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Abstract This study was conducted to investigate the growth performance, feed utilization efficiency and survival rate of juvenile
Oreochromis niloticus reared in aquaria at different water temperature. The fish with average body weight of 4.19 g were reared at 24,
26, 28, 30, 32 and 34°C water temperature for 90 days. The stocking density was 10 fish per 50 L of water. Diet of 27% crude protein
was offered three times a day at the rate of 10% of their body weight. 100% of water volume was changed once in two days intervals.
Growth and feed utilization efficiency of the fish were recorded at two weeks intervals. The results revealed that the growth of
juvenile Oreochromis niloticus was found to be higher (57.24 g) with better BWG (53.14 g), SGR (2.93%/day), FCR (2.43), MGR
(3.89 gkg®®/day) and PER (1.97) on the fish reared at 32°C water temperature followed by 30°C (51.15 g), while the lowest growth
was observed at 24°C water temperature (29.32 g). The results also revealed that the fish reared at 34°C water temperature had
reddish colour around the fines and the operculum which were not occur on the other fish reared at other rearing water temperature.
Moreover, the size at first sexual maturation was small for the fish reared at higher water temperature as compared with lower water
temperature, but shorter rearing period. Survival rate of the fish was the same at all rearing water temperature. It is conclude that the
water temperature ranging from 28°C to 32°C is optimum for rearing of Oreochromis niloticus. This study is also demonstrated that
Oreochromis niloticus can be cultured in the rift valley region of the country where the average atmospheric temperature is above
26°C.
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mA, BT EIFRUMERAE], R R AE A& IEAE RS N (Tingman et al., 2010). 1tb4h, AR
BRI BTN NSt BN TR PG I 1 #8289 2R 1 75 SR (FAO, 2010; 2012). HH TIXS8J5 K, 7
KREZMWMFEARERRNHRE, DIt a2, D@5 B8 = RFR5E 28 () (El-
Sayed, 2006; FAO, 2012). {EA=¥Kk% -|F 1 FE5E A e pe MV FRFE I (SR pp 22 & (o) Je ¥ 2/ 41 f4 (Bentsen
et al., 1998; Pillay and Kutty, 2005; El-Sayed, 2006). J&% %'k fa 725 4 fe 2 BT 00 58 i B R A0 55 45
(N2, GU4E pH, R, BURY, RIEMERIS T A se B K 2 (Noor et al., 2010). #AT, KZ4
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B AR R SAEBARAKR FRERMARK. Bt, &R AR 6 A K YERER) B 2R IR 1 A 2 (Pandit and
Nakamura, 2010). “E#IN A a9 IXEN 77, D8 B RO bE FLARAT AT oAl B — R A 2 227
(Azevedo et al., 1998). EIRCLfEA A ZMBEAT TOITE, ERRMER DR T RP D M RIEMR I
RAKIRAEE . B, AW B A B AGR 26 N 7R rah i A TR RE DR I R Ay
R
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F£1RIFE 2 M8 TERFKR FEFEN S B E i gh i /K i S 50(pH FERE (DOYIR ) K P-4
PR AR RE, TR R RS R0 . FRE, I SRR K s sl 1 R, Fra 4 e
RFET % B H/KIRACEE 5 Fa i g KA KRS . BEAG25 28 pH A DO VR R 3258 B B B ARt 4 fa i
EE IR A

F VEAFZKIR TS pH A1 DO WK JZ 1 ¥ 1918
Table 1 Mean values of pH and DO concentration measured at different water temperature

Temperature ('C) (i7F) pH DO (mg/ L)
24 8.27a 6.7b
26 8.24a 6.7b
28 8.18a 6.2b
30 8.21a 6.3b
32 8.32a 5.9b
34 8.30a 5.7b

A — B B A R S B X A 23 2% 57 (P>0.05)
Note: Mean values in the same column having the same letters are not significantly different (P>0.05)

K 2EDFKIR M FHAFRN e P B eyt A K SHUNFHE
Table 2 Mean values of growth parameters of juvenile Oreochromis niloticus reared under different water temperature

Temperature (C) ({&
Growth Parameters p ('C) (U2E)

24 26 28 30 32 34
Initial mean body weight (gffish) (¥1°F-#41A &)  4.20a 4.15a 4.27a 4.16a 4.12a 4.21a
Final mean body weight (g/fish) (2&°F-#){A ) 29.32a  3859b  45.75¢C 51.15d 57.24d 43.14bc

Mean body weight gain (g/fish) ((T-¥J5k 2:4A#)  25.12a  34.44b  41.48cd 46.99ed 53.12e 38.93c

Specific growth rate ( %/day) (%5554 K ) 2.16a 2.48b 2.64¢ 2.79d 2.93d 2.59¢
Feed conversion ratio (7Bl {L2R) 2.83a 2.56b 2.52b 2.47¢c 2.43c 2.53b
Metabolic growth rate (gkg®®/day) (fLiH#i K %) 2.91a 3.32b 3.55b 3.72¢c 3.89c 3.47b
Protein efficiency ratio (PER) (R AZLZE L) 0.93a 1.28b 1.54¢ 1.74d 1.97d 1.44c
Survival rate (%) (A 77%) 100a 100a 100a 100a 100a 100a

e BA MR R AR R AT b i~ M 80 2 2% 22 57 (P>0.05)
Note: Mean values in the same row having the same letters are not significantly different (P>0.05)

