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WA, BFERERWET Y —EREMAE GofL B ALIERKY BRRETEEHERET

B ERREF KA PR A CHIERMRAPHREEE BT RERE. T
BHERZEREREANRSH/NRERN, FERET RS+ . H HA ™ Shimadzu CA-38 5 3 3# X
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193 ARG =ERALEFEFNBEX TYRAEXERIE - TR AFHERNBEX
MEANTYREREXERS R BENFEERKESGRy) = UnW, —InW,) /t X 100, H
W, Ml W, BN LR BT R A E . HERRHL SR E £ K E(SGR) =
(InE,—1InE,)/t X100, 5t E, #1 E4 B0 5L 5 F A M iy M AR & & MK K (AE) =
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2.1 EREEX

BRHEAN A FHETRINARKIFEEERLmax: %; FE/ R BERFRELETH
BRABERERLEL,

%l HHERERETHRAFAE(RLmax: KK/
Table 1 The maximum rate of food consumption

(RLmax: % ;B.W. /day) of carp at different salinities

HE HEME BREIBR¥
FW 2.60 82.61 «od
3 2.19 104.03 a
5 2. 69 95.95 abe
7 2.52 103.17  ab

9 2.32 58.94 e

R A ENEFE A HE F A EEC 05K F L EBF 2R (Duncan FHEBRKE.

FESWFERE, EEMBERE B E L (F=21.37,P<0.01).Duncan %75 B &Ml %
L9 EANRREEREEM/DTHESREA RKFHNERBEEENREF/NTFIM7
thBF 4R (P<<0. 05),
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2.2 W&

EEBEKPT HEMBREN LR EH M (P>0.05)  FALRANTHEY
94. 62% B ATTAT LAIA . 7E F 25 B 45 53 7 9 75 B 79 , 2h BF (L4E o 4 25 1R 7 T 2 VE L Bt TR R
KR ZhEM TN, HY BT HAEFFRENEEN EETRT —MEEEF RS2
BT,

2.3 FEEREK

BRI, BRUURAN ARAEETEENFEEKEGCROHFEEER (P
0.05);BR40 % B RA LIS, REELE T RERMIFE £ KB (SGRITRE B EE R (P<0.05) .11
AN SGR. FI40 %I BHH SGR. BXAFIEEER . (HHNH SGR. #1 SGR, WERHE
EHER BH_HMTBTE—-HMN.

%2 HWAKREHERKFHEETHREERENRARECGHELRER
Table 2 Specific growth rate and conversion efficiency of

carp at various ration levels and salinities (Mean+S.E. )

BEAT #BE  WHEERE  SARKE SGR. SGR. Kie
%B. W. /day (X 10) (&) () (% /day) (% /day) %)
0 FW 3.3%0.15 2.63+0.08 ~1.607%0. 168 -3.511+0.109 ab
3 3.16£0.59 2.7710.60 -0.966+0. 228 -2.7484+0.908 a
5 3.07£0.37 2.69%0.36 ~0.964%0. 105 -3.914+0.280 abc
7 3.2740.43 2.76£0.49 -1.238+0.325 ~4,456+0.021 bed
9 3.1910.64 2.611+0.63 -1.481+0.308 ~5.186+0.460 cd
20 FW 2.7210.32 4.2310.58 3.15840.143 «od 3.203+0.002 d 18.50+1.782 cd
3 2.56+0.55 4.07+0.95 3.287£0.142 abe 3.1954+0.036 d 18.331+1.004 «d
5 2.701£0.33 4.5410.74 3.706+0.279 ab 4.111+0.071 ab 25.214£1.937 &
3.3040. 44 5.56+0.71 3.726+0.224 a 4.1604+0.041 a 25.06+1.032 ab
9 3.31x1.15 4.85+1.54 2.779+0.234 d 3.7064+0.339 be 20.624+1.520 ¢
40 FW 2.80%£0.15 6.701+1.08 6.0061+0.508 abe 7.537+0. 642 31.0447. 347
3 2.79+0.39 6.381+0.76 6.2861+0.359 ab 7.151%0. 864 33.37+3.585
5 2.70+0.10 7.54%1.02 6.268+0.054 a 8.317+0.358 34.78£2.779
7 2.8040. 60 6.551+1.85 5.887+0.240 abed 7.44310. 804 29.16+5. 036
9 3.441+0.85 6.30+1.21 4.861+0.899 e 6.458=+0.596 22.26£2.277
Rl.max FW 2.60£0. 06 10,2740, 46 9.82010.495 bed 12.091+0.378 abed 35.64£7.937 ab
3 2.19+£0.10 9.74%0.57 10.653+0.098 abc 13.383+0.531 abe 34, 47+%5. 445 abced
S 2.6940.06 14.58%0.95 12,05440,297 a 14.23810.267 a 42.914+3.132 a
7 2.52%£0.57 12.3810.54 11.370+0. 282 ab 13.536+0.227 ab 34.79+2.102 abc
9 2.321£0.22 5.29+0.19 5.3371+1.230 e 7.6911+1.97 e 17.5940.608 e

