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EREMK R KXHFWEEATHIFFK
FREREMHARE M’
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zi

wAK BeER KRE EEN

(R KITTF 38 b FRIREE LM FM KT 3E, PEARKSHFHAEAEELESRERERELFKERE,
B K ERER R R KB LR s, T A K4S 214081)

8 E VLK MEW A I (Exopalaemon modestus) N LY Fx F RN LR AR, L £ F 6
AR BB RT NI AR AR B E B Y (0. 1220.01) ~ (1.93£0.05) g, 555 i
FEREN12C~30C, AR TRRERKBEMHAETMFLENY N, EREXN . FWE
IFHE AR IE A 0.1497 ~0.9053 mg + g™ - h™' M H 0.3901 mg - g« b HA R B
77 0.0165 ~0.0866 mg + g™ + h™' ,291E %5 0.0379 mg - g™ - h™', HAE ARKHEH MK
B MR ERMHEAEEAREFNRH(P<0.01), ARESHARMHEARZ
BE AR HAEFBRFE R =0.3114W " (r=-0.436) 2 R, =0.0307W ">
(r=-0.653) s A B 5 46 5.5 ot .28 2 1 4 BT 03 6 5 40 BLAF & 9 807 2 R, =0, 0711607
(r=0.877) %0 R,=0.0113e* ™ (r=0.747) ; K T & A GHAERHAE =TT E AT
#ZoH R, =0.028T-0.147W-0.053 (r=0.948) 1 R, =0.0027-0.017W+0.013 (r =
0.922), HAFMHEEFE QKB H N 1.17 ~4.20 F1 1.15 ~2.29, H 4 5] % 2. 10 Fn
1.64, EXHREREN, AALABERKEN EATME KR, RENH7.42~13.62, HHE K
10.04, 7 W & #F A (R IE W B (12 °C ~ 18 °C) EZ DU & 4 B ek 4 R, 2 & I8 W B (21 C
~30 °C) %t flg By 6 F B A BT 88 A, o S5 HAE AN B AR RO R R
KR FWEL; KRE; Kif; HEAE; HA4F
FESES Q178.1 XEFRIRAE A XEZHS  1000-4890(2010)5-0957-06
Effects of water temperature and body mass on oxygen consumption and ammonia excre-
tion of artificially domesticated Exopalaemon modestus offspring in Taihu Lake. LIU Kai,
XU Dong-po, DUAN Jin-rong, ZHANG Min-ying, SHI Wei-gang ( Key Field Station of Observa-
tion and Research for Fishery Resources and Environment of the Lower Reaches of Yangtze River,
Ministry of Agriculiure; Key Laboratory of Ecological Environment and Resources of Inland Fisher-
ies, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081,
China). Chinese Journal of Ecology,2010,29(5) :957-962.
Abstract; Taking the artificially domesticated Exopalaemon modestus offspring from Taihu Lake
as test objects, this paper studied the effects of water temperature and their body mass on their
oxygen consumption and ammonia excretion. The water temperature ranged from 12 °C to 30 C,
and the body mass ranged from (0.12+0.01) g to (1.93+0.05) g. The oxygen consumption
rate of the offspring was from 0. 1497 t0 0. 9053 mg + g”' + h™', averaged 0.3901 mg - ¢”' « h™';
and the ammonia excretion rate was from 0. 0165 to 0. 0866 mg - ¢”' + h™', averaged 0. 0379 mg
- g+ h™'. Water temperature, body mass, and their interaction had significant effects on the
oxygen consumption and ammonia excretion. The relationships of oxygen consumption and ammo-
nia excretion rates with water temperature could be described as R, =0.0711e” " (r=0.877)
and R, =0.0113e*"(r=0.747), and the relationships of the two metabolic rates with body
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mass could be described as R, =0.3114W "> (r=-0.436) and R, =0.0307W "> (r =
-0.657) , respectively. The binary linear regression equations of water temperature and body
mass with the two metabolic rates could be expressed as R, =0.0287-0. 147W-0.053 (r=
0.948) and R, =0.0027-0.017W+0.013 (r=0.922). The Q,, value of oxygen consumption
rate ranged from 1. 17 to 4. 20, with an average of 2. 10, and the Q,, value of ammonia excretion
rate ranged from 1. 15 to 2. 29, with an average of 1. 64. Within the range of test water tempera-
ture, the ratio of consumed oxygen to excreted ammonia for each class of body mass increased
with increasing water temperature, being from 7. 42 to 13. 62 and averaged 10. 04. At the water
temperature from 12 °C to 18 “C, the offspring took protein as their major energy source ; while at
the water temperature from 21 °C to 30 °C, the offspring utilized more fat, and the medium-sized
individuals had the highest fat metabolic rate.

