274 oW ¥ 5 W B Vol.27, No.6
1996 4 11 A OCEANOLOGIA ET LIMNOLOGIA SINICA Nov. » 199

RN BRI RIHENET TR

¥ &k % #oAN E

(FERIPREEBeEYER, HK  630047) (TR AREEYER, K 630715)

RBE  TI1OUFEIR—192 71, EHESRAKR PR RE b 558 T IR R HisR
6(2.085— 6.810kg) W IL I3, #£10.0, 133, 16,0, 21.8, 2.2 M 27.4 C KM F, Hita
il % {H 2L 8.699, 21.980, 25.412, 30.563, 34.463 71 32.483 O,mg /(kg - h); HEih f) 2 8.146,
19.568, 26.830, 29.426, 32.156 #132.098 O,mg /(kg - h), RFGoiHHEAY, Ml (5% % ki
HRA(0T; 9 4126kg, 3: 2.800kg) FRORRILABIR, SREM, #. oy
REFEMKYHER, FEREVG—SAMEEYRERERO— 1 RS, 7
ARz, 1 AR, Zrai b RsR0E BB S R ERIE 3 R E % & 685 M
%, HEEEIERMEEERETRY 29.5x10° /(kg - a), BEAKY BEx 10T (kg - 2), =
BH 2K Y S A B 10 S A L AR P T SRR 1 LAt S L Rb

XEE  AXEEYE BERE BNEE KE Ers

BRR KA NE YT RAT ENE SRS, CFERANNARNE, Khs
EEEHREAR. B, REKFHSHTRERARIERF(EE) Y
BER, WREAABEVENLARB, M, EiM¥E A Hi8(Beamish, 1964
Pandey, 1976; Evans, 1984). B§/7#( Silurus meridonalis Chen) 475 I, E(Si
KB EEHAMAXEHAR(MER, 1980 Xie et al., 1990). 4 3¢ H 25 4 ¥ 2= F14)
B R RAPR EERECH/NES, 1996 HEEE, 1996 Xie et al., 1990),
AU w7 Bl AR AR R AR R, TSR A A B A R S SR B
K&, BIERAERGUBN RGBT IT R R I i i SR S SR LR
1 #R5H%

1.1 LA A

FTI9IHFESH—1992F 5 A, WEFBEILE)N IR ILB MR 85 Siuus
meridionalis JRE( ¥ : 2.730— 6.810kg, 3 : 2.085— 4.080kg). % BIFFAR T Nt
(PR B, BEBNER(1996), KENAZE(1996) TR, LHREFYHTIR AN
(50x30x2.5m’) ., WHIRFREEN 0.05— 0.20kg R N FaEHHREY. Yzl
HIEFHIGEATRMSNE, EEME(4 A D) EYLEIRIE L P 5 1a Ll - HoME. 1§
BRMEHITHIME, AR TS YIFR I R R I & & F AR A,

1.2 ZHXE
LA B Sl KB A UK 2P R A e ok AR R, Ok Rt 1, Bk A)

* BRAKRBFREFHWH, 3001483 5, HiRE, B, HAET 1996 128, PHE,
WA 1934 120 290, B2AM: 1%F4H 260,
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Fig.1 Structure of continuous —flow respirometer

for large —body fish

1.3 RO 58ENE

7E 1991 4 9 A — 1992 4F 7 A M M A AT —RAIIWE, LRk R BEMN
A B AKIRKERERRE(R 1), BE ISR LR KA bR 48h /5,
BAFRZERYIL 12h, SRBEYU | MFREERTEAXE, YRR 5
REHKEKR, FEALRENPRE S AFRER L KMEFAEEA1—2
mg /L 26, SRLBANE 4K, BHERESH KR 09:00, 11:00, 13:00, 15:00. &
AR BB R K, AT AR B S B R PR E K E A ME. ) Winkler RBUE
I A B (Na,S,0, MR B YR E 4 0.005mol /L), LAZS 5% BUKHE 5 SR iR
FKENBERZE, RUZEMRE, EHISIREANEAR(Omg /h). #4180
EHNTHEERTREGR, WEE L ERafkE. ATERFETHRENN
R AR BRE, TEMEM T A8 E 55 R AR # 1L AUB % (Resting metabolic
rate), k3T 36 BRa A TIE, Hrp#ma 19 8, #fAi7 R,

