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ABSTRACT

A growth experiment of tilapia (offsptings of the hybrid between Oreochromis niloticus
and O. mossambicus) under different dissolved oxygen levels in the recirculating water system
was conducted at the Fish Culture Experiment Station of the National Fisheries University
of Pusan from February 4 to March 5, 1986.

Six tanks with a capacity of 1.8 m® of water each were used under the same condition
of water parameters except for dissolved oxygen levels which were designated to maintain
at 1.5, 2.0, 2.5, 3.0, 3.5 and 4.0 mg/£. Each tank was stocked with 90 kg of fish each averaging
64 to 69 grams. The average water temperature during the course of the experiment was
22.5C.

The results obtained are summarized as follows : The food conversion efficiencies were
very good, being 1.05~1.11 at 3.5, 3.0, 2.5 and 2.0mg/¢ DO levels without any significant
differences among them, but at 4.0mg/¢ the F. C. was 1.39 and at 1.5mg/¢ it was 1.61
being very poor compared with the others.

The daily growth rate performance was best at 3.5mg/¢ dissolved oxygen level followed
by 3.0 and 2.5mg/¢ with slight differences while at 4.0 and 2.0mg/¢ DO levels the growths
were significantly poor, and at 1.5mg/¢ DO level it was extremely poor. In 1.5 mg/€ group,
the fish did not accept feed vigorously and after feeding the fish usually concentrated around
the inflow point showing oxygen deficiency response. While at 4.0mg/¢ high feeding rates
tended to waste significant amounts of feed while eating and led to water deterioration, and
above these levels the results is considered to lead to a waste of energy with uneconomical
performance.

On the other hand, at and below 2.0mg/¢ DO level the tilapia certainly showed a poor
growth performance. The experiment indicates that the DO range of 2.5~ 3.5 mg/ is the optimum
level for the good growth performance.
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Tilapia® 2iitRAYC 2 M-S W7 A12¢ A (Suffern, 1980 5 Chen, 1977 5 Stickney, 1979 3
Haller and Parker, 1981 ; Balarin, 1981, 1982)2 $-gjutdM = fFFHol Ha gtk 2yu, o &
gayo} FH-E KIS Bt maveel FEidA SN, Bad BEE FE S Y Barel
94 RKREHL Uk E3), v Zo] KEMNSE detgole] BfAFE o2 XA,
MEELS BINE BEE STEY RS AN RME" € & Aok oA, 106
FEEES do28 1] FIAS ERLA7IH, 401 BEQ BELES BREL7] Rt

& ZERol N BEEDZ AEEEE BERISGAEE T EEHY o o] BRdAM FEHX A=
EiEolTh (Kim, 1980). T EIEBHEHEK W2 FIA Tilapia® SEEHAFTER W #EZ AU
(Kim, 1983). i

TilapiaS BEEZ REEE}E o oM, $IREL+H e BnEBRCIY. #HYTE BE
grEgol glole HES AT & LS BE BET BRY #H5E BH9 /K Coumnaris
BN UTREME (& - 2, 1981) T [EBEGC] wwrdEdh

i) BRER W PEe BEEsA ZTHo stor, 3] Ao AR £ Bt
o] 2o} At} (Alabaster et al, 1979 ; Brooker et al, 1977 ;s Dandy, 1970 ; Dorfman et al, 1969).
ol #iLol HK3IH Aokl FIEY B BRFMEES 34mg/l LIToli, I 9o f< 30mg/¢
UTFolth ey datgole] pifol LET HEEFRE diide A HEd 4 itk

ABes SaivadA HEHDT e davolE ERHKCE ERIGREEAN RARKS
B3 BEAHBERS YohiozA, HEEENY AUA FIFS sHEltatn dekvjol 4
HRS Y F U ZHRE vE3}LA A

e 2 hHE
19865 2 H 4 ARE 38 5 A7A Q0HM) LKEAE HEYS BERIEESZAA EiEstA.

