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Y BERAEELEHE » EETREL 1.00 g WYEDRIEEL -
HMETX - NEHFEIRESHER - ATk
Aoy~ HEDE - IBEUMIRSEE 73515 8.93 »
51.05 + 8.03 } 11.45% » FHIERE ZENE K
FEPEREE 30 B NIEHBRIEE - WEE
TERR -

HEEEABILIGER (Percent weight gain) ~ H
R (Specific growth rate) ~ H#EHE (Daily
ration) ~ AR (Feed efficiency) ~ JEfFEE (Survival
rate) FAEEE (Condition factor) &R -

S E R (%) = (BRI~ (AEYE) X 100

HERH (%)= [In(fRRE) — In(fEg4E)] + G
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BEHEEMER%) =(AEEEEDER - (EEE
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EHERE) =(REERIFEE) - ((FEENE)
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ZRRET

ABMIE DB EESHT (One-way ANOVA) R ER
BRI ARHIEE R » Hi4LL SAS S aiEnk

B » 25 FLER KM IR = 0.05 § T A0 H B H 4
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= R

— R

R 12 ERET B ARG RN Table 1 fR - B
FHRSEEEH R, 28 'CHIAY 38.49g » BEEEN 23 C
#(19.86 g) K 18 CHH (7.31 g) > s3AIFI S —HHAY
M R FLAT » T 28 CHMIEER (570.25%) RIFGE
23 C#H (255.03%) K& 18 ‘CH#H (80.65%) HIR{E M
T - TEERIECE T 28 Kk 23 CH IR 67.03
K 62.98% » AR AR - (HESH 18 TR
45.26% - AR ALL 28 CHEMY 14.27 B e 0 8 23
THL (13.37) EgaE =2 > HEZSHN 18 THIY
12.58 o ZfATEfFR (L = (B 5 FAR R I SR B e 2 -

e £ B 3 B 3 BN R B R T S R o T AR SR A
Table 2 Fii71s » 28 CHAYREREL (0.3166) ZHI 18
CTHL (0.0461) HEEREZ% - BRI H KRR
#L, (Fig. 1) RHBEEEEEML (Fig. 2) 190128 CH
B 23 CHRZ - 18 CHRIK I BAEaEs AR
Wi —@EH - SIS REH R RER B -

RERBERE  NESEMAANBERSEER
(Fig. 3) WFEEHR » 18 ~ 23 K 28 CHHRVES = RIEEE
S3AAREE 90.00%% » RIS 2.6 — 17.5 g (#3914
96.39%) ~ 5.1 — 40.0 g (#3{& 90.70%) K 10.1 —
60.0 g (#3915 93.01%) : 2R BEHHEIE 5 MEB
90.00%3% > BII43 5318 5.1 — 11.0 cm (#5915 92.84%) -
6.1 — 13.0 cm ({4 93.24%) & 8.1 — 15.0 cm ({5
15 91.45%) -



KB #H8RE8 Bidyanus bidyanus HERRBRC

27

Table 1.

Growth of juvenile silver perch fed ad libitum at different rearing temperatures for 12 weeks .

Rearing temperature

18T 23T 28T
Initial weight (g) 4.51+1.86 4.94% 1.65 4.56% 1.49
Final weight (g) 8.14+4.12 17.53+ 10.81 30.55% 14.56
Weight gain (g) 3.63+1.36° 12.59% 1.63P 25.99¢ 2.31°
Percent weight gain (%) 80.65+8.74° 255.03+% 3.74b 570.25% 15.12°
Average feed intake (g/fish) 7.31£1.13°¢ 19.86% 0.46° 38.49% 2.56°
Feed efficiency (%) 45.26+9.07P 62.98+ 0.39° 67.03+ 1.73°
Survival rate (%) 93.33+4.71 98.33+ 2.36 95.83+ 5.89
Condition factor 12,58+ 1.64° 13.37¢ 1.152P 14.27+ 1.16°

"Means#SD with different superscripts

Table 2.

in the same row are significantly different (p<0.05).

Relationship between body weight W (g) and

T (days) of juvenile silver perch reared at various
temperatures during the experimental period of 12

weeks.

