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Studies on Penaeus orientalis KISHINOU YE-VI
Some Influences on Metamorphosis,

Growth and Feeding Inclination
Masao OKA

The larvae in the zoea stage have a strictly limited feeding inclina-
tion, and among diatoms, Skelectonmema costatum is the most efficient as
their food. Temperature has a strong influence on ecdysis and metamor-
phosis and a temperature of 24°C is suitable. The larvae in the mysis
stage prey upon moving animals, whose body size and movement rapidity
have influence on their feeding. The post larvae, immediately after the
metamorphosis, prey on only floating moving organisms, but after the
middle of this atage, they feed on benthonic living organisms or the flesh
of shelifishes. In the young prawns after the completion of metamorpho-
sis from the post-larvae, sex determination is not recognized until about
two weeks after. The influence of temperature on their growth is great;
the most suitable temperature is 24° C, and higher temperature causes a
rapid decrease of the growth. The decrease of pH has no direct influence
on the growth, but hastens the ecdysis. As for the preference of the a-
dults for food, the clam alone shows a positive tendency, and migrating
fishes, benthonic fishes and shellfishes all negative tendencies. The daily
volume of food intake is not constant, and they feed on nothing on the
ecdysis days. But, before ecdysis, they have a peculiar character of feed-
ing only on the internal organs of clams. Even on ordinary days, the
prawns hardly take the mantles and syphons of clams, but there is ob-
served no difference between intake of their feet and of internal organs.
The intake by night is much larger than that by day. Moreover, the
amount of the food intaken is increased proportionally with that of the
food available but in that case, coefficient of utilization shows a rapid
decrease. The maximum intake is 8.7% of their body weight, and the
coefficient of utilization in that case is only 60-70%.
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LR E L - EIIIREOHE X D I35 P CREORELST H L, BEREENIP
7ol DB 572D T5, LPDEHESBELEDL XSRS EETHRLE ML
FC X DHEPEZCL 5T 5, TREBERICOVWTHREBRTD h BREICE T 5 EER
s U THRMMET IR S v, F B IEE 2> 5 A T H PR, #flico<
BELWRREE VWXL S,

M OE & FOE

R L7 sh &z Emim okl (0,/7mx1.5mx0.65m, 22y ~ 5 TEI LRI
ZHODIYLIRADDTHD, EINIERERELIC KV T 0 R E ORERICER S h
5, EIXNINTHENEKE D bTHICEV 2 OREICIEEL, BB E TIITAER
BT 5., IFEERBET S 1D ICEINBIZR DT IR E0FEAKE (0.43mx0.60m
x0.30m) i Lz, 1 BOEINISERCI10~207 4 LT ShKE »RIFNCEIT 5
LIKIEREIIIITHE T AR TH 5. FHEMITIIEKk (pH 8.3, HET1.024) 2L
2 ANES Lo Lz, IigsarEE (18.7°~19.0°C) TFF - 72288k & Tt idig
1THHRERE L, X5 LTERSEICOWT, BE, BRI ErEEL-
2, ERBEBRTHBEIRICK > T ERGBEREZ O STHE L OBREERL THk, &
Bz, B e ORI OV TRBEREKIERALAESHE (1.7mx2.5mx0.75miEk v
=~ VEIERKRE) CHEL O OBEL ..

BEREsLUBE

1. PEOEREICELETZE

SE(LIEE% D nauplius 3SR LW OTREL X 5881\, L1, 6 nauplius
TR PEACTN SN TV 5720 BCREDO BEYZITHN L5 TdH5, 0D
nauplius TRHELEOERBASNOIZOESREDLNS., L, BRIRRE&TH
LOTRETLPESPAPTHS., BEBLENCEREMPOLE > TV EDEHDHT &
1T ERV. L7z o T zoea HICERRT DEICFET 235 5N 5 DX Z ORI k1) SR
EOREBTHAHS., LULERD, Thd zoea WERRLLEBCRTL2BEFEEHORER
L oTWDHL LIRBTBBTELENTED,

(1) Zoea DKL L EFEDOME .