%1 TEKBSEETINAFYKERER
Tab.1 The test temperatures in the experimene and the month—mean values of the

temperatures in the Jialingjiang River

TRAMCE A) 1992.01 1992.03 1992.05 1992.07 19921.09 1991.11
TRMEKER(T) 10.0 13.3 22 27.4 21.8 16.0
AEHE 8.42 13.47 .57 25.97 2.8l 15.86
ERITKR(T)
(7EH) (60— 11.9) 9.0— 19.0) (18.6— 26.8) (22.0—31.2) (18.6— 31.0) (11.2— 19.9

2 % R
2.1 HTBEAR IR A R L AU
BALRENEENRBEOTHELE 2, FHEREELRERN TR, RAT
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A /43( Duthie et al., 1982 Soofiani et al., 1985) ¥ MK T (W) 4 R(M) KIER
“DrERE(W) T TRISR(M):

M=M: (W,|W)* (1
A, bENEEEY. BEER-BEAGTHISRA S5 &K b HAR, WK
(1) ¥ 5=0.444-0.207InT (Xie et al., 1990)s T HLKAKR. RAERERLR 6 AR
FEME( S : 4.126kg 2 : 2.890kg). FAMGIRAEREM,. HHMEIEEREHHER
%2,

%2 BAURSEARNELRSE

Tab.2 The resting metabolic rate in the adult Silururs meridionalis in different months

A R E B¥ hHE(kg) AR ST PR E R R
[Omg /(kg - h)] [Oymg /(kg - h)]
(%£.0) | (T) (m FIE( AR HR) T + PRMER(SD) | FHE T HEHEESD)
1992.01 10.0 3| 4.64104.13— 5.250) 8.699+1.876 8.732%1.885
1199203 | 133 3 th i (kg) 21.980+3.295 21.9414+2.721
1992.05 | 22 4 | 40132.980— 6.385) 34.463%8.140 34.086+8.750
199207 | 274 4 3.703(2.730— 6.120) 32.483+2.304 31.31243.801
#|1991.09 | 218 2 3.705(4.320, 3.090) 30.563 30.254
199111 16.0 3 4.305(3.175— 4.155) 25.41244.157 22.923+2.261
¥ ¥ @ 4.126 24.875
1992.01 10.0 4 3.070(2.740 — 3.695) 8.146+1.520 7.985+ 1.490
| 1992.03 3.3 3 2.985(2.085— 4.080) 19.568 +4.080 19.481+3.445
199205 | 2.2 1 2.882 32.156 32.138
1992.07 | 274 4 2.711(2.49 — 2.910) 32.098+4.544 31.579+4.316
#11991.09 | 218 2 2.975(3.290, 2.660) 29.4% 2.173
1991.11 16.0 3 2.800(2.605— 2.920) 26.830+3.594 25.065+3.421
¥ ¥ @ 2.89 24.237

D) IRMEAERLRAKNTSESE, B 4126kg T 2.8%0ke,

2.2 wmAe AR EERTER

LR KR SHMN A G 8 RKEREVFHE T #E, FEBRKEABEZRUA
(F1), Fitt, LRERKBARZG TR RENREAKELEFEEL. USAH
PRMESE fa B LR A TR 2) R KR, SR E# M 13.56) /mg (Elliott et
al., 1979), fhiitearsime, MM LRB0EERERIH N 29.5x107 /(kg - a)
1 28.8x 1077 /(kg - a).
2.3 fERRHEIRIE &0 b R A

