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Feeding ability of Paralichthys olivaceus during early development stage

GONG Xiao-ling', BAO Bao-long', JIANG Xiu-feng?, SU Jin-xiang', DUAN Xiao-ying’
(1. Fisheries College , Shanghai Fisheries University , Shanghai 200090, China ;
2. Beidaihe Central Experiment Station, CAFS, Beidaihe 066100, China)

Abstract: Through the development response C = KW and function response Holling, Ivlev equation counted and
predicted the feeding ability of 2 - 10 age in days of Paralichthys olivaceus larvae. The result showed: the feeding
intensities were not more than 1.7 #g-h~! at prey rotifer density level no more than 3 000ind* L~ !, The feeding
intensities increased rapidly with the age increasing, at 4.6.10 age in days and 3 000ind* L~ ! food density level,
the feeding intensities were 1.35,1.68.3. 89ug-h~! respectively. The feeding occurrence rate increased with the
larvae development, at 2 age in days.15 000ind-L"~ | food density level, the feeding occurrence rate(tg*h” Mwas
only 0.69,but at the 10.4 age in days.15 000ind* L~ food density level, the feeding occurrence rate was 18.72
pg-h~!, the later’s was 27 times of the former’s. Prey handing times and searching times decreased rapidly with
the larvae developing, at the 2 and 10.4 age in days, prey handing times were 0. 485 and 0. 040h - pg™~!
respectively, the former’s was more than 12 times of the later’ s, but at the 15 000ind+L~! prey density level, 2
and 10.4 age in days, the searching times were 1.449 and 0. 053h-tg ™! respectively, the former’s was more
than 27 times of the later’s, that indicated the feeding abilities were lower at the early days of first feeding, and
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then increased gradually.
Key words: Paralichthy olivaceus ; larvae; feeding ability; development response; function response
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1.1 fFapykE XA FE

FEEEAA TR, AR08 B0, 7 400L 5 B A VLB B Pl MREREMN{TAaEFD
B— KB MR8 4 E R 30 W Brachionus plicatilis , % F§ 10 ~ 12ind-mL~ ', f@ 3% #i[6], F 847 B B 7
18.5~20.0C, 3 E X 30~ 33, KAEK LRG0T IE, A BRI, M KErh i HokEd 1/5
H=E 1/2,

1.2 ERIEHRINE

B R R 20 ~ 30 B R EBOK 20 IR K, LB EARERE S 0.000 1g #9417 K
FriFamEE . TE, TEW)RFEE OCHERTRAPZL 24 h FHEE,

1.3 FeHraZas heyath

BEHUA R SR LB — AP & B UR — S , B iF A S A R B EE X 1.3.5.7.10,15ind-
mL "~ '#% 800mL /K B BeAR i, AR AR 20 BAA 2 h UL KRB, BREMRMHBETRERE DK
BB, WA T A A,
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MR R R TR HEEN AR X/ NMIFAEERREREETHERIRER,
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AERNESEERESFAEEAKEBTUTERR)NER, TUH C=KW kil (FfatE
PRI 7E 10~ 200 pg ZiE], DHRER N RABAERE S5 HMNFE(P) R AR BRI (LIRYR R FR) K
3%, 7 LA Holling % C=ap/(1 +afp)Vak Ivlev HH C= Cra (1 — e~ @P) 23R,
X, C—EBEEFE (g h ' n-h ™), K—EHARK, W—FETE(g), Y HE BEEESHKR,P—
PEREE (g L7'H n-h ™), Y80, - HEFASEHEHBENSH, c —EHEESBRBRE
REMHERE ,Co—— ETEFENBE KBRS 1 (1g- L7 '8 n-h 1),
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Fig.1 Relationship between age Fig.2 Relationship between age
in days and body length of P. olivaceus in days and dry weight of P. olivaceus
*1 FHI-4BRFRESEM
2.2 REFE BETEARARUNTL
BRENGEFEHRANF AR S ERE Tab. 1 The percentages of feeding rotifers
BINE A, AR 1 AT LB t,3 ~ 4 B 8 F (T °“’-"‘"";;“‘_‘ “"’diﬂ‘“ “Iio;;‘fl;si'“""”““‘
0 0 B £ B R A FE 0 N T D, 84 o e m‘;mm -
RS B R alE P ER LS ATE I = 1000 3000 5000 700
¥AEEM IESL, B8 At S 0 60.0 49.3 44.5 38
1~2 32.9 21.4 27.6 20
2.3 BERME 3~4 7.1 1.4 17.2 16
5~6 0 10.7 6.9 12
Fe¥{f a1E T & (W) 2§ 40.60.80. 100, - 0 71 03 u
120ng(FERL R H iR  2.04.3.71.5.68.7.72,10.37) 9-10 o 0o 0 0
B HBERSI RS 61.3%.70.3% .77.5% . 11~12 o 0 0 0
b ) . ’ @ % =13 0 0 0 0
83.7% .89.0% . FHFHRIKBFEREBINEHRK LK e O 6 ® 18 o

