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W ELAEATEERMET,X0~36 HERF LA T T4 ANEETE AMAERKBEE#ITTHR. KE
19 ~22 CHf, 9178 ~ 15 d B TF&H,16 ~35 d AFEAH 36 d BERASEH. THE2KS5HBWXER
HHY=1.0282+0.7011x - 0. 018 42° +0.000 6x° ,R* =0. 992; fIEi K S A MW AR ER K Y =0.179 7 +
0.371 7% -0.012 1x” +0.000 2x° ,R> =0. 960; (A= 5 HIR X RA K Y =0. 615 6 - 0. 069 6x + 0. 022 4x* +
0.000 32 ,R* =0. 988, FHLAMF LS 3 d FFHFF OHE, RBAEYER MRS [ R4k Be
TR, EFERBREREEN 25% ~100% ,MUE RN 25% ~80% ; BIFELI AN BFE R FENKXD] 100% , 188
0%, BESEEARAEAR, EEREEXL HAHSHAEREEE I EETE Halik
BEALEE, AURIF SR ABEAERE T INMEE, HAHBIBEERZT YK, HREREH,
BB KBRS FEEEKBEEMEEAR A TR BEFERERANER,
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Feeding habits and growth performance of larvae and juvenile
of Paralichthys olivaceus under artificial rearing conditions

SHI Zhao-hong', PENG Shi-ming”, LUO Hai-zhong®, CHEN Bo®,
FU Rong-bing’, LIU Min-hai’, LUO hai-jun’
(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Life Sciences, East China Normal University, Shanghai 200062, China;
3. Zhoushan Fisheries Research Institute, Zhejiang Province, Zhoushan 316000, China )

Abstract: The feeding habits and growth performance of Paralichthys olivaceus larvae and juvenile during the
first 36 d afier hatch under artificial hatchery conditions were studied. Under the temperature of 19 to 22 °C,
the prelarval stage lasted for 15 days after hatch, and postlarval stage lasted from 16th day to 35th day. From
36th day, it became juvenile fish. The relationship between total length and fish age in days was expressed as
Y=1.028 2 +0.701 1x —0. 018 4x” +0. 000 6x° ,R> =0.992 ; The relationship between anus length and fish
age in days was expressed as ¥ =0. 179 7 +0. 371 7x —0. 012 1x* +0. 000 2x>,R* =0.960; The relationship
between high length and fish age in days was expressed as; ¥ =0. 615 6 —0. 069 6x +0. 022 4x” +0. 000 3%°,
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R® =0.988. As far as Paralichthys olivacens from Zhoushan area was concerned, its larval mouth opened at
3th day. The larvae and juvenile were fed with rotifers, Artemia nauplli and mixed feeds according to a
designed experiment. In prelarval stage, its feeding rate ranged from 25% to 100% , fullness rate from 25%
to 80% ; In postlarval and juvenile stages, its feeding rate reached 100% , fullness rate 80% . Paralichthys
olivacens has a highest feeding peak by day. Besides, the larvae had two highest feeding peaks, while
juveniles fed only in the morning. With the development and growth of Paralichthys olivacens juveniles from
Zhoushan area, its fullness period decreased and digestion period increased. Comparing to Paralichthys
olivacens from north China, the development rate of Zhoushan juvenile was higher, but there was no difference
in feeding habits.
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ZF 6 ( Paralichthys olivacens) J&IEHFRIBIEIRZ A, B2 R KFEMFZ —o Sl X 4t
KILLIE, BAUKIR AL &, RS R, R 6TRE M T BTk AR IR A X —HE K5,
HMWEAM LRSI ILAR T HE T 2P 8P4 AT LSl , HA R 2 5, B R E8E N 2 #iK &
FET-, WAEREIS IS M B MY o BTAFFRA AT (A TEH, 53005 F 00847 LBt
FEETHEBNRLE N, AT ETE IR ERAESHENPIRCARERED ™ AR
L 3t XA AR B 2 BT B P AR R R UARIE o A ORI A L A4S s A 2k B9 5F 8R4 D o i, E 0 —4F
R B ARREI, EA LTS &M T XA LT 6 AR MAREST TR, R LA
WA SREL T HREETE T RRSAE RN RFA, B TE LA K T 6722 F Br B 2
RS ETOR, AL KHA TR R A R A TR RIS E TR

