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BARRMEEFEIMAX. RKXASBHEAER. X2EA. A, J4EK, #EALR
Hedtt, 16 b A FEZARW =Y, TN FRATRE AR AREREALFHETRXTE
BRI, B, ARRW PR TaRBEARMA, HE R RARRERPE. HBEE
HEHIFEN., RAXREDEZmERRRZHE T, TEA HBRKF., R HR REM
RES., ERBEETFPHFTRERTFREBRKE. E4EFPERESRBIE, KK
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W, fE19944E8—11 Al BB HESABATEEEH, LT 4K (KE.: 6.80—
60.20g) MEAEKELH. LHKME N SOL BHBMKIKFE, Bk R BHHEK 2K BRE

*E K B RRFRAEIHTE, 393705425, %, B, W4 F19644E4 A, 5+, BIBF 5 5, Fax: 0086-0532-2870882
W H 3. 1996-03-21, BB H #1: 1997-06-30



4 3 ZF L, BORUK T3 B h A m R S IR 369

2/3 FRE, L3 A K BT RV IR IS K (pH = 8.0, 2R 32). LIS 4N HBUKFE (R
), BNMNKES M EEH, BH2—6BALRS, SRLHWIIT20d. HHANEHH
(Ammodytes personatus), 76 LI FF A ML R AT 45 & 240 RARAE. SKRKIEATHER
BRGNS LG, TR ARG, R SCTHEBAMRT, LN, MR
J7 vk S BUE R M 4 A (B4 30—50g) Bt T 4. SLR#ATHIEIE X 4R 09: 00 M1 T4
16:00 &4508 1 K., BEWEAT, DAMT W3k IRt 288, Bt T 400 5 (ER) LA TR B O v gt T & 0

YR, 248 L3 i & B B 2 Pekin—Elmen240% 5T R 4 A I & .

BERRIFTE: C = F+ Uy + G (Durbin et al, 1983) (C,, B F, BEX;
U, BHEME: G BAEK), R Uy = C - Fy— G iRiE 4, = G, — F (BB, 1991) R
RRM (A B, BREBEN 4,/ Cp REKBEN G,/ C
2 #£R

EE R EMAELAR R 1. BRASARARKISFHS N FHELRSABRGE
A HRE 2, FESWHEN, £ ARKLET, REXFHS W TFHEM S ABERGE D L
EEEER(P>005), MEARMAMAKTET, LR VFHEMESUBFEEREER
(P < 0.05), FAZHBE B MK T4 MR /D, 2668 AUFE 26.8C M 24.4C I, th R B AR
R AL, FEET 2 R LR, 5 H B AEEEANESHE, AT RAEMARKF. &
HEMEA R A K7 4 R h, R BUHBE AR THM B M E . ERABRKFET, &R
B REA. AERNE D B RE T YREEKE FEMEER NN EEEES R
HEM M LA 24.4°C B H B B [4.49mg / (g + )], FEREN AL AT RAME, 7 26.8C
i, 054 fa K 7.80g B Bt & [1.41mg / (g- d)). 4 K SK 58 o 09 20 HE itk 22 08 B/ [1.04 £
0.31—1.41 + 0.14mg / (g d)]. B8RRI HRTE 24.4C,20.1CH 148CHf, HFEH
KK T BEAR T 38/, 7E 26.8C B, 7E AR AN H AR K (6.77%) BB &K (84.34%) .

R1 ER(EFHE)MNEEEMEWER CTYELRER)

Tab.l The energy content and biochemical composition of food fish, Ammodytes personatus
K& # 2q: 11 EORETE IRl s &
(%) (KJ/g) (%) (%)
EHE 4 74.98x0.25 5.31+0.16 14.75%0.15 5.23+0.09

R4 4 4 B L M ST A B FDOBUK S 9 AR AR T AR AL, PR IR B B R S R AR R
(£2), EUERBERES AR ROERZAS B, BHMET 5 HERKR, ERERES
T, HASLTEE R 50.20%—78.70%, K A ., KR T FETT 2. RAREE H R
K BALR 2 — B A s, R 26.8C M 14.8CHf, EFFE H AR /KT T FET Y
B, FERWEKAS R, XMERRTLEER/MIAS, BB RKF, HELEEAN
11.25%—15.50%, 3- LB B /K PRERT 2K, RERHASRBERAERAE. &
A K R B H OBk T 1T FR T AR, (B 7E 24.4C B, A KR BHH (35.26%) HBLTE
T4 B OBK s ZE B K B OBK T, B KB R B KR AR E M AL 22 4L, ZE AL TE By
5.81%(14.8°C)—34.20% (26.8C).

