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Influence of Environmental Factors on Oxygen Consumption and
Ammonia Excretion of Juvenile Trachinotus ovatus
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Abstract : The effects of temperature, salinity, pH and water velocities on oxygen consumption and ammonia
excretion of Trachinotus ovatus were determined by the closed flow experimental methods. The results showed
that the oxygen consumption and ammonia excretion of juvenile 7. ovaius would be increasing as water
temperature increasing, and the volumes reached to a peak value at 27°C. Water temperature had significant
effects on oxygen consumption and ammonia excretion ( P < 0.01). The oxygen consumption and ammonia
excretion of juvenile T. ovatus decreased as the salinity increasing, and salinity also had significant effects on
the oxygen consumption and ammonia excretion (P <0.01). As the pH increases, the oxygen consumption did
not change significantly (P >0.05). The value of pH had a significant effect on the ammonia excretion ( P <
0.05), the ammonia excretion was increased first, then decreased with pH increasing. Oxygen consumption
and ammonia excretion of juvenile T. ovatus increased gradually as water velocity increasing and reached to peak
values at 150 ml/min, then decreased gradually as water velocity over 150 ml/min. The effects of water velocities
on oxygen consumption and ammonia excretion in juvenile T. ovatus were significant (P <0.01).
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Eﬂﬂﬁ@ﬁﬁéj( Trachinotus ovatus ) FETHTE H
(Perciformes ) 5 Fl ( Carangidae ) #8 #% W Fl
(Trachinotinae ) 865 &8  {AFK 408 DN WG |
=AY DWRERES ) EhE K M FR
TEECE R 16 ~36°C , /K T FEZE 16°C IR
B 1 1R, KR AE 16 ~ 18°C B B, Y
IR T 14°C I, 2 BET 1 HERE 3 ~ 33,
O3 T E R AR R A, AR TR
AR AmEE R PR XV K

IR R T2 £ SRR AT BE AR Y S A AR
PETE B, B AL BERS e W e iy Az BIRAS L [H]
IF B T ISR B B R 3 S £
S W FHEE R B 5E, REAE T ik 0 2R A B R A
IR A BURIAE ARG, O 2R A B 8 2K By
BUR T BB R0 TR I A 52 R AR 7 I e A1
Z%, B, A GRS HEE Dy T EE A A
SFHPAT T —HRESES Y 2 O B 5
SR B B 4yt AR S R IR R A T
T ST EAS T HRGE 2 AR SO RS Y
S, BTEARDHEE R pH K i 25 PR A
53X B 8 65 &y i R HEHE )52 D BRE
SRS B2 T TSI R GE R A R

1 MRS IE

1.1 RWHR LR P R 654+
2010 4E 7 ~8 AHLH ) RA G- B4 9 A ik}
R RFP, N T EE R, eI Rk
Tehi , K/NIAT R H(5. 604 £0.967 ) g(n =
456 &) /MR TSR, SEER AR, Sels 4
TN 2 N KR 37 2 8 B 3 1R i K R
(29.0£0.5)°C A KALME 2 WA Gk}, LI
FAIK—IK, TH KB A 24l [ SRR K 4000
¥ bUE K IR 29°C 30 30 ,pH M 7.9,

1.2 EWAHZE RAEMARKRTLR Ik, 1
W5 ST 56 RN A 1R P 2 e A e A o
150 ml/min, PRAEFFRE , SRIERF I 3 N & A 8
JEPIRIR A, SEU AT IR S HE R PR
BN, K RERAE T, 2K 1 AREI
BN, I AEMFIE NG 2 ~3 h 5T
HURE 05 32 7K 1A KT I AR N R R

R, B T R A A S g £
8 &, [RIEHisE 3 AFAT4LR 1 ~28 AR IR, 52
55 20 5 5% BRZH 355K FH TR — /KR, BOF- 4 Ay
W e B8 %, KbhmEmas el
Winkler MU 05 , 7K Hh 20 B FH IR R 3
AfeikmE"
1.3 RIEHEIEIT  EESLE S AR,
B[k 219C 24°C 27°C 30°C #l 33°C , i 1 5 R 15
AP LI B T O e ; B SR I 5
ANBREE, B 13 18 .23 28 1 33, mh B /K
ViR JE K 5 E KA TR, (AR FE VK
TRV IR K AL, SR H H 7 ATAGO #4410t
TN E K ER B s pH 35 5 VBRI BN 7.5 8.0,
8.59.009. 5,%@ 1 mol/L i) NaOH 5 1 mol/L
i HC1 7578 K 9 pH, 3fH] PHB-3 2850 pH 11
AT 5 i SC A2 4 M6 EE 100 ml/min
150 ml/min 200 ml/min 250 ml/min,
1.4 LIOHHEAE  TEHEPEAHER 2N
LT, BRI HE , W TSk
TR KAy, HEER M 0. 01 g BYHE 5 R FRS i A
sEARER HTIIARI R L4

FEE R (0C) (mg/h) = (D, -D,) xV; #&
éfh%(OCR) [mg/(g-h)} =(D, =D,) xV/W;
HEE B (AE) (mg/h) = (N, = N,) x V; HE& %
(AEy) [mg/(g-h)] =(N, =N,;) x V/W; &M
(AQ) = AE/OC;RERHPR(R,) = Kx
OCy; 30, D, kK g AR (mg/L) , D,
KA R (mg/L), N, MK HDEA S &
(mg/L) ,N, K Az A i (mg/L) ,V AL
W (ml/min) , WM MR (o) , K HEFR
ZH0(13.56 J/mg,0,) .