U AR

1.1 XRma
1.1.1 xaiEd

2005 -2006 SEZEHFVT AL EMNEFET H.ONHITRAE T, FAEBTAELBFHT, = 2005
FEI0RABAZHABAET  MFHNERS m BEM, KA 0.8 mi FAKEL~2 B/m’, HAKE
8 ~18 C,FLEEHHITE 24 ~32, HHfwk & 200% ~300% , Y6 fRATE f AL (8 h) BHHE ERKIEHR(16 b)),
FEHEGR BE 400 ~600 Ix, MAE2 m* ZHRE | MRSA. BRAFSSES e VRS, REEY
FEWER 3% ~5% . FRHRE 1 R, 2006 4£4 H 275 RA BITHREIREZIBIN. ZH0

AR KR 18 ~20 °C, LK 28,22 48 ~52 h Jf#H,

1.1.2 {FH4&EET

B HAFHUTIEIE X B K = ER s T HNEET. BXBNEHEERRA6.0mx4.0mx1.5m
KITHOKIRH + , W F A EN 3 TR, B HEKEUE, 05 28;pH 8.0 ~8.2;, ki@ N 19 ~22 C;
WHER 6 ~9 mg/L, MHE 1.25 m* ZARE—NRTE, ERERIZE 1500 Ik LIF . %P AR
HTEBIRATR/DNIREAIABE A T A R HRARRIEIR 24 h Db MR WHRER R HRA
WIRMLESR . BCE WA A AR UMK EF NI FTEE AR BEEHEFTEX 6:00,
14 :00F0 18:00 &1T R F Wt /KR pH 16, A EHINELLEM DO H, FHHE S d FERERKIE. F
B RTERAUAR AN 10 ~20 em 7K, 7 d JEIF8R#IK , ek B REAFHE £ R 5 T2 8 i A, A 20% 3% #7382
200% . BRKAETEMAEREY R, WEF HE HEREE I ERERURIBERL.

1.2 BIRAFRITE

1.2.1 BEXEAEERKREFELKE
S AN TE R RBIE, 45 B AT DEE > B 36 dERBUE—k, BURERHE N E 4
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10:00 B, SR BUREEZ 10 BLA L, FASCER[ 9 ) D E B E CRA 0 ~4 40) , /G #kFH B , X E Bt
FEAT I, 50 AN 5 RUE B 2R B E v, o0 TR MR TR 172 ML E A HE,

ot B Bk ) 0 JE A Bt ) A3 g 43 BB 5 .19 A1 35 d BUAFHEE D SETE AR, S d {7 7E 1 000 mL FEdfit
7,19 d #135 d #EATFEZATRN 10 L R i#E17,

BEE WEE WERRAEANENITEFEOT

BER(%) = (AEEEH/NE BES) x100

WEE(%) = (BHEHBEE3 ~4 ZHWEFH/NELEL) x100

HWENEANAETEENBRA-CEHEZATHRBEBHEEG ~4 ) rFmatE

THALET [A] 4 6 S 7 TR K A B & 2 ERHES BrR A .
1.2.2 {BASE

B 5,15 #0125 d 9P SAFREA O X, SEBG BRI R R 1ERL 72 2,24 h NERR 4 h BURE—IK, BB
10 B, ek LIRS, RAEERHNETRERE BN LG B Wi E, Ba R /cE, STEREY
AT . BYEEERE IR EY - MER/NMTE AR, K5 B X BT 4k 8 E i1
MR BITTE R 3.3 pg 1123 pg,
1.2.3 &R

MEFEAEKERINE10~20 B, BUEELMABNBREEHNETUNESRK LK A%
AEER, AH2KE N 20 mm BRFRFRME, 647 M a5 S BICER(10], Ffe
K LRI K AR E R E A K& [ (InL, -InL, )/ (1, -1,) 1100% 5,
1.3 FdaubsE

BHER A SPSS11. 0 #4317 B E WS TH . X ek LRI KRGS S H R R 1T LR
B3 534 o

2 #R

2.1 SRR MEERMNEHEHE
ANLEFEAMHT KR 19 ~22 CHY, 676 3 dBMZTFORE, FA4dN,BEF 2/3 MEIF
OHE, BEEARAINERE,S d FABEIEE 3% ,WFHEZHMEEMR, mEMEMLE 4% ;6 d
FEBERRIE 5% , BWHEIL 3 ~4 REIMELE] 57% ;7 ~24 d fFREATRATR 1% ~100% ,HE R
47% ~80% ;25 ~35 d FEAFZ AT 100% ,WEFKT0% ~83% (F 1), HEEAERIEK, BFIKEEN MR
BB NS, b FOR MMV B R M E SRR
®1 FHARHEHNERIMIBNERFE