1L

R FAR HRBAA FLAT tilapiaff & (Oreochromis niloticus ¢ O. mossambicus *+o] €}
WS RN FES % EEREERIN 74 19854 117 3187HA 1EAK \FANL o5,
2{ER BIEE FA—% BT BEERS BT T 65gdE H AlS AER FASAT

AR AR AUEEE EREY feed chopperE FIH3BIA pellettingdt HEEE &8 < 32%
& Aolon AZRFE LB MRS U48E SRS % TR FAsASY, Fke
0 BEste gHestAoh

FRHYAE Kim (1980)°] FIAT ERIEEEED Bo D& KH @HE 18m’ ¥3 6 S
B8 FASAT o] B3k v A ol £ WARSRZ 1] 16m, HIFF4A 08m, K&
18molx FRAAY 2 BHe MEDAY Btg hREPKEE @t mAurl kel M
SEEEE FHEHACT

2.5 B
RS 450 08 00~18: 00 7= 1857 R 2 B £o2 a3t FRHBHA R &

DO wel feHERES xto)7 ol FRHEEURAES 18R Bz BZEeHA WiE (ad
libitum) #kEE7} Hlx= & fHE3IATH
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DO+ 1 B 24[E1 (1 B M) oxygen meter (Model OXI 91, W. GERMANY)S FIF 3t HiEsta,
619 BAE BFEFE 15 20, 25, 30, 35 ¥ 40myg/L2 FHSA. BRAES F5 20 £/minE
7t B3] MABES R—3 #EREL, TR BEE air pumps FIASIE 2 B30 air
stones B3t HEEEA T gt UolE spectrophotometer (Model Spectronic 21)E FIHsle
E1E JESYZ, pHE ion meter (Orion 4070)E FiASIY B 1@ BIE3AC

ERWREF & 939 EH2 Table 19 2ot '

Table 1. DO concentration in the water for the rearing experiment

Designated DO concentration (mg/£)

15 2.0 2.5 3.0 35 4.0
Mean 157 2.08 249 308 351 394
Range 1.3~2.7 21~32 21~32 2.7~35 31~4.0 3.5~4.7

Mean and the range of water temperatures were 225C and 21.9~23.3C ; NH,-N, 7.20mg/¢ and
507~750mg/¢ i and NOxN, 0.10mg/¢ and 0.08~0.14 mg/2, respectively and pH stood at 6.8.

s R

FRIEO BRAERE Table 2 FIEMIE EHsted JepdATh

Table 2. Results of the rearing experiment from February 4 to March 5, 1986 (for 30 days)
Weight-unit in kilogram

Growth rate

Experi- DO Feed* Body Feed Total Daily
mental  conc Initial Final Mortality Incre- coef- (times
period (mg/ used ment ficient initial (%)

?) No. Weight Mean No. Weight Mean No.(Weight) wt.)

15 1387 900 0065 1386 998 0.072 1(0.037) 1648 98 168 1109 0691
First 20 1382 900 0065 1382 1082 0.078 1891 182 104 1202 1235
half 25 1401 900 0064 1401 1100 0.078 2003 200 100 1222 1347
(15 30 1350 900 0067 1350 1112 0.082 2096 212 099 1236 1420

days) 35 1309 902 0069 1307 1122 0.086 2(0.049) 2240 220 102 1244 1466
40 1381 900 0065 1379 1063 0077 2(0.079) 2328 163 143 1181 1116

15 1386 998 0072 1385 1097 0.079 1(0.040) 1512 99 153 1099 0633

Second 20 1382 1081 0078 1381 1229 0.089 1(0.045) 1763 148 119 1137 0859

half 25 1401 1099 0078 1401 1289 0.092 2070 190 109 1173 1.069
(15 30 1350 1112 0.082 1350 1331 0.099 2460 219 112 1197 1206
days) 35 1307 1122 0086 1307 1340 0.102 2551 218 117 1194 1191

40 1381 1063 0.077 1380 1257 0.091 1(0.047) 2624 194 135 1183 1.124
15 1387 900 0.065 1385 1096 0.079 2(0.077) 3159 196 161 1218 0.659
20 1382 900 0.065 1381 1229 0.089 1(0.045) 3654 329 111 1366 1.044
Whole 25 1401 900 0064 1401 1289 0092 40.73 389 105 1432 1205
30 1350 900 0067 1350 1331 0.099 4556 431 106 1479 1313
35 1309 902 0.069 1307 1340 0.102 2(0.049) 4791 438 109 1486 1328
40 1381 900 0065 1378 1257 0.091 3(0.126) 4948 357 139 1397 1.120
* In this experiment the feed used contained about 15% moisture.
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Bl (19864 2 A 4 H~1986%F 2 B 18H)%l< BHFEEE 30mg/¢ BEANA FERE 0992 717
28 RS AU, 2o 25 35 20mg/L9 BEIECIJCD, 40, 15mg/L2] BEANAM 713
KRN —ARERS 35mg/l BENA 7 £& HRE 4, 2 B2 30, 25, 20mg/l
BEIEOIRSH, 40, 1.5mg/L9] BEAX M EFATH

