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Xfa, bHEBLHEP b XHRNEEER b HANMREEENFETANEREE., bHSHYRLEETHRE.
BERBERMBEEREE X,

— M ER T ,Bﬁ{ﬁ’l_‘ﬁiﬁi$(&)ﬂﬁ bENEH,E AR GMEA/DRIEMR; Ao EEEEER,) P bENAY,
WHEERA,R, B, PENYMHE bEZREA, BHAEEE0.67~1.02EM, F—-FMENTAEETNH bHEL
AFE, B0, B KB UF( Macrobrachium rosenbergii ) 411450 b {4 0.83 ~ 0.9012-31, %) 41 A1 1 B 14 19 b {853 5124 0.63 1 0.
5743) b M A/NSHPHBEE R, ERRHEA T, T REFSFREYUREE O EK, MR EEAE TR,
MG N THEENATES H b AR/, HERSEKENXRTZRE KM MM, Gasca-Leyva 77 12 #R
— AL %X ETHE T AR K/ — 8 8 ( Macrobrachium acanthurus ) AR, KU L HMALE T, o EHERE
HFETEL, HTREAGREMSGYREAEREENTERE  AMHRAAE AESHEENESXARERE
X, Cockeroft F1 Wooldridge'® B 5% % ¥R} 9 Macropetasma africanus fIFEH R (R) SHE (W) JRE(THESXE, KHA
BATFRER:

R, = 0.0115 T 88M0 84

2.1.2 NBEIRE

e ki i 6] 4 5 — 2 B BRE, Sl AE FULMCIR A VLR B EN IR EE AR TH, BETREMEE LB
BHERAER WS MMANRETHBEE X, E%® Cacinus maenas $h1, 2 3% 11d IR, HEEETH T 3%,
1Ml £ I X6t A ( Penaeus esculentus ) BI4THRZE 15d MOLIRBIE b KA AR LMY # QWM BARTHT 24% ~29%°), —
BAB ST, 3 A OB/, LR S il B3/ A 26 S S5 T R A B 0 B R 20 LA B R S R A AR AL AR AR BR 5 A
KGRI, BZHERENEE ., 5% om0, PUR A #6558 B R 5 107 38 K, (B /A A0 5B i 30 S 4
Faxt 3R 3], Clifford #1 Brick!S' i & 3R, B /R 4R 40 5 BE LAR A ) B0 2 4, 76 86 0 2 T I 9 [R5 5E L B 5 NH, - N kit
EHFBEMEE LA TR, BRIURDIE AR ABRY PR AR LA, RO RE R TRAXE, X
2 R SR A EBERBKE TR, TAERBRYSE RS RETk,

SYURE BRI RS T HRA R EEE RN KOS, B3 A11EA (SDA) . i & — MBI FH
SEMEIBRPHEEARYBEERERTERRERE, BIERNHREN,SDA RSB EEARNEARIESR
*41 5 SDA H XN, PR FERIKE, ~BERERESEHREETER 7.1% ~19%15- 9 HHAIFL,SDA
MMM PN S EYHEELARSERA X, PRENFMTASEEASEAANSIDES ARSI MEYER, FEE
H bR A RE % 4 I3 39.4% .19.9% F1 7.1% "8, Rosas 2190 % JL A X HF S0 BF Tt iF 55 SDA B S AMMNER S &
BIEH . B4 B HE5, 10 Hewitt £ Iving! 2 I EH IR & 8 43 318 30% \40% \50% B RHF SR & FXTEF, K BLLLE
A& 8N 0% BERAFAOT, TR ERRMRE |G KA S R4 8%, SDA 5 /. XA fES5AEREMNESR
Byt R EER RN MED T EREE, WE LA ABENREYEA L BAEEEANERRE
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NBEREES SDA HEEN AR EH, TEEN S5 HE fAE%, £ EE BT (Homarus americanus ) 7 7 % 5 3 %) ki
SDA #5204 2 28 ~ 46 h'2), 4h#F Mk 3d A ED7, % B IR 4K N oh, S4hik — KRG, R LT T et |
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B0 IR TE RS APEIR 285, BIGE HL AR 00 b 4b T80 1R, {8 BRI AT A48 3l s & S 0 4 44 2 3 3R 38T (4 9 A5 7T BB ik T
— PP BORS SRS EEY EF . MIFRLAY Macropetasma africanus FEB APPIR 255 41t 4h T REH A EEE —
A E AL 8], — F VB HF ( Macrobrachium acanthurus) W3 16h7), Winkler' 1 ¥ B SMR R B 0 £ E B BUFE FHEREB A
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D EY 3T ERAEAL YR B, Paterson'® 38 , H 4<% #F ( Penaeus japonicus ) 1E 12°CIRIR T #THREAL B AL BEERY
FHE . FRERRH, EHRBBREHK RTEESE X4, B 5 KRNETIEHA X, I E TR R,
WA R i B ] 1 3E B .
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2.1.4 4£EAH