Ejyl‘i61.3%,&ﬁ%iﬁ,{¥ﬁﬂﬂ§ﬁﬁlﬁﬁiy G RAT A PR T HB () 08 2.
MABIFENEERY MEFATEMESMN, SerapEtfaiskG) 1.7 3.

ER:NE S gi R ES P T
®2 FHFAEARAH . EHNEETHRREE (pg-h™")
2.4 %ﬁ?i}ﬁ‘—ﬁﬁ_ﬁ; H ﬁ% Tab.2 Feeding intensity of P. olivaceus larvae

7E 8 Bk wt, AU 3R B iy (R B 1 000 ind - at different age in days and food density (pgh™')
L9 1.34 g h 385 15000ind L' FHI 7.30 g+ B # P (ind L")

2.7
4.1

-]
LIS
o

(d)
b~ ZEAERLEE B 7 000 ind L F A4 RN 4 H e
W9 1.650g-h~ 185 10 H A9 14.07ug-h~ " B, 2F 2 g;z 1212; gﬁ ;;2 g}g gg
PHFEBERME —E &0 TR B & ER % ER I 8 1.3 3.61 541 55 617 7.39
9 1.2 3.72 6.5 9.43 10.21 11.65

BB RKBEAER T BRS04 7 000,10 000,
15000 ind L™, ZF HRBFEEBREHERK,

—
(=3

1.90 3.89 812 1407 14.42 19.83
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2.5 RBERM Tab.3 Relationship between feeding
R 0k 4 5 T BT 0 S BRI 1728 intensity and dry weight of P ofaceus larvae

o AT KB SN, K B R R C= KWY RIFAS ol 5 B ms pXR%
BEHFABREINERSHZ - WNE3HH 1000 1.8638E_4 1.9391 6 0.999
WO, T O M KBS AR Y BB 200 3MMTE4 1Rl o 09
5 BE B 3% g o0 , (B 7E 1R R BE D 7 000,10 000, 7000 2.5210E-6 3.2224 6 0999
15 oL I, pm e w0 o o
2.6 IHEER NI

HIEEE B R BB b R B 58 E AL B B DI RE R AL, B R AL T A X4 37
HEE93E B, R R IMT A B AR A S B2 1) XA Holling FREREAEEMEET
PRIEAF 8 — ERRE R, BFAFBERAOERE, BB ERKEE 15% ~ 50% Z 18 CF 5EF A 6% 2 L
FEM)AFARRREHN S —BWHEEIREH ey FREMR, B _HEERATARNME, AR
4RGSR N EHXRRW R LLEE, Holling I B 8 iE & Ak R T SP{F D BB S b, {H
Ivlev R H—EZHN Coax FE S FHHHS

% 4 Holling 7125 Mev AEEMEH
Tab.4 Parameters of the Holling and Iviev equation

i Holling 7 £ Ivlev 7 B
(#g-h™!) (ind-h™") (mg-h7') (ind*h7!) (#g'h™!)  (indh™') (#g-h~") (ind-h7!)

