaAlo HE AFEE v|ReR] FAPL 7%,
AL nj ek o AV S S 271U A, AT
AL A, 2ufAer 3uiA] w| etz A& N Fol ¢
3= v} Ak (Kim et al., 1992; Lee et al., 1993; Kim and Kim,
1995; Kim et al., 1995). &+ = u]Fatz] ofA1Ae] 71%
Q17 AR 9] A4=A] FAFO T FPHI YFE
E33}3 (KOSIS, 2015b) G4, AHS T 5 kA3t
gt AlEAQl 7| 2R} i B8 Ao u|Rar] o
AlARo] Fagt 7|2 A7 £33} BAo] F gt ggfo|tt

whaba] 2 2ARE U ulREkR] kALY o]
Z3E Y8l =l AW metA] AR =Y
A8 o) 2 JFEALS AR ulqtetA] ok
et 71 2AR2E wtstu =39t

ftfo _l

ERTET

E I 20173 $YEE 20199 108712 (24 27019) A

' BEE 24 AUl FAR 174 (D-site), A& F3E
A Q2] FAA 27] 4 (Pl-site, P2-site)S A3t
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2. D|R2tX| AT 2LEZ D SHEY =AM

o) etz A RUEHAL AFEL 2AE ¥ 13,
1~10¢Y Atolofl 37]9] ZARFAIR-E W23t
A A RS BolA AU E SHalsel AR o)
A, ARSEZ (YA, QA 9437, AR EE AN
£, 2907, 231 9 227D 2RI,

99 4YE 24 98 sonele) NP E Rag
EAE ol&sto] x8stq 1 28 H n]HetR]= vk A (MS-
222, Sigma-Aldrich, St. Louis, USA)E ©]-83}4] 100 ppm<]
FEE vFHAY & 120 mm HY oA HAS o] &3 AR
(total length), A& (body length)& 0.01 mm7tA|] 43} L,
A% (body weight)> HRFA|-& (MW-200, CAS, Korea)& A}
&3te] 001 g7kA] A4 SAE ASE $FE (WG,
weight gain), 47+5%E (DWG, daily weight gain), E5+355
£ (SWG, specific weight gain)< o}l 4|02 AF&3HT ¢
A Al A% (IW, initial weight), &3}A] A3 (FW, final weight),
G T0E Al AS7IT e W AR
< EAsta.

ZZE (WG, %)= (FW —IW)/IW x 100

|

A7+EEE (DWG, %/day) = (FW —IW) /(T —t) X 100
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Fig. 1. Mean (£ SD) growth performances of Migurnus mizolepis at the D-site (A), P1-site (B) and P2-site (C) from August 2017 to October 2019

(J : plant, § : sale).
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Fig. 2. Photographic of Migurnus mizolepis at the P1-site on February 2018.

P2-sitet= HFEFH A 899 m*e] =20 13] J4JA] oF Ston 7HF
o] A& &t A 7|7 F F 23|19 Y4 H &5t
7 Atk vl EA] Zof YAT E5HA] 7= FAR T 2
=4 Zpo|7t Yot A F=4E nj kA K& =Yt
et Aoz RIS 53] AWFAL gAlollA &3t7t
A 33)d &3p7F 7Hs e Aol s AeA] Al 13)/d
S5t 7t AL 2 FRlE o] FABAY S g 44
WR Y] F2AQ HalyL Badt Ao AztE

FAES et =T FAREH SHA X oY
Hl= A gy] 7k AtRHe HEo] 7MY w2 HES A4
Skl glo] QEAQl LFEAL gH el B2 Al
o] oL £93%t Q<Qlo|th(Paek and Park, 2016). =] nv|3tz}k
A FAAALE oA Ao|fLYS S4E Aof =Y M A
o2 &S e ABLE ols Ao7HE HiFe OE &
PS4 7HAA Fk. 3 v REkA] FAALY EHS
A e Hojde], X4t 2 B, 5440 F, &3t
9 ool 22 AR R EET AA A FAALE 7|6
T=o] 9o d A2 HEh(Lee and Kim, 2006).

2. 8TEM 2N

AU FAA T2 R Y JHEL E42T=
Fig. 13} &t} A4 D-siteol A= A% 95+ 1.4cm, AlF 40+

22g9 Aol & YAlEtA oF 47 S ARSSFAAL AR 12,6+
1.7mm, AF 12.01+5.5g2 2 AAA|A &3]3} A QX
Pl-site= A% 8.8+ 1.4cm AF 3.5+ 1.8 g, A A] P2-site=
A% 8411 0cm, AF 3.0+£13 g9 XoE U&Jste] oF 12~
14719 B¢t AR83te] Z42E A% 13.29+ 1.6 mm, A% 14.07+
52g, AR 1257+ 1.6 mm, AF 12.15+45¢0 2 JZANA &
a5kt

249 AF & 7|9o 2 WG, DWG, SWGE AH&3t At
A D-site= ZH2F 1752+36.2%,7.9+3.3%,09+02%% U
Bt o, A Q2] Pl-site= 320.0+34.0%,4.0+0.6%,0.5+
0.1%, P2-site= 295.9+53.0%, 4.1£0.5%, 0.6+0.1%= 1}+
El} WGE A Q=] Pl-site, P2-siteo] A =99 DWGE}
SWGE AU D-siteo| Al =& Aoz BAEQTH AU D-site
oA BFetR] AU E = A9 kx| Pl-site, P2-site 2T} 5~6
v AT =Shed ARS7IE wiAIst L YA R &5HA]
Az S7HEEW E45t= WGE AW D-siteo] A A9l
A Pl-site, P2-site 2.0 FFA| 9, AMS-7| 7S 35 DWG,
SWGE AFS7|7bo] 38 A= 71 AQ%:X] Pl-site, P2-site?]
Al AW D-siteEth =4 Ueh Z Gu]E2 e SHA= 4
WFAlo] Aokl vt a-&2Ql FaluHolat Azt
Hr}.