Key words: Exopalaemon modestus; body mass; water temperature; oxygen consumption rate;

ammonia excretion rate.

75 W F 2P ( Exopalaemon modestus ) > J& T &
H, KEIR FUFE , PR I AR, A7 Y
] b AT AR S P A AR 1) i D 3k e o) A e A
(B4 %k 2000 ; 255 1E 45,2003 ) . 75 0 AR [
FERIRAK ZEBFIRE, ZE R VTR YRS PR ok
AR R T 4 Ay S A 6 G, e R T R R
(R d b7 £ o AR S B B 19 509% LA (it 4955
1995) . KHH LAk, AW A 340 b IX 55 T 1 HF 09 T
T RFFEERE R 50 B R R AN T, N =22 3 42 )
KB B ], R R H R iR, R
TS AR R , FE AR TP R T R eV T
VB, FZW T A (BEESRSF,2001 ) MERR
KB (HIFESE 2001 ;20135 2005) JEASAE R (FR
A4, 2007) LU K B BE 2 FF M (5K fAE 45, 2008a,
2008b) %7 1], 1 Ay i T R A I R AIF 1) B 22 4R
b, A sh P AR EL AR B2 06, HRTAIAH
KW oE 22 WL F D128 (3 A 55, 2004 5 15 M 45,
2004 ; T2 55,2004 ) F1I2 2 (X 42 55 %5, 2005 5 X1 H
M4 2005 ; A% 45,2007 ) , R K BF 28 v A 3 XU
25(1994) X} H AR R ( Macrobrachium nipponense ) 1Y
FOFRIE AT T PRAIR0E . AR SCRURH 75 il AR
TYNFEFAR A S X 52, AF 5% 1R 5 2 R 3 X 75 T
P IINRE SR S HEZUR A0 B ), 48 HT R AR T R
e AR AR, U A SR 2 A ) 68 1 2 DA B
TS 2E AT AR IR 25 M4, [R] B 7T o 1E 7 TF
(475 T FTER N T2 F A 3 A Al

1 #MB5EFZE

1.1 25K
SZI R RIS T 2008 4F 5 H R E A
WIF5 T A, ZE N SR R e B e 5 4 1%

TNEHWAFIRME R g ie A, 52 K DL 4
H RS Ak ,pH A 7.5 ~7. 6, WITRTEE N 8. 98 ~
9.45 mg «+ L', SRAHABINS L WHIE WA=,
TR SIEBGHRHE TR HK 5 FH A B 11 (00 B M 4
FHRFRE B LIRS SE 0 A5 R 5 R KRR ) |, S e TH R
KIBFEHR AT IR IR 25<0.5 °C
1.2 STk

