BrEEIH EE K= RE%2#R Vol. 7, No. 1

1998434 JOURNAL OF SHANGHAI FISHERIES UNIVERSITY March, 1998

PR PEAEE X WTRDE

hA R HEE

(LMK =R BB, 200090) (TFHHAZHRIF, 315010

wm E EdRKERXR AFBMPEAERSNPERGIERREHTIEFEERR,
£ AN Z,224h LCso X 41. 214mg/L, 48h LCso ¥ 33. 364mg/L, SC 3. 34 mg/L.Z,:24h LCs
% 125. 497mg/L» 48h LCso X 54. 258mg/L,SC 3 5. 43mg/L.Zs: 24h LCs, % 143. 617mg/L, 48h
LCso%93. 817mg/L,SC #9. 38mg/L .Z,: 24h LCs,%200. 679mg/L ,48h LCs}98. 414mg/L,SC ¥
9. 84mg/L. FEEX Z BRI LB HK, BL100 KB P ITHAaH, AR FE W, 30meg/L Y TH
B S, 24/NB P VAT R BE 4 ER AT L R XY B AT BU BE A96h LCsol :90mg/L,»12h LCso 9 :60. 77
mg/L, 24h LCso4:57. 5mg/L. —ERBEMHFB AT RIEE MK PR REED, . E Kb PHREE
NTAHETRLEDR K URERMED P EREBRNBENES  RINENTESRIEENT
HER.

XMiE PR, PEYEEIROEESLRE, IS, KREE

PESHES  R994.6;S917

ISR P AR BB, (Eriocheir sinensis) SFRW A AR, RRBEHCOLLZHEREA T Y
EBFEETFNRE. PHREEBATITEFLERF T KENHL BEFEBRARE,. L
HEMRKBHTFHEEER EEENEKEERL, SBERETLEREF I REKIH
W REY R EEMBHKEEE , BEP A EBRR BRI T HEEIEX, Z.4
HBRAEGUAKXBELAR . FEEHH AR LESHBHMBENBAIHE. 0 FFEF
HYHMKELBREE, METHAAERRENATER  EAEERINTHKETENES E
W EKE pHETRERZETEZSR, U RBA RS BHIK A 08 R EREH B &5 550, T 5| 40
B EA APEYEREERFEAREEHE ARG HAN R NEHKEFR TR BB
THEE BMETEAEBE NP AAEASR RN A REABAENRRABTRNLESE,
BEERE —SWEL AERIHH A XEEET B P ELERSIIE RN IE K —F
RS 3 BB 8 41 Bl 3 (Rhodomonas baltica Karsten, 1898) ¥ LR E , IF R A B h L ER
ERGERRFEDBRERR, BENPERYEBRT G LIEPHKRLIE RBEEFH IS8R
B4R H RIS R R EERIKEMNLRS S,

1 RS I5k
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L1 ki

FABF19965E3A~6 A EILAERFER EEHMKTEHHERAATEAEBRT Y
AT, RB TN EMRR B ZENF R P RT ESEST G TRk,

1.2 REFFRMLFE

REE M4, HCHO & B AR F36 %, KB ALK TN ZTT, HKBER, BKEE
BN E . pH E i pH— 2R %K pH 1115, COD H @it M A& L lE .

1.3 RXBITE

AR 30 Kk A B KR I ¥, IX D 25 28 0 500mL B9 AR, iR I8 K 400ml , IR I A Sh iR $ &
¥ 49201 . SR 50 F MK Br BRAh A4 SR K , 1038 BT 8 #i7K B COD, pH B % KR8 17, BT A iR
1A PRI ATAY pH E7E8. 2~8. 32 [8], th B 1H E £ 25. 4~25. 5 Z [, B i ¥ 7K A 200 H B4
BAAE RSO EEH KB EHNEWBERET KB, Z,.Z,.Z,. 2. . ZAB E 5 51 419
+0.5C,214+0.5C,2240.5°C,234+0.5C,24+0. 5C . MK 5 40+ COD B FH1H £ R 1B
K,Z,8%: 3. 25mg/L,Z,8%F:14. 257mg/L ,Z;B¢ : 16. 148mg/L,Z, K {7 H b, Z, B K 7. 586
mg/L,ZsB}K14. 157mg/L AR EFILR ER B EFXYAE R IT7 MEREAHF—MIRAY
MR X EIRE L, Z AR MIRELA) S NMRBEAR AN FTA, KBER, ARS#E LR,
RI0HA BB R 4/ BT R IEE R — IR, IR Rk T AR R B, B & B4 AR 918 6L o1 &
T4k . BN IERR A RN 2K, IR B B B A% 290 IR K TF 06 5 B AT8/ MBS IS EE , 3F
4 AiE%2.4.6.8.12.24,36.48/NET B IR B AE L 5 58 1 M 4 AR 3. SR FE T U GTR & B R 1
IR A % .