Tab.1 Feeding rate, fullness rate and stomach fullness coefficient of larvae and juveniles of P. olivacens

H# Mz R BEE Loy BiE
(d) (E) (%) (%) 0 1 2 3 4
3 20 25 0 15 4 1 0 0
4 15 67 7 5 4 5 1 0
5 16 93 a4 1 3 5 6 1
6 14 93 57 1 2 4 7 1
7 17 100 47 0 3 6 8 0
9 10 100 70 0 1 2 5 2
1 11 91 64 1 1 2 5 2
13 10 100 70 0 1 2 4 3
15 10 100 70 0 1 2 4 3
17 11 100 64 0 0 4 5 2
19 10 100 80 0 1 1 5 3
25 12 100 83 0 0 2 6 4
30 10 100 80 0 0 2 6 2
35 10 100 70 0 1 2 5 2




6 4 Mk, & AT H B &AM T AU EHFRAENBRSER 569

WMEEREA , FOHMT I RS I REEE/DN,5 dFaIBS MEMBERER,7 d FTE MEINEE
CHFERR, ELBERMINEEESR, FAMNTORNRERANBREIZENR T ERHZ— RHEEEE
RIS AMES, BRED ER ZENEREFER ARFEN 3 I BEREEFEBLEHRRN
HAFEBRRSERRY .

2.2 (R R AE A ]

SrBINI T 5.19.35 d F FE AR A A R R AL A, S5 5R3RM, FE KR 19 ~22 CTHIRMAT .S d
FENE B EREAF 90 min, 2EFR MR 2 h;19 d FEf W BE MR R R 3> E R R
[Bl4r50% 1 h F1 1.5 h;35 d FEf AR daed (8] Fl 2 38 AR B A (] 45 48 9 30 min 1 50 min (3R
2) o LA HFIERE Sd MR HFAEZ 30 min A MEHEEE 1.5 h &8 EHES ; Ik R WY
AR 19 d #0135 d EA B B MARE 5025 1.5 h F1 2 h, @3 MEHEEN 5153 h #4 h
(£3)o MNF2. T3 AL, FEUFHEBNBRIEE AEE R LT MEREET N AEERE , MR E i,
THACHT ] RE

x2 FEHAHRANERRIE

Tab.2 Fullness period of larvae and juveniles of P. olivacens

AN F 1k AN F I
TN pmekedkz mAME  mmg  ORRSTENE SWTEREE AR BORK
5 3.714 +0.281 178 T 90 120 22 3~4
19 12.013 +1.643 Heta X BT 4k 60 90 20 4
35 28.100 +3.578 REm B T4 A 30 50 21.5 4
x3 FHFHEERNELRE
Tab.3 Digestion period of larvae and juveniles of P. olivacens
AR ymekemEE  RANE iy HRERTRER SWTESEE
5 3.714 +0.281 7 Bl 30 90 22
19 12.013 +1. 643 Giidic] B B TG Sl i 90 180 20
35 28.100 £3.578 il B TG Sl 120 240 21.5

2.3 BRBETE

SrAIXTEIE 5 d 715 dfFERM 25 d AN BERBRETREATIE, SREY.S diFaHFY
FERE MO 16.2 1 P HEREN0.054 mg, FRFIEHIE 12:00 £4 , HRBRE HLRH
73.3% .8 E WA A, (HAT G B 26. 7% , B EESE AR 20:00 X —mE B (& 1) 515 d {768 HF
HBERBENECT 2856 1, FHHBEREN0.943 mg, MREBEFEAR, B LERER, ARE
BEEBLRI85% (H 2);25 Hida H PR ) T WLENEON 154.7 4>, FHHEREN
1.903 mg, FEWEFEAR, HFBTRR EHEZAFEIE(E 3),20:00 BB, 3 B A& RE 5
FEARTE M Y 0 B TT T 4h R

< 8 _ 120 ¢
> € 100
® 6 = [
< ¥ ow
%"l 4 H 60 [
&« 2 ® w0
i ) % 20
8:00 12:00 16:00 20:00 0:00 4:00 8:00 0 300 '12:00' 16:00. 20:00' O':OO- 4':00' 8400‘
A 18]
B 1 ZFEFS HiMFERRBEEERRARE B2 415 HigFaRRNBERSRRARE
Fig. 1 Feeding intensity of 5th day old larva Fig.2 Feeding intensity of 15th day old larva

