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ABSTRACT

The growth effect of the two extruded pellet (A, B , feed A and B)) and
two moist pellet (C, D, feed C and D) were comparatively examined in this
study. A total of 2,000 flounder juveniles, a mean length of 14.22%1.0cm and
mean weight of 31.09+851g was fed the feed A for first six months, then
moved into 8 large and 4 small aquariums for 12 weeks.

After 12 weeks, the mean body weight of the flounder were gained as
follows : the flounders fed with feed C was 187.86g, D was 180.84g, A was
169.95 and B was 15894g. There was no significant differences among the
body weight of fishes fed with the three feed except feed B (P < 0.05).

Daily weight gain was observed to be the highest the C (1.270) and
followed by D (1.250), B (1.174) and A (1.162).

Feed coefficient was higher at the extruded pellet than at the moist pellet,
but when it was converted to percent of dry weight, the feed C (3.070) was
the heighest and followed by D (4.003) and B (4.233). The sequent survival
rate of the fish was D;(94.64%), B (93.97%), A (93.40%) and C (92.57%).

As a result of this study, it is believed that using extruded pellet for
rearing flounders would be suitable due to its stable cost, easy supply and

storage.



oauate #gols FAL 19702 Wol, Seriola quinqueradiata®l 7+
2] <o) AA® olF 1986 $elutet #F A}¥ WA, Paralichthvs
olivaceus®) FR A 71€o] MRHAMN A= }F, Pagrus major (f 5,
1991), ZWE&, Sevastes schlegeli (83 x, 1996), ¥°|, Lateolabrax
japonicus (3 , 1996)5 22 FAHL Aok ol F FH AT o= e
2, Sebastes oblongus (B 5, 1995), 8%, Fugu ocellatus (& &, 1996), &t
2], Epinephelus akagra (34 1993), A7, Takifugu rubripes (L9 r,
199 ; =9 A, 1993), 9, Mugil cephalus (% 5, 1996)5 ] WEFol gt

2 A F d2e F&E A FAd wEd ol FFHN AN B9
H|o) Be RESL AAsE Atgd ddiAE, AojF (Lall and Bishop, 1977 ;
Halver et al, 1964), F2714<] (Satia, 1974), & (Yone, 1976), ¥l (Takeda
et al, 1975), ¥ (Cowey et al, 1971 ; 1972 ; Gatesoupe et al, 1977)&°l ol
@ owa ojnxcAl WUl B 8T HE dFEol ofF FYEF
ATFE FAoZ o)Fojd gt FLolFohr gy HEP wWIAE BUs §
717k Q1= AAIEY Rol2E #AL o AIse drolfel HelgAdH olf
7} a7ets JYe nF 2E: wigrag I @ Avte nFE et

o2 yete) sgold FA 84 ArREE Boy2(Sardinops melanosticta), 173
o|(Trachurus japonicus), 7H&l(Ammodvtes personatus), 31°5°1(Scomber
japonicus)® 2& HBAERZF F2 o] &HUTE 1990 o] FHEE o]F AR
A FH QA BorRYoz A& gt HARE EREA DE R
o] 2E Hdl(moist pellet)& F2 o]&3 3 Urt 221} moist pelletd] AHEL
WA Aol 7139 29, Ao Adl, 9gare) BEEY FoM 2= 9
kg AW, ARFANA o= AAH &4 FAY, £ B4, 98 9
7be) Ao g AAddee wEdd PARe] WERY, £% 2 AAdFAA
288 5o} A7) @y Fo ©hE Boloe] Atk Wy ol &
ARG ZTHs7] 9 wgAge] Aol AUsH 27H A Aol



A AloE R e digold siRAIRE @FdAM ZIHR e olfe d
BEo) dgoiRrt 189 AZX FYRTH:E moist pelletdl] e MIL7F ¥,
A= FL o] 3 UAo] AArE, oz A A viHAlEE NE
717} ol Aol YA dle] =i Urhe] G, 1993). 53] |9 FH 5o
Al 1Yo FIYg ARd= #dol e o]FHth Ytk A#sHn =

2 ugraE 38 PSS Edwardsiellosistt M A 33132 Aol v
o, EFAoIU 7HF oA FAonle] K7 E FHFAIA X3 e dA0
o ZNAAY dAog A REFH G wE AUse} FoF wiEs
o] 9 R&FE Fo17] sto Ao} Fo] wigtAlg e AL WS
Algd Aol

o] AFdME SEuel sirolF FHe FFE olFR A= WA Bz
A dE AW PALR(extruded pellet) 9, EEuigALRA BARE H 73
A2 ol ~E Y (moist pelle) & T3t WA A4, 4%, AAREE
2 BEE T HT H7H3Y, extruded pelletd o] &3 {9 ¥4 7teAE
Yolr 7] $std AAAT



II. A= 9 Uy

1. 4% % A %89

o] dye] o] &% YA Aot HF 14227110 cm, AF 31.09+85]1 gsl=
JAFFEEAN 19959 59 289 20009 v& HEAFT 2HE &9 &4
AFdsta AFAdT4 AW AMS YT oz FH3tdch