1.4 HESTESLRENSEEETR

i ULIE & Kt B —FR B SRMEK P BOS LR BHE TR KRR . S R E R
I, EEKNEE, fEAE, 5EHA/ BHE, KERN18~27um, BE HN8~14pm, BH R
WE, BB EE A BOERBITH BREERLE AFBRH#TAHFEERAR, UHRH
BEXTREE A MR IRBRAE250mL =AM E LT, R4, R HIE R
ZREBARFEHE .S B MEITF6h, 12h.24h B ¥ L0 BN &9 FE TR . I MG 4T B K SE T LU
BHETI0R & L A3, M RE R B TR TR AR .

1.5 EHEIEG
ERERNRNETANBEAR T, FHBRE Abbot [1925 I AR IE B R X
P'—C
P=7-C
AP, P=REFRLCER,P = ARHAFTK,C=XTRANRTE.

e 1E B TR L M SR B 37 5 5 M Y B ok BE MG AT IR0, 18 Y etk | 13 R, HAEMI S
AR H24h.48h B LCso & LCo 995 % BIE X 8], X R ¥ r, 3H# 4T KB, BB B H R
y=a-+bx B EAAEXHE[FRIKRE 1995 1. HF log LCs IIRMEIR Sa=2S/v2n,S FtrHEE,S=
1/b, n F5HER AN 4~6 (FL Z, 504 24h BFH n H3.5~6. 5)TEEA & AT A KRB
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[FEKRFERW 1989 AP LA EBIDREE B ESEFE H2~3K, B R LKE SC
fo. 1X48LCs K18,

2 RAWHER

2.1 HEMTEGEBSPERNDEHSHEETSE AR

R TF 46 FF B RTS8/ AT IR SE LR, SRIG FE12.24. 36, 48/N BT SRR 41 4448 L 312 5%
ERGEFETH G EE SR RGNEHREFR TR FRALERNRL ZHEH FHRBRP,
BEZ10KRM XK IR TTEEF48h N HBEFHHE A ETHARHEA T  AREE
REREHNNEECEABRTREREAMECE UTIE Z40ERRP—HABRIFF
HI¥HE , X BB 14mg/L . 24mg /L X =H M M 411E7E48h WL ER , H EXT A NF35 %M
ZAIRAE S UK IR 44K, 14mg /L #124mg /L 40 9 5 5 25 % F1 45 % 849 Sh Ak A8 o KR 4h ik, /]
AR R B Z4A1 R EESTE KW MATREHNN LR E24h NHRESEET,
A LR XY Z 4R e B RK.

2.2 NFEIWRBEH) FEERS 25 BATECR 4 A FE 1= 2R 89 R T

KBAERBR, FXBHAFPHENTE T KRB ELR I H/FH6~10h 26, BH/55E T RR
IR IR IRE I 465 B 6/ TR E RS L8 2804 259, W AR 25 Xt 4h
B EEER AP TBIEH ERE IR

¥1 PEMNPEEARBEMIRDHBEHASELERE

Tab.1 The acute toxic effects of formalin on the mortality of zoea of E. sinensis

itk YR 24h BIFET-Z 48h B FET-X ik YW E 24h B FET- %K 48h BIFET- %
(mg/L) (%) %) (mg/L) % (%)
0 0 0 0 0 0
5.0 0 5 40 0 10
9.3 0 10 60 10 30
Z 17 10 20 Zs 100 20 80
32 20 55 160 55 100
60 80 100 250 85 100
110 100 100 400 100 100
0 0 0 0 0 0
18 0 5 40 0 0
30 0 15 66 5 12.5
Z, 55 5 45 Z 110 15 62.5
96 10 85 180 42.5 100
170 85 100 300 75 100
300 100 100 500 100 100
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Fig.1 Effects of various concentrations of formalin on the mortality rate of zoea of Erioche:r sinensis