SR FH K % I 7 SR 75 T AR N T 5% AR
FEECRAHEZDR, il S A (1.93+0.054 ¢) \B
(1.45+0.045 g) .C(1.0420.036 g) .D(0. 70+0. 037
g) \E(0.3720.032 g) fI F(0. 12+0. 014 g) %5 6 /MA
R L B 12 °C 15 °C .18 °C .21 C .24 C,
27 CHI30 CAE 7 ANl BERR FE 38 2k 991 52 90 1 o 45
PR BT S B A B SRR AR (R 1) o /K IR IR0 R 2
K1 G- dT ISR R R A A A 7 d 2
d, B EHREBA KRS AH, LHER
(8:00—18:00) 7% (20 :00—6 ;00 ) 2 &) Be 4331 1
AT, S5 5 R AL i v RN 2 E A 5] 92 0 7K H i 4
A S (BRESR,1996) , FEECRAHEZCRITH
ARIT R=1(Cy=C,) 1V/W - 1, . R HAEAR
(mg- g - h™)HHFEAR(mg - g - h7');C, AL
W ARG AR A S i (mg - L) slUEA S &=
®1 FREMEREREANE

Tab.1 Gradients of body mass and corresponding amount
of experimental samples

TR B R () REAHCEE (ind)
A 1.930. 054 4
B 1.450. 045 6
C 1.04:£0. 036 8
D 0. 700. 037 10
E 0. 370. 032 12
F 0. 12+0. 014 15
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(mg « L") 5 C, 9006 45 05 50 50 241 15 A S 1% o
(mg - LY BERSE(mg - L) ; V HIERE 2
(L) ; W R SEE MR- R BT i (g) 3¢ o 55 36 B[]
(h)
1.3 HdEscit

KT SPSS 15. 0 Ge it 8 Ak 3647 [ VH 43 #7 , Oy 22
GIHT e 25 5 T 2 A 56

2 HRS5HH

2.1 IARTBTERT A TS I AR FIHEZ A5
K F5 TN IR FE R AR R pl A R T 1)
BRI/ (P<0.01) , PIFEAR SR BT (W) ZIH] 1Y
TR A TR R (= aW " P FER
FHFEN a b BIES 54 0. 3426 F10. 2414, 5 FF4
BREAR SRR N R, =0. 3114 W
(r=-0.4360); HEZ R T FEH o b ¥AE /35K
0. 0323 F10. 3007, & IF 4G HEZ A3 5 0 B & 9 AH ¢
JiEN R, =0.0307W " (r=-0.6526) (%2), %
AR J5T e e R R A 23 I 20 38 () 199 22 S IR IR B B
(12 °C ~ 18 C) XN, MK IR 221 C UG &
R, XEFAR L RAMWTE AR (E 1,
K2),
2.2 KX A 75 N R RE AR R HE S R 0 R
I F5 T 1 HRFE R AHE R AE 12 € ~30 C
TU R Y Y B A TR EE ) T B T (P<0.01) 2 $8 45
55 22 (] OE A OC 6 R AT B T8 B0 R B0 B
Ro.x = ce LI FEEURAA LT R o d HI{E 535
470.0728 F1 0. 0749, & I HUA 54 % 5 IR EE 19 AH
KN R, =0.0711e™ 7 (r=0.8771) ; Hi 2 K AH
KRR ¢ d ¥IES 514 0. 0118 Fi10. 0530, A5 IF-4U
GHEE R SIREMHCH R R, =0.0113e>"
(r=0.7465)(%£3),

®2 FWENKREESERECFFRENSH
Tab.2 Parameters of regression equation between met-
abolic rate and body mass of Exopalaemon modestus

IK iR FEAEUR [l 5 )y e HeG R ] 5 7 8
(€) a b R? a b R?
12 0.1618 0.2448 0.9061  0.0193 0.3058 0.9783
15 0.1939 0.2087 0.9695  0.0212 0.2980 0.9922
18 0.2386 0.1824 0.9467  0.0257 0.2740 0.9851
21 0.3142 0.2526 0.9001  0.0317 0.3178 0.9910
24 0.4375 0.2529 0.8812  0.0385 0.3026 0.9881
27 0.5049 0.2670 0.8880  0.0432 0.3020 0.9989
30 0.5470 0.2816 0.8979  0.0462 0.3045 0.9991