%HA (19854 2 § 19H~19864F 3 A 5 A) E&#R S #RE DO 2.5mg/2 9 3.0 mg/Lol| A 22} Gkt FREL
109, L1224 718 £ & SHE AQx, 2 Lo 35 20my/l BEIEI A 2B, 4.0, 1.5mg/L2)
BENA Y EFHAT —HRERS 30, 35mg/8 BEJNA 713 2L £HR2E A1, 20, 1.5mg/8
BERAA 7MY BRI

CIE BT BRS G4 &R BHEEE 35 30, 25mng/f Bt £& KKES Jehigla,
BHEEFR 15, 4.0mg/l BEFIAAS BEol £X ¥ Bifkel vewton, DORE we fak
BIED SRS ke Fig 10 Jebd AXNY BAEBFR7L B w2t i
Bingdoy, MRS BERKEE 4.0mg/l BN A7 BAA &, BRES < BAEME
40mg/e BolME BERG Hold AFEMHol FHol vA KEEMLE BEkATh
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Fig. 1. Daily growth rate at different D.O. levels and the relationship between total amount of feed
used during experiment and feed conversion rate when reared at 22.5C in mean water tempera-
ture.
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Fig. 2. The growth curves of the tilapia (offspring of the hybird between Oreochromis niloticus & O.
mossambicus) under varied dissolved oxygen concentrations at 22.5C.

5 %

BHEERY Y s T2 Ao A9 BERE 9 ENT #HAFF LED EkE
PR Elo] 21 (Alabaster et al., 1979 5 Alderdice et al., 1958 ; Brooker et al., 1977 5 Dandy, 1970 ; Do-
rfman and Whitworth, 1969), ?’éﬁ@i% mifEo) Bkl ¥ala = Adelman and Smith (1970)7}
#4453 northern pike®] 35 3~4mg/e LITolA A3 gifol B Eol #HEso AL, £ Kim
%(1986)2] ol x=e}AA ol RkS $13 FREBEFEFEY M HE7 A

getgjobe] 49, Atléol LES EHUIRE BEmEm] HallAde gikdt uiel o] A HwEE
v Q13 Ao ni: @ikvl Helyols RiEe kol ¥ Kiitko] st BEE TRIn
pa=

ATTERe) SR R AEEAN Y BEMRES 35mg/f DlboZ #Hhsle 4 BRKkEY BmE
Sskelne EIREZY ghE HWinATlc RS kst B BAS 1AL Aoz Hr

AR MRS QY BEMFERIY 15mg/l FERE Aol Mw fRHEI £ Ao A7 ko
2o ¥y 3 MFREBZHGS Ve, ol B4 MEHERES RS B8 FArd
BILI S WP A7) Ao EeE debs, BREAKRENA detols MFEY dds
kit 22.5C fERFoN A= 20 mg/oll A 35 mg/¢ BRI Q] BHEMKE FAA7]= Aol edéiati st
2o, BHERFEES 3~35ng/47tA Sl AUERA & Wit gk (Fig. D). o] EERED
FRHEIGE R AR B Ae HERY W2 kiRe EgEQ Aoz BxiEch

TEERIART KEIEMA-S B3tsl 2y, NH,-N9| &o -y 720mg/¢ 2 "elnjol fFHolw= %o
- Bl (Stickney, 1979). IEHEREFRIRE 1.5, 35, 4.0 mg/¢ Biol A 2tz 2 1, 2 B, 3189 8%}
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aded, 1 FEC HalHe do2 HE KEisolor @ AR BRET

AER FIAT ks kS SR 15% 24 mafke —BNd K5 S8 10% DTS kEds
o, 493 o BoE MHMRY HES AL oz BaEN, bty Bo mifE @NE
pEsy O9g AlEsEe o Foldl Aoz MEHL.

Qto 2 ERIEAEEN AN detolE MEY Wole BHRHRRES 2.0 mng/LollA 3.5mg/¢ B
WERIA ML KBS BHo B #RAZH otgwl dREUol Fol HWI KHEHE
BErEE T, M AUAFAL & BRRA YNE 2t F2 FRE 4L 5 Ao
BREo.

