Bk 3l e ] ok 2R 2 Vol.2,No.3
1995469 JOURNAL OF FISHERY SCIENCES OF CHINA  Sept.,1995

fr B XFEN( Penaeus chinensis) ?‘ﬁﬂ:ﬂ]ﬂﬁ
Vs B A AAREPHEE FRREGE"

RRE BAW KAE RAR

(PEAFSHFFLAREEKFHLA, £5 266071
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F (P<0.05) Mukwit®; & 107 mol/ LEFTLLETRBRL, T A
A107"mol /LM, RERLTMESLERTS; STHEAN, HE (P<0.05) #&¥
Ta#; HF10°%mol/ Lo, RFHHRLLATREASE, HiTHETHRNNTHIAL
¥, AATSLEATHETHREEAN 107 mol / L,
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—o XM, BrEwS, TERUERITE, —RERKE FESE, B-HFERAE
IS B FAH LD ST, BAPHESETRELSRABEGEN. CHXER 57 8
B, WEMEERTEGNER, FTERSHEFEEAR,

ERTGERREF, YREEERARTOEY, JIZRASRERBEAFRTHT
A RTKRERAMNIA, EREECRETARAFE, KX THEWIEYE, TR
M AEHTERENHA, ERENREXEN T EHERNRELY (. T4
) Bl ST, RREFHikk. B, REBEAFEF - EEENRLEEY, B3k
FERIRTER, MESEFEETRE-RFINEE.

X TEEBE T HEATERHRE" " HLAERA P MARKEEDERE,
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KELHFEG, HE—-SIEETHERTHEE VY,
AL ETERE PRI TR AT AN BEREFEE, UKo ESRE
TehAEKRY N, HBRURFEERLTEL B T REFESY, BESEHLMY

EO
(—)LRBH RIRT

BEFIEFFHFREAMBHE LSS S BHREHRMIMETHE (N) R
B B3 3

HETFHREBBEARLE (ZaCly) EHIK 2000mg / L, BELIEE AR, AR ER
25%107mol / Lo ®=Z.B8 (NTA) iZ#ELHIE 2.5 x 10 °mol / L, B IR KB4 94
o, BkHADRELZETA.

(DK EEE M B

BLE Qe S HEA (BRBF 30-31, pHS.0-8.1) RHETRZEMENE F. M 0.451 14
LI REThR, BRZIZUFE. Wb, WGERAIEE. MK 48 ER, N 22 EERmE
B, NESFTESRRMN (FXREHAK), B lmol /L HMLESE, HEET
AerpBeF . LA 10-20ml / min MBI EK, BREBTLEFPREFLMENL
A&,

FTHAAEEREENSA Imol / L WEBHAKE, AXEFAREKT%.
(S)XBAE

£ 2000 ZEFLEEAR A, b ERHG A 1800 FEF, M A B Bk = ok i KR 9N F 3
L¥isk (N, AMERSREESELSHERSEDS, A SEABEET CREERE) BN

COSEFHE, W9 RELEIREMGESEARRER. 7 500 EALK R, 250 DR
Wk, m—EREFEERF, REM 107 mol /L # NTA, B S EHWFRELSE
(ND) BA, fESI-FHEILN, KB 19210 TY9ESEN, SR 21+1C,
HMEHREAEE 8 (6 M. SITRELSHE 40-500 FIRM by LYk
(Np EB&LEE) 90-100h FIRESHERLYGHE (Z) % HENERNEER. AFSY
BELRATE R EER S, FHEN-FI5ENNFHFR RN HEnEEER. 75
TG R PER B A A R W R a5y K 22k (Single—classification. anabvaiie
of varian, ANOVA) £ ¥ FRIBEHEERFEHNERMANN T ESRE (Two~way
ANOVA) i, HEERR (1) R},