P RERE-HEKF T Duncan FHEERBNAR . SFMEFFA AR TFHOLEE. SKFLEBELR.
SGRw N B MTFE 4 K H . SGR. AR BMIFEERE KOy BRI SHILHE.

HLATLAG K40 SR X A B AR B A R BF B E R JURRDS B e B4R £
oA FOE K, KPSt A R B R/, BEH /DT 7RO B A, IRBORAKH 5 2R B H A K
ERERET HEAKNER MEENEVENEEIRS ERE N HFEERER
B ERE A TR TER R, — BB TR EERERNOKE P T ERETHREE M
ERRAKFHER, IHERBBED.
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2.4 FHAME

H&R2A N, 20 MR KBRE ARALETEENERABRKIHFEREER (P
0.05) 40 R A EREX K. MW BRBE BEHKT, EHEMELR SHERRAM
Bl KoL aEh B (SO at N B, #h b FH e, B R LR T, 0o HAMFHEAHE—
BBEHRTHESH . BRKFRE . ERRBE.

2.5 HEEWX
X & ERE S HTEHEMNNERI TR HFHEYEE=F+U) ARG ROHEREG
HRA R EER LB R RAFE L,

%3 HAEAEAHBENFERAETEHEREIPEHAGEE/T/X)
Table 3 Energy component (Mean) of carp at different salinities and ration levels (J/g/day)

RL

(%3B.W. (><1So-3> (‘Z;’ C F U R G
/day)

0 FW 3. 30 7.04 94.72  -107.52

3 3.16 5. 69 61.41 -81.29

5 3.07 8.07 114.43  -115.29

7 3.27 8.98 115. 43 -128.13

9 3.19 9. 22 131. 61 -131. 69

20 FW 2.72 836. 72 55. 38 58.57 565. 44 157. 32

3 2.56 840, 70 66. 85 58. 85 560. 05 154, 94

5 2.70 845.79 76.18 59. 21 496. 56 213.83

7 3.30 885. 00 62.16 61. 95 539. 10 221. 80

9 3.31 843. 87 67. 36 59. 07 551. 84 165. 61

40 FW 2. 80 1737.56 77. 65 121. 63 992.53 545, 74
3 2.79 1603. 18 90. 75 112. 22 865. 28

5 2.70 1832. 65 112.99 128. 29 955. 04 636. 34

7 2. 80 1739.97 100,55 121.80 1005. 62 512.01

9 3.44 1693. 82 63. 88 118. 57 1135. 65 375.72

RLmax FW 2.60  3480.07 104. 47 243. 61 1891. 12 1240. 87

3 2.19 4389. 55 120. 47 307. 27 2443. 41 1518. 40

5 2.69 4043. 59 118.04 283. 05 1906. 76 1735.78

7 2.52 4142, 04 99. 46 289. 94 2313, 64 1441, 01

9 2. 32 3018. 90 83. 32 211. 33 2191. 75 532. 50

HORLBERKT; S 308, Wo MIHKE, C.3&, F. 3638, U S, R ARBH G &K,

HESNERR EEREAN . ARALETHEEDRERARYEPASHLAHTE
FERP>0.05, 200 RRABRAN, AFERE TRIBEL G KWER HLEMEKBERT
HRMENLEIFERERZR (P<0.05) 0N BRHATEN L FHEMBE, EREBES
K AR BE AT 5 BB (R/COFERRL B SBY N B/, B0 B FH R SRR RT, R/C PRk £ K B
Fir di LB (G/COFEER E R S B oK, #h T+ R AN R AR B G/C B9/ . B R FE 28 7B D9 0B L
ARE HEFERRKFHAE  EREK.