SEHRAS R B P + dnifE2E B A
FR , IF R Excel F1 SPSS #1444 5 #4758
AT, R 7 22 5k 36 A TR PR35 DR - %o B O
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PR VLI 1, PR A R A T e FE AR SEE KR
W, R R 27°C B, FEH R I8 i K
1. 195 mg/(g-h) , 2705 22 53 #r , I B %) DR JE 8
St FEECR A I 3 (P <0.01) ., RES
FEERZE A X CRATH o i Y =
—0.140 2X*> +0.913 5X -0.389 6(R*> =0. 881 8)
o, 2, Y MREER X IR, SRR E
Xif BT R 65 4y # HE 2 3 00 52w DL IR 2 HE AR

Se bt IR (A T RN, IRk 27°C e HE
BRI 4.86 x 107> mg/(g-h) , ZJGbE%E
TR BRSNS N, 207 25537 , 1R RE X B B
540t HEZUR I 2 (P <0.01) TR 5HE
BEZBMHBXXRTH TR Y =
~0.007 1X> +0. 046 6X —0.030 6(R> =0.943 9)
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Fig. 1 The effect of temperature on oxygen consumption and oxygen consumption rate in Trachinotus ovatus
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Fig. 2 The effect of temperature on ammonia excretion and ammonia excretion rate in Trachinotus ovatus
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1 AR S R R R ARG O T Ay, FE Bl
FHERE T FEECR A HEZ R PRAL, &7
ZEOP T, ER B X ORI 65 85 4 0 FE A R AN HE 2R
(IS 34 5835 (P < 0. 01) 3 AS[R) £k B 2 ] 4%
TEERFE 13 518 42 (0] ,23 28 M133 412 [a], £k
JEXTFEECR M AN B3 (P >0.05) , 7E 3L )&

13 5 18 41z [6],28 1 33 £H 22 [a] , £h B X HER
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[ A AH SE X R AT —Je 5 #2 ¥ = - 0. 000 4 X
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Fig. 3 The effect of salinity on oxygen consumption and oxygen consumption rate
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Fig. 4 The effect of salinity on ammonia excretion and ammonia excretion rate in Trachinotus ovatus

2.3 pH X tEEHEaRIARMHEIEY
F00  pH XF OPIE 65 65 4)) 0 AR R FHE R 1Y
S ULIE SRR 6, B pH B TH i, FEAR Y
AN, 2807 2231, pH X B R BB 6% 4))
FEECRIYS A E (P >0.05) ; HFE 2R 5L Je
KIGH/ NS, TE pH R 8. 0 B HEZ RN e K
H3.00 x 10> mg/(g-h) , 25 24#F, pH XF 5
TR EEA) fHE 2 R 1520 2 (P <0.05) ., pH
5N RES4)) fo HE 2R Z M AR OCOC R AT H
WITHFE Y = —0.001 0X* +0.005 6X +0.022 1(R*
=0.926 5) Fw, 2, Y AHEEER X R pH,

2.4 FREMIMEEES S EREREMESITERY
BN AS[R) AT O BB 65 40 £ FE SE R A HER

R UL IR 7 .8, Bl U3 13 K, FR AR
FIHEZ AR e R 98/, 7333 150 ml/min

HTi_f';%jtﬁ 394 1. 299 me/ (g-h) F13.92 x
?mg/(g-h) . G2, THERT I R 65
@@ﬁﬂ%%ﬂﬁk%%éﬁ%nﬁi@ ik B E K (P
<0.01), H i # 2H 100 ml/min 5 250 ml/
min Z[A],150 ml/min 5 200 ml/min Z[A] , i3
XTHEZR S AN B3 (P >0.05) . i S5FE
AR TIHRE R Z B AR OGO R AT 43 3 H 3k 5
RN Y = —0.082 7X* +0.438 9X +0.709 2
(R*=0.882 1) (X, Y MFEECR, X M)
Y= -0.007 3X> +0.037 8X —0. 007 8(R* =
0.992 2) (=, Y WHEER X M) .
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Fig.5 The effect of pH on oxygen consumption and oxygen consumption rate in Trachinotus ovatus
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Fig. 7 The effect of water velocitie on oxygen consumption and oxygen consumption rate in Trachinotus ovatus
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Fig.8 The effect of water velocitie on ammonia excretion and ammonia excretion rate in Trachinotus ovatus