zoea BADEEEL 7 v <= v1'D), Penaeus japonicus BATE, THFHTH5HIHK
HRCX2EBTLPDRATHS, 7 v~z e TlE Skeletonema costatum % EfRF7) &
LTV EBREEKTEETLIDI L ERSVWEOHBED ERPEAREL L5863 H
%5, LBALIASERARICELZ T I Lop2 vt b Twns?), ZhicglTay
SATEIARZINI A~ X DI WTDMOEELEEC L. Chaetoceros sp. 34
SEETHLELORBD PR R VBEINGL LR CEETEHEERE W, Licdo
TavsA=vd zoea PYOEH L L CIH10 WA O EESEL R L5 TH 5.

Table 1 X F—EIEHRFEIRIC zoea X 28 L EROEEREE 3RO TheFh
Wi o %, Crassostrea echinata DI I O%L D larva, Skeletonema costatum,
Chaetoceros sp. Z DG XIRP~ORE R L UCEREEL L O b0TH5. Tz, £H
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Table 1. Larval development by the kind of food.

Wﬁer spawning

T | 8 7 8 9 10 11 12 13 14 15 16

Oyster eggs and Zoea | Zoea ] Zoea]] Mysis [ N
their larvae i o
Skeletonema costatum | Zoea | Zoea | Zoea ]| Mysis [ N
cultured

Zoea ] Zoea] Zoeal +

Chaetoceros sp.

CRTBELE, BIUBREOBRICOVWTRENENORENSIIRBERCEELLDS
5 5 BRI % 721325 RR L 7os 2 FOBEDBL R E 7213 BRI CHE L. Ok
B, zoea HTIIr #+ DIk X larva 24 & L CH X /o4& Skeletonema # &% 72
BEEFAL LS HEEREEZRL TSP mysis SI~NOERITENTL 5, i,
Chaetoceros #F & L THEXERICIIE 2 zoea PADBBILEN L BLNPLE 3
zoea HA~LE T % F COHRIL Skeletonema DEELEL LI 7. LL, FOH
T mysis ABBLIZDDORLALNTIREAERTLTLE -7, 20T b
Chaetoceros [ZZ OHOEE & L TREL TH DL ENBBINK S5, $£72, Skeleto-
nema & L72BE, BHOBMEIC XL 5375 4 =) zoea DEEICX S13b0nb
DS, HHEINHGERI A~z v ORGLESTORBD L5 LR zoea BT
NEPLELTHEETHES L&DV, LieB-T, TOEDIEL BRI v~ = D
BLERTHVOL INPB—EHTHEEVZ LS. IHIT T DHOGEIFABOFELS
T Table 2 WBER3Icm, B I 18cmd 2 50 # 5 A7k %12, 000{@M-5 0 1 zoea
IR K& At « 553 Skeletonema 28t & U CH %, 7KIR%Z24°~25° CICHEIL 72
A LBEODES LI OVWTENTNOELE T D0, BRI UETHZ B LD
DTH5., FEUHOAITERBEICHEEL TV AETREKIC O W TDLEEST LS, BT
Do THREEIC X 0 SIhERC OV TIBRIOEES BRI L Tvw 5. R
V37KIR24°~25° C DEAEE 1 zoea FATH BRI ~21°PCOEE X vk A EE
ot Eie, B2 zoea HIIIEIEOHEN 2 BRIT HEOKRBOBHTSH - 7.
EHIICE 3 zoea P B LHIESN 1 BHITH 20 HENTHEERIAR EECVW T
5. —H, B, BEOAFLWVILOWTREBEEDESNOEL, Z0dE—BOM
DREIVTVWE L SILAZD, IHIT, FBERICOWTHAS L nauplius 25 zoea ~D
LB ¥ L OV zoea OEIRIC KT HPE OER, EHfOETHEIL > TV, AFEE
DHIE L DRV BB, BROREASV EFARHCETHOEMLE L k- TL 5.
(2) Mysis EBoDOEEE

WAt mysis BICAD & BT S o v v R R T ARSI LR, ERELT
PHEEY BE LKA~ OERBRIERTH S, ZORCO2VTRI A<= 3R TH
HREEBIE HED L. BEEERIC OV TO IRIZ Y v~ = vIT O W T ERRIC &
SR TEY, 37742 vOEEIRBRBREREZRTIEAS LV LITHEBETE S,
L sT, OBt T, 7oK, Balamus amphitrite OIhE, HY 7 %
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Table 2. Larval development and mortality in different temperatures.