WGAE 32°C /KIE T 1R 35 () 0 WL 8 31| e P Y4k B (FWBW), - 34144 59 hn (MBWG) F b A= K 22 (SGR)
e B e R KR ILER, A LR 30°C H MK . 28U1, 75 32°C/KE FrHFRIIf
g B A R AL 2 (FCR), AR AE K 28 (MGR) AR A il 200% LU (PER) 2 7 Je 2 B 3 . 4 1 1) A AR 1 LR
%%, BEfEWEE 30°C. EATEEN T, 78 24°CoKiR FIRFR I M R ) 5k i A K 1k BE A B AR A 1Al k)
FIH %, 3 H B ZE A P<0.05). —MKU, 8% % HE M4 py 4 K M e i kL R H 2% 8
32°C>30°C>28"C>34C> 26°C>24"C(K 1),
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Figure 1 Mean body weight of juvenile Oreochromis niloticus reared at different water temperature in degree Celsius during 90 day
experimental period

28 RE5TR
2.1 IKKIEAL S H

A RIS R = pH, ZURY, WA, WAFREIR BRI H ALK B S 80y m i Je 2 2 JE f 4 i AR Kbk
REFN LA ELR] FH 26 (Gjedrem, 1997; Noor et al., 2010). SZ4G AN id Sk MPIERAL 24, il pH FNE R R B
WA BEAFE (p>0.05), FH A Saber(2004). Xu(2005)11 Azaza(2008)%5 AT & [t F T4 7% e B % k£ .

pH {ERIVEREIM 8.18 2| 8.32 HIFIMEXT THFRAR AN D B A2 M. XL El-Sherif
H1 El-Feky(2009a) () T/E—%, EI-Sherif £ El-Feky(2009b)#Ki# 1 ffEAE K ANERLA) L i et pH EAE 7
82N, AGERILFW, HIKE N 5.7~6.7 mg/L, XHIESZ T El-Sherif Al EI-Feky AR TAE. iX6/k
HiE, MHREREEETE 65 & 6.7 mg/L i, JB%' AR b BoR B A i AR K v REAVEDRLR)
%, Bahnasawy 25 A (2003) ) LAEHAESE 7 HETHISE R, pH {EVERIA 6.1 3] 7.63 mg/L, HEAIRETE
FEIM 6.1 #] 8.4 mg/L, &H TP P AempyimfE KRR KR, — 8okt BrT /KR, Brf K%
FEMIK S B3 2 5 (p>0.05), th4h, BB B Hemah e FI RS &R Fik, BF KRR
Z5, gliEA KRR R (AR .

22 KR

FEAS[F 7K IR AL P (24, 26, 28 30, 32 and 34°C)taF: 1 Ja &' B 4E i AR K 1 REANTRDRLR) FH 2202 15 25 (1)
(p<0.05). AHIRLTFHAEEAE 32°C/KIET, BEE 30°C/KIE FEF. B0 EK)KESEH S Z
AE ) f AR E 9 IR > 48.7%H1 24.63%, X A& TR A AR AR it ik FE ) B (Larsson and
Berglund, 2005).

AN, FE 32°C AN 30°C/KIR T T TR 1 fOUL 8 3] 1) fi v IR~ S AR B A AR K 2, SR EKIR R
IR B BENAR EARRY, RIEEATFRARE, FRMEREEINAEKERL, P
g K RRIEETIE N, 7E 32°C/KIR NA R AME, £ 34°C/KIER FRK. 1XLegsR Y Saber 55\
(2004), El-sherif £ El-Feky (2009a,b) LA % Pandit 1 Nakaura (2010)f) 537 & —3, A3k e 7 AEK$
TR FEJE B B AR i A KM R Bl IR 3 3 0, &0iE 30°C AN 32°C, FEHIEEIH R MIRHERK. HAl
()45 F3IF S T Devline F1 Nagahama(2002) LA}z Azaza 25 A (2008) - Ik i, AATTFE HY,  BUARFIEL & i)
KIEBEAL T e B D e g A K PERE . W1 Azaza 56 A\ (2008)frik, 7E 26°C 1 30°C/KIREFE S farE 22°C
N 34°C/KIRFA TR ER . ARG RWAFA Pandit A1 Nakaura (2010) ) TAF, AT,

5 27°CHI 32°CHIKIRALL, JeB B HEfm % i) E KM RETE 35°C A1 37 CHIZKIR R & FF%.