40 2.04 5.83E-4 4.097TE-4 3.220 2.254  0.8081 2.946 2.062 1.69E-5 1.189E-5 0.554 4
6 3.71 7.3%0E-4 5.145B-4 0.763 0.5  0.9971 2.248 1.574 1.262E-4 8.834E-5 0.965 1
80 5.68 1.081E-3 0.757E-3 0.254 0.178  0.9992 7.348 5.144 1.08E-4 7.60E-5 0.9935
100 7.92 1.313E-3 0.919E-3 0.09 0.069  0.9953 17.683  12.378 9.566E-5 6.696E~5 0.9918
120 10.4 1.781E-3 1.247E-3  0.040 0.028 0,925 35.801  25.124 8.457E-5 5.920E-5 0.9886

ey FHIZH Con 5 @ KL L RIAE UL T x5 FHFEaREEENNRESHNE

P4 SR BE ) B3R, 36 LM Co O LT 40, F 67 Tab.S  Observed and predicted value of

4510 5 £V ) 5 BUSEIRA B AL BRI A2 B, Seeding Intcnsity of P. olvaceus lervae
%%iﬁ&ﬂﬁm%‘# ffﬂﬁmwmﬁfaem# B B (ind- L) mﬁ‘ 60@ ; i‘*‘@ _
1000 0.238 0.523 0.913 1. 2.001
ﬁcﬁﬂ%ﬁﬁO ﬁiiﬁﬂfﬁ 0.252 0.528 0.907 1.?.33 1.969
. W 0.485 1.084 1.923 3.007 4.321
2.7 BEBEFANVNEZEESTMME (g h™!) 300 fﬁiﬂl{ﬁ 0.484 1.08 1.92% 3.003 4.319
1 1 0.354 1.014 2.05 3.498 5.321

XKEE{E 0.423 1.291 2.8% 5. .

AR K F UL (B B S AR s o 5 AR OF 6 5000 HWEH 0.422 1.23 227.861 5.32$ g.;gz
T AR SR R BT B, LA R L% 5, iﬁgg 0.385 1.241 2.755 5.02 8.067
. e z 0. 1.350 2. 7. 643
#F P17 60 RORIE OO B LS AR GLEST o0 bt 0367 1354 34:m 7021 17634
sl 25 I 0.400 1.373 3.224 6.175 10.357
ttﬁ,&?ﬁ:ﬁdx’ﬁﬁ%ﬁﬁ%( W< BO#g\Pi - %ﬁgn 0401 143 3.0 759 13.58
st - 1Y : ; 10 ) ) ) 3.688 7.543 13.534
7000 ind-L™") e , 2 B8 5 RS2 404 L Y B £ R X i 1 0.412 1.492 3.697 7.459 13.161
BMBEMEEN, X EH N EFAE /A, BRER mﬁfﬁ 0.352 1.480 4.113 9.137 17.450
BEICEIR AL R K BB /M ke, OO0 DREH 0% Lo 40 sk loo

TEHR MARBERMNHMBERERERAFLIEKEN ¥ . FIMIE H #94K Holling 77 78 HE W 4 #0855 & T8 B (8 ; T
EREFHE RN, STREREL, BMAET HIHE My FREENEOECRERNE,
REMGITHOBEEREASMBERKEL, METHTATEKRT 1000g LG, DB R N1 8
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3% £ 58708 ) 0 S B U 2% (R A0 0, X R R R A Y BR AP T TR IR R BB IR A 1 KB RSB (Y
BEtEE P HME , 2 T, TN SR S SRR EZ RS S A L HE,