FEEAENFEVEAMRSHHEEFRERENETAMAFGNERAEIM =4 OB ( Oratosquilla oratoria ) ¥ E 2
MEFEMSREAEMBE S LOBE—S PRSI HHRERS, FHEXM AP, Enmerson® A LB B LM T
M 58 K 7 K B U ( Palaemon pacificus ) FEE R, R AR —ZEVEARRBE THEAREG R ERNER , MERFRBPHENRE
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HMERAEEENHBFSY], FENEERRAS T, M FEHEENEBR Y ENOMAR R, EEARGE
7E AR B 8 8 4k, AN AT 1 B9 B 41 X 4 ( Penaeus duorarum ) F) € FH X 8F , Ho 7% 8] 4 66 E 2 B 8 7 T i g L1o-28)

SHETEHAPHL, S ELERESTIEDR, S XA RPHSEEX —SROEENE B, FEREE
HiR 5HITEBAE X, EHEE%E(Hyas coarctatus ) K IRAEERHE MR E R (25, HEWRAEE RN EE. 5
—MNMHBREHBRNERFEESNRBNEN YR, B NHBE T - RBFZAH 6d 2P, KRR LTS —F
HE®(H. araneus) M KIRYIHE™ . Cockeroft 28V 7E Macropetasma africanus 8855 B J5 1) 24h 31 3046 €3 0025 1034 47 7% 4%
WMEE, GREI, ZHFEZHEMsh —HRFESHEEARKTE S R 2358 HEEH L FHEH 60% ~
0%, WeEREAERE T, B TRASYES T, FHE -ZIMNEANEEES AMEEEENThERLE
X — 4 I R e R R B

2.2 EPHEER

221 REMEE

BEZEZWTEEEXABRIENAEEE., AEEREN AR EENT B K, M FESHEMELFERE
KB AR B [KIBYEF . B 278 4F ( Macrobrachium nipponense) BE¥5 Xt #F ( Penaeus monodon) . B 75 X #F .3 M 5 #4F  h 4L g K8
( Eriocheir sinensis ) ¥ L8 ( Carcinus maenas ) % B FEHPIE L T 1X — e [111017.26,31-34) | 38 e o365 4 3 50 0% o ] ) Qo fEL 6
FRo QuEREBAEVENRERSRERFELEN - Mitr AR EXTRESH LCHIIENEERNEL
E, Qo K, A ZBEREN, HREN EASIEMNEEARNELERK, FRIWH QA—MN2~3,3EF
BiK i 69 FH B T A f ke (Y (B A BEGES , K80 2B £ A b T K R A E IR T R, Qo M AL 3 R —
THEX—MAES, RENEREAROENESHECHEEX. B—ASURPIRE 2RI, JEH 0 IR 8% Q,
R BN 15~ 25 B/, R H 35 i, BHB B K,