2.3 HEXHEREESHRRNDEEEBICRE . ZLWEMN LCWoi95 %1
AFR

RRERRYA,Z~Z E M F R I BRI, 48h LCo K F24h LCso.Z,
E LN RLRBELELSRR,EENIENZS R E M F BT ZHEZ L IR (R2) Z40 &k
BLEZRRANTERBERAOEIE, RI L FEEX Z40 &tk B 8UR, BHERR.
%2 PEMPERBVVEMTRDENHEBIERE . RLREF LC,HH95% M TTER
Tab.2 The LCs, values, SC value and LCs95% confidence for experimental results

of acute toxicity of formalin to zoea of E. sinensis

itk t(h) LCso(mg/L) LCs08995 % 7] {5 PR (mg/L) SC(mg/L)

Z 24 41.21 31.77~53. 46 3.34
48 33.36 20. 84~53. 33

Z, 24 125.50 104. 47~151. 01 5.43
48 54. 26 36.81~79. 8

Zs 24 143. 62 109. 90~187. 50 9. 38
48 93. 82 69.02~127. 35

Z, 24 200. 68 151. 36~266. 69 9. 84

48 98. 41 79.25~122.18
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2.4 [EFABEESHT

LHRHELAIE /G B, FEH KB HS PR BB IAF TR RR B @ B
BA Y B AR BR24h BY 89 Z,.Z, 41k, 48h B 6 Z, 40 iR AR R0 B3 Sh, R B BLEAD
BRI —F Z MR B FAARE TR, FRKRES FEAERE RN BN FETROE
PIHER, RIRE R RS,

KBARRY, PENRENH ST EABRBN G CHBRRBMGZ [ EARAFAE
B BR 24h BT 8 Z, 404K, 48h BT 8 Z SR AE RN BE SN, RR BT B S E 1 R
“EZAMRBENERE AT LRRIKES P ERABEBE R E 5L ROE VAR X RE
FHRNE3,

%3 EHEAZRFESN
Tab.3 Analysis for linear regression equation of logarthmic

of concentration against mortality of zoea

RRLE  BE G y=ax+b n r t too"" % toos" 2 MXBEH
Z, 24 y=23. 86x—1. 247 5 0. 947 5.106 5. 841 3.182 *
48 y=2.148x—1.728 5 0.972 7.165 5. 841 3.182 * %
Z, 24 y=5. 485x—6. 511 5 0.924 4.185 5. 841 3.182 *
48 y=3.668x—1. 362 5 0.992 13.611 5. 841 3.182 * *
Zs 24 y=23. 823x—3. 247 6 0.984 11.046 4. 604 2.776 *
48 y=3.283x—1.475 4 0.988 9.046 9. 925 4. 303 *
Z, 24 y=3.557x—3.190 6 0.996 22.293 4. 604 2.776 * %
48 y=6.626x—8. 206 4 0.999 31.599 9.925 4,303 * %

E D+ ARBE, « « NBEREBF. OFRBEZEM y=ax+b, HREM RO EHME LM VMW ERE BB

2.5 HEXEEILHRNZFEMR

RBERBR,H30~110mg/L AR EARE G, 30mg/L DL FTHHEE, 24/hBF A
BRI E R100%,T30me/L LA L B Ee/MIHEIE RS EA T . HELNE
B3RS, AR L Y 6h LCso 9 :90mg/L ,12h LCyo 9 60. 77mg/L s 24h LCsoX57. 5mg/
L. RALEERRER, PR ESLCRENEHHBHR ARXETER . REETEIR
RARERENO AN BRINEFECERTHRBARNEN R HRHA B £, RIAYIE
MFBAFTR.

e PHMLSOERHRYE

Tab. 4 The acute toxicity of formalin on the mortality of Rhodomonas baltiea

¥ (mg/L) 6h BIFET-HE (%) 12h B T=E (%) 24h BFET-E (%)
30 0 0 0
50 10 15 20
70 20 80 100
90 50 100 100

110 95 100 100
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3 SR

3.1 HhikhEE R R

EXNEBIEREFH T TRIZ3), MUK E LA BB, MW EH . P8 E IR KE
FITE G, AERHEAREE , AR K 274, LI TREBIPE A 1 LB ERRE T S
MARSHE , W H W R I M BT % MR E R MITHR W ST EN R BB, EX N
BBk — MR B A B 4R TEh ZE A BH R, BB R ERRASIKRBUUR,
FFREHE SR B A WS — T, @t R AR, ME R RN ES L a8 BERX
BB, EERLRHMIEL.