Water temperatre
Date Hr. Controlled temp. 24°—25°C Natural temp. 19°—21°C
Stages Mortality Stages Mortality
May 26 7 1st Zoea 13 1st Zoea 21
20 1 14
27 9 1 4
18 3 4
28 9 4 8
20 26 98
29 9 2nd Zoea 2 49
19 2 2nd Zoea 10
30 10 3rd Zoea 8 %
20 5 73
31 9 10%, Mysis 2 49
21 95%, Mysis 3 47
June 1 9 60% , Mysis 1 98
21 80%, Mysis 4 10%, 3rd Zoea 98
2 9 909, Mysis 9 50%, 3rd Zoea 98
22 18 60%, 3rd Zoea 49
3 19 100%, Mysis 99%, 3rd Zoea 98
1%, Mysis
4 19 20% , Mysis M
6 ] 15 100%, Post larva

=TT AVY = Vv, Artemia salina OHE, HBEKEE Y o > Brachionus
plicatilis #EFELTEHEZ, KHA~OLEE, LOHOPM, X OH 4 DFETHKIC
OWTHEKRET Lz, §ERI1T Table3 WRT LD THE. OERRITHW FERKRIX
5 BB MBH L7 BRET, had mysis #ine BRLAER, 0BS52% &0
3,000cc D~ H—CANBRKL OB LALDDOTH D, E7KBRIXERTI®~21°C
T o7c. TOFET mysis BChrHHZ2 T ORERELHAE LR LIGER 7o v R
R L LB E I REREIR D B L SRBNORES H i o7z,

THCH LTI AV Y 2 V7T OEESLY a v 2iF L LTHELTD DIRIKII~DZER
EWSHLIEETH -7z, LrL mysis ThHHHPHBEOLE 1 HETEL, HER
FEIET &Y OBABERLVENI LERTES, —H, SECOWTHRCEEZERL TAH
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Table 3. Development and mortality in mysis stage by the kind of food.

Food Larva of balanus Larva of Artemia salina . i
amphitrite (Brine shrimp) Brachionus plicatilis
Date Stages Mortality Stages Mortality Stages Mortality
May | 27 | st Mysis 4 1st Mysis 12 1st Mysis 1
28 1 rd Mysis 10 3rd Mysis 1
29 | 3rd Mysis 9 8 2
1%, lst Post
80 8 6 larva 1
1%, 1st Post
81 4 larva 7 0
did not deve-
June| 1 llope to Ist 2
post larva

LT FAYY 2 VT DYERE L LICBE DT BR D5 SRIANOBENIEE 5 F
T IFET LTz, ChEFLTY 2> OBEAII0BEETH 7. T, 72V
HHELZEER & UG IR~ OBEL 2T LTV 58, FNETOFETEHIL S I
AVY 2V THEFERE LRI VP VISTHEDL. CNEDLENPSLTFA v
= VTR EOREMER v 2> D/ E RELVEXSTHEH, FOHEL
DHEESPLIDOX O RIERER - ThHO b L B T52 L8 TE5, LL, BB
REZDREODWTIEIARETEL LB 2AV (3 v5 4= Ofg—Y, Plate T,
4) DT, X5 T OEEIEIER IO THA S LEETHL EBRTE S,
mysis 2% post-larva (CZEBT 5 & £ DB MEIF—BEZEICKL 5 TL %238, post-
larva 786, 78T % EEHHENIT - X D &L, MEBEST» VAR 2BL X510/
DFETHIBE IR LTL B,

2. TEDOHBERAOE

post-larva (I#920EIA D DB AR TEOBEER UBEKRER E L5, H=viis
RBUMCEBIIRIEDOHMES R L. UL, DR T 2 BE o &2 0L HE
WOEND XSS, THIIMRENIMEE SN VW asHE S TH R IIEBE 2 St OZEE
BELTL 5.