HEEUREEAERNEERRZ -, AXEEEMIFEARAXNMRTRIMBE, B F IR A B 5 EF ( Penaeus
chinensis ) 3 1 37 %4 T ( Metapenaeus monoceros ) ¥ 5 EK 18 HF %) 4 B4 #E S0 R 45 B £k BE A9 FH 86 T T MRSL3:%6:37) 42 Tingl¥7) 4
i, BEY5 AT U ( Penaeus monodon ) 7E 10 ~ 40 EJE T E P9, KA S R L FEEL 09T BT T M, HEE— AR R B+
SAFLIFRBET 15~35 M5 MEE T, RARBERH TEENMER, Li EP ERNFRRIELX—ZE R, F—
Fhdswe F A xt Eh B I IR B AT R YIALET R AME R D RBERT S B RS . Kutty S LLEN B 38 ( Penaeus indicus )
HFRERBIRER, KEMOLEICTHERAREE TRERNER, REABO L Rk a®t—B5
BAFEXBRBENRS , GHRAREEE LA ME TR, EERT, BELEFRICEBEARSHETLNXE, KL
MALRIA T3P EEWIMLER, F TR B AR RS E AR E L,

HKESYEBASIFKEEENEEEHRSEN , KENEENEE A, ARRIEHEKEB IR Palaemonetes ante-
narius ROEPBE X AR AL F268 0T, R R B, SMTREAENFHWATEB AN, TRL A FEEAYNERNS
B XEFR B EES HAN 23.3~26.3908) B RIFOILHIFHES &5 184 HX bR LRI REERNTRG
RER,ESEBAN BERH T —EHEREM. Nelson ZPERIAN , BERATHARIBEERT LM EERE,

BEMLENNYHEERE BENHEBN . Nelson FEUHIFE T F KIBIFLIFE 15 ME - A S KA THEE
M, ERRE AL B EOR IR, EER T, AE N EROERNEMIE, XTHEEERTAMKASS
BEATHBOEE TR, BREEESAWHLE LR ®, /2 Gasca-Leyva %7 %t —# {8 4F ( Macrobrachium acanthuru)
PLR Chen %)%t H AMFBI ARG RBER, BRNEEMHEEAENERALRE, REEMEHE - LA SRR
REBFEIZRS,ESZRITHIEE EEMERANBBEEMEELRMHE L,

2.2.2 KA Poy)

Fry S MR 4 1 36 06H 5 409 53T, 2 35E 43R0 W O 80 4% 260 (7 — 52 905 BB I 6 LR RS T Poy ) PR IR 17 ) (RE LR 5

Po, IEAH3E) KR, R, BEW XHEF KRR Palaemon elegans % T I3 F i & (196 | o [ %4 4F F1 — F B 4F ( Mac-
robrachium acanthurus) %W B F 5 &7, X EW R MBNYR, Y Po, 9T K I R E K H (Po) B, 3 E R A E B
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Lo P EX/ANEFAET R, 7 10~80 mmHg Z [, # 5FYMNBEE A BEABR KRR, AINEFEGHRATERPHKE
¥F( Palaemon elegans )T 1R 2 % 4t FRORR AT E, AR M EBEH W8S, 3 P H {4 10 mmHg %!, AR5
kA RTH TRS®IHRR.

R =B, +B;*Po; + B, (Po,)?

K By EXK/NTTHER R Bl R B IR R, By (M), R B S0 AR D, AT 88 B3R

R ERENATRAMRZEABNMAINR, EZRE EEFRENEH. —BERT, MY
AN TR AT RE 1 AT 32 68 0 AR, R IR AT H BRI IR RS L YURAS 3R,

IFR R A AN LE, R E LR ES IR R BFRNSESHRE, AMAERENTREINSARH
B R MRS, BP0 805k 8 ( Libinia emarginata ) 7 3% fIl W % 47 2 () [3) B , 5 7 80 00 4 o B st AT R 50, B
FA R MR AR R, SRk S e, 8 e RS SRR AR s R B A 1 R e R WA A s i R BT R B B
B FTUAZEWG SR 5k 18T, shi o #E | A I A 0T fe e ke KK BBt ]

