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Table 2 Egg hatching and metamorphosis from nauplil to protozoea of P.
chinensis by removal of heavy metals

S e 3R B W PRNPTR
- m
H S| (B EECE )8 - B e [ R s
(. 5.5
1991.5.16 20 18,934 LA0O(E) 4788804 22 18.34| 830(E) THan%
22 18,42 SEINE T 4hiks0% | 22 i3.42 By PR B 4h B0
5.17 23 |8.81| 1,12B(N) | Ny Ny, AIESzE | 23 [8.81) 430(N) Nip Ny, 34 0k
RIEZ
1,068(N) B L 280.0% 23 [8.81) BB1(N) Fi{L 58,65
5.18 23 [8.35) P2B(N)}| Nin ¥, HiEMETZR 347 N) Ny #8.70% $hikWIE
BRI, W 34%
861(N)}| N, #l,4HkE® 357(N) | Nyv, Nk, 70% 56k R
BT, MRh I
5.19 23.68.360  BSX(7) R WIEN, TEHRS.G8.0y 14(Z) | DEERIEEIT, ﬂ;i
S(N)Y|  68.4%(42.1%) 93(N) ﬁﬁ'(%ﬁ%}ﬁ%& %

KBEBRHA, TESERIFHERNRALLHE. BATYHHEYAR 80%, EB4AMLE R
3 80% MRy 63.6% ., AT RESRE TR, RS S LI EN B . MR EED
RNE, SXRFHHTHRNERDE Y, BEFRHESHEFHER, SEBHEEIE ¥, %5
R EEHEEREYHEN FRE PRS- SHEME RN, BEAMNERTATYHERRTE, 7
BRAGHENTERRG MY 68.3%, AN 40.3%: NUTHREITRIIRERENTS, RN Y
42.1% TR} 17.6%,

Rosenthal 1 Alderdice™* @ 184530 AandBANHERZRERINNEA(D BF &, () &
HBH.(3) AHBEHDmAMEEWEERERE. Lawrence HM YOLFERHI S HEFEETR &
WHEBETRERDERY, CREERN, HNLT ARk R T AR MR BTSN
B ERNMEL, B ABTTIRE ST R , B07E To Ak A B A A B B AT,

(Z) IIERYEFHZM

ATH RN BT EDH S BRI E & £ £ BN FBR, HEERGERNFEERTT
WM. ANFAAEER(LS .26 5),28MAE EW(O)HHRAKRENESRE T.1 5 AR LS,
BESEWRHNBRERE. BN 30 M 26 By iR, FRRERSGHHLY MR B
& Chaetocero muelleri 100,000c0ll/ml, () B 13 BHhRIE—BIBRROEE X, SR A AR
8. WEH,12NETE, MR IO B ISR )R 24 NI SH BB ENRARR, B
MR AR R 2, 48 NN RIS RSB 15% , RALEHR N FH PR 4%, RIS
REREZE, RHMAFEE, 72 DR AREPHEETRERESG. MIHIRFNE, ER A
BN 73.2%  HMBRRPFEEIRRESH, B EERER , FIEEN 62.2%.

PESRFMC)PERAR BTRAENORE, &—, TRGERERAEDER 2 R B
EHTREXNESRETERBAIRSGEN, BETESENETHARE, SN K2, R
YRAB—HEHBZMAEKRE , RAETHRABRRIENTSNBENESENEMEERE

{6) W 383 pii(1),



386 X F ¥ R ig &

x3 BIEERAWNGEROEERNEW
Table 3 Survival of protozoea of P. chinensis by removal of heavy metals

Hy
X 1G22 B B 28(xt W #Y
I
H a
SREER | pamn  [Rfen | PEEE BEHR
198 Zy M, ShiKIEE, W) 24 [8.44) 123 7, B, ik EE., ®
° BE#H,
24 171 DRgh i 2y Dy B 24 112 s ik R 7y A,
IE#H . E#,
6.21 25 |8.68| 189 ZyZy BE %, B o6 (8.58] 123 7%y AL, B
TR, TR, i, RS,
25 162 ZuBAx, BEW,i%E 26 114 Fu BAE ., BEW, 5
#. prd ik
B.22 26 8.32] 169 i B, 4R IER, 26 18.36 81 Zl, Hrkkeg,
26 [8.48] 158 7y, X1540% .2y B 28 (8.50 92 Ziy #:E80% Zs #A
H60% thik EH, HE0ZEETEY,
5.28 26 18.40 145 #Zm;ﬁ,%wm&,m 26 18.48 77 o W1, BAFY,
BHERE(Z) 78.2 62.6

Tﬂ

SRS, RREACRBR RN E—ERGE, FEEEARNESHRRDELE LR
¥o SR "YY HHMES FRHNN LR RERBSRE SN, TERAAHERRENT
EBERECRE TSI, ERRGGBERNBRANE RN,