P. olivacens P. olivacens
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2.4 HERFHE

< w0

ZeEE, X Kk R R RIS T I, § o
KR 19 ~22 CTHMALEFERG T, AL X T 6F ;{@_’ 30
BRINEE 1 ~15 d B TAFAE,16 ~ 35 d i, i 2
36 d;ﬁ_%j\j@]ﬁ%ﬂo Xﬂ?ﬂ*)ﬂﬂ?{?ﬁi 36 d E,:J%E ?& 0 '8:00 12:00 16:00 20:& 0:00 4:00 8:00
a3k 378 BRAKERHAT TIE. AL FEFe Bt W
KAFRE K # (SGRL) 2% 6. 843% , ALRATK K E B3 25 B IS RN EEa
K E (SGRA) 4. 983%, Kk Hm B B E K R o 58 T b R
(SGEH)8.526% , 1+ HIR 4K ILET K Fik & i) Fig.3 Feeding intensity of 25th day old larva
e KRN 8. 448% 8. 412% F1 11. 007% ; P. olivacens

HMAHNLSEK I KAMEENEEE LR S5.773% 3.024% M1 6.871% , LA LEIEBRAEE
K LRI KRB E (TR E KBEHERXTHARMNA KR, R LXK T FFEKER 19 ~22 C
MALBERET FEPNERKERTHRAHNAERK,

4K JIRKMEES B RYEEGW, BIERE®E X (P E) URMXEHR(R®) BA/ME
AEEFRUERENBMEREEREFE. 2KS5HK(E4) JIFTKS5HE%(ES) A 5H %
(B 6) BTk AR R E9 X BIMR BB /K T P <0.001 , AR SL I M FI SR B TFE v = by + byx + b2’ + by
HEBRFTFR(FEAS) R R 4514 0.992.0. 960 1 0. 988,

35.000 9.000 [
30.000 | 8.000 I
7. 000
25.000
g 6.000
L ~
\g 20.000 R 5000
ﬁ 15.000 | ’E‘ 4,000
10.000 } 3. 000
2. 000
.5.000 F
1.000 |
0.000 . . ) ,
0 10 20 30 40 0.000 ¢ 10 20 30 20
Hi#g/d H#g/d
E4 FiHrHAKSHBNXR El5 FEHFHRAILRKS HRHXER
Fig.4 The relationship between total length and Fig.5 The relationship between anus length and
fish age in days of P. olivacens fish age in days of P. olivacens
F4 FEHRFELSLEKSENEEASH
Tab.4 Correlation analysis of growth characters of larvae and juveniles of P. olivacens
BB FE FE R {H PfH
2K 5H®BNEEFR Y=1.028 2 +0.701 1z - 0. 018 4x% +0. 000 62° 1.270.70 0.992 0. 000
AT K 5 BiRMEIFFE ¥Y=0.179 7 +0.371 7% - 0. 012 1* +0. 000 24’ 250. 47 0. 960 0. 000
&5 BRI BT H R Y=0.615 6 - 0. 069 6x +0. 022 4x% +0. 000 35° 570.76 0.988 0.000

¥ 36 d BFELDE 100 B E K ALK KR, 2K EE 22.0 ~36. 5 mm, ¥4 30. 2 mm, iR
23.064, R BB 9. 388% ; ALRTKTEE 6.5 ~8.7 mm, F4 7. 780 mm, RAEZ 0.619, 55 A%
0.384% ; fKE Wi 8.0 ~15.0 mm, P4 12. 810 mm, kF/EE 1. 663, R AR 2. 764% . HEBR 36 d
BUOBLKNER+AWE, BR2 K 58/ KHZ 166 15,2057 FH0k 9. 388% R, &
KikmS5e/MEE A2 1. 88 £5, KA T REWIEE 2. 764% s MALET KA Z R &/, ER AR RE
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0.384% , XEMELRWEER —W T+, BES 16.000
3 R E /N B B R/ N BB R ISR, 14.000 |
":H_l%‘%o 12, 000
3 _I;JL_i/t\‘ . 10. 000
‘ ® 8000
3.1 ATBHEHTFALUFHFRAHE ¥ 6o
BS54 K 4. 000
ARG RE R, T EAF6 3 HESETE RS2 T 2. 000
A#E, JFORMERNER, KA OHETREER 0. 000 —— L —1 g
B, X GEA a8 Earal P Fo o 0 o ;;d o4
BEWEFREBEAML, BIRE, 58 FRiTa
R 2 d BIFOERTY 65T 6 keI O 6 FMPAEBIR S HIRKRR