3.2 HEMEA

REENE 40 % FBHM/KER, EBRBERS THEIRRYREFER, PRERER
HEMBHRER . ESRE RN EERS S TEE D REEEBR 1993] K% B4l
BHEEHRERENEBHRREL N . AERES, TRSFRFEARRESHARBEZOR

BRER, T 4146 & B B, H oy T BB AE 74 A B 26 A T 4h 4 40 g ol i3 1 32 31
W ARA ST RE, XA BFE TR BERTUEL A TFTRRBAFBRKY T HRE
AR, EEFENMENFE T, BLREMFRERFEREZBORE, NTTTLURTHRED
HIURRR(ARILE 1987 L EHRB P AR —F KM FRERIERBEY (R HREF
CREBEEES LW APREN EERF B RN EAMEDHRE, RERFHOHR.H
REBRD ARENEENFEREETBTREENFER. FRRERTHLEAF, KRS
ERVEHEL TRIKEA. & FTRRMYALARYER, HRELPHEKELNFRAELT
BXEXETENRBHFAL 1995 FHl, E P LA EBATFHESPRARELRE
EH, R SATAL ER A B E R E R, AR SR KA SR ik R

3.3 FEEXFIER SRR R

BEXFEHER(DEESF 199017, . Z,M8R F 50mg/L & B RER BT H B 16 R % &
RHEE , LIBR4AE EHR , 500mg/L 8 FEETE R IR KRS B, F R[] 405>
B EB4IE SRR X 5 FIRK P 200mg/L WK EANK Z, 411487 2h HIETRIK75 %M
RO AR R BEt P IR A B B8 4 R — 40K, AR 180 IRB A R AT AR Z, 41K T A v e 2
Zotk BN BEBELIRB AR, As5me/L ¢ FEELRE Z, 401k, B4R48h FET-Rik45%,
LT 24h JE BB SR HSE R REA B TR, X— K55 ZES[1990 M B KA —
B NRAERS 2~ ZH ERERDE PR R RENFHABER, 3N 2.>2,>2,
>SZ, A REENEHRE  EBYEZES @4, 4 A BB R 86E 0 b2 38R ER Z
iR A & H , E40me/L #IR B T 24h SRR SE R R B1£100 % , A B S s B =
WA ik LRI BEH M N IATEB R, KT REEF R TH ST RZ AR KA FET
MR EARBRY, KMREF FHEH HAIMAREE U Z4ERE KR ET
BN —NEEMY, —EEX SEMREBVE LFRRNER, IR LR R EBH RS
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BENDT ) 3 28 25 0 KCHR gh ik, 4k oy & P A SR AR AL LU AR SR BN, Sk L SR AE S5, XM F B RR R R 1
Hth &R RGIERER, N TIAHMERF ) FRRIEERARITE.

BEFARME T HixeREES), BUEFMHR R ML, FHEE AR, B8 BR(KRRM
1993 1 R R R4 2, A 10mg/L #2518 6h, Z KM SET-E K 8. 6% ,25mg/L BHZy
B e/NET, Z SR FE T K12, 5%, X ALK F 9. 3mg/L 32, Omg/L # FEALEA 12h
MY CRLER . AREFFTEREAMAEAMBE N20+2C,H B HARBAHRE
1940. 5CERBL, Xt —HIE L TIREXT FBMFEL R,

3.4 LBMKELEE

AR B4 FREET. P ERNEET KB, & AEBRG T FHRER, X
T B MR AR O, S A LR ME S/ X BRI B T I ES BN 5T BHKE,EAR%K
R, B O R, B 5 SRR, B P A E BB RN EHE SRR E, — K2
~3K, BT E X B P REUESE 12/ £ A #4E, REMEIE BN, URERLBHRER
=.

