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TE R AR (Eriocheir sinensis) BT BIM A TEH LB 1 IR RANE (A T RK
ZHEDH I HERGECTER ZOMESRIERRE, BEWXEHHE=WETZ —.2,
ik T WA AR EIER, BRI LR R BREAESRIERR BN —TER B RTE
= — AR A REKA k8 E B AREK PR RS, AT B MBI Rk p BB R E T
BREFXAELWAZETFERIRE . EHTE . EEHFHEMKREERMG LW, EE
BEFER ZOEMEARBERNTR AEAER ER B ATENRI T, KEREE
BH L RERERKEELEKELRE . ERZEZHAESEREER, FERARABE DD
[1990] . R A %[19931f 5k = % (1994 1% X B H 85 A 7= P4 ik 9 R B BHE T — 257
Ry2HRPRTF Z, 4 kB0 R NI A5 F 19 N R A BEK A 7 3 T 47 BB 40 4 AR BOR 84F
BENEMAERLWAER . FEAR . ZARBRERERRFTYEHER  IHWERE 5T
XERBKEARBMREEIERABEZHER. . EL. TRHEBBRE G HITRABEFR,E
BT HAREERE R 5 SIE B4k BT LR, — B R A e e, B8 A e B4
HENYFRBRD EXREZEHN LB FARNER EEENBETHEZFTVTFRSE
7% | 40 P BE B A M SR BRI (Nannochloropsis oculata) . = 338 5 3 (Phaeodactylum tricornuy-
tum )T AT B S TR AR BE 3K (Spirulina platensis ) M HE L BAR LR . 0 AR DT B Z, 4 1k X S &) W%
BERHESF,
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1 HHEEE

1.1 WKFEH

MERBRI . = AR R AN LK RBIER AN LH ZROE WA F IR FEH
EMEREREAERRENR. RARAREFHAN=ZXAAENE &, HRERATRE
FAL # TR, LA G 33 4 it AR B R 0 TR SR BE M Sy 7T B o) T o SR RE K S B0 B 440 L 3K
BB ER KB, ZHH G B A Romg/L B4 IR BE LMK, 53 6K LR

1.2 ARIWKE B TEERERBE X Z, 414728 75 S R R

KB A AR NSL §9I OR, KIG IR, A /NI R ELE RN WK 22008 M ALIE, 2N
28, L tnASmg/L # EDTA Z 81tk iRB T8 Z, 41K BR B 7E 2/ e P HERK U 3R A9 4 ik it
B, R A RS 86/ B IFFERIR IR . Z, S R AR 06 5 BE 1) 930 X104/ m?®, I N 4 ik B3R
15008 » #iX 10 i i1 P AR BRI . R A 7N AR IR B A MR BRI A — A X B A (RR T BE
MERFRDH#ITHR,E ZF3REFARABRBVBREE TRV B K, EHE4REF0Y%
ULEHZ, BB G Z,—Z, SRS KRB R E KB 18 B B 20 CE# LFHBI22°C.iRE
BRIAINEG K, RBEIHTHK.

1.3 ARWKP=FEAEXTE Z, 4 IKERBERG L

RBA Z B EREEAAN B EHES RRESL WE BT HT, FafgE
BR8N HR R KIBE20~22C, ELERR, Z KK E KE &L 7 Kik25 X104,
AR BBRIFHER.ZEHFMOBERZFTR R R LR A M KR AL, F2XESR
RPN EHRIOL ZBEK, B4R Z IR BEE EESH 20851 2, - Z, 9 SRIER A
MK R 22,2200 8 WA IR E KA M IN5meg/L # EDTA — 413 1mg/L &
TEBRAREH 2K, RRER 2R BBHHARFHE,

1.4 Z=FPEETAR Z 48R BR K & R B

HEHBNER AR NN M EFE A28 E¥ AN 20m M F i it TR0 , iX 108 6]
MAKIEEN22.ZMEMERE T HKEI0X10'~30X 10N Z G R BERERTR X
AR 5 3 B g BT 4k S TR BEM K @ B #%6mg/ L, 2 6K B R . i 1234 (8] 7K ¥R o 20~
22C, R EBRMBL S REK, Z PR XA R RK . B SBEETE RSB, K E A&k
BYEFSNGEH 2 ~Z,HESRIEE,

