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Effects of temperature on the respiration of GIFT strain of
Nile tilapia ( Oreochromis niloticus)
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Abstract: Experiments were conducted and the respiratory rate of the GIFT strain of Nile tilapia( Oreochromis
niloticus) , DO, pH, carbon dioxide and ammonia in water were analyzed to evaluate the effects of
temperature from 10 — 30 “C on the respiration of experimental fish. The results indicated that the oxygen
consumption rate ( Y, ) and the ammonia excretion rate ( R,,) of GIFT increased with water temperature ( t) ,

an

and the regression equations were Y =0.003 8 /> =0.002 3 ¢ +0.031 2( R> =0.954 9) and R, =0.0009 * —
0.002 7 £ +0.003 7( R* =0.947 5) respectively; The ammonia quotient( (,) was 0.016 —0.099( <0.33) ,
and the proportion of protein as energy supply was 5 % —30 % , which indicated that the energy consumption
of GIFT was mainly offered by fat and carbohydrate. The carbon dioxide excretion rate declined from 0.068 4

t0 0.011 4 mg/( g*h) with the temperature decreasing from 30 C to 15 C. pH in effluent was lower
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significantly than that in influent while the reduction increased with the rising of the temperature. The

respiratory quotient( Q,) of GIFT was 0.55 0. 10( < 1), which indicated that aerobic respiration was the

main respiration style of GIFT.

Key words: GIFT; temperature; respiration; DO; oxygen consumption rate; ammonia excretion rate

B ARt ( Oreochromis spp. ) & Ji 7= F oAy L F
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CLEMEM I E 6.0 mg/L Ll 1 B 23010, 4F
R B 4R MR TR, 1 S AT 25 & 24 ho
1.2 Jiik

TE % 10.15.20.25.30 °C 5 AN EEA
BRI AFAT 4. KK FTR A SL-020R ¥
WEAL, 4% 3 °C /h iR ( ) AR BE A & 41 2 HE ik
G AR EE T B M I T A AL B 5 I 0
(45 cm x25 em x 25 em) WHEAT. 5 MK L
1552, Y4k 2 e R SRR | A AR
BT EEN 1 h 5 RER, AR 2 h e
KA (DO) VE A (NH,-N) \pH. JiF 8 — &
fEAk( CO,) K B A [l P IR A % 52 24 h JE 455

0% 2 475 8 B A 45 i it (181 1) L DO Al
pH 3 550 ffi F YST ¥ %8 A% ( ProODO) F1 7R £ it
( pH3301) I 7, 24 20 o 2R FH 40 EG Ok 5 b (o 3k
(GB/T 7479 - 1987) , iiff 15 — S ALk R H ol iR <€

1:( SL 80 —1994) o WM 4 2% kg % 4 0 B 43 b
i 7K I IR B
3 M

4 KO

Tt T
1=iﬁﬁﬁﬁﬂ®/j’ IV
P Gt
G P

2 #Ak0

6 KA
M1 Sk E

Fig.1 The diagram of experimental facility
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HFE R R, (mg/g=h) =(N, - N,) x V(W x
)
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=1 CRARFEEET 24 h X% 8 p g
HEH KT DO & AR AR, 7E 10 ~ 30 °C L, iE K
F1 DO B Bl 2 5 ) B THT R R . 24 hoik
50 JE 40 vh 38 43 B ASCRY S MIRLEE AL K B DO A
JETE 95% ~100% Z []; bifi %5 i B 09 7t 5, K B
DO 4L EE 32 W AR IR R T1% = 17% 69% +
4% 56% +8% 26% +14% 24% +6% .
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Tab. 1

Changes of DO of the in-flow and the out-flow under different temperatures

i3 HE K R

K Al 4 mg /L)