Xie %(1990) X TR s i L RBBRMMBEREARXBITHRELE, Al
KRAGERFHSE, BARRIBE TR RERE T IR A TR ERRE(20 T )
U THBE. UEHFTRBEERSNEANIERERE. BEFERN:
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MSTZIMS(TS /T)l.(m—o.zmnw, )
KB, M, WREREOTIEASE, T VRERAMNREREQR0C); THLRAR
(C): Mg, WARHEIREE & FhRuEih & 008 IE RIS R (RIRR: AREERARER).
RERBENEITERLE 2, TUEL, &
s a F(3— 5 A) WRBAT HEE, KB09—11
MWKz, EF7HMERZ, £F(1
st /] B BRIE.
3 iS5
3.0 BRI AR B A R R
15} M%E
1 ' : Y S B TR 5 8 AR 1 P AR AR AL
3p b (F2)HTHE, R -EHRLE B A
%, BEGQ—5 A MREREEE LT
al ' BiaRt, MES(7A)RERR%SE T,
RS2 TR, STRABRKMEAET A6
(27.4C ), WIfRIBZMBMAAES AH] S
/ 34.086 Omg /(kg - hs & : 32.138 O;mg /
. N 1 (kg- W) ZFERME, RWREHERIE
: s RN AR R A — R,
} Jobling (1985) 21, 1k FRIHATRY 43 4
B2 MTHIRACOREROVERERS  op s mom R 5 H8) PR B
R BMEE, (TR K R IR A ) A
B, R AR R AR, Ik
AFtheRs. BRRBHSHEREES5E
R EF IR, B R 75 R
RONFRAEIRA T RO LIS (8 2), ZE s B AR B A SO RTHR TR i s
REHLE, SREH, mrais. BENSHEREEEEG— 5 B) MBS, XAl
S ET AR, TEGLH ], M MRS L IV RN, R VI RE.
BT P SH AR & B WE B AR R BRI R 3, AL IR P . S
Mg EREROOR T RS, FE R @00 Sl 115 Ik, HFaERE
BB IVHICH/NES, 1996). fEHBEMRHA KB ERER, HASUE KSR
REFEERBFEIS R, EEMAEENEE, BrsHaER, Wik KayRE,
HUL SR8 UK TR 5. BR, HRSRXVR TSN ILRNRRT &
TR A K XA R ML B, DT KRB R R KBRS S
PR, LGB, R e A I 3 T 5 AR 0 B 0k PSR AR B K MR R
. XABRNHRBEONY. FTMEESFPOAL, HHBET—FRERLA
SR T BT EARE VAT, TOER SRS S MAT R IE OB, 1996)
e B FERBEAG RO, RIS B S A KU L (R, 1980), FFLLE MR IE Foigf = Ab

fR AR [O2mg /(kg - 1]

Fig.2 The annual cycles of the standard condition
metabolic rates in the female (a) and the male

(o) Silurus meridionalis
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F K-
3.2 mhAARIEAHENERRTHETREBNXE

ME 23877 LA PR A5 EAR R & I SR, Beamish (1964) % kil 7 HEbR R
BESE W T B Salvelinus fontinalis Fi Salmo trutta WG B HA N BRI 7Y 53 3 Fhvf 1
Rk EAER, WRPBEEESEM. TRE 50 E 786 F R dh 2 N g,
ZHREREHNNAERET R ARXFTIANIFE, AHFELZZER @XM TR NLUE
3.3 A ANRIERBESESIRNXE

BARIEREERFT ML RIRER, HgE 82 8 I %5 ZF 7 (Beamish,
1964; Pandey, 1976; Evans, 1984). {HICEHZMIEHEMESE, AR _FEHTHEK
FAEMBREREK. Salmo trutta R B RA BIEE MK BN 50% £ 4
(Beamish, 1964), Lepomis gibbosus B} 3% & K 2 %5 89% (Evans, 1984), Gusterosteus
aculeatus WiZE R A 40%, (Meakin, 1975), TR FEiM T ER EHB S, i“”t’t$1$
112%. X 10 B 58 A 8 0 7 X i 7 0 AR AR K

%3 BmAHAERERBERBEKRSHEE=MENTLE

Tab.3 The annual energy requirement for resting metabolism in the adult

Silurus meridionalis, compared with other three species

) 2 Bl TRHE ki | BLERBEREER
R % [x107 /(kg - a)] i e 33
: (. A (C) (2 g >
Salwelinus fontinalis 1960.03 — 1961.01 10 686 75.6 81.8 Beamish (1964)
Salmo trutta 1961.04 — 1962.02 10 350 6.7 75.8 Beamish (1964)
Lepomis gibbosus 1973& — 1974 & 8§8—24 100 50.1 50.1 Evans (1984)
Silurus meridionalis I 1991.09 — 1992.07 10.0— 27.4 | 3560 29.5 28.8 AR

