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Hi{Fa R BRRRREE
— RHRRMIEERA
Bat WEA AAH

(EkPERFEILZEE Li§  200090)

|BE T 19954 4 §—1996 4 5 AP EATRERRE R B K=HEHT/DESEMHE
W, RASERR T ENREFAAESEERAENEET 2—12 HREBFEHFEREM
AR, B NERER ML R MR M BIERIN AR TR REFERES.
REEFH, MNMFAEFO2HSZE 12 AR, BRBEMN 0316pg / hiBREF 1.374ug / b MR BRI
R 59% BED 70%. THERRAEEM 0469z / hIRER 1.751pg / h; RERYS RIESF
£ F & S0ughtl 1.30h / pg, ETE N 100pght, Y\ 1pg AT 0.05h BRFRR LA E
FEP M 1.97h / pgFE R3] 0.46h / pg. % 5% B #E S00—7000ind / LGB, MR EEMN
0376pg / Wi B3 1248ug / b FHFE R K EE N 0560pg / hiR HH) 1.874pg / h. &
500ind / L MRS B E T, M KIF R W F A8 F RN 3.94h / ug, 7€ 7000ind / L B, MBEE
0.8h/ pg, BEEFREMERE, HEEENEmARA/D.

FE@E  HHE A WYERRE BARN KEEE DBRE

EHSES Q9588

FEaAR—IMREEKANERTRNETHER, —BRINHENEEEBRBEEERAF
AR EMER, BAAEXTFAEERINARRERS, D FHE (Rosenthal er al,
1970; Blaxter er al, 1971; Hunter, 1972; Laurence, 1977) AR TR WFAZEKHE
B, AXMEELREFRBERFaEHNBRERRRYRE, 3 AHFEIEAESR
FRaBEREN, A EATRARXTAEREBAENEIHRER.

1 MR5FAE
1.1 FEERREMASF
hEAFERETREEEKERAREANEZIE P EBRBEATHRNEH
(Pagrosomus major) 34, BRI, RIET 1995 4 4 A—1996 4F 5 AEEFEK&FZE
By B Mgk BT R B /N 3 B s R B HOHAT . TAFRA N 2000 W BEFE E R A VL BEL. 17 &
FF O BT — K 3K 48 B % M (Brachionus plicatilis) , % BE¥E 5 000—7 000ind / L. #H
BB RS, (NAESRBAT — R LK/ R E R, ARIFARRE, BKEELRA
it iE, HhERIFTE 28—32, /KiR 16—19TC.
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1.2 AREREENERTFAREMBENERXNAE

FERPREHERN 2—12 B (nd). FREBTLFENVR-GERERER, &6
AN, G HE T 20 BRAEA 2 I A 800ml KRB BdR = ; 38 HU% B AR L4 500. 1 000,
2 000, 3 000, 4 000, 7 000ind/ L, /KB HI7E 18°C, ikFAHER 2h EBE, R FABER
R, FHBYRFITAH
121 BE% BEEXABEFSERRNFERSKBARKED T ). BRK
RS %EFARIHEINRENSROERR R K L5 R RN E
(Houde et al, 1980)# 0.41° " 2KiHE, RF,r M HE ()5t = (InW, — In26.96) / 0.125,W,
K HIMFE T E (ng). BERE N —AN/N R ETA &5 E R R R F % (nd / h)
HBRBRFPYTE Qg / h. TLRHIFAKK.
122 RABREMHE HKEEBESTFALAFTHXR, TEUFETERRERERE.
2% 4% Murdoch(1971) B8, C = kwy, R, CHEERBRE (pg/ h)sw IFATE
(pe); K REVIERYG y AR, REREBHER. AFFFKIR 50.60.80 f1 100pg AT EHA,
123 BERFEWITE HERBRESHEBENXR, RABRERER. REHRHN
. R EIR AR . ASCRA Ivlev F 2 (1960) R EAL.

c=C,(0-¢%)

R, CHFERE (ind/ hHpe/ h); €, H—E FENFERRTIEERNHKME (ind/ hE
pg/ h)s @ NIERIEE SHEEE X AW XRLEG P AEREE (ind/ L Rpe/ L).

B RAEE (FA, pg/ h) 3181760 5 B A R H BB, BARE Ivlev(1960) T 1245
R AR B (O) R MR RN R (S)KE. REEHETH (HT b/ ind 5 b/ pg) RIEFEFE
#oE. F R A M ER Y I E BN E, b MBI, #IAE (ST pg) B
5 15 3018 R o A A7 f bk B B IR, B SO RV BR DUAR B R A #OR AR,
2 HRFS
21 EfFamRRERRRBhE
211 H|ER RARBREY, FOE-RQHR)FAEEVNKRER,’ ARFEMNERRER
T BA 55 8 A0, 7E 4H R 28 BE A 3 000—7 000ind/ L &4 T, (FAK IR E 35 30%—44.4%. 12
H % 7648 % B R 2 000—7 000ind/ L &, B R 3K F] 100%, L& 1.