Fig.6 The relationship between high length and

FEN SRR T ARSI O SR R &
BRRWEZR . FAKFHE, bABEEFRESI)
REERBEBR ALK RHRETNE—E KK MFH (critical period) ™, BT 4R KW, KR
19 ~22 C #E 28 \pH 8.0 ~8.2 HIEIRFMT, TS d fFEIMMAIEREEKR,7 d FrA MAS
BB, TRFEINEEESR, B, FR—HEAREH, BN # 8RR —e % EFF DER, X
REREMETHRERWEERTHEAEEZ—.

ARG REE NN, KR T B8R0 8 5AEEAEETE FEMRRN - AXNEE
WA TR, TaNAREE B LB REARHE TELRAY, Bk, B EEYEE
BRSNS EW TR ROy RERT Y HEe ey AR ALREREI,EA
TEEAGTRUFHFraBEREIEETEOR HAaNRERRbEPEAR HETER . H
BRI AR, ARMERAERE(AFRER) RRTARXRESEERSIRTIH LNESR, OE
A8 JGE F IR , W B B 2R IR GE K8, BT E T EMBME R R, FE TEMKBERET R, HAR
BRETEHE—RAZR, MEEE LKA T EIFEFAH AT, — A DR AR IR
TR F XSG —HIEER

MHRGERER, UMK FEFEKE 19 ~22 CHALFERG T FERNERERTHRAY
AR, RHEATREE THANBHIMNEMEFRRXR M A E, VAU — E B U T ENREE
FER, EWMTEE T A KR, SEEKEFE TAapB, Hoh, BF5 0 Fs0 2 kR 4 K i
LRAAEET M EHFHR 1S ARIEENZRK 7. 51 5, 2690 AR R MRS/
SRMEEHNZ IR 2.95 1 30.15 ' T MEBHKE ERRENE, AT T RIER, W
8110 HE &K KE R 2 REMEN, MEK/MNEAEF Y, EARBITHEI, 636 HIBK
ERSGUEFHERDFIZ 1.66 571 1.88 &, I MEERMEER BT+, RESERKE /N
BORH /N ORI GR , RE H B 3, DR T A 7 v B R R R (R SR, LR TR K
3.2 AFHUSAISEAM T T M ARE 5 E RN LB

BROBRFUERTREF SHBEEEZRNWMEERRSN, & 5HEKMA (RKKIR) F)H
Ko BRENAFAEZFTYHE AR JUREE Wrsife S Ak 8 H AR EREERERE,
RN R E BMES YR W shfe ) S BB R EESE T, X &R A KR E iR
FEPUHNEM. XPIE 88T R AR X RERF 5 A 4 9 284k T RS , 7K IR AN (% i 2F
HAERKE , A E2 B AEYEE S EFANFAUTHE T FERRRENER TERR
AEEFHEABOZ W, A XE T FEFHEFTRER 19 ~22 C, 5T BEFTHEMET KR
(15 ~19 C) PG5 RMER , MA B EX MR ENBAKWERE A IRE, — RS RE

fish age in days of P. olivacens
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BN, BERRESREERNERD , AREFRERKIRER TFAaRIFK SR N 28T
FEFE R RRTRARE, R F AR, RAEFETF O URFHEBEREERAE 1 ~2 d,

BRMEK/PARRI T RERFE FEHFAEFRER A MEBERAFER ., ARBENRRENESS
SRR BRI , ML 0.21 mm x0.39 mm, ZMBHRELHH 3.3 pg. ST FEHL,
R RN RE AR T B R R RARER L AL EEBNEARET, B 8 FH /et 5 £
A—kt, EHREHENTERRI L 5HAMM T FREA Y, WA i, LSBT F
RN RESERAREER, R T F—MEPE I,

FHUF S TR R —Fp2R A KFE T E AN AR RN ER ., EALEPER T KEX 4
KEFUBEZ WA, KRB AR T8 FMEKES , W EUAL T8 5305 F e K
FREAMM . BT ERII S T L A E KA K TR, RERBELITEHT R, BAEKEE .
B E TR % EMEEERE e UL FT L X 3 A P 6T AL 7 s KBS B R A SR KRR A £ R

AZBRFTHIRES LSRRGSR ZEHIET Y AT, FF2 THAPOE LA X L8, E MM,
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