ERMETRESHSBRTH B RES,

(EHETFEE (A, HitH,
148 Sunda P RIS BIFBEEEFEE (A). HRM.
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IM EREE: DPEMAE (Penaeus chinensis) SBFRHLAICH SR SKFREE hril 8 FIOBETR 3

ot Zog I NTA 2 PO AT AR SR BERMA NTA BB A, A, 1 Ay, 251
Kk R, SMBAMFEE 109 105 1 10° 2 81% Za¥. Ca¥1 Mg 5
NTA % 4MREEE: RABHLTIEERE, BEBRPH 100D, F8 ()
HRR A B R TERESE AT EIL Sk ERELE; B -SARErSEILS
A NTA ERMER, YEEAMGEEN AT, KBKkPBEMESTIH S ERHEE
FEA 0218026, BEEREAPTSHERES Y H 9.44% 107 #1 5.25%
167 mol / L V"%, Bk A, 1 Ay, 575124 0.0020 F1 0.014mol / L,

# 3

(—)iE Ry 34 SFERTFREALBIRNG
L ETFARAOMM A AT IB TR R O TS B A R I S R TR
| Fad 2, A FIFEMFHRBEREN, M MAZREY 0-10 mol /L, i

#£1 BFIEENEL SRR R
CREHRES 1150 8, T84, 199244 A 28)
Table 1 Effects of ioric zinc on hatching of egg produced by parent prawn artificially cultured
{Mean number of egg per beaker: 115.0, 8 replicates, April 2, 1992)

" A ER(mol /L) HH Az (nol /L) B (%)
Added concentration of zinc Calculated concentration of zinc Hatching rate
0 li] 40.9+29
o ?® 1o 1680 41.718.8
1o ® 10 %W 39.8% 4.1
07 i 39.7+4.1
1g 53 1077 % 4071 13.0
ot 107 34763
10°% 1075 21.6%5.2
10°* 1075% 0.020.0

22 TS AR R 5R T L B

(RPN 56.0 8, RiT8 14, 199244 AW A)
Table 2 Effects of free ionic zinc on hatching of egg produced by captured parent prawn
(Mean number of egg per beaker: 56.0, § replicates, April 30, 1992)

WA R(mol / L) HH Aztmol / L) FHLE (%)
Added concgntratipn of zinc Calculated concentration of zine Haiching rate
0 . 0 500+ 6.8
107 1710 53.3% 10.5
107f g0 514+ 8.8
107 107800 47.1£5.0
10763 107% 413152
{O 107% 27.743.6
1078 1078 25+25
04 1 0.0£0.0
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4 h B &k R T

G (Az) M 0-107"mol /L, BHLEZALEE (P>0.05 ZR; MMAREST
10%mol/ L, Ay KT 107%mol/ L i, WMULRBE (P<0.05 B MAHED
107*mol / L, Az, 1 107®mol / L Bt, BEIGREE I, REAEKL. BHRT=HT
FE & AR IR TR R R E R LM, B A, % 0-10 ' mol / L I, & AFHAFL
2 FLBE (P>005 %55 Ay b 107%mol /L LA LN, BE (P<0.05) SB/&H
FEMOBM: Ay, K107 "mol / LB, 25T RREM{L.

2. FREAESHEERHLEE RIAETFLEAZSSEEHRKATHRRER, S
ANBIRERD 0-10"mol / L B, FRMHKAH NTAAH A, 5 0-10""mol /L, & NTA
FERBERE A, 0 0-10"mol /L, MitRZALEE (P>005) ER. SA#
WEEHR 10%mol / L B, #50 NTA 99— Ay, 2% 107 %mol /L, # NTA FER—E A,
H107"mol /L, MAMHMILEZHZRRE (0.05>P>0.025), F—HE T4,
B A, SEHGERRELELE, MAMKRED 10 'mol / L BF&H A, % 10°%%mol /L, M
AV BEH 10%mol/ LB AEH Ay b 107 %mol/ L, HENRERTRF
(P>0.25) ZR, WEIEH, FEMAFSDSRKE, REEFEEHEN, BtEZR
BLLE (P>025) ER,