(C) (mg/L) 18:30 20:30 22:30 0:30 2:30 4:30 6:30 8:30 10:30 12:30 14:30 16:30 18:30
10 10. 88 3.99 5.16 8.40 9.08 9.32 9.26 9.55 9.70 9.63 9.93 10.11 7.87 8.81
15 10.10 7.23 7.78 7.40 7.18 6.97 6.88 7.31 6.66 6.35 6.64 6.87 6.60 6.99
20 9.00 5.35 5.32 5.83 5.03 5.34 6.22 5.65 4.77 5.26 5.07 4.06 3.50 4.54
25 8.20 1.31  0.99 0.95 1.05 1.62 3.38 3.00 2.26 3.16 3.17 4.54 1.28 1.10
30 7.20 2.20 1.41 .31 2.01 2.19 2.42 2.24 1.82 2.06 1.63 1.71 1.38 1.01
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£2) K /min, (29 £1) R /min. (52 +2) K /min-
(72 £5) YK /min F1( 83 = 13) YK /min, B ffi & 15 &
B NN LR o SR g R N S
BN e il RE AN AN 4 5 e £ 2 B0 B R A8
SR () i EL A5 BT Y 5 T A A R Y 5
M o AR T R A ACH B ARG E R R A AL
FEIE R, SR A2 e 6, A 0 e PR K
ARG T v I A S S b A I TR T 3 5% B
FE i Y S TR TR 5 BIL AR A 4R s A R A A B
wAR . IR B iAW T % R
R T EL 52 o 3] I R 00 R 4 R E 1= 25 °C R 30
C WA ek B2 2 v e R 0 3 1) A A S AR A, T H
b 3 AN TR EE 2H TR

1201 aj01¢c =15 ~-20T =25 =30

80}
60 |
40

20 e e,

0
18:30 22:30 2:30 6:30 10:30 14:30 18:30
fisf ]

o
=)
(=]

RIS / (7 4)

K2 AENEE T & % AR o & 5 A2 1k
Fig.2 Changes of respiratory rate of GIFT

under different temperature

2.1.3 BEMEEFEEERERNIZMN

i f) AR L B A0 5 Kl T AR A R T B4 R
PR PN A= W 2 W) 7 38 32 0 A TR Bl 5 RE . AR
ARG T DL WX Se g bR e AL 10 ~30 °C L5

B AR R EUR KR R 0.037 2 0. 051 5.0. 030
4 +0.004 0.0.064 8 +0.011 6.0.084 4 +0.013 3
FO.1113£0.027 9 mg/( g+h) . WRE AR
B PER A7 FE R Y, =0.003 8 £ —0.002 3 ¢ +
0.031 2( R> =0.954 9) .

WE 3 Frs 50 1 18] 2k i FE AR A b
SEIPUFE AL (1) 16 h ZHT, b & T &,
FEECR MR Z I [T KR dHFIRE LT,
o AHT AR R, T S B AR R, X
Wi A4 | Paul Miklos %5 i F 53 45 16 — 3.
(2)30 CHAPEMMFAERE R (0.1113 =
0.027 9) mg/(g*h) , &ARA XK, Jo H f5 B 1
R o 3K 2 T LR 7K 1 A S N G )
95% ,AF & H K F1 i S0 1 FN R A 24% , T R
KF 2 mg/L,H(1.80 £0.43) mg/L; #H Lt F 1K
HE AN U OF < e 7 [ R R A i L N = 8 N
ICRE LT L AR T 2 1 3h B ok 3K BUE £ 1 R R
S, PR 0 SRR 05 M B R, A T & S R IR
524 h XIS S5, A PAT AL A 2 4R 3
R B AR AR T, 3k R PR OA TR U AR AR A
G 0 I AR R iR BE A B 1 A AR
RLRAN R R, R E B E R T
(3)10 CIHREH FH w P A aFEE F #0.037 2 =
0.051 5,k k., o & 16 h 5,10 CHER
AR T, AT Be 2 T e AR IR B
Zo IR T 2 0 A P N, DL R BT
IR IR 3 5 1) AN R 52 e, {HL ) B S 300RE A T FE Y
K, 55222 55 00T 20 M IR B 38 % RC G 2 £
TR S 2 R I 5 5 1 S M 4538 — B0 s IS 14 h
TR LT, & 24 h iR I 45 sk, A AT 4
WHA — A7, B 10 °C B M ad HAK IR 2
TR AFEERIOC T H S P AR MBI E A
8.4 ~11 CHILEILT o WAL AR b
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Fig.3 Changes of oxygen consumption rate of GIFT

under different temperatures

*2 BEMNHEEFEAEBRESENIM
Tab.2 Effects of temperature on dielprofile of oxygen
consumption rate of GIFT

il EES
WEE(C) 18:30 —4:30 6:30 - 16: 30
10 0.010 6 0.063 8
15 0.028 0 0.0328
20 0.057 9 0.0717
25 0.085 9 0.0829
30 0.110 0 0.1126