223 pH

Lokk P ay pH AR TEAKF 3 —EE T, BB MR8 PP IR TS 3, o 88 A AP R ER B AT 88, T m B 4
#, —7h I8 % (Ilyoplax gangetica)TE pH 5.56~ 7.56 WRNHEE R X W BTk, & THRIK TX— 58, B g RN F R,
Chen F1 Lin!*/ 1§38 , 76 pH7.0 ~ 8.5 YA B P, o B X 4F 40 4 4 6 S8 % B pH R 7+ B T F M. pH B9 6B 5Kk & CO, W
BHX, Y OO, WEM AR H* ML, %5 pH FHE, XMIEAL T, S0 8RN TG T pH &5/ 14h, CO, 3 EH
AEGHRERLFERZ -, bF pHOBAETERTKPEANKSS, FUFREERES pH. ARSENESXE
FAHEN, Chen ZIZE S AR 0~ 10mg-L~', $£FF 10~ 30, pH ¥ 7.0 ~ 8.5 MYF R4 & M4 F & T o E X EF 4 4F 4
FERRE SR B R ERER (R SEARE (O EE(S)MpHAP)MRE:

Ry =1.2789 + 0.0112C - 0.0200S - 0.1066P — 0.0002CS + 0.0021PS

3 BHY

Sha B RABASFMANRERENTRENEZ —. AXFEFGH FIHMRAERARRE H LR
WE IR A RO R B ST R E R IR

KR RS RS G RRPTR TR WA R, BRATIRNERR R, WRMERKFRGET
BUSaE A E i B e MR SRR, T AR Sh W B BE B ORIR R ARBUR W 8 R D R B O R TR B BE B LU, A4S
B ERTR EHFRNFANSRRUKE. SERXTEANARREKEENERNERE,

BRARRKBESRGE T R B R F Lo FUA BRI AL R B I PP R ARBHRE, A R A B ST RAIB
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BE 300 :

(1] Watetrman T H. Respiration in the physiology of Crustacea [M]. New York: Academic Press, 1960.35 - 100.
(2] Stephenson M J, Knight A W. Growth, respiration and caloric content of larvae of the prawn Macrobrachium rosenbergii(J]. Comp Biochem
Physiol, 1980, 66A: 385 - 391.
1 MR, BRI, B0F,%. B8 KEMLREAENS RBFHEARBHER (1], AEEHRE, 1998,17(4):14-17.
] Nelson S G, Li HW, Knight A W. Calorie, carbon and nitrogen metabolism of juvenile Macrobrachium rosenbergii (De Man) (Crustacea, Palae-
monidae) with regard to trophic position[J]. Comp Biochem Physiol, 1977, 58A: 319-327.
[ 5] #h/hds, miE, REE,%. ARGES KESRIFQRBI]. Bl AEER(ERBEK), 199,20(5):107 - 111.
[ 6] CQlifford H C, Brick R W. Nutritional physiology of the freshwater shrimp Macrobrachium rosenbergii (De Man) - 1. Substrate metabolism in
fasting juvenile shrimp{J]. Comp Bio Physiol, 1983, 74A: 561 — 568.
[ 7] Gasca-Leyva J F E, Martinez-Palacios C A, Ross L G. The respiratory requirement of Macrobrachium acanthurus { Weigman) at different tem-
peratures and salinities(J]. Aquac, 1991, 93 : 191 -197.
[ 8] Cockeroft A C, Wooldridge T. The effects of mass, temperature and molting on the respiration of Macropetasma africanus Balss (Decapoda: Pe-
naeoidea)(J] . Comp Biol Phys, 1985, 81A : 143 — 148.
[ 9] Dawirs R R. Respiration, energy balance and development during growth and starvation of Carcinus maenas L. larvae (Decapoda: Portunidae)
(J] . J Exp Mar Biol Ecol, 1983, 69: 105 - 128.
(10] Dall W, Smith D M. Oxygen consumption and ammonia-N excretion in fed and starved tiger prawns, Penaeus esculentus Haswell[J]. Aquac,
1986, 55: 23— 33.



634 PR/ 45 - SRR S PR R AR B T 579

(11]

(12]
(13]

(14]

(15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

[23]

[24]

[25]

[26]

{27]
[28]

(29]

(30]

(31]

(32]
(33]

(34]

(35]
[36]

(37]

(38]

(39]

B, BN, ABEFELZPRMR -1 2 WEREYPZ EIWEERAFEHRARI]. GHmK=%2F, 1975, 4(1):
33-50.