Ay ALEE AP ZE 48Y F¢ Wi ZFAE @ FRPUE
3m X ¥°] 09 m He d¥rz 8M(FEUZE 1~-8)% AE L
m 9 2¥FFE NEEUE 9~12)F AL ALS
B, 2YF2 1802 1Y 83 #FAHRSY FET Aah S A3t
o FAG g Aoje] & FE diF FxolE 200 Y, AFFE
HE 2 F &3

AYE 19959 749 8Y A 6 F £ ASE F 79 99 FH 9¥ 30¥
7HA 125 B & A¥E dAsdn £A4 A% Fo AAREEE 6 m 2
719) dYAtE A(Table DE wi Y, 23](07:004), 18:00A1e HH AT E F
A% @7tz FFEa B Aol AFE 79 99 FEHE 9m 27| ndW
Al& (extruded pellet)s} Zol~E #(moist pellet)d HIFEA 7+A FF3
Aok Alg FEFE AAEA g1 G ARE 28F0l 1 md netZ BT F£A
o] A HAFE gefated o] &aon, oAFHYL oY ArE
234 gt Wi Eolu Al&Fo] EE fdE 2 oA 4%
Y F g FAE o)l8dd FrHeFd AF WEHES AR, FFEL
19 13] A9 Alg T3 308 Fo AHSE AW Y4 E T &3] AA%
Aot

2
= 15
FH¥e d
9

=4



2. 4¥A=8

AY AHEF 4F 9 Algd diF AL 2L Table 13 #o. AlR A
9} BT 0] 6.30%9 765%2 extruded pelleto 2%, 27 oA 40.44%,
40.31%, A A 19.92%, 16.11%, B35 19.92%, 16.11% oAt Al AE ALS
FZ 1,5 99 FFEALH, BE AISF R 2, 6, 109 Adgojd FIF3HA.

Atg Cot DE AZYAE M2 & BTuigAs 20%0 03 AN
oY== nFolg HYo] o 80%E EFEY WE moist pellet L ZH, F7
65.01%, 54.23%, A 18.82%, 18.70%, A A 6.16%, 3.57%, ©T3E 560%,
1877% At CE AA{FE 3, 7, 119 FF8H o™, DE ARFZ 4, 8, 129
d¥old zZt4 FF3d

moist pellet®] A|zt& FAE AN nFol9 A7Pe] X & chopperd A £
8 Ao AAEE ELHEAEE TR moist pellet AR7IZ GEAHAYA
I, AHE FAE A5t 209 HFo 2 Axstd WER(-18T) BHdA FF
3ot

3. 45873 54 R 434

AY7|7tF ) &, £&E 42 (dissolved oxygen : DO), pH, H|F& wid oA
10A19) &334 om, DOE DO meter(KDO-515), pHE= pH meter(HM-10P),
B3 FBuFABY)E A5t FAGE deuFHEd A £ 15T
e FEHFE 7T A o2 e,

dYole oAEZAHL 670 ARl Bt 7Y 9YPH U] 4Fnith A
# AFE SAAL AANE SAHE 29 ol YAlagr AAANALY, AF L
29 HA (gT 410D)2.2 001 g7tA], W& RFEFolg ol &3t A4 =
¥ EANCZE | m DHAA FAHHACG M A Fol= RE AYFY A



Table 1. Results of biochemical analysis conducted on the experimental diets used during the course of study

(Unit : percent)

Extruded pellet

Moist pellet

A B C D
Moist 6.30 7.65 65.01 54.23
Crude protein 40.44 40.31 18.82 18.70
Crude fat 19.92 16.11 6.16 3.57
Ash 9.25 1041 441 473
Carbohydrate 24.09 2552 5.60 1877




ol & Oxytetracycline 20 ppmol A & &%t 13]9 239 2L Y4
ZoA 809 E FANE FEaAon, £PFRAME 00 A5 E 2.
33 2L PFZN 500], AYFTAA 20048 F21Y FE3q 23
Aok 223 APFEAAE d¥ol Ao AP MFE ZAFACt

AY Aol £ general lincar model(gLM)2 E% nested analysis of
variance(ANOVA)E AHAlg F Statistical Analysis(SAS Institute North
Caroline, USA)E ©]-834 Tukey's multiple range test2 H77+e] FoA L&
A4t

d¥oist At AEEME fdtd d¥ AFAG FEAA ZF Yoo
Az 1094 E #2389 VAT ENE A& -30CTAH ¥F s A
TEHE ¢SS AFGISTAP A st dHolgt AR FE,
oA, A, @rstE, 8 FARAT AlR 2 oA FEE AUt A
zY, 29WAL Kjeldahl AR FY(NX6.25), ZXWE SoxhletFZ ¥ (ether
FEY), 23EL AHIH O Z47} H"'1?51‘11‘3}(AOAC 1984).
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1. Ap & @73

49 713F9) 2 d¥ 7 8% 89%F F7 JF 4L, dEEE, DO, pHe
A= 943 2o

T29 WiE 20~28T9 HAZ 8Y F&ol o waPon, disss
31.1~33.7%° A AHFig. 1).

