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ABSTRACT

Induced breeding and indoor rearing of the catfish, Silurus asotus were performed.
Ovulation was induced by injection of 5 mg dried carp pituitary per kg body weight.
Fertilization rates were 81.5~98.0% and hatching success was 67.0~820%.

~ There were no significant differences of daily growth rate (DGR) and food conversion
ratio (FCR) between the groups fed extruded eel pellet and extruded carp pellet. No signifi-
cant differences in DGR and FCR were also found between 3% and 4% daily feeding rates.
DGR and FCR of small fry were slightly affected by dissolved oxygen (DO) level in aquaria.
When the DO level maintained at 4.5 mg/£, the best result was obtained and DGR and FCR
were 5.7% and 0.65, respectively. At the higher level of DO, 55 mg/¢, DGR and FCR were
552% and 0.77, respectively, whereas at the lower level of DO, 3.5 mg/£, the DGR was dec-
reased to 3.45% and FCR was increased up to 1.01.
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A3t Aol oF AT Fuirt A g7Ho, HT FAPA 3 Ajol A=Ha
o] ol2 AW} 918 HAF FA9 7|& Mdeo] o AAolrh

N2e 2L FAstaz & o AN HolE do] 1 Fo ATAL Antel] Z2F A,
B3 AR 9 A% 52 2Asdok Fch(Lam 1982). 213y AAANA HEHE ol Fe dtF oz
AP YN A 4E3 A4 2P oY 284 97 4T Fdo] FW AHE-E L Q5L
23], W73 oJF9 2S¢ APAANM 2 L AF AFo] wl$ ol 4F =28 A A4
A $57F A28 12 glch(Resink et al. 1989 5 Sneed 1975 ; Van Den Hurk et al. 1989). t£-0]
A2 JAFAREEE TE AL A% ARG oy} AFFA AT FF FAolY w9
45 5 2% T2 ML 9T 31 &§F A7 AFAGA AR 2HE 98 4 o] 8Hu
2ltH(Dunham et al. 1982 ; Goetz 1983 ; Kim et al. 1990 ; Wolters et al. 1981).
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Pseudogonadosomatic index = 0 X 100
a—

a. weight of fish before injection
b . weight of stripped eggs
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e g 45 B A4 A%

T8t ApET W) (28N 46 %) E Jof (2 39 %) & ARE 3FT A3t en,
43S A% AR T AEFS A Y3 & A4 35 ppm 2 FHA u] AFS AH
A% 3% R AT 4% 2 AE5FE D8t AS3Ath ok FA §& AL UL Dok
#13ted 35,45 R 55ppm TEY & A delX AF 3% AR FE T, AMSEt &4 s
4%4& 9 AR AFE AT

Feed conversion ratio (FCR) = feed intake/weight gain

Wt—Wo

Daily growth rate (DGR) (%) = — X 100
Wo+Wt :
Xt
2
Wt = t9 A3 A9 FA
Wo = Hx 74
t = 4dd 7zt

AGA] RE AY 79 AlS $L2 25+ 1CE §Asgor v NA7] AA} o8] A&
13 %2 85891 959y da=g F48 FUok

2-3. B4 A€
A% A3 A3l= Statistical Analysis System (SAS User’s Manual 1985) ¢l wat 2] 3|on,
FAte] AA L T—testo} E4F EA4o] o3t

4 3

1L 284 AL
1-1 4% f =
A5 kg@ 5 mg & Ao} HIFAE FAIS AF K= A= Table 1] JeRf Ak
Pseudogonadosomatic index= 7R Ao we} 3.9~34.67FA 2 sl o, olA= 1 kg 50,000
~60,0007) A= &o] AFHE Aoz HEHIUC

1-2. #4&, 738, 7138 2 27 HES

do] A3t A ] APFE FES] £ EL 815~980% F HH 93.3% 4on, 23L&
Wit 740% (67.0~820%), d¥o] FFEHi Hx Holg HI| AFde ¥ 2 d7AY 27
AEES HT o 80% Aow F3td MAF AF o] vAAA MAe & 6% A Table 2).