KA KA EBRCNE R KT E, EEKSBBER ARYGETEITEZE,
RIHEETEMEHREMEX (R 3).
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Tab.3 Regressions between nitrogen growth (Gy,mg / d)and nitrogen consumption (C,mg / d),
nitrogen absorption(4,, mg/d), respectively, of young S. macrocephalus
Tk Y =a+bCx Y =a+bAx
#(TC) Y a*+SE b+SE r a+SE b+SE r
26.8 Uv 0028 5%0.0034 0.277 5+0.0311 0.894 2 0.0357+0.0043 0.0992+0.0184 0.769 0
Gy —0.028 8+0.0029 0.5220+0.026 7 09748 |-0.0490+0.0043 0.5610+0.0363 0.960 5
244 Un 0.0096+0.0054 0.492 5+0.0630 0.8576 0.018 3+0.0053 0.0512+0.0078 0.8136
Gy —0.0138+0.0040 0.4030+0.047 4 08758 [-0.0690+0.0311 0.4076+0.0460 0.8838
20.1 Un 0001 8+0.0014 0.5800+0.0192 0.988 1 0.008 4+0.0041 0.0438+0.0052 0.8722
Gy —0.0169+0.001 8 0.4330+0.0250 09651 |-0.1622+0.0222 0.1614+0.0282 0.961 2
14.8 Uv  00196+0.0021 04300x0.5080  0.8745 0.021 2+0.0026 0.0260+0.0042 0.799 6
Gy —0.020 4£0.001 9 0406 7£0.0457 0.8844 |—-0.2803+0.0276 0.3705+0.0450 0.8690

3 it 54iE

HEl, A XALAWIAROBEEERLFEMA, KO B G5 66445 3% (Carter e
al, 1992; Savitz et al, 1977; Sadasivam et al, 1985; Klumpp et al, 1986; Porter et al, 1987).
Carter F (1992) EFE AN AW IH RS, RAXAEFRAEEARYHEEE RN 3.9%—
6.0%(HHRMEAR), MBERHEEBYNN 12.6%—18.7%; Beamish % (1984) LI X & &
HE. AR A& RS HAR IR 45 R (3.8%—6.6%) , TI7E X BEI R K M BIR S, KAB
B RER S AERNE S LB AME (10.59%—15.50%) . fE& NN, a4 a R
RZER, BREXMERYFEIRE, A0 R HEM 2 ZVBCE 0T G IR, B
EEHBIAR AR, B 0 AHE M GRS 8 NH,-NAUR B N), &5 BB A 13.3%—56.9% (Carter
et al, 1992); HLBEH) N 35%—47%, HE & BAMY N 0%—10% (Beamish et al, 1984); —
A A R HE M & R Ee B A 28%—55% (Beamish et al, 1984).

EHRA X BHAERER (RE BBRKF 50.20%—78.70%) , X T8 R h FT A B 3T
hR R EEEAREFEREN, BERAMAHR R SR, Savitz(1971) f Savitz
ZITDAEUBEMELRBEREAHMSEBRBNXR, A HRERT B R LR
*FZBETHRA EHEARBRAX-HRXR. B, KO BE5H R HMRE R R sy
R n, 3 B _ % 2 B E K H LM X (Savitz er al, 1977). ¥EATLIFEE KIS, i
AP, AHM SRR RRHEEIEMER (EZHESE, 1991)., AR 200, BH#EsE/M
FUHE M BE AU, R T 3 n, 5+ B2 B EN B &M%,