Anger K. Changes of respiration and biomass of spider crab ( Hyas araneus) larvae during starvation[J]. Mar Biol, 1986, 90: 261 — 269.
Marsden I D, Newell R C, Ahsanullah M. The effect of starvation on the metabolism of the shore crab, Carcinus maenas[J]. Comp Biochem
Physiol, 1973, 45A: 195-213.

BNE, MBI . BB AR R RI). KAEYER, 191, 15(1):82-9.

HEWE, H5F, FRE,%. AAHETERBIUCIHAARENNEHRI]. K241, 1994, 18(3): 191-197.

Capuzzo J M, Lancaster B A. Some physiological and biochemical considerations of larval development in the American lobster, Homarus amer-
icanus Milne-Edwards(J]. J Exp Mar Biol Ecol, 1979, 40: 53 — 62.

Mcleese D W. Oxygen consumption of the lobster, Homarus americanus Milne-Edwards [ J]. Helgolander Wissenschafiliche Meeresunter-
suchungen, 1964, 10: 7 - 18.

Nelson S G, Knight AW, Li HW. The metabolic cost of food utilization and ammonia production by juvenile Macrobrachium rosenbergii (Cru-
atacea: Palaemonidae)[J]. Comp Biochem Physiol, 1977, 57A: 67 — 72.

Rosas C, Sanchez A. Effect of dietary protein level on apparent heat increment and post-prandial nitrogen excretion of Penaeus setiferus, P.
schmitii, P. duorarum, and P. notialis postlarvae[J]. J World Aquac Soc, 1996, 27 (1): 92 - 102.

Hewitt D R, Irving M G. Oxygen consumption and ammonia excretion of the brown tiger prawn Penaeus esculentus fed diets of varying protein
content[J]. Comp Biochem Physiol, 1990, 96A: 373 - 378.

Regnault M. Respiration and ammonia excretion of the shrimp Crangon crangon L: metabolic response to prolonged starvation[J]. J Comp
Physiol, 1981, 141, 549 —555.

Logan D T, Epifanio C E. A laboratory energy balance for the larvae and juveniles of the American lobster Homarus americanus{J]. Mar Biol,
1978, 47: 381 - 389.

Winkler P. Effects of handling on the in situ oxygen consumption of the American lobster ( Homarus americanus )[J]. Comp Biochem Physiol,
1987, 87A: 69-T71.

Paterson B D. Respiration rate of the kuruma prawn, Penaeus japonicus Bate, is not increased by handling at Jow temperamre (12C)[J] .
Agquac, 1993, 114:229 — 235,

WIFH . 3 2 Oratosquilla oratoria (De Haan) DEM A HBICK T A ESENHR(I]. BB R AKEHRFTHRRL, 1988,
(66): 69-100.

Emmerson W D. Oxygen consumption in Palaemon pacificus (Stimpson) (Decapoda: Palaemonidae) in relation to temperature, size and season
{7]. Comp Biochem Physiol, 1985, 81A: 71 - 78.

JEBESE. H E AR AR AP B SR BT SE[T]. K= 4), 1990, 14(2):114-119.

Subrahmanyam C B. Tidal and diurnal thythms of locomotory activity and oxygen consumnption in the pink shrimp, Penaeus duorarum[J]. Contr
Mar Sci, 1976, 20:123 - 132.

Jacobi C C, Anger K. Growth and respiration during the larval development of Hyas coarctasus (Decapoda: Majidae)([J] . Marine Biology,
1985, 87:173 - 180.

Anger K, Jacobi C C. Respiration and growth of Hyas araneus L. larvae (Decapoda: Majidae) from hatching to metamorphosis[J]. J Exp Mar
Biol Ecol, 1985, 88: 257 — 270.

Nelson S G, Armstrong D A, Knight A W, et al. The effects of temperature and salinity on the metabolic rate of juvenile Macrobrachium rosen-
bergii (Crustacea: palaemonidae)[J]. Comp Biochem Physiol, 1977, 56A: 533 — 537.

