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FET 1996 4 -5 AEPEKRIER AR P 0L RE#T. SRAFARN
FEAATEHFEFS, FREAARENHBSRESEROEHBER N, WREE N 30.
0. pH8.0 - 8.3, JE IR 0= P EU B 208, B R KTEHEEREE R 200 - 3000 x, AR EFBEE N 50
— 100Lx, 7K FEH FB BE 24 50 — 801,

1.2 FHik

1.2.1 S HoWM/EESEM. 1 AKEBRTS He =4 KB mivE R
BHKE. [4H:10.5-15.5C,1; =13.13+ 1.6T; T H:13-18C,t; =15.22+1.7C; I
#:15-18.5C 15 =16.53 £ 1.6 s V4. 17 - 19C, 1, =18.1+2.0C .
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B X, LILE S00ml |- OVAR AT, BEVLICHT e 5 AT 4 15 B, B IF 4h SO H) s
B A, FEMR A TR APl E P s B SN DR E RN RN SRR E S E
B¥, B6 HRR. BR2-4 B —X{TAARRERETF 10:00 - 14:00 N EHEEEE,
E20 AREHE; A6 HBRE, SRS Bl —RKFAEARFREEET 10:00 - 14.00 XK
BRIEE, 20 ABLHE, DU EZB B 8E ERIEERE.

1.2.4 ATA[¥ S (PNR B the point of no return} UE PNR 217 & F PLiR 69 B 8] 5 A
Fo MBFAZZGN, RELEAENE —-BEE, BFaC BB EBATRERESEEN.
PRLEHBRT SN EMIRTFaNSESRETRENDKE SR — e, 85
PNR[H]O
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10:00 A& ZHH 20 B4 BIHCA S00ml 2T, BEMER 0, = 1400 BU . EMHMETREF
BARAE HESHESFANE S FHEMARE RESVIKBR R HiR8 4 PNR
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2.1 HEMFEMNEKEL HFRITL 45 HBEUAFARKSRRIMATARE
R REEARARMMERL;S - 10 B2 7 & 8478 KK 5 X 7 # K Rk
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Table 1 Effect of different water temperature on growth of larval Limanda Yokohamae

14 (] e Nl
B ® Group T Group 1 Groug:|ll Group [V
Age in days A I B B B
{(rm) (%) () (%) {mm) (%) {rmm) (%)}
i SHE 049 18.4 0. 461 18.9 0.439 20.1 0,455 18.2
10HE  0.077 1.6 0,014 0.3 0.01 0.2 0.038 0.8
Boy 15 HEE  0.125 2.4 0. (49 1 0.125 2.7 0.08 1.6
forrn 20 HE 0112 2.0 0. 260 5.2 0.275 5.3 0.295 5.6
OB 33 H& 0,165 2.6 0.234 3.5 0.222 3.2 0.227 3.2
gy SH® 00134 10.5 0.0120 9.4 0.0116 9.1 0.0108 8.4
10HE  0.0008 0.4 0.0012 0.6 0. 0005 0.3 0.0055 3
Body 15 HE 00170 8.4 0, 0057 2.7 0.0200 0.7 0.0170 7.9
heighe 2Y BB 0.0240 9.0 0.0617 28.3 0. 0790 29.3 0. 1498 53
BHERE  0.10% 25.5 0.1590 27.1 ¢, 1550 20.9 0.1050 8.9

A: 1 H #£ Daily absolute growth of body length(mm) B % H B % Relative daily increment rate (%)
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Fig.1 EMect of different water temperature on body Fig.2 Effect of different water temperature on body
length of larval Limanda Yokohamae height of larval Limande Yokohamae

XLl EEERAHIAN:S BRI AFRKEMESTHNEEER BRAL FTUE4
¥ 18% U LR @ AR AR, 5 H A JEHMN B KMEEASE, WHAE10.5-19C
TR, RE R ERRT AN ERER L TEW. EROBERTRAFARE FZRE
HATSY, HAREATEFamER. EAERBNE 10 HEUEFANE TSR
B, B R