N3 Zn(FEREEIIFTREAER
(ELo Pl >y 117.2 %, F176 14, NTA S5REN 10 mol /L, 1925589 R)
Table 3 Effects of variant spectation of zinc on egg batching
(Mean number of egg per beaker: 117.2, 6 replicates, Concentration
of NTA in seawater: 10 mol / L, May 9, 1992)

ARG HF& (onic) &% (Chelated)
{mol/ L) H#E AL, HH A,
Added concentr— | Calculated acti- WL (%) Calculated acti~ wEHR(%) P
ation of zinc vity of zinc Hatching rate vity of zinc Hatching rate
(mel /L) {mol /L)
¢ 0 63.719.0 0 63.3%£8.5 P>028

10°® 107100 636+11.4 10198 63.0£132 P>0438
10°® 10°%® 59.2+3.0 107%62 60.2+9.5 P>0.25
107’ 10 20 60.0+9.2 19726 57.8+35.3 P>0.25
10°¢ 10 7@ 50.6+3.2 10778 57.3+8.3 0,055 P 5008

(SR T TSR IR '
1 BFSEMETHRTESNEN R4HBTFATHTNHEEEERXROSR.
ALAEH, SIMAKES 0-10 'mol /L, Az % 0-10"®mol / L B, RBVHERZME
B¥E (P>0.05) 5 YMMAREZ® 10 mol /L, A, % 10"%mol /L, BEL LA
BERER (P<0.05) B, SMAKER 10°mol /L, Ay, % 10°®mot/ LM, ¥
HkeET. -

2. FRAKSENEMAALE Z5HNHETENLEAEFER K4 TFHENHBRE
MWy SRR R, BESWRE, LS80MAKREDT 10mol / L &, ®FEHNES
AHANEERRIEHLEE (P>0.25) ER: UMAHLEN 10°mol /L, K-THE A,
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i BHRES. PEMNF (Penaeus chinensis) B FRILRE TSR AR P TSR 5

A 107 mol / L, HAEE Az, b 107 "mol /L, BEEANTEERRE (P<0.005)
MR, MAAAHAGTERRTHEL S, HERE (P>0.05) EH, LMAKRE
H 107 °mol / LB, BT&E A, H10%mol /L, HAAEHA, 3 10°“mol /L, A4
BT Stk IR BRI

£4 EFEENTTHEETBHER
(EWEHEREHERL 800 B, EiFs M, 19255 H4H)
Table 4 Effects of free ionic zinc on navplius metamorphosis -
(Mean number of nauplius per beaker: 89.0, B replicates. May 4, 1992)

BARER i AL, BhE (%)
Added concentration of Zinc Calculated Aectivity of zinc Hatching rate
{mol /L) (mol /L)
0 ] 6.0+ 5.2
107° 107100 93.8+5.7
10°* 1979% 95.61 54
107 Jp8w 97.7+6.7
10°* 1077 108+3.4
107* 18w 0.0£0.0

F£5 TRESHNEDHELEE R

(EFNETFHERD 9858, FiT6 M, NTARE 10 mol /L, 1992558 24 8)
Table 5 Effects of variant speciation of zinc on nauplius metamorphosis
(Mean number of nauplius per beaker: 98.5. 6 replieates. Concentration
of NTA in seawter: 10 *mol / L, May 24, 1992)

T

SR BF& (lon) 4 & (Chelated)
MAER : .
Add. CZII H‘g Azﬂ @fﬁ*(%) V{-g Az,‘ &E$(%) P
{mol /L) Calculated Metamor— Calculated Metamor-
activity phosis rate activity phosis rate
] 0 R6.6%6.7 0 $3.5+13.7 P>0.25
1° 1971000 89.6+17.6 1108 88.72 8.1 P>0.25
107t 1099 90,3+ 162 10798 90.6+ 11.8 P>0.25
107 1o 2@ D34+139 197842 89.6 % 10.0 P>0.25
10°¢ 1y 70 8.8+438 107780 85.8493 P <0.005
1073 197%® 0.0+ 0.0 197614 0.0 0.0
wf i