BXUR, R LB . HARIR AR SR I]. B¥SHIE, 199, 25(3):233-237.

Chen J C, Lai S H. Effects of temperature and salinity on oxygen consumption and ammonia-N excretion of juvenile Penaeus Jjaponicus Bate[J].
J Exp Mar Biol Ecol, 1993, 165: 161 — 170.

ZouEM, DuN'S, Lai W. The effects of mass temperature and thermal acclimation on the respiration rate of the Chinese freshwater crab Eri-
ocheir sinensis (Crustacea: Decapod)[J]. Zoological Research, 1995, 16 (1): 4958,

WG, BIBF, R K%, BEXNS KREIFRIFRBORR[I]. £5%%E, 199b, 18(3):15-18.

Chen J C, Lin C'Y. Response of oxygen consumption, Ammonia-N excretion and Urea-N excretion of Penaeus chinensis exposed to ambient
ammonia at different salinity and pH levels[J]. Aquac, 1995, 136: 243 — 255.

Ting Y Y. Study on the oxygen consumption of grass shrimp, Penaeus monodon and sand shrimp, Metapenaeus monoceros[J] . Bull Taiwan Fish
Res Inst, 1970, 16: 111 - 118.

Lei CH, Hsieh L Y, Chen C K. Effects of salinity on the oxygen consumption and ammonia-N excretion of young juveniles of the grass
shrimp, Penaeus monodon Fabricius[J]. Bull Inst Zool Academia Sinica, 1989, 28: 245~ 256.

Kutty M N, Murugapoopathy G, Krishnan T S. Influence of salinity and temperature on the oXxygen consumption in young juveniles of the Indian



580 Ko™ ¥ 24 %

(40]
[41]

[42]

(43]

[47]
[48]
[49]

[s0]

prawn Penaeus indicus[J]. Mar Biol, 1971, 11; 125-131.

REf A, BEMEHEE 2 BN, MROEE(M]. KiK. 455 ,1970.161 - 253.

Dalla V G J. Effects of salinity and temperature on oxygen consumption in a freshwater population of Palaemonetes antenarius ( Crustacea, De-
capoda)[J] . Comp Biochem Physiol, 1987, 88A: 299 - 305.

Castille J F L, Lawrence A L. The effect of salinity on the osmotic, sodium and chloride concentrations in the hemolymph of euryhaline shrimp
of the genus Penaeus[J]. Comp Biochem Physiol, 1981, 68A: 75— 80.

Parado-Estepa P, Ferraris R P, Ladja J M, et al. Responses of intermolt Penaeus indicus to large fluctuations in environmental salinity(J].
Aquac, 1987, 64: 175 - 184.

Sandifer P A, Hopkins J S, Smith T I J. Observations on salinity tolerance and osmoregulation in laboratory-reared Macrobrachium rosenbergii
postlarvae (Crustacea: Caridea) [J]. Aquac, 1975, 6:103 - 114.

Fry F E H. The aquatic respiration of fish. Physiology of Fishes(M]. New York: Academic Press,1957. 1: 1-63.

Morris S, Taylor A C. The respiratory response of the intertidal prawn Palaemon elegans ( Rathke) to hypoxia and hyperoxia[J]. Comp
Biochem Physiol, 1985, 81A: 633 — 639.

AR, RIRE, WA, 5. o E X R B R A 58K R EACE AR [T]. KRB, 1992, 19 (4): 100- 103,
Mangum C P, Van W W. Response of aquatic invertebrates to declining oxygen conditions[J]. Amer Zool, 1973, 13: 520-541.

Bumett L E. The effects of environmental oxygen levels on the respiratory function of haemocyanin in the crabs, Libinia emarginata and Ocy-
pode quadrata[J]. J Exp Zool, 1979, 210: 289 - 300. ‘

Savant K B, Amte G K. Influence of some environmental factors on respiratory responses in the tropical estuarine crab lyoplax gangetica
(Kemp)[J]. T Environ Biol, 1995, 16 (4): 311 - 317.