fE 32°CAHI 30°CHIZA TR M i sk 10 T JE 2 % 3 fh 4l i i s AR T R R (DURDRHEE AL 2%,
AR AEARHE R AN (AR LER T 5E) . fE 24 CAKIRZEME PRIV, SEBL 1 e B HE o)y i f) die AR Tl A
. XUt RRIR SR B KR TR B AR 32°C, BEE /KR BRI MG, X LE45 RAESE T Pandit Al
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Nakaura (2010)() 51 TAE, AbATTHGE T & m Rk 2 4E 32°C s3], fE 35°CHI 37°CKIRM T I%.
El-Sherif F1 El-Feky (2009a,b)thfiti& T HUIMLE R . XEfEF e, BEE/KIEM 20C T3] 30°C, Akl
AL

SRR, 15 34 C/KEBFAM NHFFAIE LT, 78 H AR 1 27 1 oAt 1 25 ) 241
LA 08 ) RS K L 4T 4, (Brritz et al., 1997; Lei and Li, 2000). AL, SHEARKIKIEMEL, BEEKiES
SRR XEWEBENAGR T, AKEMBEINE R FREEM . — 80 Usmani Al Jafri
(2002)FTik, TERMEIIEEQ8C)T, &AM MIFHRCERIEFR, EHiEKIEERETC) R 38°C/KEHE -
X RE EATI R AR RCRAE S /K i AT DASE B 2R (R i A K

3G ERHIN

HATH A RGN R Y], AR AR 26 1F T TR KA 1 JE 27 2 ARt gl 2 (0 2 A P e A ) A
& (p<0.05) &3 AH, HifE 32°C/KiR M RN B EA e m A K ERE A RIAI 3, HGeE 30C.
£ 24°CRIR N WS B i 22 AR R PR REAV A RLR T o AR IR, SREEKIRRS T 2 D AR 4 1) 5
A RKMERERAE 28°CE 32°C A,

R FOLUEN] TR R T 26 FESCRG X e P DRI R T RElE . Bikaiie e, e
%%t gy g [0 A A BE AN AR AR IR REAT AR R, DRI, DR I R SR a2 (KR 2
FrE s 7R XA R . AR, FRAIS o — 0 A, Gl 78 5 & A /KGR RSB IR PE AR, BBl K
K ORI AEN JE % B AR i 2R

4 MRS Tk
4.1 ERWENER E T

A FRAC Y RN %, REEMR GG TOFE K1 B SR AT SR 2 22 B (40 5 kAT, A3 P BB KR
F(80cm > 30cm > 35cm). KRR ) KB L 1E E AR R 4R SR R . ERR IR 100%(1)7K
PR R AR MUK . TEKIERE %5, E Chamo W B EMERIE S ED P Aetashfa. KRG, K
JFEBE SRR A, BB ARG G KT HAE IS S A b B A IR L T BT R SR I R AR TR
WM, KPIIREN 4199, KN 6.37cm [ 7E 24, 26, 28, 30, 32, 34°CHIEE N ETE 50L (1)
P /KEAEH 90 Ko

4.2 WRFE RN

SEUG 0 AR AR P SIS N B AT R R S . KB EE 27%ME A . FRMER =R, BRIK
A 10%(Abdel-Tawwab, 2004). TR E, DA E— R ERERIIE AR & . Bk, A%
PR E (MBW) A R BU(N), DL R IR R (FRI), DL A S SRR SREE G (e Fn 43 H DR
ficzs&: DFR=(MBW>N>FR)/d (Nandlal and Pickering, 2004).

4.3 HHENE

FESZIGHANE], A4 /K R S28e AR “Multi 340/SET R R E A MREIRER pH. N TN B Pk
£ A KPR BE VAR R 20, B i B 0 7 R 1 st ) (] Bl = e AT B s A RS . AL AE T R A
A SIS R,
4.4 YB3

FF s A R R EEE, KRS R &R E (FWBW), “FIREIEINMBWG), 4K
HAELL(SGR, %K), fREAKZE(MGR, gkg0.8/X), 41 Hardy(2002)F1 Ridha(2006) ffrids v+ H vl % 4r 2
(FCR), R FAZE L(PER)MIAEIE R (SR). X IH5LLI T

MBWG = FMBW—IMBW:

SGR in %/day = [(INFMBW)—InIMBW)/dt] =<L00; MGR, gkg""/day = (MBWG)/ [{(IMBW/1000)"® +
(FMBW/1 000)* %3 /2)/dt;

FCR =FI (9)/ Wg (9);

PER = BWG (g)/ CPF (g); and

SR = [(NSF—NDF)/NSF] <100
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Hor, dt 2R A%, FI 2UEHEANE, CPF 2t E AR, NSF & Ar%E, NDF £l
B,

A5 Gt B g
18 F 5 253 M (ANOVA) T P A KA RS 8L, ARG R AIAEIE R . T-test A1+ FH-IHAGL F TR
TENMHIEIIMEZER . £ pEgr B2 Fra 54 SPSS 14 A i 4i -4k i 34T .

ot

AT E XS AT T AR N RS IR @WT&Mﬁﬁﬁﬁﬁuﬁﬁ%ﬁﬁéﬁoﬁMTuﬁ
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