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rate) ~ BAPRHEHAR (Feed conversion rate) ~ H{ER
(Survival rate) FziEW#EE (Condition factor) FKi~
& HE®ETEAE ¢

BYER (%) = (FAfahyE) + (FalgIE) x100

HEER (%) = [In (Fa#ERE)- In (FlEHIE)]

+ (FAEE R H0 x 100
BPRHEHEER (%) = (EETRI ER) + (kY
) x 100
TR (%) = GREBRERD + GUEEWIEHED ~
100
R (%) = (FafflE) + (FafiR)’ x 100

1~ it

B RE DI S0 (one-way ANOVA) Jz
SE KRN (Duncan, 1955) failZ5E - H
LA SAS EELHRAGFRE - A RREHE /KIEELE o =
0.05 ; 1 & 2> kB8’ ATk 7 DU &1k
(Normalization) (Snedcor, 1967) BRI THEETF 04T -

R

— ~ T PRI TR %

B O EhR o R 2 AR FE RN Fig.1 -
KM 25 C FHE 33 C IR EAEEIEY
8y > i EFE 34 C K SEEIRG AL - Mg
RENIIR S ER R (s8R - 7F 35.5 °C RIME RS
fhir > (SR EEERSR - DABGHE R B HI & i i )
FYUA7KIE s ZKIRAE 35.8 °C BtHHESECES M
F#38.0+0.2°C HIZHERSELT - ZKilkH 25 °C 1
AR 15.4 °C - BrgeH FEER SIS 13.9
C W KEFHEIEHEERKE - 133 C RFHiE
EEEF G /KIS - MR - 2 HISER S
BifE-13.0 C FtAASEC MR 12.1£02°C &
EEL -

= i B (R B EIR E

FHEXFER R - Kl 7 Rtk HIEEsR)
Table 1 » 35.5 °C #H4E 20% MUFETSK - 37.0 “C HH3E
KB 36.5 C #H1Y 40.0% BHEEF =R 73.4 % » i



g

I

AR GIECE - RERREZYE 57

the third died
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down in the bottom
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body inflexible,lie down in the bottom,
and weak breath
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Time (h)
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Fig. 1

37.5 C fHRERIEL - 15.0 C HEIRER » B
F14.5°C B 13.4% FET00f 13.0 °C #HZEL
SREH 13.5 °C 4 33.4% BHFEMNE 83.4%12.5°C
FHAEFIEL o REHRIMEER 534 Hoim s B AR
B FE Sk 36.2 °C J¢ 13.7 °C (Table 2) -
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AFABEHS 12 SEAVEAEHSER > 410 Table 3 Az »
FERAIIRSRERLE 30 C R 51392g M

14 16

Observed behavior from jade perch under the temperature stress

Table 1 Mortality rate of jade perch exposed to
different temperatures for 7 days

Temperature (C) Mortality rate (%)

35.0 0

35.5 20.0
36.0 33.3
36.5 40.0
37.0 73.4
37.5 100
12.5 100
13.0 83.4
13.5 33.4
14.0 26.7
14.5 13.4
15.0 0

Table 2 The LT, values with 95% confidence limits
of jade perch exposed to high and low temperatures

for 7 days
o LT,
Temperature (C) (95% confidence limits)
- 36.2
bp (36.0-36.4)
lower 13.7
(13.9-13.5)
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Feed intale ig350g)
o

Final weight (g)
Weight gain (g)

224.24+44.30°
140.49+18.26°¢

456.46+55.7°
373.78+6.12°

6 |
4 |
2 |
0
Pa 2 7 /\-’99-9\339\3\3 [ O Y
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Temperature{'C)
Fig. 2 The daily feed intake of jade perch at different temperature
Table 3 Growth of jade perch reared at different temperatures for 12 weeks
Rearing temperature
20C 25C 30C
Initial length (cm) 16.15+0.65 16.02+0.62 16.06+0.57
Final length (cm) 21.06+1.16° 26.52+1.06" 28.46+1.06"
Initial weight (g) 83.75+12.61 82.68+10.76 83.57+8.16

564.98+62.86°
481.41+9.32°

Percent weight gain 167.7+21.3¢
Daily growth rate 1.17+0.09¢
Feed conversion rate 1.24+0.13°
Condition factor 23.72+1.68"

Average feed intake (g/fish) 172.92+4.09¢

Survival rate (%) 95.85+1.20°

452.1+8.2" 576.1+10.5°
2.03+0.02" 2.28+0.02°
1.15+0.05% 1.07+0.05"
24.41+1.672 24.30+1.66%

428.13+10.37° 513.92+11.77¢

100.0° 100.0°

Means=SD with different superscripts in the same row are significantly different (p<0.05)