1.5 HEEKPERERXMTE Z, 50 ERBEENE R

REE A5 24 m* KW E & IR KIS EREKESFENEEICREEE %
BRREH LBRBEK, BKIEE R 24,2, SR B N 8L KE10 X 104 ~25 X 104, 43 340
B R MR IR = ARTE K SETRIRAE MY . Z, F 3R R AP 43 F ] L A\ LECAE A R 2 ¥
FE o7 S TC 5 gk L R D0 A (B RS A IR 41 R 0 SRR T SR L, 4 R SR AR F AR L, 3B
$£450. 5h FHRE 4R LB R AT RIER & E R A 80 % LA LIRS N 2.8 it Z,—
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ZHBEEHER.
1.6 ¥ BEMGIT T

B A SE S 0 & B b ML BRIT HAR AR , B RARE @A RE R AT E L IR Z K IA8 89 P R (A
AW EE IR KK pH E A PHB—28) pH iH#1TIE 8 H LF8SM THIR &
S —KNH—N ERAFRERE, COD il AMERERFE §H — K. WTRAKHEE
ME Sy /DEF P KB TR F 8 R A SBERE, REREE W TFHE HR
8 SRR T it PO B 4 4 3 BRORE T RO B0 4 i SRR A 2R R4 i Y A8 0 % A B
8 Z RSN 2.0, SR BAKE PR SR Z, 41 8. N AT EAT N B E R
QBEBITERBELERE.

2 %R

2.1 THERIRBEEN TR Z. 4K BRI R
%1 REREOBARNTR 2, - Z, SR FHHEN

Tab. 1 Effect of metamorphosis and survival rate of Z, to Z, at different concentrations of
Nannochloropsis oculata

A 3 Xt ER4A 1 2 3 4 5 6 7
W HE (X 104/mL) 0 20 50 100 200 300 400 500
40 59.5 82 86 81 50 40 36
J D, 0,
A EETRIER R 41 60. 5 88. 4 88. 2 85 50 44 38.2
FHEBREEK) 40.5 60.0 85. 2 87.1 83.0 50. 0 42.0 37.1

KB RRRL R KK PR MR RIORE LR EBAR TR Z 40K R
BTSN RABLL, ka8 0 ERBAREHE  ATR AENERSOER R E 4k
SRERRMA0. 5% KA FELIRTHTFEASRB=HHMBHMEET. R ZHEHE
SREERMBETRAR EFLERASHERRBEES RS EUBIE pH ELH, #%
K RET AEREARMHEESRIERZERRBEF (p <0.01).{850X 10°/mL
£H.100X 10*/mL . 200X 10*/mL A RIMNEMESRIERETLH B E R (p>0. 05), B
TEERE, TR Z R AR BRI 4 5E A9 AR B 950~200X10'/mL,

2.2 Z=FPERETR Z, 401K TFHRE AL

RBEN, = AHREHANNEESRIERRHE Z 4R E S, S RBREY,
ZABIERE Z, IR BT R R E R TR R RA Y Z R M SE R = AR RAH
BB (23. 545, 5)h XK HA ] MR PR A T 8Kk pH E AKX B F7E8. 1~8. 5Z[AIMIEN
EEMA,NH,—N{E7#0. 19~ 1. 0Omg/L Z[8,COD {& 7£ 20mg/L AT, T 4 TR 9% B€ 3 ¥ 4 49
NH,—N E& &A1 47mg/L,.pH HE FHEHARHAIEMEET?. 8~8. 62 0], THELX . B¥*X
FR B KRS 6 Sl TR ORAE S 40 % s 4 ) AE 6 I, RARTR A 5) W B K IR AL T B
FEUEZTEMAETHAR KRAA EEH B/ NMESREP, MERREKBIRRE , FHHL
BRE, ZAWERBEKERE, EFAARE . ARTBFIERIT B 875 ik B 3£ K
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GRSt BB ERTCAFAENHE, BRKEMESTE, B ILRERE.
ZARERAES B KR2CZAI KRB EEEEEN EL KB EAFIICERA=A
WG, KEEHER, pHER HERETELXNRBERE. AR FEIREA RN
HAESRIERARBEER (p<0.01). FTIRIE WM A 5 =H15 45|20 X 10*/mL HB 41k
BESBIEELBEZR(p>0.05) . = A/ ER0X10*/mL A5 =MABIHKER20X10*/mL A
FRBEEZR(P<0.01),XFIRESHHBATEK BARFA X MERHK120X10*/mL 4,70
X10*/mL 5 =HABFE |20 X 10*/mL 4 2 [H 1A B BHE F (p<<0. 05), = M1 #5 H50