0.091
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Fig.1 Influence of body mass and water temperature on
oxygen consumption rate of Exopalaemon modestus

0.09

20.07F

g
(=2
S

HEE (mg-g'+h

12 15 18 21 2 27 30
X & (C)
B2 fREMAKRIKBEWETHEKERAZ M
Fig.2 Influence of body mass and water temperature on
ammonia nitrogen excretion rate of Exopalaemon modestus

S VR Y R I RE R R R R (A Y BT
30 C, M/KIEFHE 27 CJa, FIEFR AT A Fr s
G, HLCRh AR b Bifi 25 FIAR 0 3% R o8 g B, [R] A
FEACRAHE RN AL A A7 7 25 57, T AR
BB (12 °C ~18 C) 2218 BFt, Kl #id 18 C
IERTE 2y N TG B Ee = AR i B o X
1. & 2), FEERMAAR Q EF 25k 1.17 ~
4.20F11.15 ~2.29  ¥{H 535 H2. 10F11. 64 , H
#3 FWANRSEESKREESENSH

Tab.3 Parameters of regression equation between meta-
bolic rate and water temperature of Exopalaemon modestus

| FERRI R HER I
izl ¢ d R? ¢ d R*

A 0.0707 0.0605 0.9803 0.0088 0.0496 0.9859
B 0.0640 0.0703 0.9714 0.0088 0.0537 0.9773
C 0.0660 0.0744 0.9824 0.0102 0.0524 0.9783
D 0.0574 0.0882 0.9762 0.0111 0.0543 0.9631
E 0.0677 0.0846 0.9678 0.0123 0.0574 0.9756
F 0.1112 0.0714 0.9593 0.0198 0.0507 0.9647
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Tab.4 Influence intensity of water temperature on metabolic rate of Exopalaemon modestus
IKIE FEEER Q4 HEE 9,
() A B C D E F A B C D E F
12 ~15 1.55 1.51 2.34 2.61 1.67 1.17 1.31 1.20 1.59 1.32 1.57 1.15
15~18 1. 80 2.09 1.96 2.38 2.02 1.46 1.73 1.89 2.03 2.21 1.96 1.42
18 ~21 1.74 2.32 2.41 3.21 4.20 3.26 1. 69 2.10 1.87 2.16 2.29 2.01
21 ~24 2.80 3.31 2.86 3.18 2.98 2.99 1.99 1.96 1.86 1.92 1.94 1.68
24 ~27 1. 68 1.39 1. 64 1.71 1.72 1.75 1.63 1.53 1.34 1.29 1.41 1.57
27 ~30 1.21 1.33 1.34 1.33 1.30 1.47 1.22 1.26 1.30 1.22 1.27 1.28
HA R o R B AR SR R AHE R QW E I BT 007 o g
18 °C ~24 C (£ 4). &
2.3 PRREAUK IR A I 75 B 11 AE S A “ 10s
eIl T

7 53 HT 4 SR %, VR G ALK R 9 4 3008 g
X I 75 T R AR S S R HE 20 38 B I 5 ) % 0.03 i
(P<0.01) ,FEAE RGP F 1 ot Bl I # R
R, =0.0287-0. 147W-0. 053 (r=0.9480) , HE & %Y 001 ‘ ‘ ‘ ‘ ‘ ‘
ZInRME AR N R, =0.0027-0. 017W+0. 013 21 1871( iél( OC )24 2730

(r=0.9220), 3d W) J7 FE b oA a2 19 el A SR 4008
KTIRIE , WK 5 12 X 55 0 1 R AR S R L HE 2%
{14 S M b3 T 3
2.4 KFH AR MHE RN BRES

KFE R IR FE R R R R R E e
W2E5E(P<0.05) , A RAEER A & EAH FL A 7] 7
B3R H 6. 42% , HEZ NN 20.00% . 47K IRAE
12 °C ~15 “C 75 Fl I #8 S0 3 100 5 1 DN 7 (B B A 422
UL, B KR A BT 22 IR BB, ST & 21 C
A b B 22 S T 4 184 K5 HE 2R AE AR IR I A 7E B 1K
Z2 5 WA R Y T2 S T O (B AR Sy
2z (K3 B 4),