3.5 BRI FREMTZH

WEHEEIIRE W% 19951878, 5 RIBIFRR KT H A 24h LCs2k23. 5~51. 9mg/L,
FEXT IR 414K H 24h LCso H12mg/L . T FAEH B 2, ~Z B 24h LCyoH41. 21~200. 68mg/
L, B & TF RBLE B BT ERI Y b 455 B 40 ik > 8 ar 4 > 3 iR 44
I, BENEE F SRR RILEERR, BHEHBIETKFIFEHK,

AR I A8 R BRI AF B BEAR R AT, KRN OEBR RS K, EREAKEBE T, FREHE
%, B, SERRBOE R B Y A 1 F iR 0 5T EUS A YR B 3.

3.6 ISR R R KFREE

EFESEBATIFEIRT, A FATENHRR, KEPHHIMERARES, BRE
BRBERM, WEKBESHRAKTHERREFARTHRE, EEFELE—HIKBZTH
HHRFEF 1988]. RBEER K ARFT AT AHTARFN, B A KRER, EEKF, H1EH
BORKR R IE A ERARE TR T LAERY Z50EH A, RIKE N REX PERE
By RALW, ARBREZ LU A RN RER ALY EEAI —EFEE, B RKETRFL
BrL RESE P EABEN Z, ZAEH AT TN, MK EN BOFL R P A ER
8 2.0 Z, R R A A RBFH T ERETTEEN RGBT A RREERE R
AAESRENFRAMRAATLE, MR ETHKEHHEE, 6h FHTHEF L0
BEFRBHPRIMOS RAK, MBI P EARBOGNFEE.EFTHIOEKL P, B3R
EYMRBEFEFPRE, 0] H R BEHT 2B V. EERE U THKREREE. OEH
B FE KA PREEDO ISR, Ko A FERMRAETLE OFERINR K RH
B BT AW Z R THME], B H K AP E ERLNEEANER . OFEHIBRFTREA
EYERL SR AR AER S R ES ], AR R RMBE DK EFHENY
FRMITERERHKEFRENYE . OEH G EEEREFTEHKE, ZH ORI ERK,
REFKEHAMRE OFBRANFTHHE K PRRENHHRNHER, EPHRONES
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ACUTE TOXICITY OF FORMALIN TO ZOEA OF ERIOCHEIR
SINENSIS AND RHODOMONAS BALTICA

SHEN He-Ding
(Fisheries Colleges SFU, 200090)
JIANG Hong-Lei
(Ningbo Fisheries Institue, 315510)

ABSTRACT The acute toxicity of formalin to zoea of Eriocheir sinensis and Rhodomonas
baltica were determined with static bioassay tests. The experimental results showed that the
LC;, values (medium lethal concentration) of formalin for Z,,Z,,Z;,Z, in 24h and 48h respec-
tively are as follows: Z,:24h LCy, was 41. 214mg/l, 48h LC;, was 33. 364mg/1,SC was 3. 34
mg/l. Z,:24h LCy, was 125.497mg/l, 48h LCs, was 54. 258mg/l, SC was 5. 43mg/1. Z;:24h
LCs, was 143. 617mg/l, 48h LC;, was 93. 817mg/l, SC was 9. 38mg/l. Z,:24h LC,, was
200. 679mg/l, 48h LCs was 98. 414mg/l, SC was 9. 84mg/l. The results indicate that the
tolerance of Z; was most sensitive among all of the zoea stages. The toxicity of formalin to Z;
was out of ordinary, but under the normal circumstances, the larvae was safety in 24h, 48h,
within 24mg/] of formalin. The LCs, values of formalin for R. baltica in 6h, 12h, 24h were
90mg/1, 60. 77mg/l, 27. 5mg/l respectively. Killing the toxic plankton in the breeding pond
with formalin or CuSO, * 5H,O could increased the survival rate of larvae. Decreasing the
complicated plankton in the storage sea water pond with the chloride can decrease the sea wa-
ter toxicity of Red-tide to larvae. The water quality management in the breeding of E. sinen-
sis was also proposed.

KEYWORDS formalin, Eriocheir sinensis, zoea, Rhodomonas baltica, acute toxic effect,

water quality management