X 10*/mL 4, M FPR¥E70X10*/mL H,120X 10¢/mL AE5HTAMERARTHABER (p>
0.05),

B2 MBI =MW S TR MK X T Z, 5h 4638 WAL AV EE
Tab.2 Comparison of three species microalgae on metamorphosis and survival rate
of the first stage larvae of chinese mitten crab

® % 3-8 (¢ 328 (€38 ZRBER AN HTIEREN
W H (X 104/mL) 5 70 120 20 50 6mg/L
e e 50 86 85 80 89 84
A EETRIER Y 51.4 88. 8 87 80. 2 91.2 86
AW — B B B8R B8R B®R
FHEDRERK) 50. 7 87.4 86.0 80.1 90.1 85.0

2.3 FHEMPEFEARSR

RREREZWH,NARAZ N EESRERERBEER (p>0.01), RMRIRE
350X 10*/mL A5 FERARMYNEESRIERERBEFEZRIN >0 0D, R FAE 4
KB SRIEETABER (p>0.05), Bk RES.

B3 WEBLD=FWRENTR 2,55 ETHIEL0 B MEER
Tab.3 Effect of three species microalgae as basic food at different concentrations

in rearing the first stage larvae of the crab in large pools

R ZHIRN SAMEE BB € 323 3 WRIRI  BUTRARAG N W
Rt A 8 7 10 10 3 8
BIGWEE (X 10¢/mL) 30 50 80 140 350 6mg/L

Z\—Z,MESRER(Y)  85.2544.98 82.40+4.86 84.10+4.51 81.20+3.82 71.00%3.61 81.87+4.58

2.4 HEBKP=MEXXMTE ZHEEFEROETHXRER

I R TUNARIR N L, = £ 98 15 3 40 K o O T R O R B L BB L SR
EEAEFRRIRE KRLERI TR MR MERAZ MHNEESRERLBEE
F(P>0.05), EHBRKPHRRE . AR ERNETVRERR X ZHhEETURLDH
E57 ETURIE RN A Z, 4116 S HIKRE NH, —N EA351. 4mg/L, HH Z, 411k H R
P b b B0 B At 7 £ 9 20 %%
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®e SHRAXTR 2,5 WER

Tab. 4 The effect of three microalgae on the metamorphosis and survival rate of mitten crab larvae I