1-3. A%

A 652+ 1.619 H w7 Xojol] Al BEE Wgo] & Jo] R AR E FH3Y 3FN AT
A7, ol AlR FF 79 AV 1727+ 477 9 0.2 F7IE QA oju A1 AlF9 dd AFEL
2zt 066, 4.27% Aok Fol AR FETL FA 16.88+4.85 g, ALE Al € Y AFEL 44
069, 414% 2 YEh} T A& 3o 2 A3 (P>005)E HolA &3kcH(Table 3).
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Table 1. Ovulation responses of the catfish, Silurus asotus female after injection of 5 mg carp
pituitary per kg body weight

Specimen Weight (g) Pseudo — No. of eggs
No. GSI(%) * spawned
1 350.0 34.6 36,000
2 400.0 33.3 35,000
3 295.0 39 4,400
4 190.0 234 14,400
5 190.0 7.0 2,000
6 2100 84 3,800
7 160.0 20.3 9,900
256.0+ 87.5 18.7+ 11.7 15,0714+ 13491.5
* Pseudogonadosomatic index = (b/a-b) X100
a . weight of fish before injection b . weight of stripped eggs

Table 2. Effects of the injection of 5 mg carp pituitary per kg body weight on the spawning of
female catfish, Silurus asotus
Specimen Weight (g)  Fertilization Hatching  Early survival Incidence of

No. rate (%) success (%) rate (%) malformed larvae(%)
1 270 97.0 75.2 86.5 55
2 240 91.6 76.0 815 2.1
3 215 815 75.2 80.0 6.8
4 210 98.0 71.0 873 55
5 160 98.0 82.0 87.1 54
6 155 97.0 67.0 86.4 6.4
7 150 90.0 714 764 8.6
200+ 43.01 93.3+ 5.66 74.0+ 4.40 83.6+ 3.99 584 1.82

o)A % 2068+ 564 g HiE w7l &5 A2F 35+ 05 ppm oA AR FS e A F
3%~4%) APAMNE 48 179 3% F5 79 A8 A4S 095 4 4FE 291% 183 4%
TF T AR AF 098, dY ARE 275% = JEINTE AF 279 BF 3% AR FF AT
AL Al 087, 9Y ARE 301% 183 4% FFT T AR Al 090, 94U ARE 299 2
Jeht SA Q0 fo)271 ¢lol(P>0.05) 3% FFo] AAHE Aoz Jebdoh(Table 4).

& 42 FS 28t AF 2350+ 582 g HE w7lol AF 3% v &2 FEF A 35405
ppm 9] £& At FAM AR AlF 1.01+0.14, 4Y B8 345+ 047%, 4.5+ 0.5 ppm 204
A2 AT 065+ 0.02, 49U AAE 570+ 0.72% 121 55+ 05 ppm & &F A4olM Al Al
0.77+ 0.05, 94Y AAE 552+ 0.09% 2 JER} 45+ 05 ppm o &F 24 ZHo] FHFHo=E
el thH(P<0.05) (Table 5).

ool A8 E EdiZ 3% Yo} B4 ALEE 45+ 05 ppm o) £ A =4 ol 13} F 6
NE7A AHS3AA Y 43E9 A8 Aot BAE FAE 43 Fig 1% #oh 585
SNL(LA—HE AT 764 9 FH-BT AF 462 97X 9 dd HFEH A8 AFE 3%
o) 2 10 otz veovt 1 o|FREHE A4 £t A A8 AT FHE EATh
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Table 3. Growth results of the catfish, Silurus asotus fed two different experimental diets, commercial
carp feed (39% crude protein) and eel feed (46% crude protein) for 21 days