- r F6 FHFaRAXEE(pgh™")
2.8 WRREF Tab.6 Feeding occurrence rates of

BEAEEEEABRERUBERIERSE P. olivaceus larvae (pg-h™")
W, EERFAaEE/NMINEEBRNHEE, Bk FE H#E WM % E(ndL7)
(#g) () 1000 3000 5000 7000 10000 15000

6T, FH I AMBRAERMFATE N 40 2.04 0.041 0.577 0.628 0.65 0.672 0.690

FER TGN, T aE T HEN Oug i, 60 371 0.751 1.441 1.75% 1.95 2.12 2.277

EATHERE T BERERHAT LETEN [0 70 1w s oo 7w s 102

60ug Bt B TAHRI B R 1 000ind- L' W B A4 120 10.40 2.212 5.979 9.064 11.640 14.790 18.720

AT 1N, HEMS KT 1, T EN song HE

RN 7000ind L R A A E N 4. 16ug-h~!, BILAT I fFREF OMRTLR, BERKERK, B
EEETHNREFETHSHNRE, MEFATENOMN, B8] &4 RNEEK FHFarmpg
B 1 000ind- L~ FHE N 1200g MR R4 RE TE N 401g 19 53.8 &

SHBMN R A FaEs: B FWME *7 FRRIMESTENLR (hpg!)
FHIFNEE, CREERSRENEK, TATE Tab.7 Relationship between larvae dry weight and
T W 40.60.80.100, 1200 Bt , FL A H # O\ B ja 43 searching time of P. olivaceus larvae(h-pg™')
%1% 0.485.0.635.0.194,0.084,0.040h g~ F R T T
8 T 40 B 1200, KA IERAR B TR T — )
12 f5 %, AR B 4%, £ 18 2 90 B 8] BE AT R0 & F il 3000 1.733  0.6%4 0.377 0.239 0.167
E“Fl}%c 5 000 1.592 0.567 0.283 0.167 0.110

N N 7 000 1.531 0.512 0.240 0.136 0.086

Ziifﬁﬁ'ﬁﬁjﬂ@?ﬁ%ﬂﬁlﬂ'—ﬁﬁﬁi?i%?&% 10 000 1.448 0.471 0.210 0.112 0.068

WFE7,BEHFEMGERS, PR ERUBR 15 000 1449 0.439 0.18 0.094 0.053
KR, @I EMEEFAIE I ZARB B E

¥ 948 I 0 I BEAF A T E A3 R TR, FEERIEE R 1000ind- L™ F T E Y 40ug BY
18 F0f )R 1200g B9 5.4 R ;47 fa 48 T i iR B 1B R BE RO 3 0 g T R AELRE T E 0 6 0% 3 A T R
f o 6 S 1 2 B A IO T T B AR B RS &, 7 T E O 40pg B, WHA B R 1 000ind- L' T
BHEY R 15000 ind L~ F 8 1.7 /%, L R iAF A B G E T H R T8 3 MR R R EERES R I
BhEEEENEHREAEREABZ FHELATVHE I EHRNENRFHUELT EARUR
BroEE, MiFatRERT ENEERERE S FANFE KFRAFH,

3 itie

PR BB AT UNEE RN SRR M FERITE, A S R T LK
SRR ARG, MR E P AL BA SRR, @i yURTEE Mok B84tk Kb
TaXMEa" " A TARNNE, BIFNIRERMA, RS EERNB AR, RIMERE, TBH
B R B IR A1, BRI P O BL R AR BRE pH. B A S FANERENEMBBEXE; S
A7 BB B BE 150 2 BUFREE s ERHAE B AT SR, I DR AR TG 38 O B TE B BE T DR BN
ﬁ%[g]o