DOt pHE Ab&87 9 $dAH S Yotry] dild A7 e E5id BE
AN 35U DO pHe ¥t Fig. 29 Zth 237)12+% pHe 9

£ 70~909 HMAZ 8Y F&o AnxXg Bgon DOE 35~75 mg/l 2
Tl ¥& 8¥ F&d ¥uH vA Yelgt)

AHE BB 40 AET BT FAE WsE Byt

2. d¥oj9 3%

AZ 3 ¥4 W3 F71S Table 29 Fig. 3, Fig. 4, Fig. 53 &t} Table
20|M = & AMSFZREE AR ), AF(@E), 28E Aol HFHr 2
MME et ATt ©]l§ Fig. 3% Fig. 4014 Hit3 FaEA2 =4 8389
o.

79 9YFEH 99 3047tA F 4315 A s T 180009 AFolE ui
o2 3399719 FHAE AU

AY AlZA] dYolo] AAL 175~185 om o8, MFL 135~165 go] &
XE BAd 2y 99 309 AF FRA 2zt AR g AN dxe AR
# AMFe] I & AALR 27.46 on, 25006 g. B AFR 2677 cm, 23273 g, CAR
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Fig. 2. Dissolved oxygen and pH variation of seawater circulated in
the experimental tanks during the course of study.
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Table 2. Summary of total length and total body weight increase. Tank No. : tank number, Mean T.L. : monthly
mean length of fish total length in cm, S.D.(cm) ® standard deviation of the length measurement, Mean
T.W. | monthly mean weight of fish total weight in gram, S.D.(g) : standard deviation of the weight,
Sum W. : monthly sum of the weight in gram, n : number of fish used in the measurement

July 9, 1995
Mean
Feed Tank No. *SD.(cm) Mean TW.g) =*S.D.(g) Sum W.(g) n
T.L.(cm)

1 18.23 1.11 76.26 15.48 6,101 80

A 5 18.44 1.35 80.75 15.87 6,460 80
9 18.60 1.30 832 . 1591 4,166 50

2 17.98 1.38 75.11 15.23 6,009 80

B 6 18.00 1.00 69.59 12.59 5,567 80

o 10 1843 1.15 76.68 13.86 3,834 50

3 18.30 1.25 74.56 16.36 5,965 80

C 7 17.68 1.36 68.25 16.37 5,460 80
11 18.02 1.39 76.74 16.55 3,837 50

4 18.19 1.36 80.15 15.42 6,412 80

D 8 17.79 1.21 70.13 14.93 5610 80
12 18.13 1.39 74.68 16.72 3,734 50

..11_



Table 2. Continued

August 6, 19%
Mean
Feed Tank No. +SD(cm) Mean TWi(g) *S.D.(g) Sum W.(g) n
T.L.cm)

1 21.28 1.96 123.76 20.78 6,188 30

A 5 21.71 1.34 124.10 22.69 6,205 50
9 20 117 1339 21.72 2679 20

2 20.67 1.41 116.26 23.34 5813 5

B 6 21.25 1.62 120.06 25.75 6.003 50

10 21.83 1.07 129.40 19.23 2,588 20

3 21.42 1.67 120.88 26.88 6,044 50

C 7 20.80 1.75 114.92 27.69 5746 50

11 22.27 1.33 139.40 22.71 2.788 20

4 21.77 1.73 123.10 25.70 6,155 50

D 8 21.16 1.78 119.32 30.52 5,966 50

12 21.70 1.28 129.15 23.76 2,583 20




Table 2. Continued
September 3, 1995

Feed Tank No. Mean +SD.(cm) Mean T.W.(g) +SD.(g) Sum W.(g) n
T.L.(cm)

1 2471 169 179.06 4029 8,953 50

A 5 24.50 2,08 168.74 467 8,437 50
9 25,42 183 19265 BT 3853 20

2 2358 1.60 151.70 28.90 7585 50

B 6 24.14 1.98 164.62 39.83 8231 50

10 %3 153 183.90 31.16 3678 20

3 24.38 253 163.88 50.19 8,194 50

C 7 2513 212 188.88 4733 9,444 50

11 26.17 1.80 204.35 41.09 4,087 20

4 25,22 2.11 18852 318 9,426 50

D 8 24,66 2.12 168.68 41.84 8.434 50

12 2%.10 1.70 200.15 44.48 4,183 20
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Table 2. Continued

September 30, 1995

Feed Tank No. Mean +SD.cm) Mean TW.(g) *SD.(g)  Sum W.(g) n
T.L.(cm)