SEEHA 25 °C fHAY 428.13 g K2 20 °C AHAY 172.92
g SRR R I RS 1.20 £2 5% 2.97 £% < ifif 30 °C
FHARRR Ry 576.1% » HIKTERy 25 °C 4 (452.1%)
B2 20 CHE (167.7%) W9 1.27 f5 K 3.43 1% - fEfak}
PRI » 30 CHHFE Ry 1.07 (1.04 ~ 1.10) - {8
A 25°C #HAY 1.15 (1.12 ~ 1.18) J2 20 ‘C#HAY 1.24
(1.33 ~ 1.15) » JEFERAE 25 C K 30 CHE

100% » 1fij 20 °C #Hkw 95.85% - Z=HANEREEERILL 25
C #HAY 24.41 fzm 0 B 30 °C #H (24.30) fEHAEH
FE S [HEEZEN 20 C #HrY 23.72 -
AR H BCRSREMbAN Fig. 3 Fs - 39LL
30 °C fHEE (1.86 ~2.87%) 25 °C fHXKZ (1.72
~2.26%) » 20 CHHAAK (0.99 ~ 1.29%)  FEikERH]
A > &HHH RS - (HREE R R
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B R K S RS S (Figs. 6 & 7) T[&%
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(i 93.3%) - B EE SAEAHEEE 90% H& Ak
160.1 ~ 360.0 g (%915 91.7%)~360.1 ~ 600.0 g (K1
93.3%) K 440.1 ~ 680.0 g (§I15 93.3%)
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B R 7KEI R R g - 85 (2003) fEEFAEEIME
= ER - PRI — 8 A /KIRAE 14 ~
20 °C » A= RAHHER - EIEJJIER - TZF (2006) 7R
SR pH HE s s MRy s B e
B BT~ TR EEE@E’JW@@F&?J}
ARy 30 C ~ 35 C Je 40 C - AR =
REIE R R R B - Tt 25 C 7J<(Jm
o B/ INRE BT 1 C 0 miiR 34 C O REEIBHEE R
APEEHG  WHRCEEE I - i 35.5 °C mibd
IR R R 25 Al - KRR E BT 35.8°C
HIFAtG e E S0 - MAERRRERE - R 154 °C
BRIAErE 3B > 13.0 °C BI&5 e - BR
B A /K IR ERIAE 16 ~337C -

Hwang et al. (1998) fgH! fE&ZEtf (Terapon
jarbua) FoKf#i% (Liza macrolepis) A7k iE#E3E
37.0 °C AYRZERGT /K IR - fPEIRMEAE SR C
SRS R - BairEstEmiiRy 36.2
C - BB - /kifiEis 37 °C DLk i 4

Rt BREAAFMIERS: > BUsin FEA
HE RS -

Daily growth rate (%)

2 4 6 8 10 12
weeks

Fig. 3 Daily growth rate of jade perch reared at
different temperatures for 12 weeks.
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Fig. 4 Total length increment of jade perch
reared at different temperatures for 12 weeks.

700 -

weeks

Fig. 5 Body weight increment of jade perch reared at
different temperatures for 12 weeks.
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Fig. 6 Frequency distribution of the total length of jade perch reared at different temperatures for 12 weeks.

45
40 A
35 A1
30 4
25 1
20 A
15
10
5 4

pimininn

020cC
W25C
B30T

Frequency (%)

I—

7
é
Z
E?
E?

e

<160.0 1
160.1-200.0 1

280.1-320.0 <._—|

320.1-360.0

200.1-240.0
240.1-280.0

360.1-400.0

520.1-560.0 &
Ty

400.1-440.0
440.1-480.0
480.1-520.0
560.1-600.0
600.1-640.0 1
640.1-680.0 1
680.1-720.0 1

w
o)
N

~
3
o,

aa
=
~

©

Fig. 7 Frequency distribution of body weight of jade perch reared at different temperatures for 12 weeks.
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BN > 31.6 C KRS F1E]32.7C
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Thermal Effects on the Lethal Tolerance, Feeding and Growth of
Jade Perch (Scortum barcoo)

Tain-Sheng Lin", Shuenn-Der Yang and Fu-Guang Liu

Chupei Station, Freshwater Aquaculture Research Center, Fisheries Research Institute

ABSTRACT

The experiments were conducted to investigate the temperature limitation on tolerance and feed intake and
growth of juvenile jade perch, Scortum barcoo. Effects of temperature on the growth of fish were also elucidated.
The initial temperature was 25 ‘C and was increased or decreased at the rate of 1 ‘C per hour. The upper and
lower median lethal temperatures (LTso) were 36.2 C and 13.7 °C respectively. The results of feeding trial
indicated that the upper feeding temperature was from 37.0 to 38.0 “C, and the lower feeding temperature was
15.6 to 16.5 C. In the growth trial, 60 juvenile jade perch (about 83.39 g) were stocked in thermo-regulated
recirculating tanks at 20, 25 and 30°C for 12 weeks, each tank containing 2.5 tons of fresh water. The results
showed that both the growth rate and feed conversion ratio were better in fish reared at 30 ‘C than at 25 ‘Cand

20 C. The condition factor of fish at 25 °C group was significantly higher than that of 20 ‘C groups.

Key words: jade perch, Scortum barcoo, temperature, lethal, growth
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