2.2 REX
(Q,) BYF
W02 32 B 2 ALK A FER 00 N g B AR 0 45

W s 2 AR R R A
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0.0027 t+0.003 7(R* =0.947 5) ., W 3 fif
7,15 ~30 °C I R 2058 BE IR RE 19 T i T K 10
C 5 15 CHH LA B s, X 0] fE 2 P ok B 4 IR
JE B BEAR , WP W 0 25 0 P I i B 2 /N A 55
e I 0, SO0 R & ) o At N R KRR
T AR B 2R BRI B 10 C s, O 1 AR
MAZ W, KA Y EAIHELL 2.
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b CO, H,0 B} ,NH, iy Q, fil 0.33. % 0, i
T 0.33, A HE kA T IR AL IK F0. 33, 10
AHEMRKYHSE. #E 3,7 15 ~30 C%K
FF B A R R T, Q, B O A LT
15 °C,10 C A4 Q, KN 0.065; I H 5 4~

REAM Q, i <0.33, HHTHELRE L Iy 5% ~
30% , vk W3 & B AR 0 3 2l R D AR K AL B
e, SUWHE" XTI EARMERILH
11.84% ~23.00% FIBLF] %" 56 T 5 )7 fili 4 £
BHLAE N 16% ~ 19% B 458 LI .

R3 BEXNTEFIEafISXMEBFHNEE
Tab.3 Effects of temperature on R,, and Q, of GIFT
HEE(C) 10 15 20 25 30
HEE AR, /(mg/g e« h) 0.002 4 0.000 5 0.003 1 0.007 9 0.0110
AW 0, 0.065 0.016 0.048 0.094 0.099

2.3 REEXEE P HE A A AR A HE TR
JKAK pH 5% 1)

TR AR R A K R 32 DL R SR R
KAFTE AR A — 565> 5 /K AE G ik 2 , 8 5
PR 1) RRITRR Ry i 5 — ik . R 4 Biom, Y
TREEAE 15 =30 C i, BE & I BE 0 T, 3 & % 3k
i A AL BRHE ORISR, L 0,011 4 mg/geh |-
F+%0.068 4 mg/g-h. X & T W& IREMN -
PARRIRLN RSN AW | N N A
B A ki £, HE R Wb 2 T e i 10
CH 5 15 CHIH b, B 3E fa i e S R HE = %

YR A AR CR s TR
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0. 00
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Fig.4 Changes of carbon dioxide excretion rate of GIFT

under different temperatures
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HopH 9225 . BEoK pH B I8 2 89 T g i oK,
T 7K pH Bk /K 28 AR, Bk oK pH i 22
(ELFifi % I B2 A L 7 i A 5 R, k2 oy IR EE T
fe s AR AR T AR AR HE R I T R

x4 AEBEH#HAKOFMEAD pH TR

Tab.4 Changes of pH of the in-flow and the out-flow

under different temperatures

. pH

WECC) Bk i
10 7.806 7.486 +0.113 0.320 +0.113
15 7.931 7.420 £0.094 0.510 £0.094
20 8.003 7.314 £0.076 0.689 +0.076
25 8.238 7.449 +£0.085 0.788 +0.085
30 8.242 7.418 £0.090 0.824 +0.090

3 IRULRI(Q,)

i1 S 20 5 L4 2 i T 0 149 O Ok A
GV ALt — /S ke 1 42 0 g
flo e Al e B FAl e Al o B 3 B i — R
e TR L 2 0 ) 7 £ 55 1 O O 3 5 6
SRR NE LT Q,) e WP U B L B P 1
AR ALK CO, A 5 I — I 1] 4 6 S L
ff(C0,/0,) o VP 0 —fE < 1, & A2
VPIRE Y O, TR HE Y — R ALk ik 7
1 1 26 e e T o AR A EAT 6RO I 2 I O
> 1 WU fh T G AT B AR I A
A B A A FLIBR T FL AR S8y £ B —
fleo PRI AR IORAR 42 = A S th LR
% FEOPW BT ARE 10 ~30 CIFng
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o i 2 B AT A AP
4 e
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SR X 220 G S 72 A B0 A I
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