ASlh FEETFHRIEMEES, HEORETF Pt KNSEAG T, ENEEERT
7000ind- L™ SHF R KRB0 B E N, R SR, IER A FRENFa, HBEaB I ts
TZHRARIRE , B R M K EER A RS EXAH R R % E R B A 8t 500ind-
L0 SRR B R A 1K, AR KRR T AR S A REREUE R R e R, B E R M B T
HFZRASETAMEORE 8 IE SERANERK EEREARSER, —EXEEM X
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BLERFAKERT, BRFEARENFEES, BRI RE, T 17 4 788 K % E H 7000,
10 000.15 000ind* L' F B 88 354543 310 3.224.3.206.3.410, S HEMEAR K, R B R E B %
B —-2BEUE FRNENFEEHMFaNERBRERFHORAE, XBEh F rHRaAE
AREBEHERGERMEARE LR, YEREHARE P -, HEENEYHNEHKLS4HE
v 2 D2 s AR B , A T 0 R 8 EE A 2 i BB K PR S B £ 4, R 7E Ak Pl AR o, B AR A R ik 3
—ENEE, XA,

Holling 1 Ivlev 77 72 ¥ 7] AR #RF AR B BE /1, Holling 1 Ivlev R M SETL, R THEF
K, BRI R N th 2 25 1k . Holling 7772 B #1182 30 a [ 1T £ 3 2K 3 BE A0 A0 2F 64 3% in i
SHERHBUR KA K, Ivlev TR M @S58/, RYENEEMTEAEREINEWE/ ., Faf
fFEEMHN @ EMFa TEMMEA L ERABRNBE, XSRS Laurence® ] Ivlev B &
8 ( Pseudopleuronectes americanus) @ W18 T B34 T B/ME—3, 55 Houde S R BMM AN @ B
fFeaTEMMME MR, XHANUSERTREEH THEERERN. B REERK/NREH
HBR T (LR AREXFERR —RENRR), BFANERT TR, X5 FHMEMIHNSERET S
—B, — BEBADRETL, BAEHA - LHTFAMERT TR, A RERE - MREE
MEE N, ERRENER, RN EEFENERREORETRNY, XU TFaMEK, BELXF
W E, B gR,

BE W

[ 1] Holling CS. The functional responses of prey density and its role in mimicry and population regulation[ J]. Men Ent Soc Can,1965, 45:1 - 60.

[ 2] Wev VS. On the utilization of food by planktophage fishes[J]. Bull Matj Biophysics, 1960, 22:371 —389.

[ 3] Laurence G C. A bioenergetic mode for the analysis of feeding and survival potential of winter flounder, Pseudopleuronectes americanus , larvae
during the period from hatching to metamorphosis[J]. Fish Bull, 1977,75:529 — 546.

[ 4] Houde E D, Schekter R C. Feeding by marine fish larvae: developmental and functional responses[J]. Enu Biol Fish, 1980,5(4):315—334.

[ 5] Holling CS. Some characteristices of simple types of predation and parasitism{J]. Can Ent, 1959,91:385 — 398.

(6] BB . BWKRFLHWMITHEBIRFERKHEEIENEMI]. SR, 199%, 27(5):457-461.

[7] =o. AXBAESHROIBRREFE]. BHRSHHE,19%, 27(5):556 - 560.

(8] FEME. SIFKEATTHI). BHHEL, 1992, 2:66-68.

(9] H#E.IEN.BEF. XN _FIRAMNERANBRBERAEZRAERITIOFRD]. Witikik, 196, 6:58.

[10] Lasker R, Iweifel J R .Growth and survival of first-feeding north archovy larvae ( Engraulis mordax) in patches containing different proportion
of large and small prey[ A]. In:Steele J H ed. Spatial paitern in plankton communities{ C]. New York: Plenum Pull Corp,1978. 329 - 354.

[11] Blaxter JH'S, Staines M E. Food searching potential in marine fish larvae[ A]. Crisp D J,ed. Fourth European Marine Biology Symposium
[C], Cambridge Univ Press,1971. 467 — 485.

(12] K, EEA. GETHE(M]. BHiT:HITA¥EHARME, 1998. 27-98.