Exp. Commercial feed * Commercial feed for carp*
period for eel group 1 group 2
No. of fish 122 C122 122
Initial weight (g) 7824 818.0 7815
Final weight (g) 1165.6 1209.0 1223.1
1st week Weight gain (g) 38222 391.0 4416
Feed intake (g9) 233.3 239.2 246.5
FCR** 0.61 0.61 0.56
DGR( % )*** 5.62 5.51 6.29
No. of fish 122 122 122
Initial weight (g) 1165.6 1209.0 1223.1
Final weight (g) 1498.7 1506.2 1539.3
2nd week Weight gain (9) 338.9 297.2 316.8
Feed intake (g) 245.0 245.0 245.0
FCR 0.72 0.82 0.77
DGR (%) 3.63 313 3.28
No. of fish 120 122 122
Initial weight (g) 1474.2 1506.2 1539.3
Final weight (g) 2054.9 2040.3 2012.0
3rd week Weight gain (g) 580.7 534.1 4727
Feed intake (9) 355.0 355.0 355.0
FCR 0.61 0.66 0.75
DGR (%) 4.71 4.30 3.80
Initial weight (g) 7824 818.0 7815
Final weight (9) 2054.9 2040.3 2012.0
Total Weight gain (g) 12725 1222.3 1230.5
Feed intake (g) 8333 839.2 846.5
FCR1 066 - 0.69 0.69
DGR (%)1 427 4.07 4.20
*Extruded pellet **Food conversion ratio ***Daily growth rate 1 (P>0.05)
Table 4. Growth results of the catfish, Silurus asotus fed two different ration levels of commercial
carp feed
Commercial No. of Initial Final Weight Feed FCR¥*1 DGR
feed for carp fish weight(g)  weight(9) gain(g)  intake(g) **X%)
Exp. 1 3% 116 23715 2910.0 5385 510.0 0.95 291
4% 120 2067.3 2471.0 436.5 426.7 0.98 2.75
Exp. 2 3% 122 2494.1 3080.0 586.9 510.0 0.87 301
4% 122 2012.0 24744 469.7 4246 0.90 2.99
*Food conversion ratio **Daily growth rate 1 (P>0.05)
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Fig. 1. Relationship between daily growth rate and food conversion ratio of the catfish,
Stlurus asotus, reared for 180 days.

Table 5. Food conversion ratio and daily growth rate of the catfish, Silurus asotus reared at three
different dissolved oxygen levels

Dissolved oxygen (ppm)

35+ 05 - 45+ 05 55+ 05
No. of fish 122 122 122
Initial weight (g) 1468.8 1582.8 1609.2
Final weight (g) 1810.8 2250.8 2396.4
Exp. 1  Weight gain (g) 342.0 668.0 7872
Feed intake (g) 297.5 440.4 645.5
FCR* 0.87 0.66 0.82
DGR (%)** 2.98 498 5.61
No. of fish 122 122 122
Initial weight (g) 1263.6 1377.6 1332.0
Final weight (g) 1664.4 2176.8 1957.2
Exp. 2  Weight gain (g) 400.8 799.2 625.2
Feed intake (g) 456.9 503.5 450.1
FCR 1.14 0.63 0.72
DGR (%) 391 6.42 543
Mean
FCR1 1.01+ 0.14 0.65+ 0.02 0.77+ 0.05
DGR (%)! 345+ 047 5.70+ 0.72 552+ 0.09
* Food conversion ratio * *Daily growth rate 1 (P>005)
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w7ie] A f= 3 A4 A

S

AAFolA AT FEE A AL Fo A&y S Y3, FR A WHE FEFo2A
A Ak & AF AL 98] 3t (Donaldson and Hunter 1983). wWehA Q13 4 f =
A9 A ALS B AA Aol o]FE Fo] AF FE E Kol tiF WA ogy, =4
Z7}e] & 3sto] B4F o)tHChaudhuri 1973 3 Fijan 1975 Kausch 1975). S22 &0 o3k 4hg
FEA AL S5 ASFE F L AAL S g 2ol & Bl th(Yamamoto 1973). £ ATl A=
et B9} ap@A7A &2 9o H5t4A 22 A] pseudogonadosomatic index”} 3.9~34.62 2 e}
9 gtk 53 B Fo glo] AMEHE 7riE]9] T 2vkEle oAIF Y 30% o)/dely
HE kol g 2ak3lo of & % & pseudogonadosmatic indexE B.o] FRUh £ B FL& {44
o}F ol B3l o] A5 kg 2F 50,000~60,000 7H 2] & A@ate Ao Ve 2L 44
o]Z 0] |7 40]9) o]H = kg@ 2,000~3,000 /A9 A4 U xpddlv])7]19) oA kg 6,000 7)<
A 2o vje] ml$ 2o eSS Bo(Wolters et al, 1982) $H tigF Ajito) o)-g H3g
olFo g werdr}

A 2R o8] A4HE FEY £ALL W 933% Ao H FIEL HA 740% 123l
Z7) AEEL FHH < 80% Jor H3E AAF AR Fert 713 HA G B EL G 6% 2
el Kossman (1975)0] ¥ojo] thdle] A3 AFe} fASATh wepx £ A3 AHg-E
Jo] HE A FEE 44 BE dHFER o] stedteiet Alsdt