] 27.12 2,01 241.01 49.04 43,622 181

A 5 27.14 2.29 231.39 61.04 43,270 187
9 %812 185 27778 4803 12778 6

2 %.13 237 21559 5111 37513 174

B 6 %.43 263 223.06 6452 39,704 178
) 10 2774 191 25953 6189 12717 4

3 2786 2.8l 244.09 70.10 42715 175

C 7 2755 278 256,54 76.06 41,303 161

11 2876 2.30 28277 64.80 1329 47

4 27.82 285 247.22 79.72 44,249 179

D 8 27.33 2.86 23762 72.10 41,108 173

12 29,08 2.49 282,65 6821 13,850 49
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28.06 cm, 261.13 g, DAF®28.08 em, 255.83 g2 CALRE A% VA7 A
1006 cm, MF 187.95 g 22 7b¢ ©Be 44E& sdHdon, BARE AT WA
= A4 863 cm MF 15874 g 22 vhE AR E A% WAE B ¥ A
g Ak

A9 AR E QAR dYoje U HF AMFo e wiLEE 2 gE
Apolol A FETG o] dE BAY 4 AA 22} o] Fel vIEHE Bt
A FATRAHA HHE o] &3 ALK AFI) PAE wel 2 Apolrl B &S

F Stk

Fig. 3dl= A8 F7% F32E zt 53 7170 HEAFY T7HE v
WAt

FZYUZE BE ARAA d¥FzEtgE 4A95RdAe 4ol Fdth A

AbR9 9 A¥Y ARA 1, 58, 91 FFM 7626 g, 8075 g, 8332 g °ld
gx19 MFo] Ay FEA 24101 g, 23139 g, 27778 g o2 AFFz2A W

FzAA 9 Fgo] 74 Fon, BARE 2 6, 10 F24A 7511 g, 69.59
g, 7668 g oUW o] 21559 g, 22306 g, 25953 gO. & 4£YFE 10W FF
el Aol 73 FEdth CABAMLE L¥FZQ 11 FRAMNY 4 3ol
HYFzQ 3, 40 FRANETY 38 g7 26 g S A%E A, DAR
dME AYFEA 129 FZ2AX] AP dFFx 7, 88 FEAMEYG 35
g#d 4H g BE A dAh

)
&2

3 A RES

AY7IzE FA9 AAFAIE o) 45 nieh F2lste] Table 33 Fig. 69 ‘el
WAL, o} & A7|el AA 8okt Table 49 Fig. 79 vtebiAch 3ol 9
AELL 81.8~100.00%2 CAHRE THF dPTolAM Hit 9257% = 7HE @
ttH(Table 4).

Table 391 AlgAsE 79 99 F8 89 54 71#19 45 <t 0.719~1.899
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o) HHAZ, BAAEE TEE dYToAM it 074607 7HE A et e
o, DAIRE T A4PFAME 17317 7Y A2 d9E 2Ach 89 69
2E 99 2¢ 729 Aol M i 0.800~26639 MAR, AARE T8 H¥T
M 09828 71F FU, CARE T8 d¥ M 218002 7 2Etch 9
¥ 3¢9%H 99 309 7A9 A BARE TE AP AN 11492 7
& 235 29N, C ALRE T Ay rolAd 28342 vielwch A 43¥7)
7+8 %319 extruded pellet A% T AFFELA 43 moist pellet 4P+ AL Al
FB0 f & @& 2oln don, ANAYEe PSS Fd FZAFL T 1456
~2071, 0.836~1.702, 0.713~1.1509] " & extruded pellet AP+ moist
pellet 47 Aol Ed@ zpol T AN 4 fivk AN AnHdAL) F5 A
829 EAd uw& z}o]7} extruded pellet® moist pellet Aol A & Aol &
Bl gtk moist pellet 872 Z9 AR AH &0l AR FE R o)
% EE g 7128, extruded pellets Y7 FEERTG g FE o
AR AHEE 29

w2l Atgel BAo] wE Ao)lg A/ Ed FEE 002 BASA
A% Table 39) B3t ALRAFIA ol & A7 Fot THet] FAULR
=283 Fig. 5914 moist pellet?) CAsie] At AFgtol B 3.0724 713
2o gte 39 uhA extruded pelletd] BAFR Sl 79 423302 A, C, DA
B3 AbRAg o)l A eyt & extruded pellet?] AAFE 9 moist pellet?d
DA g E Z+Z 39733 400302 MR W &3k ghg HJo A AlRe A&
& zol g AHY F QA

E AIEFZME 2W extruded pelletd THE AYFEQ 9, 10 FRAN
o JHAEAHEL 1077, 106002 Uy Fxe 0955 12079 1.007, 1.079¢%
viiste] 1 zolg BAY & Yok moist pelletE THEE 2¥FEA 11, 12
W Sz Ao YPARAHES 2784, 27092 o) 2309, 24537 2201,
23345 A vebgoh

K
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Table 3. Feed coefficient, daily weight gain and daily feeding rate of the fishes. W. :
fish at the beginning and end of the feeding period, Sum W.
the beginning and end of the feeding period, W. gain : difference between Sum of final W. and Sum of
Int. W.,, Total feed : amount of diet feed to fishes during feeding period, Feed Coeff.