AR R R E R E I TN, Saviz F (1977) MK, BB 85 B HEUK
SP-BF, B R R R IR /. Klumpp % (1986) E X} 3 M AIFRN BT HHR b, RIAE
BERID - EBRERS, SR, MERAARUKBH TR, BTHTA XX EMB
RBRERD, MR EANEME, EFPFR+S, BHLARE 244C,20.1CH 148CHY, BiE
REREM, RRKRREZ EF, £ 268CH, E MM B BAT, IEHES; ERE
RE, BB EEZE TR,

Carter % (1992) WHBARM ALK SRBERM X R R —HEM KR, ZEKSER
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HAKFEM MmN ZREARKFAIEREAMER LAY, AERKSATER
B H L% & (Gerking, 1971; Birkett, 1969), XM A A K EABBW X R ZERREEK
T, RAEBAYEENEQFEER, A IRELE T, BN ERBHHL. EETFEF,
EREMEAERKRSAER. ARKHEEENELHEX.
AAEKUERGRAXRNBEAFAMANBEERR, EWALERKEENEFRE, &
ARE EEENEYNEORSEAHEERAME. Jobling % (1983) &3, HHME
BB K E R, SR KBERER. MITAN, EREARAKFET, AXLXFARESERD
B VEAC I B U5, AT PR A £ 350 fB.  Rychly (1980) & 3R, 4T 88 4 &4 K BCR B B
BHFESEH 32% HE 58% W H 55% HE 65%, HERWYAEEE 74% b, BHAEK
BAEHM, Gerking (1971)FEST Lepemis macrochirus WRE N BAEKMFFK P, LI
ERTEHE, BREAFRBLBREM14g ) 39% FEKZE 85g 1 10%, XEH THEA
KA, S EYHEARER K FHRMLITE. Carter ¥ (1992) INFy, AR EEKMER
Y EFHABRME R, B RENABER, o EA K RERKRRERE 50% UE, &
B ANER (EHa)BEARSEE 8.97% (FH), ERERET, REYHANAE
KR K 5.81%—34.20%, EHRK, XTRESAARFEYEORSBERGE X.
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EFFECT OF RATION LEVELS ON NITROGEN BUDGET IN
JUVENILE BLACK PORGY (SPARUS MACROCEPHALUS)

LI Jun, XU Shi-hong, XUE Yu-ping’
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)
t(Qingdao Education College, Qingdao, 266071)

Abstract Four feeding—growth experiments on juvenile black porgy (Sparus macrocephalus) were
carried out during August— November in 1994 at a mean seawater temperature of 26.8C, 24.4T,
20.1C and 14.8C, respectively. The fish, reared in 801 aquarium (pH = 8.0, salinity = 32), were
fed Ammodytes personatus at 4 raﬁon levels from starvation to ad libium. The nitrogen intake,
faeces and retention were measured and the nitrogen excretion were calculated using the nitrogen
balance equation (C, = F, + U, + G, ). The nitrogen intake [mg / (g- d)] increased with ration
levels (%). Nitrogen faeces [mg / (g * d)] also increased with ration levels at 26.8C and 2447, but
a maximum appeared in the second highest ration levels at 20.1C and 14.8'C. The relationships
between the nitrogen excretion and ration levels are similar to those between nitrogen intake and
ration levels. At the maximum ration, nitrogen intake, faeces and retention [mg / (g d)] decreased
with decreasing temperature and increasing body weight. At starvation the nitrogen excretion [mg /
(g » d)] changed a little and ranged 1.04—1.41 mg / (g * d).

The nitrogen budget for the black porgy changed with ration levels. The nitrogen excretions as
percentage of nitrogen intake are the highest among the components in the nitrogen balance equation,
At the maximum rations the nitrogen excretion decreased with decreasing temperature and increasing
body weight. The nitrogen excretion (%, nitrogen intake) was positively correlated with ration levels
at 26.8C and 14.8C. The nitrogen retention (%, nitrogen intake) efficiency decreased with
decreasing ration levels, but a maximum appeared at 4.07% of ration level, not the maximum ration,
at 24.4C. At the maximum ration, the nitrogen retention efficiencies changed in the range of 5.81%—
34.20%. The nitrogen retention (mg/ d) was positively correlated to nitrogen intake (mg / d) and
nitrogen absorption (mg / d).

Key words Sparus macrocephalus Nitrogen budget Ration level
Subject classification number S963.1