BARYEEHR T i EORMAMEZ S RTHEEBRTHZ TAERKT . AMHIE
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X ERATE WA A ERER. ELIR L, £ KEEERERE G ARK EEFH
BERERRN, EKTERERUE TR, ZRKTFREE . ERBEX.

¥4 HUEERFHENFRATFTRORBUKE(XC: HETRER
Table 4 Energy budgets of carp at different salinities and ration levels (3/C. Mean+S.E.)

BEKF HhE

(%;B.W. /day) (X10™® E R G
20 Fw 14.72+1.11 66.791+0.67 a 18.50+1.78 cd
3 14.9940. 83 66.6910.18 ab 18.33+1.00 «od
5 16.0310. 34 58.77+1.60 d 25.21+1.94 a
7 14. 0210. 41 60.921t3.64 cd 25.06+1.18 ab
9 15.03+1. 48 64.36+3.00 abe 20.62+1.52 ¢
40 Fw 11.49+0. 33 57.48+7.01 31.04+7.35
3 12.66+0. 01 53.98+3.57 33.37+3.59
5 13.2040. 40 48.3213.29 34.48+2.78
7 12.79+0.25 58.05t4.78 29.16+5. 03
9 11.9740. 36 65.7812. 63 22/26+2.28
RLmax FwW 10. 00£0. 55 54.3618.48 bed 36.14+7.22 ab
3 9.731+0. 47 55.8015.91 be 34.4745. 44 abed
5 9.92+0.32 47.18+3.45 bed 42.91+3.13 abe
7 9.40+%0. 27 55.81+4.12 b 34.79+2.44 abe
9 9.83+0.89 72.58+0.28 a 17.5940.61 e

B FRRRE—MAKFTF Duncan FHERRMER A HAFHHHEEC. SKF LEBEFER.E NHFL
BWEE(E=F+U)R HRIMEE G HEKAE.

B AE /AT R B, RATET LA L 3h A o
BAKEZRYER ERIANZHRH T, TE
HABAER LN ERER: EREZIIRH
B, FERAH LN ERER.

B RAT 40, 88 7E B K R R /K AR K 89
B Bk X 7 72 % :100C = 54. 34R + 36. 14G +
10. 00E, I, Cui # Liu[1990]MZERB A —F, EH1 ARABSEKTTHEGEREISHREZN
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Fig.1 Relationship between energy expen-

HETHRBRZTR.ESALE.BEREY
Bt FXX T EWERHR.FHTH

—H &, levels (%body weight day™). Hatched bar:

2.6 EEX#%Q\E&*&f{%%%UW waste products ( = F 4 U ); black bar:

matabolism; open bar: growth (scope for

Kinne[1960 | & B —fr b ¥ 1 2K DT & growth).
(Cyprinodon macalarius) I BHZRLFEH W, XYELFENRK —EARIBHEFREEL
F, LI K FERS (Oncorhyncus kisuth) TEERE H5— 108 B R B H F %7K [Otto,1971].Hansson

ditures as percentages of food energy and

salinity for Cyprinus carpio at different ration
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(1984) A Bl — 4k B B4 IR 7K o 4n Ji £ A1) B 72 28 B K F 389 & | 1% Bk [Wootton, 1990], 1
(Ctenophargngodon idella)¥E18. 5'CF , 2R A3. 5. 70 IR R B3 = TR K, 2 Kot KT
MK [Kilambi,1980], X M4 X8R A 45 R —F B A E FRIBF THEKELRKFR
= FBAETR, SHEREFRAZFAR MEN T HIEERETIEN SRR M
AR R, SEIL A 3. 5. 70 BUK S, AR E R LA, # RS FIRK, Ed U5
HEAE, AT, 88T LIRS B AERE R 0 B, B B A BIonT, E R EMFB UL EN SR TR

EREAARHEE T EETEE RV . EESEB MR, AR LT AFREAE S
RN AEESRES, BT ES RSB FHER K ERS IR, A KPR, b
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Mapremisiion 1986 J15 ti » 25 B A6 9 4 BLK i A 1< B9 IR K 8 3 6B 252 /K 5 3 L R AH LA B
S IEFBUKFE RN KA B ER KT EREABRRM. e NESRN AR AR
hrh SR KR ERER 24, 26— 7, ERLAMPH ML AEE RS
Z W& % Lam #1 Sharma[[1985 I3 88 # B 5K K B, [ IR7K F1 4 B N1, 5. F010 20 iy ¥ K (3
FE4r A0, 3.1. 5713), AT AR R SR R IE B AL K, E LR BB N FANEREE
Bk BE 0 3% D0 R . A FF RN BE B WO AR T X—F T EiE.