W. gain, ( ) : Feed coeff. obtained except moisture in the fish weight and feed

average wet weight of the
: sum of the total wet weigth of the fish at

: ratio Total feed to

Feeding period : July 9 through August 5

Intial Final .QM_% ..Umm%

Feed 12K W, gan@ =0, OA Feed Coeff, weight  feeding
No.  fish No. Wi SumWig Wiz Sum Wig) feed(g) i rate(®)

1 198 7626 150995 12376 2450448 940500 7176 0.763 (2813)  1.69% 1.294

A 5 187 8075 151000 12410 2283440 7.734.15 = 6593 0852 (3.111) 145 1.241
9 50 8332 41660 13395 669750 253150 | 2044 0807 (2973) 1664 1344
2 197 7511 14797 11626 2290322 810655 5911 0729 (278) 1536 1.120

B 6 182 6959 126654 12006 2173086 9.06548 = 6436 0710 (2725  1.883 1.337
10 50 7668 38340 12040 647000 263600 2109 0800 (3.069) 1827 1462
3 195 7456 14539.2 12088 2320896 866976 14065 1622 (2425 1641 2661

C 7 183 6852 124898 11492 2080052 831077 14221 1711 (2558)  1.783 3.051
11 47 7674 36068 13040 655180 294502 5266 1788 (2672) 2071 3.703

4 188 8015 150682 12310 2289660 7.82840 14199 1814 (3525) 1473 2671

D 8 195 7013 136754 11932 2302876 935341 13847 1480 (2897) 1.820 2695
12 49 74.68 3.659.3 12915 632835 2.669.03 5069 1.899 (3.694) 1.909 3.625

" (W. gain X 100) / {(Int. W + Final W) X days fed / 2)

™ (Total feed X 100) / {(Int. W + Final W) X days fed / 2}



Table 3. Continued

Feeding period : August 6 through September 2

Intial Final *Daily “Daily

Feed 2% W. gain(g) %Hav Feed Coeff. weight  feeding
No.  fish No. Wig) SumW(g Wig Sum Wig g ain(®)  rate(®)

1 198 12376 245045 17906 359576 10591.00 = 8477 0.800 (2.891)  1.269 1.016

A 5 184 12410 22.834.4 16874 3054194 770754 9516 1235 (4377)  1.031 1.273

9 5 13395 66975 19265 963294 293500 2672 0910 (3291) 1284 1.169

2 197 11626 229032 151.70 2897470 607148 7976 1314 (4921) 0836 1.098

B 6 181 120.06 21,7309 16462 2864388 6913.02 8870 1.284 (4.840) 0.980 1.258

10 50 12940 64700 18390 919500 272500 2407  0.883 (335%6)  1.243 1.098

3 192 12088 23.209.0 16388 3097332 7.764.36 20598 2635 (3970)  1.024 2715

C 7 181 11492 20.800.0 18888 33.809.52 13009.00 20,151 1549 (2315  1.702 2,636

1147 13940 65518 20435 960445 305265 7090 2335 (3522) 1350 3179
4 186 12310 22.89.6 18852 3487620 1197960 19803 1653 (3213)  1.481 2.448

D 8 193 11932 232880 16868 31543.16 851440 18829 2211 (4294) 1114 2.465

12 49 129.15 63284 209.15 10.248.35 3.920.00 7585 1935 (3.762) 1.689 3.268
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Table 3. Continued
Feeding period : September 3 through September 30

Intial Final *Daily “Daily
Feed oK W, gain(g) aos_v Feed Coeff. weight  feeding
No.  fish No. Wig) Sum Wig) Wig Sum Wig feed(g i rote(®ey
1 196 17906 35098 24101 4362281 852705 = 8831 1395 (3575) 0.774 0.806
A 5 181 16874 305419 23139 4188159 1133965 8469 1.003 (2668) 1118 0.835 \
9 50 19265 96325 27778 1277788 314538 2947 1250 3312) 1003 0939 &
2 191 15170 289747 21559 3751266 853796 @ 8234 1297 (3627) 0917 0.885 |
B 6 174 16462 286438 22306 3881244 1016836 8007 1039 (2979 1077 0.848

10 50 18390 91950 25953 1271697 )
3 189 16388 309733 24400 4271575 1174243 20860 2376 (26590  1.138 2023
C 7 179 18888 338095 25654 4130294 749342 21056 3679 (4211 0713 2,002
11 47 20435 96045 28277 1329019 368574 7300 2597 (2963) LIS0 2278
4185 IBR5Z 348762 24720 4424880 937260 20824 2911 (43090 0846 1.830
cm5@%5.@&“mﬁ,%ﬁ._om.mm@.m@m._o?ow@m_mqmg.mavo.fo M.o%