Temperature (C)

Regression equation

18 W=0.0461 T + 4.2421 0.9732
23 W=0.1610 T + 4.2027 0.9741
28 W=0.3166 T+ 2.3798 0.9723

T A B B RS BRI

EE 12 B AHEE AR R EE R
Table 3 Ffi7R » 28 ‘CHHAY7KSY (74.12%) BHEAKN 23
CHH (75.43%) K 18 “CHH (75.41%) ; RIS KK
Sy E BRIE K> 2 A FERE - B 28 CHMIBEEIK
IHMES AL 4.42% Bi 1.99% » B ER 23 CHRY
3.56% Ei 1.72% 8%, 18 ‘CHIA 3.45% B 1.64% - 57
b EEEBEESEE QRN AR -

&AM ANERNESERE PER) - H0H
FHEE PPR) KIEBEMR (PLR) B9S-SR R
28 ‘CH#1#y PER - PPR K PLR 438 1.32 (g/g)
28.28% K 41.99% FEE » HRE 23 CHEAY 1.24
(g/g) ~ 26.47% K 30.48% LA 18 ‘CAHAY 0.97 (g/g) -
21.63% K 21.57% feff& > M H 28 ‘CHAE=M
AMEIREE KNS 18 'CAH ¢ {H PPR {E7E = HHHI#TERE
[F (Fig. 4) -
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Fig. 1.  Specific growth rate of juvenile silver perch reared at different temperatures for 12 weeks.
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Fig. 2.  Daily ration of juvenile silver perch fed ad libitum at different temperatures.
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Table 3.

for 12 weeks1 .

Muscle composition (%) of silver perch reared at various temperatures

Rearing temperature

Composition Initial 18T 23C 28T
Moisture 74.90+ 0.24 75.41% 0.66% 7543+ 0.397  74.12+0.21 b
Crude protein 18.71+ 0.09 19.38+ 0.16 19.21+ 0.34 19.35+0.12

.Lipid 3.66+ 0.33 3.45¢ 0.22b 3.56+ 0.40b 4.42£0.18°
Ash 2.19+ 0.63 1.64+ 0.11b 1.72+ 0.12b 1.99+0.05°

"MeansSD with different superscripts in the same row are significantly

different (p<0.05).

= PEEaE

REZKREHEHTTER 1 /SR R EAIPEER
TR 28 CHIRR » 23 CHRZ - 18°C
AR (Fig. 5) » BUR/KIRZERENHEEERE -
BAARIPERRAE 4 /NERIER S=lg - HLL 28 CHE
1] 4.78 mg-N/100g fish wt./h 55 » 23 CHRZ 5
28 CHHAY 2/3 -1 18 CAHRIFIRTE 28 ‘CHM 2/5
K - 3480 28 CHEAESE 12 /NFES—E& » 1
23 CHik 18 CHEMESE 16 /N HES—SiEd
I o BRI A ERE AR S R R R
705 24 /N » 28 ~ 23 B 18 CHERIBEEES 5
HFET 2.22 + 1.82 F 1.09 mg-N/100g fish wt./h
IR - 28 “CHEE 18 CHAMRNfE -

SREE T RAYT ZEE S 2 — 38 C - HEEEER
7K IR FEE 1% > Rowland RIHERIFELE 23 — 28

T - REHARBIORESREST (Table 1 &
Table 2) » $REAZE &R B/ BB EZ HE KR

WA - HEEEIR RIGAEIE I > S H M AN
INEIIRS > W8 Cyprinus Carpiom'm < iraE"”
% Sparus sarba“e)}ji H AL #E  Paralichthys

olivaceus" —:~'f= B — BB /K i E R E R e
s VTR IS R R R B K T W

EERE - (HEERE /KR EER LR - BURAIE

BHE © EAAEBRFRES IR FIREE Rowland

—E0 [T 28 C B4 RS SRAEMY BB A R /K R ] PR
EFFE— SRR -

SREEH R B REAR BT =g (Table 1) » H
E7KiEE) 28 CHERE (Table 1 & Table 2) {3
W E - Wurtsbaugh and Davis“S)?EHj » TEE KR
T AEEEREEER (Maintenance energy) [A
MEEEAH SEREEEEENEFERNE
RERY - WRREEYE/ML AN S MEBERERE - KR
Ep LMER = aiER » BAEB AR T T
BY R A 188 10 18 N vE 1k 2 BE ik 88 A1 B9 IRE
RIS ERERIIEE o e = R
HEcaEARAREAEEFEEZER > ALI28T
B EREEWES -

