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Effect of tempreature on oxygen consumption rate and ammonia excretion rate of Hemibar-
bus maculatus Bleeker

XU Gangchun, GU Ruobo & WEN Haibo
(Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculiure Biology, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences,Wuxi 214081, P. R. China)

Abstract; The aim of this study was to detect the effect of different water temperature (10°C ,15°C ,20°C ,25°C ) on
oxygen consumption rate( OCR) and ammonia excretion rate( AER) of Hemibarbus maculatus Bleeker and expoun-
ded the influence on water quality by oxygen consumption and ammonia excretion of Hemibarbus maculatus Bleeker.
The results demonstrated that the effect of body weight and water temperature on OCR and AER was significant, but
no significant effect was shown on their combination; The relationship between OCR (R, ) ,AER (R, ) and body
weight( W) could be expressed as R, = aW” and R, =cW". The significant increasing of OCR and AER followed by
the rise of water temperature within the range from 10°C to 25°C , decreasing with the increase of body weight; The
linear regression relationships of OCR(R,,) with temperature and body weight could be described as R, =0.0087 +
0.022W -0.003 ,and AER(R), ) could be illustrated by Ry, =16.7T +0.741W - 0. 44 , the multiple relation coef-
freient r were 0. 967 and 0. 937 respectively ; the ratio of R,and R, was 10.31 —28.08, which indicated that protein
and fat were the main energy objects of Hemibarbus maculatus Bleeker.

Keywords ; Hemibarbus maculatus Bleeker ; temperature ; body weight; OCR ; AER

AE£45 ( Hemibarbus maculatus Bleeker) s J& T-HR} S A g G FR 2B 0 3B BR, 72 /06 T3
] 45 Hb P T T . AR TR AN, MR S R R R R AR A R Ak, B A T AE
BN B, A0 BB TLHT I —H N T 3R ATl

I L2 £ A RIS S A BB, S il T #8287 A AR BT A 04 A T bR . X6 £ 28 I R

o LR TR TR A A S R VR 2005 — 06 21 gk 12005 —00 — 18 USRS 1RAIE , 11979 4k 5
522 51, E-mail ; xuge@ ffre. en.

v JAIAMER  HUE IR , E-mail ; gurb@ ffre. cn.



432 J. Lake Sci. (#1843 ) ,2006,18(4)

(RIS 1 AR AL 5 IR SR AR AR P 25 1) B B0 A, DT — B [ P9 A 0 28 2 B R e~ W 10
AN KR PR A K A R B R i S S Ol SRR R I B DRI, B K
R AR RIHRE R, 30 i) o & B AR AR SR 28 A R SRR R AR R B , A2 B2
G T VFZ IR TAES ™ (R DA X B e S R N HE R R BT S SR8 Sy e, TR T X AR ) RS 1) 4 Gt 7
AR E A5 AF T AR SRR AN HRECR BT T RS, DA 4 1 AR A AR 28 R G b R, DAy At ) £ 1
RE R AT TR AR A, W — 2P W N T IRFEH AT A S PR 15 .

1 R 57 %

1.1 L3 sh#y

S A0 AR K AT S O BT G0 3 1 BT %) 46 T, T8 ECAE EE T A9 46 i A S 08 2 KRR A Hh AT Y
I8, TR IR 2d DL L (it gb FHURCIRES. 5280 FIAKCH B 3d LU RS A Sk7K, pH {E24 8.0 0. 2.
1.2 LA Zx

SRR R R K 0 R R T A O 2 S L o, A % R K LB 30 em x 20
em X 15 cm [ 35 55 25 48 0ACHE T .

SHET 10°C (15°C 20°C \25°C UM R EERS EE , B R B B I a1 R TR 7E £ 0. 5°C. = FOR [R) JLA% Y
AP 3 ARSI —25 EIX IR G = P CE R BN A 3 B BALS L C
M7 R SIS AR I AR R PR R e CR R mm) |, Mettler PC8000 %4 A8 F Bk (45 4
) PRI AR (3 1) HIRHERE " e i 4, T 23 Ik e e
L3 itEAHZE

TEEIFEE IR AN R, =1 (Cy - C) = (Cy =Cy) t - VW ()
A R, WFESA R (mg/g - h) 5 Co il A A9 7K S a (mg/L) 5 €, O 5230 20 U e A 2= A 7K % 4t
(mg/L) ; C, 7 R RRZE U AR 2 Ak i 4 (mg/L) 5 VR A 2 /K G S (L/h) s W2 52 £
MR (g).