A& AEF B4 AEe B Ui A4 9 540 Houha g358 4 248 §AE
F 9on Ho| He AjTte] AW Al 8% Tol gy o]&FH1 ct(Hilton et al. 1981;
Kastelein 1983). W 713 o} 579 3% 232159 B8 QFE Clarias & 15 Adn7|& dez
Eutgk A7) Ho] kth(Degani et al. 1989 ; Hogendoorn et al. 1983 ; Machiels and Henken
1985). £ Aol A w717} §2A4 o5 d-S et G A o] 46% o]4F WFo & A
Alg e} R e gl W 300% 9 Yol B AIRE FFEIY 3FU ASE A9 F
AL ol & A A BolA-godth wetA gog wrie] A guld g Fakd td a7t
Fasojop & oz AlF L.

o)Al F 2068+ 564 g o wrlo] £& A4 35+ 05 ppm oA AR FHS G F(|AFY 3
%~4%) AN 19 4%, AR AF 2 499 AFE S A FAED FIA7 AR
uwehA] 2 Aol lo] AAF AuQ] 60~80% E A AT ALRHIE AT wrT s}Zo] &
Yol 4 ALEZ 3% FFo] AEA AMSA] HFsteiet Abg 9 18y Fig 194 BXo] 4o
B4 AR FFA 23 3/1€Y olF e AFAEH AR AlgUt §33] umA gew HA 37
Atg ] st A N2 AMS B A A¥x "ed oz Al

of2lef glo] & Ao tiFt AT HiEe F2 doju oj 7ol XAl Ty Ada) Hof AL&o
gad A a7 2 A7} Ho] lci(Alabaster et al. 1979 5 Brooks et al. 1977 ; Dorfman
and Whitworth 1969). 53] && t&9 437 #Ao)] A& Adelman and Smith(1970) 7}
R 113} Northern pike?] 3~4 ppm °]&tellA AFo] 48t X9l Kim and Kim (1986) 2
olxagtdA dojo] AL 93 HAH L2 ArFd BF B3 9o B2 A7 oy wWrle
Aol Had £ AaF digt Eue gtk B A7l £& AaFES 2Ese A 23,
50+ 582 g & "Wyl AF 3%9 ¥]&Z FHI} AF 45+05 ppm o §F A4k FHo]
#HH oz el 47] 45 ppm o HA £F 4tk AL A o)FH AF vpE o9
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goz Aol AAS 2 SIS AAgTe AR 1e 4Y TS US DY
ol @78 Best 92 Relg 448
2 o
I 71(Silurus asotus) 2] AR FFE T {3 ST AT d¥o 2 TEFE Ao o3
AT e AT F AP YolA AR AL 21E& 9T 43 43S 98 a3 22
23E AUk
oJAF Z omg/kge] Yol HIFAE FAlste AP 53 A} pseudogonadosomatic indexE
Ao wat 3.9~34.6 7HA]2 chekstA Vel oIS kg3 oF 50,000~60,000 7] AT F&
APt T2 A ATE FEY £HEE YT 933%, BIEL oF 740%, 7] A=ge
B 80%Aen 718 &2 oF 6% Ach
AT 652+ 161 g He X o] Al7]o] Al@EE WA R o] B4 AL E FFdI 35 AW
AHSE A3 T AL b AAAMe KolA] ggith oAF 2068+ 564 g e HlIld] & AbA
35+ 05 ppm RALZ AIEFE oA 3%9 4% 2 22l A 3% FITANAM AR AFT)
0.87~0.95 ¥4Y AA80] 291~3.01% R 4% FFTNA ALE A47}0.90~0.98, A 4738-0]
2.75~299% 2 Jeh} Zpojrt giich et & A4 HE 35+ 05 ppm o4 55+ 05 ppm &2
g3 Ao A 45+ 05 ppm o £ Ak 2] AU AFE0] 57% 2 Ve HA & A
0tk 44 xS 3% Yol HF AIEE 45105 ppme] £F Ak XA FlelA H3t
F 61971A AR AU 4483 AR ASste] BAE 2AE 23 R85 3AUS
RA—BT AT 164 9, FHA-BT AF 462 97N 4 BFE3 AR AT A4 3% °%
2 10 ojslz UEhtou 1 ol FREE 4% Tast WA AR A F74E 2o o]A7] of
FRHE A2e Arze Ao Wed Aoz etk
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