(1) P& BE
HEHOREIIHREIC L5 vw) 2 LIXHL pOIE/YShTwb, £, BB
HIREBBRAHICRVWICER SN TL 5%, L -T, REERELE DBEREZMS 720D
CHU 2 LERI B ERCOWTEEZH 2, BRIX Tabled WRTERDITH
5, ZOEERIES B BICERLMBE B3BCIMELAdDTS 7 HIT zoea, 5
B1281C mysis, 5 F17BIC post-larva, 46 F18HICHE= vACBRL-IDTH S,
%7z, zoea i, mysis EliI7KIEZ 24°~25° CICHRES L, v Fhiss Skeletonema,
VarHEZTHB L., postlarva HIZENE T 5 A4v > 2 Vv 7 TV VAR R ES
LCEz, PEHDER T VRATEHE L. M= v OBEROKEIIENICET -4 5 =
7K#E (0.59mx0.29m x0.35m) % fv /o235, HEdemDl Rt/ % Ly = — 88K
% (2.0mx1.5mx0.25m) i L. cn&EoxEork (hE1.024, pH 8.3) 13k
TR CHRABMEER UERICH L., IEEBRT ORI T v Tapes japonica
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Table 4. Water temperature and pH at each ecdysis and growth rate in
intermolt duration.

June July Aug.
Date of ecdysis (18 22 28 2 8 12 18 25 1 8 16 24

Intermolt length | 4 5 4 6 4 6 7. 7 7 8 8 10

g?egfi;geswatef 8.1 8.0 8.1 8.0 7.5 7.9 8.0 8.0 8.1 8.0 7.9
Water temp. at 924.8 26.2 25.3 26.2 2.1 27.2 28.8 27.7 29.3 29.1 27.0

ecdysis (°C)

Growth rate be-
tweene%d/yses 11.2 12.3 11.0 13.8 6.5 1.6 5.5 6.3 6.7 4.8 1.4
%)

Sept. Oct. Nov.
Date of ecdysis 3 13 26 11 24 17

Intermolt length 10 13 15 13 27

gg{eggytggwater 8.1 8.1 8.0 8.0 7.9 8.0

Water temp. at
ecdysis (*C) 28.1 23.5 19.5 21.8 17.6 18.5

Growth rate be-
tween ecdyses 4.2 12.0 1.1 10.7 6.4 7.0

(%)
Intermolt duration

140} T

FETTTIT T T T T roT T T I

4
| 1 i
/
120
100}
/
1 80 /
g’ I Estimated rormal growth curve
[3
: II Growth curve of cultured prawn
860}
o
I
40
L I " L ) I L " " 1 X i 1 L 1 Il
20 10 20 10 20 10 20 10 20 10 20 Date
July Aug Sep. Oct Nov Dec

Fig. 1 Intervals between ecdyses and growth curve of Korai prawn.
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L AT F O OMER L OB >V Fig. 1 WRTEEBVTHS. Fio, K
HORER TR U 72l V303, EARRBHEEIC B\ TER SN S W O RES) LY ©
BREPLRD BB DIICE 572D THD ChEATEREKREEBELTHS LHE
EOHERBRCENE WS ZERTELR, 2~z e TTHEaLNLTY5 X 5 ITET
WHEELEDETHEEVZES, LIL, ZOXIBREIHE-~OBEIK > T H0H
PR - THIDTHEBL L - T B L A0, ORI ESI O E=vZ2E L T
SENNABT P OEEANLF VB Z 22 RE L TVWEhDE NV LS,

—7, BRI T 2REOHEC OV TREL OBERERDTAHB L Fig.2 LT
LBDT, 2, 3OBNALEEERTIEREZEFEOBRKE LTELTLLENRTES,

Growth rate after ecdysis

L | I T
20 25 30

Fig. 2 Growth rate and water temperature

124

Growth rate after ecdysis
©
1}

L 1
7.5 8.0 pH

Fig. 2 Growth rate and pH.