BEL AR, RERFEERKHERT A= THE MBERERLZEREE
KRR EEEESYZ M EERK; WENREER. AE2 TR, fakutt
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K4 -G EEENUEGTMEESE R LR REEARK. HE 1 BRI REKKE
KB P ARSAMNEKREKANARBETH ] 4, RAEL10.5-19C{
B A, RE 2 FBAFH T 00 B R R 2310 8 A0 2 8] {7 i A 4, B % ) 30 1k 8 A K Y
-2

%23 HEATARKSEEHTT FE0W SR 2. SAKKRNEREEE
F(P<0.01), B4 EBRNFER B ELR(P<0.01), HBE 10.5 - 19C HE K, KB
FaEKERBEE®. Duncan EEERBEREW.ARELIEASIT . NEAEFERE
ZER A4S ] NHRFABEERARAEIAST. O.N4HE, NVAST . M4AME
HFERBEEER. 45140 EfERSEKEHXEEER, HBATHASIHARNR
EFRRLERFAEKENBEER.

2 TEEBERHRESTARATRNER
Table 2 Effect of different water temperature on feeding rhythm of larval Limanda yokohamae

0 o 5 B 10 HBISHE 15 H§ 20 A%
Age in 5 days Age in 0 days Age n 15 days Age in 20 days

(BB s A/mDY (RIS 10 A/mDY (SR 15 A/ ml )Y (84 8 20 /)@
3 TEES A B C A B C A B C A B C
Groups (“M/ahy (A7) (%) (M/4k) OB (%) C/4h) CR/RY (%)Y {4/4h) (/b)) (%)
I 06:00 — 10:00 3 0.75 18.75 9 2.25 21.95 17 4.25 18.48 22 5.50 18.97
10:00 - 14:00 2 0.50 12.50 10 2.50 24.39 19 4.75 20.65 25 6.25 21.55
" 14:00 — 18:00 5 1.25 31.25 & 2.00 19.51 26 6.50 28.26 37 9.25 31.%
Group 18:00 - 2200 3 075 18.75 9 2,25 21.95 22 5.50 23.91 17 4.25 14.66
1 22:00—02:00 2 0.50 12.50 2 0.50 4.88 2 0.50 2.17 1 0.25 0.8
02:00 - 06:00 1 0.25 6.25 3 0.75 7.32 6 1.50 6.25 14 3.50 12.07
i 06:00 - 10:00 6 1.50 20.69 7 1.75 20,00 19 4.75 27,90 31 7.95 22.63
10:00 — 14:00 8 2,00 27.50 9 2.25 25.71 15 3.7 22,10 38 9.50 27.74
# 14:00 - 18:00 6 1.50 20.6% 10 2.50 28.57 19 4.75 27.90 33 8.25 24.09
18.00 - 2200 3 0.75 10.34 7 1.7 20,00 10 2.5 1470 21 5.25 15.33
G‘ﬂ“’p 22:00-02.00 3 6.75 10.34 L 6.25 2.8 0 0 0 2 0.50 1.46
0200 - 06:00 3 0.75 10.34 1 0.25 2.8 5 .25 7.30 12 3.00 8.76
o 06:00— 10:00 6 1.50 23.08 5 1.25 12.50 3 0.75 6.67 19 4,75 11.9%
10:00 — 1400 4 1.00 15.383 10 2.50 25.00 9 2.25 20,00 31 7.75 19.50
o 14:00 - 1800 7 1.75 26.92 |l 2.75 27.50 20 5.00 44.44 45  11.25 28.%0
18:00 - 22:00 5 1.25 17.24 9 2.25 22.50 6 1.50 13.33 34 8.5 21.38
Gm“" 2200~ 02:00 2 0.50 7.69 1 0.25 2.5 0 0 0 2 0.50 1.26
02:00 ~ 06:00 2 0.50 7.69 4 1.00 10.00 7 1.75 15.5% 28 7.00 17.61
N 0600~ 10: 00 6 1.50 28.75 12 3.00 20.00 5 1.25 11.63 24 6.00 14.20
10;00 - 14;00 5 1.25 23.81 9 2.25 15.00 4 100 9.30 37 9.25 21.89
P 14:00 - 18: 00 3 0.75 14.29 17 4,25 28,33 21 5.25 48.84 57 14.25 33.73
18:00 — 2200 3 0.75 14.29 17 4.25 28.33 7 1.75 16,28 30 7.5 17.75
G‘n",-“p 22:00—02:00 3 6.75 14.29 0 ] 0 0 ] 0 1 0.25 0.59
02:00 — 06.: 00 1 0.25 4.76 5 1.25 8.33 6 1.50 13.95 20 5.00 11.83