®1 HRATLRAEONRE (%)

Tab.l Observed values of feeding rate (F,%) of Pagrosomus major larvae at

different concentrations of B. plicatilis

P (ind/L)
¢ (d)
500 1000 2 000 3000 4000 7000
2 46 2.7 12.4 2.1 8.8 6.3
3 19.1 30.1 18.9 39.3 444 30.0
4 425 55.1 53.1 61.2 68.1
6 25.0 409 422 56.3 57.0 67.6
8 315 30.2 34.9 471 66.7 739
10 47.1 61.5 80.0 64.7 938 100.0

12 90.9 80.0 100.0 100.0 100.0 100.0
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212 HFERBER  ABRERY, BREDBHEFAHKENRA, 50% B EHFRR
RLR N8y, W3k 2.

R2 HRFEMNEREINE (S %) MHITE

Tab.2 Estimated values of capture success rate (S %) for P. major at four dry weight groups

t@ TL (mm) Wi (ug) S (%)
4—5 3.536 50 59
6—17 3.793 60 63
8—9 4.198 80 67
10—11 4.513 100 70
22 HiiFaMEBRK
BRBEMAETENEImEEY .
K, AFE SOpgto T4 031608/ W MEFE k1o S
100pgi 73 1.374pg/ h, LWE 1. s o
23 HRFENNERN & v J
TR 9 500—7 000ind/ L B, {748 "o 50 100 T50
FETHE/ g

7 3 5% 1 9 B B E CHR 9 R T 1 K,
M 500ind/ L # 0.376ug /h 3 ZE 7000ind/ L
1 1.248ug / h; % fF T & K 50. 60. 80.
100pghf, & TEFANNEBREAR, TE
JIN B AR R R SR B R R 4 B A T % Y

10 [ 60
0.8 /0 g
0.6 .
L ® 50ug
0.4 f o PYPEEL LA
] RS T
0.2 [ 97g.-m®
0 * L
o 2.5
_I_: 2.0 k /. 100ng
\% 1.5 3 /./: ___________ ® 80ug
~ 1.0 ® .-
= -0
® 0.5 [ e®
&®
® L5 -
o THIHE
1.0 L /
0/.
o
0.5t .’./
0
0 2 000 4 000 6 000 8 000

1B % /Cind - LD

F2 EHTamIIEERR[HEIviev(1960H R ]

Fig.2 Functional response of P. mgjor larvae at different

larvae dry weight

H1l ES{FaRE K RNYEMurdoch(1971)E 2]
Fig.l Developmental response of P. major

larvae at different concentrations

HELTERMTFAERE, LWE2. A&
35 Ivlev(1960) B H# C, T EER], B
BirEREROCRBEEIN, LHE
fF# FEH B 100pgHE N H E, 53
19.502ug / hs @ WIBE/FA K E T T [, X
RUABEFEANERT, HAEERKIFA
B AR/,
24 ERFEaNBREZLEE

REFRY, FENERREE(FA)
FEEREERESTEM x4 44
TEHANFHBERSRAEREHNEE
500ind/ L B¢ 24 0.560ug/ hs £ 7 000ind/ L
B4 1.874pg/ h. BERKAERBHEAREM
BE, PHEEREREFATE SOpght
4 0.469ug / h, T 2] T 100pg it M 42 & 3
1.751pg/ h.

fFeau R E (HT) U RER
REBBRMEWEINE (SDEREEAT
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#*3 HARFEIIGEREIVievFEHNSH

Tab.3 Parameters of P. major larvae functional response in the Ivlev model

Ws Ivlev i 2
(18) Cunx(1g/h) Cuax(n/h) @ (k8/h) @ (n/h) r
50 0.772 1.104 2.1E-04 1.5E-04 0.82
60 1.443 2.061 1.6 E-04 1.1E-04 0.89
80 3.896 5.566 8.0E05 5.6E05 0.97
100 19.502 27.860 1.7E-05 1.2E-05 0.99

®4 HEFENBAREE (F4,pg/h)
Tab.4 Feeding attack rates (FA4, upg/h) of P. major larvae

W P(ind/L)
(ng) 500 1000 2000 3000 4000 7000 FAT3y1E
50 0.178 0.258 0.402 0.467 0.633 0.874 0.469
60 0.341 0.447 0.642 0.817 0974 1.349 0.762
80 0.726 0.866 1.136 1.391 1.632 2279 1.338
100 0.996 1.155 1471 1.794 2.092 2.996 1.751
FAFHy1H 0.560 0.682 0913 1.117 1332 1874

i T e, W& 5. AiEERHARTE M 1.300/ pgfE=E 0.05h/ pg, ¥ FBFEM 1.97h/ pgF
&2 0.46h/ pg. ZEIERIEE B MK (500ind/ L), TE K 50ugfr 18 I 03 E K 3.94h/ pg,
T ZE 7 000ind/ L B, {2 % 0.80h/ pg. MEEFAMEET, FENRHMARAAEE, TE
100p g 178 ££ 18 6 95 BE 24 500ind/ L B 348 F B 18] 25 0.70h, X% 7 000ind/ L B 3 £%;
R, FRNRTEREREELG TS IREZABEKR, A soug®l 100pg, 7E1H
X% B 5 500ind / L 9 3 3-8 18] T % (3.94—0.70h / pg) k7 000ind / L B B (0.80—
0.23h/ pg) ERHEEZE.