COBEHELRL TN FNOREMOBRERE LTRb 7o, THITREEEPBREOY
BESFH DL L, BEMOREZERZCOBMOBEICX - TERIN 2GR X
WERBBINTPDLTH D . COERE S RERE OBRTEERLlRE % 5 L7kiE25°C
fFETHRREERZ RLTVS, Lo T B CRMEEET 5 EMEE T Tl BRESLI
KB L THRERSEML TN 5L WR 52, BEZBES ERELTBHEZENOOLDR
ERBERCHEEL TV DRRDEIENTES,. ZDOXd BESIFTREAEOEES)
KOWTHERTHHZ L3N TWS, —7, #7k® pH EEERR>WTADE



96 [ : a9 54 v Penaeus orientalis Kisarnovye DIFZE—V

Fig. 3IcRT LB Th AR, BEMICIIEBICIR LSR5 X S IR LR o712,
UL, KD pH 257 .6~7 4 LR X 5 RBEEI1TVE, BiEAIR0DICE S md 4%

—— Selective
feeding

o
« ecdysis
« ecdysis

Number of clams taken
[«

. dem
2 E 30 10 20 30
20 30 1 ] 10 20 IDQC_

Fig. 3 Trace of daily feeding.

BERPEHET SN TV 5 L5 e, BEMIBCRL AW - TL 5, 2ok 5 pH
OETRHEMOMEE #8252 TW5b Enwa s, HREMOBERE- RECED
Bo TREBITHELTL B, ¥, Mz ~"ERLTCPOEKEEETCISROREEL TS
» (Table 4), BB ORAND L CH R LIRERZ N mDETHD L2 5.

() BIROBEE

EDOEE L R T HERESR >, L L, ZOBRMEIIHEOBE LILE ST
BEFPEIC X DAL . TORICOWTIET Y Y Tapes japonica, 7 Trachurus
japonicus, 71 v A Limanda yokohamae, 4 v Ao =¥ Palaemon pacificus, & F
# Trichiurus [epturus DRZFEWT Ivley OB CTHORBIRKZ KD, HERIT
Table 5T L®»T D THS. ThXhoERE (E) 2EERR (B%R=E5%) 2&
BHIC AN S X CTHB L TH 5 &, BIRIER (+) 2 RTORTH VDA THH T &2

Table 5. Index of food preference.

sp. E Confiden(c_; )intervals
Saurel Trachurus japonicus —0.031 0.137
Plaice Limanda yokohamae —0.129 0.119
Scabbard fish Trichiurus lepturus —0.621 0.084
Clam Tapes japonica 0.399 0.169
Shrimp Palaemon pacificus —0.161 0.098

5, Fl, TORICK L CERBX(EZARLTVAER, FETNVEESL L VWSEFDD
DT, HPOHFATES L VWHSHER S RITIEZITS LV EADLERLV. UL LFIE
BI7CE > B HIE, T DRIIEEOBER & L THRMETL DLW T EBTE L. FOMIT v
FRL(DERIZRLTWANRS T ¥ 100 - TIIRICEE L TWw5 i3, &
72, TR DVWT AP 2 ER(—)DERIZRLTWDSEEZ D LFEKTIIFATEE W
FTHXO5BRETRNEVI LTS TH D, M2 ERELCBESREROES I X
TERNWINDZ EHRH D, TDHELDIEIS DL 03I e BT EKEWORE
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LWVRE5THD, BEEBIC OV TERMAMOBELLE LT 5D TRECEIL 1D E
DBL <R, LrbBEZEE10, 1, 1282847, /2, ERICHER L EKRIL75 8
D=ET, TNIZH L TERIVERSET ¥V OFIFZ 52 H 4« DFEELRDI, #HE
3 Fig. 4 iWRTEk0T, BRBHERII) X272 BEHORIELO LS THLRA

100—

feeding volum

——

number of clams

rate of feeding

-20 : 601

. number of clams
L 1 ! L L ! - L 4
20 30 40 50 60 70 80

daily ration

Fig. 4 Relation between feeding and ration.