(W) XTELRBREFREMRA

ERTHEREEHY PR SERNEENRRTERNERY, DB ETEI18 K,

3% George A Coombs™®! S{FAI MIPFF, EDTA ik A SUAHREMIRUC BUR , HAEXITE & &7 b
REGEREUTRER, B AHE. RS FRANENESEANHELE, BRHAREFER 0.5
mey/g, HEEEMFEKED 50ug/1 WIS HKIR, & HLIET, WBZHKERL.6g ITHERL &R
BE. EMHRERERES BN 700, FEREBRA AR B 20 IR RIER 115 &,

FASAET B LR E, RARREN — B85, RESKRMEA, - REEANTLEIREA
AT ABEAR AP R AR,

% #

RAEBEEASBETRERETHUARZEB K RSEE T, HEEIAFNFHLHE B
Fo WTRBENITH FRBLRRLY S ERERG RO EER, A HENEENEE. 5RA ED-
TA AN ERFLE, P BEESRBRERBEVEARS TREARE KL, REERN
RALFTRABBEE S ETRER. RAFEREBEETFAEKPRENFE, FMUEKTHFRET Y&
FREHETEONENE, TENBEAFESROTREWNEDENANGAESRNSEREREF #
FEEEREREB,

(8) W 888 Wi(1),



433 BRES: PHSHEHABERERBEENTEEPRMA 387

[11]
[2]
(-
[4]

(6]

fe]

71

£l

[8l

{10}

(3

(123

(131

[14]

{18]

f18]

EF XK

BHTE,1001, ESWEDTAMMR R Kt EpEHSHEMNTNMEM. ATFR., 15(3):260—271,
RAEES,1901, BHARESRE FREEE, IHHERTHLAR,7(48, 1) 83; TR 501211635.8,
Beerd, T W, and J, F, Wicking,1980. Bresding of Penaeus monodon Fabricina in laboratory recircu-
lation system, dquaculiure, 20: 79—89,

Brown, A, Jr et al,, 1980, Mataration and spawning of Penaeus stylirotris under controiled labo-
ratory eonditions. Proc. World Maricul, Soc., 11:488—499,

Caatille, F, L. Jr and A. L, Lawrence, 1881, The effects of EDTA (ethylenedinitrolotetraacetic
acld} on the survival and development of shrimp nauplii ( Penaeus siylirostris Stimpson) and the
jnteractions of EDTA with the toxicities of cadmium,caleium and phenol. J. World Maricul.8oc.,
12: 292—304,

Chamberlain, @, W, and A, L, Lawrence, 1981. Maturation, reproduetion, and growth of Penaeus
vannamei and P, stylivostris, Ibid 12: 200-.224,

Cook, H. L., 1865. A method for rearing penaeid shrimp larvae for experimental studies, FAO
Fish, Rep., 3: T09—715,

Cook, H. L, and M, A, Murphy, 1966. Rearing penaeid shrimp from egg io posilarvae. Proec. 19th
Ann, ConJ. Boutheastern Assoc, of Game and Fish Comm,, 19: 283—288,

George, 8. G. and T. T. Coombs, 1977, The effacts of chelating agenis on the uptake and acenmu-
lation of cadminm by Mylilus eduliz, Mar, Biol., 39:261—268,

Gnassia~Barelli, M., M, Romeo, F, Lanmond and I, Pesando, 1978, Experimenial studies on the
telationship beiween natural copper complexes and their toxicity to phyiolankton. Mar, Biol, 47:
15—19.

Lawrence, A. L. ¢t al., 1981, Decreased toxiciiy of copper and manganese ions lo shrimp naonplii
( Penaeus stylirosiris Stimpson) in the presence of EDTA, J, World Maricul, Soe., 12: 271—280,
Licop, M. 8, R., 1888, Scdiom-EDTA effects on survival and metamorphosis of Penaeus monodon
larvae, Aquacullure, T4: 239—247,

Mock, €. R, and M. A, Morphy, 1970. Technique for raising penaesid shrimp from egg lo postlar-
vae, Proc. World Maricul, Soc,, 1: 143—186. .

Rosenthal, H. and D.F. Alderdice, 1976, Sublethal effects of environmental stressors, natural and
pollutional, on marine fish eggs and larvae, J. Fish. Res. Bd. Can., 33: 2047—2085,

Simon, C, M., 1978. The culture of the diatom Chaetoceros gracilis and 14s pee 2s a {ood for penaeid
protozoeal 1arvae, dquaculiurs, 14: 106—113,

Yuan Yuxian ef ai,, 1998, Motamorphosis to postlarvae of Penazus chinensis Osbeck by removal of
heavy matals {rom vearing eystema with polymeric absorbent. J. World Jdguacul. Soc., 23(3): 188
—198,