L

LIkELE ARREERS BRIBEBENA 19864 2 5 4 H¥EH 3 A 5 H7HA BHHEE
#3 getujole] HMEMES Lolrr] 98 EHEo) FHTHUT 6 HY BRIGARES FAstY
Rl—iEeol A DORE 15, 20, 25, 30, 35 L 40mg/l2 FElY ERAL, BRAT F5 65¢g
A=Z & B3 90kg¥ HE FHFIAT KE %9 AELKRT O 2o

HRLLS BEBTRE 35, 30, 25, 20mg/0 Be FEHFAE 105~ L11A ololA A9 vj&d
2o BEFBREES JER uhE, 40, 15mg/8 BFolME 139, 1612 {EFAATH T3, MEHERES
REBREES ®@ind] wet F&s wEmPou, RERE BEER 15mg/¢, 20mg/L BRtstA
Aol vk WA, BHEBEES 3~35mg/i7tR LB T KRR Z #ivt AU 'HR
MRS BEREE 15ng/l BAME MEERVE EEsA Fgen MEE Had ®’ Kol
ke 22 A BERZHESS Jeblch

LiEo RS fEad 2 o FiEkE 225 C BE ) BRIGAERE XA, BHEMERRE 25, 3.0 mg/¢
2 35mg/¢ BEREA A L 2L KEXRY FRPRS JEMJ oD 2 BHEBRRREE 25m9/0 9}
35mg/e Abolell #EEAIZIA AUA hERmEAA KFERyol Fota R e

2 % X R

Adelman, I. R. and L. L. Smith. 1970. Effect of oxygen on growth and food conversion efficiency
of northern pike. Prog. Fish-Cult. 32 :93-96.

Alabaster, J. S, D. G. Shurben and M. J. Mallett. 1979. The survival of smolt of salmon (Salmo
salar) at low concentrations of dissolved oxygen. ]. Fish Biol. 15 1-8.
Alderdice, D. F., W. P. Wickett and J. R. Brett. 1958. Some effects of temporary exposure to low
dissolved oxygen levels on Pacific salmon eggs. J. Fish. Res. Bd. Can. 15: 229-249.
Balarin, J. D. 1981. Kenya cement factory develops intensive tilapia farming system. Aquaculture
Mag. 7' 46-47.

. 1982. Kenya pioneers intensive tank culture of tilapia. ICLARM Newsletter 5 17-18.

Brooker, M. P., D. L. Morris and R. ]J. Hemsworth. 1977. Mass mortalities of adult salmon (Salmo
salar) in the River Wye. J. Appl. Ecol. 14 409-417.

Chen, T. P. 1977. Monosex tilapia culture (Monosex tilapia culture in Taiwan). Fish Farming Internatio-
nal 4:15-16.

Dandy, ]. W. T. 1970. Activity response to oxygen in the brook trout (Salvelinus fontinalis Mitchell).
Can. J. Zool. 48 1067.

Dorfman, D. and W. R. Whitworth. 1969. Effects of fluctuations of lead, temperature and dissolved
oxygen on the growth of the brook trout. ]. Fish. Res. Bd. Can. 26 @ 2493-2501.

Haller, R. D. and 1. S. C. Parker. 1981. New tilapia breeding system tested on Kenya farm. Fish

72



ERIEGBAFBEEN Y datnlole kS BY RERTRER

Farming International 8 . 14-18.

Kim, L-B. 1980. Pilot scale fish production in water recycling system. Bull. Korean. Fish. Soc. 13 : 195-
206.

Kim, L-B. and S.-H. Lee. 1981. Fish growth experiment in a green water recirculating system. Bull.
Korean Fish. Soc. 14 :233-238.

Kim, L-B. 1983. High density tilapia culture in recirculating water system without filter bed. Bull.
Korean Fish. Soc. 16 : 59-67.

Kim, L-B. and P.-K. Kim. 1986. Optimum dissolved oxygen level for the growth of Israeli strain
of common carp, Cyprinus carpio in the recirculating water system. Bull. Korean Fish. Soc.

19 1 581-585.

Stickney, R. R. 1979. Principles of warmwater aquaculture. John Wiley & Sons, Inc. pp. 375 New
York.

Suffern, J. S. 1980. ine potential of tilapia in United States aquaculture. Aquaculture Magazine
6:14-18.

73