CEELRAVELDS, b - bEMATORG T OEBE Y Xa BEWCTFELD -
2 EENICERE L) LTED Y XRaPE D RREL D DT - TL 555,003 ) B
BENEA BN (Table §) . Z OEEREFIC O TR BRI O AR LICBE T 51
TEREZDNTWER, FEBEOEEIC I 5005405y, LaL, REBICEHL
BN E L X5 ThD, T, BEREIICOWT 1 A% 8 Fe~158, 15K~
OO HIEY B, BE2RME LERCKT HBEEDOL B V& 45 & Table 6
CART LB DT, KEOBENIILPICLELBBOISMELDH Ep3brsb. %, T
DEBRIIIR DEBRE SHENR T RbN b DTH - T, HWE/7/~0VgDEEK Bic L <x

Table 6, Difference in intake of muscle and viscera of clams by day and night.

Mar. Apr.
Date 30 3 1 2 3 4 5 6 7 8 9 10 11

Muscle 6 4.5 95 3 7 10 56 8 6 13.514.0 14 15 116.6

Night | Viscera 7 7.5 6.5 9.3 10 10 10 13.5 14 9.5 14.4 14 15 | 140.7
Total 13 12 16 12.3 17 20 15.621.6 20 23 28.9 28 30 | 257.3

Muscle 2.5 0 2 4.5 1.4 35 0.2 5 0 0 5 5 8.2] 29.8

Day Viscera 1 0 0 1.5 3.1 2.1 0.9 3.5 2.5 0 3 5 2.41 25.0

Total 3.5 0 2 6 4.5 5.1 1.1 85 2.5 9 & 10 5.6 54.8

Number of daily
feeding 16.5 12.0 18.0 18.3 21.5 25.1 16.7 30.0 22.5 23.0 36.9 38.0 35.6
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& LTSRS 2 1084, 1.0~1.2¢ 2156 & 2 &3 IEFE UEEHIA CHMER L KE
% b5 < SRRSO A2 1584 2 T e R BET 5 IER O @k X O E BRDHNT
BT TEHELTWS, BEORNEE %5 L NEERO 4% BRAYICE 2 FER 230 B D HiRIC
Abhg (Fig. 4) 25, SKEATH TV I DRSS L OCEREOZBHT I L0884
EBEE L OKEEMIBL TWDEEBS . T, NEKEERESCET2BEOE
CoVWTik Tableb WRT Ex0THY, ERIBPH, 3H30H~4 BUEBTRIT5HER
5 I PIRE S DR DL  BRIS OBEIICD8/% ThH 5 LR IND,

Lo LEBIRE) & LT RO TH D & PEERS OZEIR 23 +0.03, BRI CKT
HFRET—-0.04T, LW LHEBRAZBRCANNIIRSZLLHELD 0 THS D,
L7icB-T, COBBCETIBETIEHEEZRMH L Cwiny & v 2 MR OSEIREHE IS
o BRI S X UERERBICRT2HETHH 5. i, BERELERLZIE > CEE
T 5 ZNEOEROBENILAREZTTVWELDOBNR L LIBEESE W LB EDT,
BEICHT HEIRMEIT SR EE TV 5 b DOPHEERER 2 X VRSO TRV P EEXD
D, Lich o THESICH T 5BEOEVEZRET Lz, EBRICER LERORE I L
HIIHERBG AR TH S, EHRUEMIEI3IAIH~3A2WHTHS. SXH/ITEET
VWETYH L, BELWIEBGRELTH )V TERFRIE SR EHIT L3 DT
5. EIREOX Table7 WRT LE DV TLOHBETEIC OV THALES, e
BT 5BIREOHENR (+) THLIBEERMLLPTELEVDT, TR X VFATE

Table 7. Difference in indexes of food preference between fresh and stocked clams.