12 49 209.15 102484 28265 13849.85 360150 7268 2641 (3.918) 1.068 2.1%4

12716.97  3521.97 2855  1.091 (3.073) 1148 0931




Feeding period : July 9 through August 5

5 2.5
[ JFeed coefficient @l Daily weight gain(%)
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Feeding period : September 3 through September 30
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Fig 6. Plots of feed coefficient value and daily weight gain of 3 feeding period.
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Table 4. Results of feeding experiment with olive flounder, Paralichthys olivaceus
Feeding period : July 9 through September 30

Feed 2K i Suvival i@ O Reed Contr, DAY WAL ding
No. fish No. Sum W.(g)  fish No. Sum Wig) e feed(g) gan(®) o)
1 196 15099 181 43623 9141 28523 24534 0.860 (3%) 1157 0955
A 5 181 15100 181 41.882 9679 26781 _ 24578 0918 (396)  1.119 1.207 _
9 50 4166 46 12778 9200 8612 71663 0.8%0 (401) 1210 1.077 <3
2 191 14797 174 37513 8832 22716 22121 0974 (459)  1.034 1.007 |
B 6 174 12665 174 38812 9560 26147 23318 0.892 (4200  1.209 1.079
. 10 50 384 49 12717 9800 8883 7371 0830 391 _ 1278 1060
3 189 14539 175 42716 8974 28177 56532 1971 313) 1172 2.309
C 7 119 124% 161 41303 8798 28813 55428 1924 (3.00) 1275 2.453
Co1 47 3067 47 13200 10000 9683 19756 2040 (308) 1364 2784
4 18 15068 179 44249 9521 29181 54826 2879 (379 1171 2.201
D 8 187 13675 173 41,108 8872 27433 53705 1958 (433)  1.192 2334
12 49 3659 49 13850 10000 10191 19922 1955 (389) 138 2,709
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Fig. 7. Plots of feed coefficient.
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Table 5AAME AF AZAg 3§ FaA oAl AitxzAe] Wi vkl
o Addolo AMEA Wzt Ao|7 AME AR TR wE FEeda
AHE VA A€ RAFEh F AHAFAL 2A4Yo] 083%°1AW ¥l
AN AR AR AT AYole) 75 AHFEA Bl 151%5E BART 4
A# Aol 0.80% Ml& W A% e stk An CE AAE U3l
o] ZMAL 1720%% DARE 4238 d§lofe] 15.53% RrhL76%7) &% o.
o, A9 @5sE FFEL 098%9 375%2 DARRTG A4 dilole
0.77%% 580% Btk ZAFL 0.11% Ak, §4sbiel Mul FFe 2.05% B
pig=

5 TAEAH

Table 69 Table 7 47} Mzth& AL g 4213 dgoie) UnAF ol
8 BEAEME Ao {8 AR Avielrt AFA A 79 9 HF
ol9] MFL& B, C, D ARE A2 o Atolalliz #rola7k flovk A AR
g AAE dYoly AFE g2 ARE A48 dgold wal frels w2
& 2o 23U 4FF e 2E AF 7P Aol AFA Kot AN
o Ay 279 Aol A, C, D A@ el f2zk7) glon B AlsiE g
3 7tA A& vE] HFo] fodtAl vt
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Table 5. Results of biochemical analysis conducted prior to the experiment and at the end of the study to examine

the effects of different diets on biochemical composition of the muscle

(Unit : percent)

Prior to study The end of the study
A B C D -
Moist 76.54 75.79 76.29 76.55 76.51 nw
Crude protein 17.40 17.11 17.38 17.29 15.53
Crude fat 0.83 1.51 0.80 098 0.77
Ash 1.45 1.29 1.29 1.43 1.29
Carbohydrate 3.78 4.30 424 375 5.80




Table. 6 Result of ANOVA test with nested option through GLM (general linear model) procedure. The effect of tank

size on fish growth is considered using nested option in ANOVA and the test is performed by feeding period

July 9, 1995
Source Degree of freedom  Sum of square Mean square F-value Probe > F
Model 3 4,889.6 1,629.9 6.64 0.0002
Error 636 156,005.9 245.3
Corrected total 639 160,895.6
|
&
1
August 9, 1995
Source Degree of freedom  Sum of mo_..mH.m Mean square F-value Probe > F
Model 3 24345 811.5 1.24 0.2932
Error 396 258,163.5 651.9
Corrected total 399 2,4345




Table 6. continued

September 3, 1995

Source Degree of freedom  Sum of square Mean square F-value Probe > F
Model 3 25,767.0 8,589.0 4.60 0.0035
Error 396 738,702.0 1,865.4
Corrected total 399 764,469
|
&
|
September 30, 1995
wwcmnm llmmmﬂg of freedom  Sum of mmr_im.wm Mean square F-value Probe > F
Model 3 177,572.6 59,190.9 1350 0.0001
Error 1,404 6,155,223.5 4,384.1
6,332,796.1

Corrected total 1,407




Table 7. Tukey'’s multiple range test on the effect of 4 different feed type on

wet weight of fishes

July 9, 1995
Feed D C B
A * * *
B - -
C -

* Significanthly different (P < 0.05)