x % (€ 328 =R EXN T e 3K
KR 7 3 5
WA (X 104/mL) 80 30 6mg/L
2\ —Z,METREE%) 80.71+3. 40 81.00+3. 61 76.80+2.17
3 T

3.1 =MEREHNEFRMS REREAR

RE—RIVERBEMNAR, BAR - BKILEY BB RELH R4:3:1[Raymont
1980 J, A M 414K $945%:20% :6% (BP7. 5:3. 3.1 D[R HES 1990] = P 89 & 3% R &
[(Brown % 1997, Renaud 1 Parry 1994, 5 ¥ % 1998, Bt % 1998 ], REEHR LA L
BN ERBRE—SHEE AEEHERLMW SR, REBSHEK=IWEK
RENRE, BERBSFHEMBRRH REBECHNYERURARR T  SEHYHERTR, EE
PP A AL L MR TR SHRR AR RTTUBIEFNRE(DER, 1992]. X8
BPHIELT AHEXESRBHB TR EHNMEESRERBEENERZL TR
MR, MERR.ZARKEEDET S AMMISHMRLF BB % 1998, 5 RN S 1998] AL
FIEY NIE L EY RN R R EREAEREREERNENEFRTBE . & F Z.904 M E/NEH
RN E(EREILZ 1992], £ LA RALFERIES RBRE Z,/5 A RATH R E &
SRR A i, DADE B AR S H R ROR , IR TR Z, SR R S RUIE R,

3.2 =FEAXTIE ZNEHIFFRREHLER

SR BRI B 40 HLREAR T, 4N 4F BB B AR O AE , T ALAE L4 4B A BRI . = B T 3Ky
15 B A Y 7T 5 T SR G A 40 OB LA e 47 4 XK S0 = (BR B 19950 iR I3 72 of % B AR BRI
8 Z, 4tk HE 4 3808, AR TT LA BIR B R A S MM, X S Mk H A (1992 7 E S IF
Gk g R — B, B HMB (199818 45 R HTES00 X 10*/mL BB BE T, Z, 1k X4 43 2R IK
B A PR 9 38. 7196 , PR RATET AR Z, 44 XE AR BRI A4 1 AL R L TT = A8 49 KA Z, ik
HHBED RRE RAD TR RA MM, B E 2SR, LW RR BT . ST R AER N
B Z i RES, WA R BRSNS N BRAES 1995 F ALK
%33.2% . BAR Z SR S REMAH ML RRE, HiX RS R BREATE 2, ke 8 H
SR TR 5 44 X 20K 25 6 1 AL TR SR — B . FR U R Al I 25 0 AL TR R , 2 6 ER
B LK R A B8 A B I S AR ) B LR A TR — RS A XA B A R A I IR

3.3 =FERNSEELE

ZAREREREANSERE NI0~15C, BEHISREL RMERR RARE™ 4 W
B FEd R YKiBEE 23 CEAN . RAZFIRELMTLE, LRI R LEREAR, K
RRAEE W GG ENFEFREAENEAER  NWEEHHRARMIC T FEE ARG
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KARBEFHRESHRKBHEELRS, et Z KB E23~25C, LRBAERE
AFEZARERERNEEINRHE MR ZAKNEFRTE, AT XRET @ /KEHM NE
ERL, X SR TIRI(1988 M LR —B. MMERREK EKEWEERER®S, —MREL10~
CHBREBUENHEAREHE, REEENBEACEARAPRAMR 19951 FERLRF A
SHER, WABERIE, BSHHERXAMA =N TR E 8T 2 PEE YK BEF 25 Cht
AR BEETIEE IR, FRE KRN ER . NERSE KR TR LK A/LSE
TR BL R . T 3018 IS G TR AR B S B4 B AR B 2 = A IR T MU MR IR K18 &, th R 5 H i)
BEHET P —FETFHIER.

3.4 PERIRERAERATAEKRAIRES

AERERTTUEFSE , MRRIEH TR Z, 40 EAIE R ETHRR T MERER
515 %Kik, HLBETR WK A& i) &AL, 2 ¥ kK B 2 BE.COD, NH, —N 8%t FZH 91K . fe]
KIEF[1996 JRBRAEREZN, M= EXNHHERKPEREHNT LR, WA HIERER
EERE. A —ERENMERKEDTFERKPROEDOEEER, B ILH FRRET
BEAERK, M BN 7 4 R/ KR IE L, MR B 57 SR Y [ 8 T FM M,
HUERNR . FHT KRN REEINERNZR NIEHRSRIERER, §HBREE L
R R A TAR KN § 85 RO MR RS TR TR PR RUR S 6 B 400
BRENEHRAE.