A: $E 838 F Feedinfintensiny{No. /dh) B 3% A %% Feeding mte{ %)  C: I 3W A Relative feeding intensity( No. /1)
Dieed motifer( 5/ml} Efeed ratifer( 10/ml) DHeed rotifer{15/ml} JHeed rotifer{ 20/ml}

22 MEMTENBATER HR2IL FHEACELSHHEXEREE—RTE 0% L
EHEENE-BYARANELEE; REANRUTF SN EREE, BhTE
22:00-02:00 2EFAEE EARBMEE I REEHHEMBEERETRESLXD
40%EAF. 5 BRaf RAMFATE22:00-02:0 HRA—ENHABRERATHRANES
ICRST R, X RWHEAMFAEREEL P AR R ER S THRERT &8 R000E R
BEWMARMEGESERERNHFARNOEN, MRA TEIAR FAEFRRNE—EN
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Fig.3 Effect of different water temperature on feed- Fig.4 Effect of different feeding density on feeding

ing intensity of larval Limanda yokohamae intensity of larval {fmanda vokohamae
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Fig.5 Effect of different water temperature on first feeding rate{ % ) of starving larval [imanda Yokohamae
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BEEH—FUT, BEX=HAFAES HBMT AR T A:9 B I AEMWKFOEE
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EFFECTS OF WATER TEMPERATURE ON THE
GROWTH, DEVELOPMENT, FEEDING AND PNR OF
LARVAL MARBLED (LIMANDA YOKOHAMAE)

Zhou Qin
{ Beidaibe Fisheries Experiment Center, Chinese Academy of Fisheries Sciences, 066100}

Su Jinxiang

{ Shanghai Fisheties Unversity, 200090)

ABSTRACT This paper deals with the effects of different warer temperature on growth, develop-
ment, {eeding, PNR of larval Limanda Yakoharmae . The results are as follows;

The water tempetature ranging fram 10.5 t© 19T has no influence on growth of yolk ~ sac larvae
of Limanda Yokoharnge . The rational high water temperature can accelerate the development of larvae,
this made the larvae enter transformation phase earlier. The irrational high water temperature has unfa-
vorable effect on larval development between yolk exhaustion phase and wansformation phase. The mor-
tality and the number of abnormal larvae increased because of the irrational high watet temperature in
the first ten days. The feeding of larvae in the first twenty days shows no obvious rhythm. The feeding
intensity was not affected by water temperature fram 10:00 to 14:00 before transformation phase. The
feeding intensities of larvae increased with the development procedure. The suitable density of the
Brachiorus Plicatilare was 5 — 10/ml in the first 10 days and 20/ml in the 10 - 20 days. The larvae
have only 24 hours in mixing feeding phase. The larva was found to feed on the fourth day and the
highest feeding rate was on the sixth day. The more higher temperature can make larvae reach PNR in

advance.

KEY WORDS Warer temperature, Limanda Yokohwrae, Growth and development, Feeding, PNR
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