—e— i i Temperature —— £EFF Salinity ——pH —— Jfii# Water velocitie

0075
0.065 4
0.055 4
0.045 4

0.035

M Ammonia quotient

0.025

0.015 T T T T
1 2 3 4 s
BRI T Environmental factors

RERCACI R [J/(gh)]

20

B

o 181
=
’;, 16 4 I/Z\\
£ 144
]
£ 12
5 104
43} 3

6

1 2 3 4 5

IR ¥ Environmental factors

B9 AREIMZEFIIPHERELE TG (A) FIEEEREE(B) MM

Fig. 9 Influence of environmental factors on ammonia quotient (A) and energy metabolic rate (B) in

Trachinotus ovatus
PR AR AR ZIBE (1.2 3 4 .5) 4 RN RIIR BERR BE (21 24 27 30 33°C) , FhEERLAE (13 .18 23 28 33),
pH #6£(7.5.8.0.8.5.9.0.9.5) , T kA (100,150 200,250 ml/min) ,
The abscissa shown (1,2, 3, 4, 5) represent the temperature gradient (21, 24, 27, 30, 33°C) , the salinity gradient (13, 18, 23,
28, 33), the pH gradient (7.5, 8.0, 8.5, 9.0, 9.5) and the water velocity gradient (100, 150, 200, 250 ml/min) , respectively.
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AR AP 3G 2, 2 17 AR R0 A R L bl 2 4
R, S 22 W W AR P 583, #4823 R HE 2 A ik
N o :@ﬁxffﬂ:@ﬂ Paralichthys olivaceus ) (7] .
¥t ( Liza haematocheila )™ 468 ( Lateolabrax
Japonicus) AR T RINIREES HFESA S
AR R R BT, BRIE a8 E24)
1 R R RIHE R TE— KRG A5 )t
R, 2l 0 FE AR AR AR A /KR 1) TH
B, 24 XS L FE R R b
Z IR, AR SES BRIE SR 62 4 0 FE AR AR
ARt KR H BRI AT, 7K 26 ~ 30°C J2 5P
TE SRS K ) i IR

3.2 REMIIEESEHERIEMHFIERY
oM R ) AR R Y B R
Wz — & TF R £h B0 Z Rt 2 py ik
JEAE FIHG B A K A B A B3 15
g 20 =21t b YA RT ER TR A, — 2
HAWBIE G EHFTHAERY B ; 2 iR NS
SHHHAERRE R, RIS S RN TH AR BE & I
AR R L 5 4595 s N R TH AE BE 2 1Y
et FH T3 Y R w22 ARkEh
JERSRES I K I, SRR SRS L)) fo A R A R
i KA IRAEARER 4, B 2 30 R 1 5, FE
SARFIHFZR U N A R I AR A, A BN
TEARES ) th 5l T A R ER BT — 2D T
3.3 pH XGRS HERIEMERREY
BN IKARIY pH 28 Ak X £ 24 0 W 52 R it #48
SRS FEIE A pH JE N, MR FE R
B, 33X S 1 T A R 5 A K Ak & 4 AR
Y e 2 R T 4R 1 BT B AR K P T2 pH
ANIE A I A AR 2 O A AR DL, THFE
B2 B R LA A AT AR A, RIEE iR
TRAWCIRALIEEE = SIS S DU
(hybrid sturgeon) " (IBFZE KB, 76— E pH
FEL A, 2 sC B FE SR R B pHL B3 KM T, I
2 WIS T 120 56 45 i 1. Miichahy mijuy )
(OB SE R BR, 24 pH 6.5 ~9. 0 B, il fha &y £ (Y 6
AP, ARSLEG R pH X IIE 65 6%
4y 1 Y FE ECR I 2 R S AL AN B ) AT e A
BRI RS &)y 6 6 pH AT e 0 8 Ny M B

JE R T T — T

3.4 RmEXNIPEEEHERIEEMEIELY
BN KU AR PR ) — AR AR
PRI, RS IR 0 S A JRevE 28 B (o HL ™ A A
3% 2 7 28 K N BL I S AT € fa
( Trachurus trachutits ) " 7 15 8% ( Dicentrarchus
labrax )" F1 B K KR My 48 ( Oncorhynchus
kisutch) IRBIF T 4k R I, A 2R TR K S
TRFE SRR LI BAT T WK RN, HBEE R
BRAPE R ORI W, AR S B 45 2R
FW] 38 B AR S N, DR B8 624 £ 1Y) AR 46
FRHE A B K A s TS R, B KR
Xof £ R T I 36 AL T VK B Bl 2 4G LA (4 FE
AE , DT B2 e AR5 5 — BRIt 1 L 3 P Y
W, vk shisi b A ARl 2 AR

2 £ X M
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