MR, R ahErE A IR ERER R EN 29.5) (kg - o), MEMEM K
28.87 /(kg - a), HICMIEM LRILR AR (K 3), W AF HRE 7 ahE b AR i
RLB KT BB BAR, (U ERILFEEI35.2— 57.4%. B XRZYFShE KRR
BrR A R T HEIMHR(Xie et al., 1990). BATIAK, XML SR KRN E S
IR, MATMRARUNLHRNEHAR, FTEUD, PNEERNE, EREEY
Bf, ZXRMABRERPHATN, EHRRUTREBESHMER, TSRS E
BK, EEFRABE TR, IHETARBHESWER, WTEEH MK TR

M 2



624 # ¥ 5 ¥ # 7%

g % x ©

AN, W/NE, 1996, KEYEFMR, 2 8— 16,

FEE R, 1980, FORUMREKEFM( BRBER), 2 45— 52,

B/DES, 1994, FREMEREEM, 19 71— 78,

WANES, 1996, KAEEYER, 2 17— 24,

BNE, NEK, 1989, FEMEAEFRARBER), 14 141— 149,

Beamish, F. W. H., 1964, Can. J. Zool, 42 189— 194.

Brett, J. R., 1965, J Fish Res Bd Can, 22 1491— 1501

Brett, J. R. & Glass, N. R., 1973, J. Fish. Res. Bd Can., 30: 379— 387.

Brett, J. R. & Groves T. D. D., 1979, Fish Physiology, Vol.8, ed. by Hoar W. S. et al., Academic Press (New
York), pp. 279— 352.

Duthie, G. G. & Houlihan, D. F., 1982, J. Fish Biol., 21: 215— 226.

Elliott, J. M. & Davison, W., 1975, Qecologia, 19: 195— 204.

Evans, D. O., 1984, Trans. Am. Fish. Soc., 11& 4%4— 512.

Jobling, M., 1985, Fish Energetics: New Perspectives, ed. by Tytler, P. et al., Groom Helm (London), pp.
213— 230.

Meakins, R. H., 1975. Comp. Biochem. Physiol, 51A: 155— 157.

Pierce, R. 1. et al., 1981, Trans. Am. Fish. Soc, 110: 55— 61.

Pandey, E. T., 1976, Polish Archives of Hydrobiology. 23: 327— 332.

Soofini, N. M. & Priede, 1. G.., 1985, J. Fish Biol., 26. 127— 138.

Xie, X. Y. & Sun. R., 1990, Physiol, Zool. 63 1181 — 1195.



634 HiRAR%: MM RANEIERRENFTRL 625

SEASONAL CHANGES IN RESTING METABOLISM OF THE
ADULT SILURUS MERIDIONALIS

Cao Zhendong, Xie Xiaojun'
(Department of Biology, Chongging Teachers College, Chongqing 630047)
+ (Depertment of Biology, Southwest China Teachers Uniwrsity, Chongging 630715)

Abstract  The resting metabolic rates of 2.085— 6.810kg adult Silurus meridionalis col-
lected from the Jialing jiang River were measured with continuous-flow respirometers
from Sep. 1991 to July 1992. At 10.0, 13.3, 16.0, 21.8, 22.2 and 27.4 T, the meas-
ured values were 8.699, 21.980, 25.412, 30.563, 34.463 and 32.483 O, mg /(kg - h) in
the female, and 8.146, 19.568, 26.830, 29.426, 32.156 and 32.098 O, mg /(kg - h) in
the male, respectively. From the values, the metabolic rates at the standard condi-
tions 20C ; 9 : 4.126kg, 3 : 2.890kg) were converted by a statistical model. The
results showed two peaks on the annual curves of the resting metabolic rates in both
the male and the femal. The rates March to May (the spawning season) and in Sep.
to Nov. (when sexual products accumulate rapidly) were higher than those in other
seasons, lower in July (summer), lowest in January (winter), indicating the annual
changes in the metabolism correlated with the gonad development and reproduction ac-
tivities of the fish. The annual energy requirements for resting metabolism were
28.8x 10} /(kg - a) in the male and 29.5x10% /(kg - a) in the female. It is sug
gested that the level of resting metabolism in the fish, a large—size piscivore, is
lower than those reported in several other fish species.

Key words Fish energetics Resting metabolism Seasonal changes
Reproduction Silurus meridionalis