0.7

—a— B
+m

-1

FEEE (mg g’ +h)

0.5

0.3

0.1
12

15 18 24 27 30

21
X & (C)
B3 FWMENREXHNERER
Fig.3 Night-day difference of oxygen consumption rate of
Exopalaemon modestus

E4 FWAMHEENEREZR
Fig.4 Night-day difference of ammonia nitrogen excretion
rate of Exopalaemon modestus

2.5 PR AKX A 55 I R R R R

T S0 R E Y PR, K0 75 T 1 SR A% A
FERAWETERE N 7.42 ~13.62, ¥J{H H 10. 04, iR
JEE AR o 2 o HELAT i 2 5 R (P<0.05) , Bl
TR AR R BT ER, MEER 12
~ 18 CHT, S0 L Bl A5 AR ok 7 385 o g 386 K, >4 i
JE ETFE 21 °C ~30 °C A, SR Bl 25 1A 5 (10 1
TN e TG B ) R B, 455 05 24 B op S R
MR D(ES),

x5 ARBEZFHTEHRESWANTERALL
Tab.5 O/N ratio of each gradients of Exopalaemon mode-
stus in different temperature

PR AE

s 12C 15C 18°C 21 C 24°C 27°C 30<C
A

A 9.07 9.55 9. 66 9.75 10.79 10.88 10.86
B 8. 80 9.44 9.73 10.03 11.74 11.41 11.60
C 8.35 9.37 9.27 10.00 11.37 12.08 12.20
D 7.42 9.10 9.30 10.48 12.19 13.27 13.62
E 7.97 8. 11 8.18 9.82 11.17 11.84 11.94
F 7.59 7. 64 7.70 8.16 9.69 10.02 10.46
3 i i

3.1 PR XA T AR FE AR MIHEE AR B
PATERIBIETE SR , 1A 5 i F1 5 2l ) 8

= = = A
HL B
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PR L R 2 B AT B R AR ISR 45
(LB A AE R AL 2T 7 L 52 T R 3, R AR R
R T i 2 R S AR OGO R (PRI AR, 1999 5 B
BEAE 2002 ; JUAEAALE 2002 ; SKARLT 252002 5 147515
45,2005) . AW FE R AR T OISR BEARIC SR S
RIFRIIER T LARIRN R o = aW ", HiH R MLAE
SR ANHE S AR I AR A R B 1) b (S L4y
2R 0. 1824 ~0. 2816 F10. 2740 ~0. 3178 , ZJ{E 435
90,2414 F10. 3007 , %45 5 50 [ LU ( Procam-
barus clarkii) (J&/N% 55,2003 ) o E XU ( Penaeus
chinensis) (7K A0 45 1998 ) 1 H A<y #F ( 2 SRS,
1994) BT 25 AT , (55 Waterman (1960 ) 415
(IR SE2E b I R 0.67 ~1.0 A KIES, I
MR F SR A A 0 D RIR AR AR
W A 2P DA R AR S T PR R R
3.2 KX A F5 N U RE AR RN HE R R

Tk S5 ) 2 Sl A K T B B A PR
B, T T Y PRl A 1R i b L ) T T K,
AR A A AR B 3G K (Chen & Lai, 19935
DA, 1994 3 HR/NESE 2000 ), 1H G 588 i 15 TR
PN IR AW LA S L R e B TR VAL A
TR (B AR A, 2003 5 3 5 [ 4 2004 K EE
45,2007 o A F5 WE RN T 9 S% 3 1A RE S8R AN
HEE R 5 IR LR (P<0.01) AT LR IR Ky
R = ce” ,FE 12 °C ~30 °CHHFERRAHER ) bt
B TR SE T T, oA B3 A5, 2R B 55 1 AR 3E
HIR IR A SN >30 °C,