PEEHFE AR R AN Ry = { (N =N,) = (Ny =N, | - /W (2)
A Ry IR R (pg/g + h) s N IR ZE 1K I & A& (/L) 5 Ny O SES 2 1 AU 0k i
R (pg/L) 5N, 2SO0 IRZE 3 e AR 2 A K I R i (/L) 5 VW 8 U RIFR SR

1.4 #iE4E
SIS ZE A LIS + FRifEZE (Means + SE) 2k 38IR , I SPSSIL. 0 SRi A4 #L & [MIE RS, 1 F R 5
E Sy T o

2 1 SCRTAE Y
Tab. 1 Biology data of Hemibarbus maculatus Bleeker
Sl K (em) 2K (em) K (g)
A 15.34 £1.01 18.44 £1.19 48.20 £3.59
B 13.00 +0.46 15.18 £0.28 21.90 +2.14
C 8.54 +0.27 10.54 +0.29 6.25+0.73
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Fig. 1 Effects of temperature on oxygen consumption rates(a) and ammonia exeretion retes(b)

of Hemibarbus maculates Bleeke Fish size in groups A,Band C are in Tab. 1
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Tab. 2 The parameter of the regression equation between oxygen consumption rates (R,,)

and body weight( W)of  Hemibarbus maculatus Bleeker

2 (C) a b R P
10 0.4359 -0.3490 0. 855 0.008
15 0.4293 -0.1828 0.856 0.008
20 0.4857 -0.1342 0.745 0.027
25 0.9628 -0.2251 0.912 0.003
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Tab. 3 The results of ANOVA of oxygen consumption rates of Hemibarbus maculatus Bleeker

under different temperature

guto 37l Eh:cpE S5 ¥y F Fo. 05 Fo.on
VNG 2 0.073 0.036 19.918 3.40 5.61
L 3 0.381 0.127 69.547 3.01 4.72
TR x JEL 6 0.014 0.002 1.263 2.51 3.67
R 12 0.022 0.002
A 24 0. 490
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Tab. 4 The parameter of the regression equation between ammonia rates (Ry) and body weight( W) of

Hemibarbus maculatus Bleeker

TR (C) ed d R p
10 54.7763 -0.5311 0.957 0.001
15 91.2765 -0.6217 0.942 0.001
20 92.5695 -0.5670 0.977 0.000
25 79.3638 -0.4299 0.842 0.010
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Tab.5 The results of ANOVA of ammonia excretion rates of Hemibarbus maculatus

Bleeker under different temperature

AR SRR RS For ¥y F Fo s Foo
LGS 2 1582.577 791.289 71.285 3.40 5.61
TR BE 3 415.737 138.579 12.484 3.01 4.72

TR« JE 6 55.196 9.199 0.829 2.51 3.67
R 12 133.205 11.100
oy 24 10372.989
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Tab. 6 The results of ANOVA to duality regress equation about oxygen consumption rates between temperature and

body weight of Hemibarbus maculaius Bleeker

T ERIR B 5 F ¥r F Foos Foo
EEE| 2 0.219 0.109 64.979 4.26 8.02
T4 9 0.015 0.002
J=yill 110.234
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Tab. 7 The results of ANOVA to duality regress equation about ammonia excretion rates between temperature and

body weight of Hemibarbus maculaius Bleeker

Ji 23R IR Eli:)S SEJ5 N ¥y F Foos Fyo
mYE| 2 902. 067 451.034 32.592 4.26 8.02
Tl 9 124.55 13.839
S 11 1026.617
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Tab. 8 Oxygen consumption rates(R,) and ammonia excretion rates( Ry )

and their ratio (atomicity ratio) of Hemibarbus maculatus Bleeker

A B C
wEE(C) R, Ry 0:N R, Ry 0:N R, Ry 0:N
10 0.105 16.79 15.48 0.1679 11.28 14.88 0.2206 20.32 10.86
15 0.2066 8.15 25.35 0.2546 13.76 18.50 0.3028 29.36 10.31
20 0.2825 10.06 28.08 0.3342 16.78 19.92 0.3749 32.31 11.60

25 0.3903 14.70 26.55 0.5063 22.56 22.44 0.6258 35.55 17.60
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