(—)HkMZREMab 2

kP ESREFHEL, SAHTIEN, FUREMEE, XTHEESY, XTRL
PLADRAISAT, HHAR, BXRAFHERESY. MHEDERHS, BUEF
HXAM. Bk, AMAESBORERERELBRE THOESISLEY, ERIBY
Bo B—FH, TRBRGKELRR, XAKAEEFR, HEL, LAIMAR B LRk
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B, FaHnEREEars i,

AR 0.450 MILIEERRZ T K PR ER., RkBERESE: AEAMIERE
HEA, FREAIMENESE, UREBSREENMENSESRE Y, FELRT
LA R SRR, (18 500 SRR T A I K B

H TH ok PB4 BT 207 B A B ACE, S BRRE S i5 e, AL e
BTk, NN O TR otk AR AR T Bk, BRI R D T IS i B
Wil
(DB FRIBEFR ,

MR LR, TEMA R0 T RIEH BT, 7Edk PEE MmN
Ad, HESETHEEY 10 mol / LLLFEH, REMIHEE, & THEMSETH
FHOHEAME, AMAGHILES SR SMATIERER -G T, BB
Booh Bk, BNZERMFIEES 107 %mol / L IR KW T 9L, EHE, E&AE
SIREEH 0-10°mol / L, ARMINILEK, HEit, 7510 F I TR BRE L
FATRAY, SHAETE, BETHEEREE 10" "mol /L AT Mk,

T h BB R AR 40 PR 2 A R R ORI R O . MEFHAEXBRAN, ERA
EHL AR, HESE FEEE 10 %mol / LLATH, FEMESHEMERES, &
WMABHLERNM, HEEEFEES 10 %m0l /L, RBKH, BHRLEE, EMEEY
Shik s eRt, BREBETFIEEY 107 mol / L UL FEttE, T 404N BLs T oLih
B3 B T 7R B b

AT EE RGP, 7ETREH BT M08 8 I BB R N, ENN
HREWERM A AR ELRET, THELERE: % FIFCURT R RE XK
FHIBR KRR, FLl, FEMEFE S ARG PR EHEETIEEE 107 %mol /L, 4
A B RS RN R, 18 E TR B RS T 10 'mol / L, B
LR 0, R A S A R S T M B AL

5 4R AR IR TR LRI B 4 e e A P O B, IR Sk R B M B
FRISHA 2,

5 £ X W
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OPTIMUM ZINC ION ACTIVITY IN SEAWATER
FOR EGG HATCHING AND NAUPLIUS

METAMORPHOSIS OF PENAEUS CHINENSIS

Gao Chengnian Qu Keming Zhang Duxi Yuan Youxian

(Yellow Sea Fishery Reseurch Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

ABSTRACT The effects of zinc in seawater on egg hatching and nauplius metamorpho-
sis of Penaeus chinensis were studied. The results indicated that actions of dissolved zinc
on egg hatching and nauplius metamorphosis are only relative to free zinc ion activity,
not to total concentration of dissolved zinc. The egg hatching was not affected by zinc at
activities of 0-10"""mol / L.,and was significantly (P < 0.05) decreased of activities higher
than 10""*mol / L; no egg could hatch zinc at activity of 107®mol /L. The nauplius
metamorphosis was not affected by zinc at activities lower than 107"mol / L, and was
significantly (P <0.05) decreased at activities higher than 107 %®mol / L; no nauplii could
live at zinc ion activity of 10°%mol /L. The effects of zinc ion on the system of
seedling—rearing of P. chinensis were discussed and it is believed the optimum zinc ion ac-
tivity in the system of seedling—rearing of P. chirnensis is 107" *mol / L.

KEYWORDS Zinc, Ion activity, Egg hatching, Nauplius, Metamorphosis, Penaeus

chinensis
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