5 IR X6 A S R R e 5 i B )R R
¥ Q,, IMESF 3 2,10 A1 1. 64, 5 &Y 0,18
N2 ~3 IIRE AT ( Waterman, 1960) , AR SZ 56
FEARMHE RN Q, HbEE TR LI % s
R IR (E A B BT 21 °C ~24 CFI 18 °C ~21 C.,
ML T 12 °C ~24 C I, FEARBEE - TH)
B B R T HEECR, PR [R] 25 0 75 1l (AR EE
AR Q HEAR K THER, YT 24 CLUS,
FEACRM KSR, =% Q, AN ZER BB L%/,
BARTT AR TEARFRRE AT QA2 W
RINFEECR K FHEER, [ NS BEAR Q18
I 90 A P G B S R R A BRI, R 2 2R
FW, F5 N MR 4203 X 1 B AR i SRR K T
HE R EL/INIURS B AR A AR S R T HE ECR 2 R
F1R) S M A AR T 1A B Ay (2 3 3t 2Bl ) 4t
BA 45 (2005 ) XF 15 BEAR XIR ( Babylonia areolata)) WA

KARiA
3.3 KWAFE RN AU A AR L S AR
EARFEERKE T BRSNS MET,
IR B (I I A ER KAk W A B REW R Y
IR EA BERRE B AL (0 :N) ] DUAk T4
BEREY B AR H R SR T T A AR RE IR ) fh 2E A
J5i (Harris, 1959) . FH A0 HIFE A LR 7.42 ~
13. 62, ¥J{H 4 10. 04, #R¥E Conover 1 Corner(1968)
DL Mayzaud (1976 ) X3 FHAS [R] {4 GE 47 S5z e 420 &L LE
A ZE IR 75 00 IR 5 Al SEsh YA A, 22t
REW IR 25 (RIS [ RIS 0 R AR i 2
MR R R AR AR, B R L IR B A
I R T N 25 AR T A R SRR L B R R T
7% 0 O o oA I ) 394 DR U /), 2 B O R
L PR 75 T 11 AR 86 1o ) AR R A i 2 e 7
T R, [T ERE IR 8 A ot 3t BE B ) P 0 e 1k
BTN R . IR T A 24 C LIS, F5 0
IR AP LR B 2 E T I B BT 30 °C L, 4
SR EL 3 Rz e 1 X B R LA T R, X
AT AN T S B A K S R R 4R v, F A R TS R R
ol A KRB TE 24 °C DL b A BE0 75 T AR
AR O B 2R, FEARIR B B (12 ¢ ~
18 °C ) %A A o bt 25 4 5 s 9 389 G m b T, (i 247 4
T 1.93 g B, YRR 2 21 °C ~30 CHT, 5
R TR, S BT 0.70 g B, HEE
BCFPAR Ak 9 D DR AT B 2 P 2R IR B B R R 75
TN R B AR 1 & B 2452 BRI B A R RIS A4S
A XS 25 P 5 R L 051 R ko A A, R i 4 R L B
JoT et A T 1 T Bl 2 TR P 8, /N A AR A
TR REARUATAR, AR R T,
T AR AU 1) 1 A5 SRR i ok B ik 4% R
AAEL TR, A I E I BT 0.70 ¢
FREE
4 % iE

RIAF5 0 IR TSR AFE
553514 0.3901 mg - g™ -+ h™' #10.0379 mg - g”' -
h", FE AR TR 0 3 0 1B DY, 955 R AR e v T
TS AF T (%) B A AR, ELAIR T H A V8 R 3 A
(L3R4 2003) . 5 HABRAR KL TRIRZ
B EIRUEN (M. rosenbergii ) (#R/NESE,1999) Flh
XFUR (JEPEEL, 1990) AH EE, 75 1 11 4R AR 0% ATHER
R, AR SR B ) B I 3 R A R K AR I i
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