Mar.
Date 90 W1l 1213 W4 15 16 1718 19 20 [Total
T g;;f;l'n‘;egaggn 11 15 1 L2 09 02 0.4 4 4 2 5 |22.0
=S g}%ﬁg};ﬁ;e -0.43-0.33 0 +0.08 0 -0.26 ~0.69 -0.74 -0.03 0 ~0.22 +0.05
%E %ﬁ?gﬁle 5 1.5 0.7 1.2 17 2 5 45 4 53 4 |34l
B e o e |+0:04+0.20 0 -0.09 ¢ +0.1740.29 +0.30 +0.03 0 0.25-0.06

BLTVwDEWVWSZENTES., Fi, BABHEC OWTHMAZ LEEOHL &
ThH5. BEPREBIER ISV LR THEH, LIrLEBEEOSENERIC
L EZLOCELRAMOLNTVWEDT, BABHELHM LD IAHEE - BEE
EDBREPML I TRIERS V., DD, EWEVemd b 2emdD M0 IT oW THK
(pH8.0~8.3, HHE1.0248~1.0250) % {EREBAL (FHBEL, EERHELEX TEE
BRI, EBERICERL-ASIIE e = — 2804 Tt]1.7mx2.5mx0.75mpk X
TH5. EECEPLEESEEBRL RN, ¥z, KESEMTHRENEE B 7 VD
LT B2BAR. FOBEREKEIT16~18°C, RE/KRIZI4°~1CCOHBTH -
7o, FRNIT S VHEERAWCN S, L ORERIE Fig. b5 WRT LR ) TREFEOEC
KT HBEEOR(LE BEHGRE LTEDL, RERCETHRIARS SR =R
LLTEbLE ZOEPLIRBOCNEDER = vHIERL LG SRAEKILT v v 0%
BCHETHH LEETE, 1REVICHELC 1THERIJEBHLEBSZ L WS 2 &R
TES.
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Fr, INZHRECETLERELE LTEEREZEDLL LD E, BRBHEEKIS 7%
tnzxd Lo LZOHAEFIBRITELSIOBEREL B L Wiz

R CEEER»D 0L DSV, CO=edEAITEL S5 KTz s
L=z eEEFE LR KOTEASZ2 L HLREBETHS LHrL, postlarva
POLHETEA~EEERT L-BEL O, BRicd < VEIEO LES0LE2MTH LT
WEHBENRE S —RICZDORE=ehFW LTV 5 L X EREOEE 5 HEREEK
DREBD 7286, L pH METFLAZISBRBRCEWEI5THS Lil, BE
DOEETHIHREBIROLAIEAWRTITIED TV EDELROLLEMHTESL  Fi, B
Hd < o Twd X9 REERIZ O EPEE (15HFE79) OS5I (30~45) T
DEEDLEL, BIPLBELTIDR > TVWAEPDT & XREBERLTWS

7974 = ORFE—N b= VE Tl 21 b7 - THEBE TV 7o R ke
e, AR M, RIRSKEENO S 4 TR BHH L ET

£ #

EROERE, BEOSEIINE, HEEELT LORERZEATHOT, HAOEH
LEHSIOEE, BHCRIETREOREBEC >VWTHERELL

A zoea HHICE T 5 b OIS AIOBIIR 2Bk C EE L T 4 skeletonema costa
tum 2WERLXSTHE  F2, BHE, ZERICHT2EEORED K2 CHthrE
BEDX5TH5

mysis i b EESEMEIHAT 50, KRS, EFOMRI BRECEL, RN
DEBOES, BILOLDOHOFECHPLEXTY o YEXHYIRHATH 5 LHIT S
7z

post larva ZZRR L-@¥HAO larva L& REERZ RI WO T Al EOEETT 54
g ES L EbNS LrL, BEOHEEZRTIOTRS LTy VORI, ASEET
ATEBDX ST

post larva 1T 313 5 208E DR IR = v ~BERA5E T+ 50 72 HOMEIT 8D S
T, 2 BERIBIC OS5 bl
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