A D-site £ WA= Q-] Pl-site, P2-site 2 Th
5~6H) =& ASUER n|feA] ALSo] 7hEstgled o]
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£ HEolA F2 AAshs v fetr] o] AESA S AU
D-siteol| A= m| bR o] FEE A Seteg IstH A
Abgo] 7HEsta AAgHE o G AY A &7 W&
TEER HFAQ AT L 7R Ao wE B FA uw
o2 AzHT 28y AY D-sitedlA] WG7F A QJA] Pl-
site, P2-site 20} W2 AE|2 S5E =t ol AUARSl
Al B ERR| o] AS7|ZEo] 47 o] EE S HAbEe] 53
A ZobA7] Wl = AME O] mftebR| o] FAAY A
g5 flaiA= A Q1 AUARE7]so] g E oo & AL

PR P Aol net Y Ffol7} TheyaA
UehtE Ao Z ByE o] Itk (Kim et al., 2014; Jeong et al.,
2016; Lee et al., 2018). =] n]F2tR] FAIA} 2 oF 71%+= A
A0 Aoler] FAYoR LT glovf Al
e AW Al vs) AABA Y GFL ol wob oy
HolaL A 7Hedt FAlo] o] FTH(KOSIS, 2015b). 414
of @ FAMEY AFEAL B A+ F sS4k HolAd
Aol SHT ATE A A o)A HFFAPA Rk
AL 2 YEGI (Jeong et al., 2016), A 554
2 L RAA Sof
£ AW &Fod o] Mgl f54 FAuTt FHBHo|
oz o)A ghm Ao felstn] AHgEA 2o Ak
3k o]d 5 AAA o] Tk H1Fk vl §lo (Park, 2019), T

Tt o] FAH] deME REF RUEHP T HFEA
o o]ZojAok & Aom WerErh & 2AET A Dosite
£ 8~ n|RHAAE FHolA FUSt st B =
3171 7Hs3t A 7|7HA] Aol 7Hs s A A Q= R] Pl-site,
P2-site= B E8t= E7FssH9L, 53] 5471 (11¥€~39)
So AR gEe o 29 oole U4

RS

A Al ] oF 56%9]
ASdA7F Yelbgth o] 2 g AL HGsido] wAy
3t HEd ol B RAA IFY A= EQIsty Bu

Sl Hiolth(Fig. 2).

oi5ol 4, we, 444 ol JTS FE FR Aot
(Narum et al., 2013). B]F 2] (M. anguiliicaudatus)®] 224
X oo Y Aot Rolrt Yot AL 15
oA A1%0] AR 25°C AN HLAFEE BT
I BIE0o] Itk (Jung et al., 1991). B AL A3} AY| D-site
011*1 422 157~27.6°CE w7} A& AT 5 Qe

2 WA AT Ho; Al ] Pl-sited A =2
2> 4.8~30.8°C, P2-sitef| Al =22 5.3~332°CE UE} A

O|F2kX] SAE DLEHZD HEEY 237
Aol ujet Wl 2 Ao vt ujReRs £2 6°C
oJslol A WFrdo] Solzh HHals Aow A glod
30°C oJ4Fe] ol 4% o4 & T H el AR R
Ql 98 = 4 ot B3 u} Itk (Cho et al., 2006). A
22| Pl-site, P2-siterx= 19 20| 5°C A& 2 U]:’Fﬂ-xl-q
T a2 lola 7T¥ole AL 33°CAHA] At AL
Ut e @ ARS8 AEE Wtz Q) DIJELE}XH
Aol vaja Bt Ao = wotgE)

G244 (DOYE ©159] AZo] BRH aroln AL
UeE AR 293 QA & huto] A9 (tazawa and
Hanyu, 1991), B| &} = &4 a7 BES Al 35 5S o)
Aoz d2A 31o](0h,2012) ThE ojFof 3 §E4ta
9] FFE HA wreth 2 AN &4 E AW D-site
AN A 0.7~7.1 mg/L, A &]=A] Pl-site] 4] 1.5~19.8 mg/L, P2-
sited]| A 2.2~15.5 mg/L2 UEG=d, B A7 59 A
& BEoz Qg v RHA] HA= FRlHA| &Skt (Nam,
2007). 13 or]—"ﬂ—zs;] 152e =
150 DA Hamo]

Aot o= o]
Hoh

o OF
L =

P

B ATE Auel el B uReh FA% Y
Yh AFSHL 2ARRe] B ulReA] Ao of
g 7|2ARE FHEstuA sttt 2AME 201749 84
5 20199 108702 AW FAF 174 (D-site), A YF
A& 27§ 4 (P1-site, P2-site)E& AA3t A5t AF
= SAATE EYE WG (weight gain), DWG (daily weight
gain), and SWG (specific weight gain) 438t 23} D-site]|
AE 17527+£36.2%, 7.98+3.3%, 0.94+0.2%, P1-site]| A
320+34%,4.07+0.6%,0.55+0.1%, P2-site]| 4] 295.9+53%,
4.15+0.5%, 0.62+0.1%2 YEGTH WG AQ =X 9F4
% (P1-Site¥} P2-site)o A &A% DWGSF SWGE AU
A% (D-site)oll Al =7 Yebgth & A A3o] 2ol A
of QFAPYO THE HAE, $AWA, BHA7] D 0 Aol
2 Qg Aoz BHHEL B8 A9 FAL BHAIAA |
g ol 28 Eoy AU FAL 14 339 &34t 7
Ao 2 Yyt
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