3.5 EEZHALEMHER

KB EI N EGEERR 2O BRI RERTRANRARERRHERAE
KEHMRRMTURBENEERNTE .Y Z, 4B Bk b i 240 M 3280 KR B A
R RL B BMATES ARRRRERMHESIIETELE RXRELH, F5HH
RERARTERRSIENEIEC. TIRAMAKREE Z, 50E0 7%, Z 5 K8 & BEAE5077/
m*lh b, BRFRAE T R BRI RITITHRAR T 4k BB T E, HUR B8 022 40
M A TIE B BBtk . N B RS A LR E R BREERKF, Z 40 K KL ER
ERFHIR,ERS Z 49k ENREFEEHRBEFAX, XLEFHE U REE K, B
BATHE®, X Z 51K Z,0 6T BERS BHEMER LS 1992]. 8 T K&k T8
A A BT, F AN AR R A R R E SR EHE B KA
B UERA , 7E T 8¥ 6 B AR KR, REKIK A& R Rt E R R A I 26, 2, iR R TS N
Z XA ERBRAE TR .

3.6 HEMRITREREERNRFNE

EMEBHY T, RERWAINEASESE S8, EER, ZAHKME B R [Langston M
Bryan 1984]. — &M B HYEFZMESBER TN RLEESRME T, AT AR HR
W, R E & R B (Gnassia % 1978, Fisher # Frood 1980 ]. AL B # /K&K PG FH—ERE
MIERERRE A TREESRBTFHEE BRNIEHESRER . EARBKESRS
BARHEXEAMSRE . ZARERSEERRLEETRY, T AHKLH EDTA, WAE
HEFAE FEEEEFERRIWE T R FHKER.
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3.7 MERIEAVERIZRY T B

RRIERHARG TR, R T HEMRE — R EERFEERMNES LS TEE S
LhHRREHTHRLR, TEFELEATFARAEHERENRRMREN (DX
1992)  EENZRE K=Y EHEFFHBELE. MBRUUR =AW ERETBRTHF
HIEMMRBARE, MEXE HE BPHBRERL, S ERITEERMKRELRR EER
B R = B 40 B 3K 24 5 SR 4 6 B (02 B B AR MK P S 2SR 2 Aot T AR O SO B — R S A 1
YRR AR CH E PR H 8 PR A B MARER N, [ 8 R 98 72 7 B o o A 7= P A
ERBENEBESR, FHUARBF ELSBFHHRBE, X HMRREEFRNREEH
BRI 8 LA B Y.
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STUDY ON METAMORPHOSIS AND SURVIAL RATE OF
ZOEA I OF ERIOCHEIR SINENSIS FED
ON NANNOCHLOROPSIS OCULATA,
PHAEODACTYLUM TRICORNUTUM
AND POWDER OF SPIRULINA PLATENSIS

SHEN He-Ding, HUANG Xu-Xiong
(Fisheries College, SFU, 200090)

ABSTRACT Microalgae are the primary food source for the first stage (Z,) of Chinese
mitten crab, Eriocheir sinensis. The paper dealed with the effects on the metamorphosis and
survival rate of Z, of Chinese mitten crab of three species of microalgae Nannochloropsis
oculata, Phaeodactylum tricornutum and the powder of Spirulina platensis. The result was
revealed: (1) The metamorphosis and survival rate of Z, was significantly affected by the
concentrations of microalgae in the media. 50X 10* cells/mL to 200X 10* cells /mL was the
suitable density (p>0.05 ). (2) In the sterile seawater, There was no significant difference
(p>>0. 05) in the metamorphosis and survival rate of Z, between the groups which fed with
the three microalgaes in its suitable density respectively. (3)The duration of Z, fed with N.
oculata was prolonged 23.5 5.5 hrs, but the difference can be eliminated by being fed
simultaneously with egg yolk or other inert diets. (4)N. oculata could not only inhibit the
toxin from red-tide but also stabilize the seawater quality in the pool more effectively than
the others. N. oculata is a good food source in breeding the first stage larvae of Chinese
mitten crab.

KEYWORDS Nannochloropsis oculata, Phaeodactylum tricornutum, Spirulina platensis,

Zoea 1 of Eriocheir sinensis, metamorphosis and survival rate