RHEEERVEE, AREERANBBEENR/D BRERK, BB RO ERRUH
(Rown ) B/Dy K (G HERE KL KH B, FZT X R A X MRk [ Beamish %,
1975;Brocksen 1 Cole,1972;Farmer 1 Beamish,1969; Hettler, 1976 ; Martinez-Palacios &,
1990;Ra0,1968 ] $L IR K B EB A N10:2, BR. ERXBHIRKAXRTEZTMM T
WL R, AT RECE ML AT IS R ERE B A B T (3R o IR 7K 8 288 1 A TR 4 00 R 8¢ 1 i
PEH ETLEENRK B RXRERERREIERANREREBAUTOESEEA2E, HEK
BHEEMEZER, BT XM ARMEBENEN T T REERBERK AL, ZHRELETE
YK EEREERA N F AR E R KB ME W kS & HFE
WIREE S, Z R ELE N TR .

AEMEERLRTRAARIZIFTEL RAMEALAHABD R KA F K2 F 8170 E 389705895 &) — 3
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INFLUENCE OF SALINITY ON ENERGY BUDGETS OF
JUVENILE COMMON CARP (CYPRINUS CARPIO L.)

Qiu Deyi
(Shenzhen Blue-Algae Biotechnology corporation, 518008)
Qin Kejing

(Dalian Fisheries College, 116024)

ABSTRACT Tubificid worms were used as diet,feeding-growth experiment were carried
out for juvenile common carp with initial weights of 2. 19—3. 31 g at 27 'C and freshwater,
3, 5, 7, dnd 9 salinities ,with four ration levels from starvation to adlibitum in each salinity
group. Maximum rate of food consumption, adsorption efficiency, specific growth rate,
-conversion efficiencies and energy budgets were determined. The main results were as
follows ;

(1)The effects of salinity on maximum rate of food consumption were significant, the
maximum rate of food consumption at 3, 5 and 7 salinities was greater than freshwater,and
pronounced a decrease significantly at the 9 salinity.

(2)The effects of salinity on absorpti on efficiency were not significant, the average
absorption efficiency was 94. 62%.

(3)The effects of salinity on specific growth rate (SGR) and conversion efficiencies (K,.)

were significant. The energy loss of starved fish was smallest at 3,but SGR and K,.of fed
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fish is highest at 5 salinity, there two parameter would be decreased with increasing or
decreasing salinities,which was most significant at 9 salinity.

(4)The effects of salinity on the proportion of food energy allocated waste products (E/C)
were no significant, the effect of salinity on the proportion of food energy allocated
metabolism (R/C) and growth (G/C) were significant. R/C would be increased and G/C
would be decreased with increasing or decreasing salinities, which is most significant at 9
salinity.

This paper discussed the physiological basis which salinity influence energy budgets of
freshwater fishes.

KEYWORDS salinity, energy budgets, Cyprinus carpio L.

FE{Freshwater Fish Culture in China:
Principles and Practice )

{Freshwater Fish Culture in China: Principles and Practice )Y ER/K AR FHEES
T —HHEEBKFREEZRREBNMERXRKFER J. Mathias FRREGEER.™
BEKRREEXE KRR BGER XY EXTRSHREANEBRZ IR ANBENES.

FEATFHEAIOENRATE, TSR KN ERMEBF AR REFERL AR KE
RARFPHAEE B TEERRT KEN IR BERERXTS AP UEFBEECRE
Ebr LN AR HEFBUR, FEK=HFBELEETRKEHNEAR, 42HREE . R
T, ERMA IS, —ERD—KRFEHBPERKFHEMEE X KK T HE
Ittt R A =RERZEARWZRALFERE.

ZHEER LE—HARXRANBPERKFEEREMMAE=REN ST EF . 2B
T—E, MR FHNETARTE . KA. BREER BEREH ALEE . HRET.
GeFra R KERGSHEME . NENERA FHAERAREEENE . EEUESE
XAELZHER ARBEMERRNES, NEX SRR, 2E M BFERKFH
HRERER, AHPEXMN BN EREAERERKFREFLYE LR BEEE
HIHESER.

EHRBERITERS, 2E LMW AR TR, RAEENSERRRNE, rtK™=.
Y ARETEUBEARTHREBEALRESE,

G- D)