£5 NWREFLARERUNE (HD LRFEFREBR R EHETHE (ST

Tab.5 Handling time and search time of each feeding reaction of P. magjor larvae

Wa HT ST(h/pg)

(1) h/pg h/ind 500 1 000 2000 3 000 4000 7 000 FHME
50 1.30 0.90 3.94 2.71 1.74 1.50 1.11 0.80 1.97
60 0.69 0.49 2.05 1.56 1.09 0.86 0.72 0.52 1.13
80 0.26 0.18 0.96 0.81 0.62 0.50 0.43 0.31 0.61

100 0.05 0.04 0.70 0.61 0.48 0.39 0.33 0.23 0.46

3 WitE%iE

Ivlev(1960) F R F MW S AR, ERFAMIER L BFAaRFmE, FEE
HERIBEFAEET F M@ SBERTFALXEMN M, RUERFEENTFAERRE
BB MR /. BRI R 5 Laurence(1977) A Ivlev(1960) 75 84 & B A 45 R 25111,
i 5 Houde % (1980) X35 £, LR85 R PA R L R A, Houde FilN, @ SHEMEIFHA
AEME AR THFARIEHNAESHBHAERENER. TR, ITARNER, @
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SR EY A F AR, K H A% & A F#E— 3 it

FEADENMRABFENFARTRAREBSHIENURIEFALEKAIEERN R
ERTF. ERFANKERBINEN 59%, 55 £ 5 (53%) . L8 (69%) . #7 (49%) . i
(40%) A ¥ K (Houde et al, 1980, Blaxter er al, 1971), i B Bk F K P8 & & (10%)
WT f (5%) (Rosenthal et al, 1970; Blaxter et al, 1971).

KB B R R, £ 7 000ind/L T, A 90% B EHFa A #HTMRES, ik
HEEREET, KBS R WA, T ERE X ER R A RS (Lasker et al,
1978) , (B 1K} 25 JE 30 B W & 483t 500ind/L(Houde et al, 1980), HiE & &Ik ¥ 1K, A 8E
BEVHKEENEFATALKER 16—18C T¥AE 12—13 BRI (BE %, 1998), X
AREAABREFTFAFERKMIFIERRZ —. EERHFAN T iEE+, A0
FARKERBEFEENERERR KT, AAER 2d B MKBEEREEHEARIFA
MEER REFUFATRTURER, FEMNVESREREBHREFA—ENEK
E,EMNZPAEGERARNEIET HERE, 1998), YFAKEFE TE sought, %
BERT AR R T B — s, B R 2 MG B ) 2 5 PR AT 4 A SR B O/ F LR D KB B 38
BN, HRERRESHRERBELATHEIMNEE.

it  ARFEATHEFRREBKEHEAEREFARA, 2545 00%A 08
Br 5% b1 4 il S8, TEBOAME.

2 % X W

BER, WK, RAR, 1998 EREENHA THFARR EKNEBFRER. k=28, 220D):
33—38
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FEEDING ABILITY OF PAGROSOMUS MAJOR LARVAE DURING
EARLY DEVELOPMENT——ITS DEVELOPMENTAL AND
FUNCTIONAL RESPONSES

YIN Ming—cheng, BAO Bao—long, SU Jin—xiang
( Fisheries College, Shanghai Fisheries University, Shanghai, 200090)

Abstract The feeding ability of red sea bream (Pagrosomus major) larvae at 2—12 age in days
to rotifer (Brachionus plicatilisy was studied from Aprl, 1995 to May, 1996. The larvae were
supplied by the Xiaomai island breeding base, Yellow Sea Fisheries Institute. Seven groups were set
with rotifer densities of 500, 1000, 2 000, 3 000, 4 000, 5000, 7000ind / L respectively. Each group
included around 20 red sea bream larvae. Feeding rates and feeding intensities were tested and were
used to establish a developmental and functional responses model. The results show that the feeding
intensity level ranged from 0.316pg / h to 1.374pg / h with larvae developing at 2—12 age in days.
Capture success rate reached 59% to 70% at 2—12 age in days. The average feeding attack rates
increased from 0.469ug /h to 1.751pg / h, the handing time decreased from 1.30h/ pg to 0.05h/ pg,
and searching time of each feeding reaction minuses from 1.97h/ pg to 0.46h/ pg as red sea bream
larvae grew from 50 to 100pg dry weights. Feeding intensities from 0.376ug / h to 1.248ug / h and
average of feeding attack rates increased from 0.560pg / h to 1.874pg / h as 500ind / L of rotifer
density heightened to 7 000ind / L. At the 500ind/L level, the searching time was 3.94h/ pg, but it
was only 0.80h/ pg at the 7000ind / L level. As.red sea bream larvae grew, the influence of prey
concentration became progressively insignificant.

Key words Pagrosomus major Larvae Brachionus plicatilis Feeding ability
Development response Function response
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