SR E 25 P By H ple R SR b B ] B BH SR (L B
B3 (Fig. 1 k Fig. 2)» BN E IR/ MEI LAEI B 7K
BEERS B —EH % 2EBECH
HEXREABERSGEFRHE TR ES
Elliott @83 * » TALUATEIBERIGER - FEE 18
fig Salmo trutta WIRIR - ZKIE¥ IR HORUEZ B
e - SETTRE R A A M ¥R — A
[ (Compensatory response) e DTEU@ HIR R
FERKIBEAEE MY (Adaptation) ™ REAEHETE
B KR R K W RERG R ME R A = K R Y H B e
FRHBEER  MEY T TR - EE5NEAR
KRB KR - 28 CHRYH RS HBERD
JRigrE (Fig. 1 X Fig. 2) -
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AR 18 CRURVETRIERBEEM 23 5, 28 °C
#1 (Table 1) HL7H R RAK/KIBIREER 8 1 Al F1 R &%
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Dicentrarchus labrax" AT - SR B S
BEAR > 18 ‘CHHAY PER - PPR K PLR K 23 5
28 'CHH (Fig. 4) » (Kt - RIBAR & BRI RE KA R
B FTHEE S AE (KRR SR B E AR i B i
HIRE JTBS R EL Kaushikm)jz Hidalgo et al. (24)[?14]%[{1
IR ESE PR HER] -

AERG R 2 T A e B R B RS ER BRI RS B 4B AR » AR
Earh o 18 ‘CROMIAEMaRE BRI 23 8¢ 28 CAH » (B
23 128 CHMBEEE S (Table 1) ETEAUWE
e = e E’Jﬁmm%ﬁﬁi@bﬂﬂﬁwﬁéﬁiﬁafwgﬁﬁﬂﬁuﬂ
st a0l s (B Banks et al. ® AIAEE £ AL I
EHMEE I — B ERSE R T 2N R &
TR RE B S e R/ NN R TR -

HEHABE R RN AEE (Fig. 3) #H
18 CHMBEREMeERE BEEEER SRR
PAFE AR » X ESAAIE 2.6 — 17.5g K 5.1 —

11.0em iz fH 5 23 CHARIBEE R 2RIV AR
JEEEL » SARATE 5.1 — 40.0g & 6.1 — 13.0cm Z[4 i
28 CHMBEREMSERE HEBE R 2 RYE
AR FESAME 101 — 60.0g F 8.1 — 15.0
cm ZfE o JRENE ARG REUR - RIS
FHBEAR SRR AR R - (E{AASRTRY 2 RAEA » 87F
#iffi Ctenopharyngodon idella Qﬁ)[ﬁ‘]ﬁﬁ[ﬁ@ﬁi%ﬁ%ﬁqj
IEEPE -
IR Ry MR 2 0 28 TCHETEET
B 12 EGRHIEEM RS & BB 23 818 CH
?bm {HZKSMABEE E BUK 7 A RIS, - JREIE
G BN 23 518 CHBIK - —ME » fE8s
BRCBERET EEEEEmEseen
FER A (28 °C) BRLANEE & & Rl H A wd fH
5 e BERIRGHE R 28 CHKE - i WREH A
¥ e E AR -
KB BRI ACH R - ST B R Y
HESE - [ATEE Pleuronectes platessa - ~ PR
Stizostedion vitreum vitreum " K B AT T EkER
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15 - RIS - S AR S A RaS

(28)
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The Effect of Temperature on Growth of Juvenile Silver Perch
Bidyanus bidyanus

Abstract

The main purpose of this study was to understand the effects of temperature on the growth and ammonia-N
excretion rate (mg ammonia/100 g body weight/h) of juvenile silver perch Bidyanus bidyanus reared at 18, 23,
and 28°C, respectively, for 12 weeks. The average feed intake/fish and percent weight gain were increased with
the elevated temperature, and there was significant difference among treatments. Furthermore, feed efficiency
and condition factor of the fish reared at 18°C were remarkedly inferior to those reared at 28°C. Muscle
moisture of the fish reared at 28°C was significantly lower than those of other treatments, however, lipid and
ash contents were observed to have the opposite tendency. On the other hand, protein efficiency, percent
protein retention and percent lipid retention increased with the elevation of temperature. It indicated that water
temperature affects fish on feed intake, and consequently, the metabolism of protein and lipid.

Ten fish (about 11.0 g) of each treatment were starved for 48 h and then fed to satiation for the study of
temperatural effect on ammonia-N excretion rate. The result of ammonia-N excretion rates of fish were higher
at the higher temperatures and decreased with lower temperatures. Moreover, ammonia-N excretion of all
treatments rose to a sharp peak during the first 4 h after feeding. The second peak of excretion for fish reared at
28 and 23°C(or 18°C) was found at 12 and 16 h after feeding, respectively.

Key words: Juvenile silver perch Bidyanus bidyanus, Temperature, Growth, Ammonia-N excretion
rate
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