September 3, 1995

Feed D C B
A - - *
B * *

C -

* Significanthly different (P < 0.05)

September 30, 1995

Feed D C B
A - - *
B * *

C -

* Significanthly different (P <{ 0.05)



AFFANA A 7|Re] sl BANL I FHHAA, whell s A
Woz REe HEE Yolth th 7ol FEHHT ZYoltul ¥l
WA AZ L W QS Abste olsto] FAf-Frl(o]l T, 1996). dFolTFY
Aol A zrlolE F2 Ao Ae] Mol 34L& moidta] AARIE ol&FHA
At @A} ol Z|YFRZ SIMEr HEeis A Ul A9 A
8% 3A Tojuly) wWE-o w4 of FFNdl el o] §-4 ¢ A %
Aol 229 F U wigAbme) Aol Altaith ma wbo] @4 E A4
A= g2 oo Az g HAREL AR FolF wFFY LFEY ¥
e 207 dalMeE AAE} moist pelletoll 4 7z wiFAIR RS ARE
GA gAY 7HF AFE FW FAolri(e] T, 199).

olF9 QYi g7 dhatdiz MaH ©§e A7t slogrHCowey et al
1970, 1971, 1972, 1975 ; Adron et al. 1976, 1978 ; Bromley 1980 ; Kikuchi et
al. 1990, 1991). Ak& ¢} EAdl THata] Watanabe $(1991, 1992)& Fo] ¢l
9ol A A AwE soft dry pellete] ALl moist pelletS A < Ut
23183 ek 28y moist pellet:s o] 48 Z$- 1E2] wolE A4 o 340
kgl Ata7t SAEE Aoz Basa vk

o] S(1988)2 vlYALR S o] &ata] HitAF o Bg Hi FF A€ MY
7+ A A3 S8 gako] ZH 07%, 7.8%. 85%%) 1&AR S AZHA Bl
123%, 103%, 121%°lx, AbzA47h 191, 228, 1.83%ch =¥ & #F
388%, 49.0%%) moist pellet®) 7 H&S 1.33%, 1.33%9F ARAIFT 179,
18428 Az FAHG AAE B ARARE o8& FEQ ASOl 7
ot &

ol9} HM(1996)L ZyEe Al a4 NFARLY ol& A4S AES] HE
o HAANZE 47g S 292 Ao F Ao gl fFR Axe &
WA g 56%9 AZALR S moist pellet-? FFeo 1177 AS AHE
A7+ A& o] 2.842%9} 2859%, AP AL 77.7%9 BLI%E #oa7t fle A
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02 BRI, AR AEF AW F2 8~10% ol om TN ARER
L A o] go] AE F vty UL

gy AXALEES F A o o Fuhis gul Aol Feel Aol B
FAY 439~1064 el PR xoje) Mgttt EA X 1kl 0.04~046 gol
3, 99 Z &L 069~1.13%Ack el ASAITEE: 48AIZHRL S 1988) 0.5
AAEE AR W 4~10A 77, 1970 R.ch AArh

7 £(1992)€ "X moist pellet-g& AL IO A o] F7hEH-AHEY
£33t FRFFo] 355~307% Al A7 6F2 moist pelleto.iz HFAF
134gQ GAXolF 51437t AR 8 A7} A FE L 268~280% oW, A
A& 1206~1388%2 R agch 7} 5(1993)2 moist pellet A ZA], WA

g BRoAlgE gixstd o] oF 50% P9l moist pelletd Mz A} A
AHEE H7ME moist pellet?e] Aol fard ARG waFoEA AR AR
Al 97 AZE beEtA ¥ ¢ Jdokn Wast Ak

o] ATolME extruded pellet? moist pellete) Y7+ FFalE 2 Aol7t ¢
A=A @, AR ASF, MEEFAAM extruded pellet?] AAFSE moist pellet
ol DAMEZIY H]£d ATF BY oM extruded pellet-d o83 ¥A FA 9
A5 BAY & Ak 2 AR ARA QdolM A S(1992)8) Aol
HyEc ge AL Ad o gy el vyt R vy ez A7s
t}.

AZF AR A& 29 moist pelletol extruded pellet2th Y5atA EUS
o= B33 extruded pellet 37 AbsiAlSy 2 A3 &) moist pellet
Ag7e vesdAL $48 ARE Bollx AL AR gid 9 AL M
# 2t dFart @xe 2T FE FHAY F AA7] Wi ew Yz

AR AEF AR 23e ofFfdAl FaF A AM(Cruz, 1975 ; Smith,
1976 ; Popma, 1982)°lth. o] F 2] ofbmiit QP e FF A7 HAAAFE o
grd god HAaee] vl ASe njsi: ¢y 22T F2 MY <ol
(Lall and Bishop, 1977), ®1&o] (Nose and Arai, 1972), ¥1* (Cowey et al,
1972), A% (Kanazawa et al.. 1980), F-2|7}4&ol (Satia, 1974), ¥o| (Takeda
et al, 1975) $9 folg olgdt FAAULE o n A5 ol FHE AR



AzA 2 FFE v AW S v Ao A8 Sdig A7)
ZAo] dutyoltt (National Rescarch Council, 1993). ZtkMAd kel 3-9-
BE 45~552% AEE @& Fel 49 Cowevs(1972)2 dl M Fleginus novaga)
9] 2&& umAdoZ o plaice(Pleuronectes platessa)?] A g ¢Fak-g
ATs F3 AZRALRY WE&R vrlae] 500RE Batstdct ey o] 3
Fol719) Aygol(14 )& dldo JAS tia] o Qe AREF A
oF 70 g o749 XolE o 3 7ule} nawshv])ic g

Table 82 ©] ATl A AFE3E Table 4ol A9 4744 A E AF e Mik&
2 el otk Extruded pellet®]l 45 48 Aol dFn AW} ET
ZowA gako] 4316%9F 43.65% 7 A% F Al extruded pellet?l AAFLe}
moist pelletd) CALE & AA 3% aFolz7lol f-21z2k7F ¢l H(Table 7Vo.2 B
of PAAAE ArgAlZA ZeEM A L 43.16%% 33 AW T
21.26%2 & Aol sbsdon, Azt A AFHEn AE £ AU

rir

Table 8. The composition of experimental diets expressed as a percentage of

dry pellet
(Unit : percent)

F\(trud_éd- I;Vcllet - Moist pellet

A B C D
Crude protein 43.16 43.65 53.79 40.86
Crude fat 21.26 17.44 17.61 7.80
Ash 9.87 11.27 12.60 10.33
Carbohydrate 25.71 2763 - 1600 41.01

Table 8% Table 49} o] A& vaal iy 4714 ALRE ZH A48 A
dolsl MzA Wk YA Aol wal WAH BASL Aok S Aol
5379%2 7HE Be CARE AN A%olel 9 4ol 7Y Ww3kg W of
Y AzA4F eud Q%R 65606 18 mReh Adedll 73 we A
ARE AAT Yol Azgel AW Aol 151%E Y Fuch E, A3
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Fol 780% 2 7HF Y3, §EdtEo]l J1.01% R mS e D AFRE e 4
Yol ol HEF Aol 077907 b uta, (st GO 580065
7t Eskd

Aoz APAZA dgole] HMFo]l fHAstA HAT AA: HF] 27
o Azx# 4HE EUE W, oF 43 THAZA C, D A f23vt o
B 28 e APARY FAAM oA e Foll: 4l Awhghare
B3 AP Z o] HILRN thu Ho| NF Tkl FH3 ol&H 5 4l
AW Aoz AZdn. a2t 43 A C D A e AW B 4
B2 ANt Fagd @it vhie AnGRg AFdM feFes uad
AL Age 2GWAFLE A Aol fabaRIvy, 239 §hakol FHm vl Azt
o] &3t7] ozl @ sE F& TUHAY AHz Azhgiv

U gdx9 HAY HF £&2 20-24C (Hiromu and Takeichiro, 1992) o}/
o X7 E UIZEAl AlER Tl EWd AW T wAsA e Ae
HAFY Alg FF02 FAE AsAIAY Fhon Alme By R ARSI
7t AR D Aoz Azt

Hiromu and Takeichiro (1992)+= HA A48 9138 X9 AI{REE 15 kg/
moZ Busta ek o] AT AIFTRA A¥rFFRAM WA U=
80~87 ke/m'ol i, EYFZAME 59~70 ke/m M FollMe] HADE
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V. 8 &

g AlREAM 2F9 extruded pellet(A, B)& 2% 9] moist pellet(C, D)2
EFeA, 4FEAE vn EN3HY. 4ol HFAA 1422%10cn, ¥
T MZF 31.090+851g== dAl Ao 20000E 6573 APAE AZ &XA}
S, A Y52 e 29520 F889 12572 B4 ASHY
=3

125 %29 g9 AFg AL CARE 4% 4307t T 187.86g,
DALE 180.84g, AAME 169.95g, BALR 15894ge] ol oy}, BAIRE Al
B 37FA AR E A X9 AFAloldls K23 o)z} i (P <
0.05).

YW ZEL C AdPFolN B 127002 M4 $F3g9en, D 1.290,
B 1.174, A 1.1629) &o| it}

AtB A extruded pellet®] moist pellet .t Ftoy AF o] MR g
2 @0% 3 CAtE7E 30702 7Hg s ew, AALE 3973, DALR
4003, BAE 4.2339) 0] it}

BELL D, B A CY o2 77 9464%, 93.97%, 93.40%, 9257% %
t}

ole Z#z Bol Atg7tZo] kAU m, AlR FFo] HHEY, B
@o] 8ol extruded pellet®) Hx F4§ ALRZ M9 o]8& AHFstn
Azt
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