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B OEARET G Mo’ Hg*' =M E SR F Xt 45 (Macrobrachium nipponense) f & B vE J B & Btk
Ve, GERFERT . CF XTHAFHY 24 48 .72 .96h B L BIER FE LCy 4154 8. 937.5. 001 3. 484 2. 241mg/L;
Mn”* B R 24 48 .96 h ) LC,, 435l 45.497 34.191 .13.293 2.460mg/L; He?* X175 UFf 24 .48 .72.96 h i
LCs 43512 0.0415.0. 0239 .0. 0168.0. 0131mg/L, ZMHEHHBERFK KL N H?' > >Mn", G -
Hg®* Xt ¥ 4F 96 h (B AVERRB N EVEA; Mn'" - Hg'* X & 4FH 96 h BEE S B M RN REER
Mn’* 5t Hg® " R EIER, IR He " Xt Mn”* REUNFET/ER:;Mn' - C°* 96 h Bi & Atk HEH R R
K EWER M St O KRB RER, MARERER C° X Mn' XBhRIEMA. F5t o .
Mn'* il Hg®* X FIF M 2 MBI Z2WREURESRE FEBRSEER#T T M 55FT,
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Study on the acute toxicity and joint toxicity of Cr’* .Mn’"
and Hg’* on the Macrobrachium nipponense
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Abstract ; In this paper,the effects of the acute toxicity and combination toxicity of Cr** \Mn7 + and Hg®* on
Oujiang Macrobrachium nipponense were investigated. The results indicated that the median lethal concent
rations (LCy) of Cr®* for 24h, 48h, 72h and 96 h to Macrobrachium nipponense were 8. 937, 5.001, 3.
484, 2.241 mg/L, respectively, those of LCs, of Mn7 + were 45. 497, 34. 191, 13.293, 2. 460 mg/L,
respectively, while those of LCy, of Hg?* were 0. 0415, 0.0239, 0.0168, 0.0131 mg/L, respectively. The
toxicity order of these heavy metals was:Hg?* >Cr®* >Mn’*. The combination toxicities of these heavy metals

for Macrobrachium nipponense 96 h were as follows: the combination toxicity of Cr®* — Hg’* was synergitic.
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The low intensity of Mn’* and the high intensity of Hg** were synergitic; the low intensity of Hg’* and the high
intensity of Mn’* were antagonistic. The low intensity of Mn’* and the high intensity of Cr** were synergitic;
the non-low intensity of Cr®* and Mn’* were antagonistic. In addition, the effect characteristics of secure
concentration ( SC) and combination toxicity of Cr®*, Mn’* and Hg’* Macrobrachium nipponense were
discussed as well in this report.
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F #F (Macrobrachium nipponense) B3 E fix EEM AT IRKIFE, HEHRFZE LBV ESYI], B
W, TRE, KELFR BIFR, BFER, B TRTRR. LY S HIAERRE, KEFREWHEARRIILK
R BARR T BRI, R REIRELE . £ BETBILK R F EZNITRY BN,
BERE BRE T ANE RERE MR IFEN SRR HREN A RERE T B E
URFE MBI MR LARIE . A SCUABRII K & EFE M REN F—F I HIABRI R, HRT &°°
Mn'* Fl Hg'* B—REAEL FXFIMHETE, HIF T G Ma’* Fl Hg”* SRS B UF A IR
R, A RYT K 38 SRR K B XU PR SR it — E I S5 R 3R o

1 ARk

1.1 Ry

X BRI EFETILE = F B BOKMEKE | SLIR R B AR £ B3 /K %48 (50em x 40cm x45¢m ) B 5% 6
R, ERAKI A BIHRAK, REAHRNE 127, BRAEBES, 8 XEREN— K, R
— A IR, BB, A AR R AR AT B S 10, LR MR AR 2 3. 57 £ 0. 65em , (K E N
1.80£0.37 g,

F1 IWAKKR
Tab.1 The water quality for experiment ( mg/L)

pH BOD; NH, -N DO COD s Mn’* Hg?*
7.48 0.575 0.004 6.6175 4.88 0.004 0.479 0.001 4

1.2 6

K AR K,Cr,0, \HgCl, 1 KMnO, ¥ #réli, FHRGE K B B0, 100 A s 188 Al BT 7 B2 1 &5 9
B
1.3 R HE
1.3.1 Al¥siHn

IESCIHT TR BV B 3, ISR 24 h K 48 h FHFRY RN , 72 & 15 S 1 R i B /N BRBE R AN B K
BOER X B X HUR B AR 7 MR EA, SR 3 MFAT, € :2.17.3.00.4.15.5.74.7. 95,
11.00.15.22 mg/L;Mn’* :0.448 9.1.34 4.00.11.96.35.78.107.00.320.00 g/L; Hg** :0.010 3.0.020
6.0.0309.0.041 2.0.051 6.0.061 9.0.074 0 mg/L, SLE R 96 h #KLisk, SCIHASE 4 1000 mL
PR, L AR E R HTER, SHLREVIAAT 10 B, S5 H AR IRE R, WD
5%, BERHES HFET-AMAE, D RAH BT 24 h 48 h F196 h WFET-8, I EL N, DI % FIXT 5K
HREARAR , SE TR MME SR BN R AL AR, SR 45 B B BEGERE (LG, ) , FF#E BB A3 SC = LGy, /100 3K
HEZLREWE(SC),
1.3.2 HESHTEH

DA FHIRE (AR —ESBE T 96 h EIICFRBIRE LC it | NEMIBREAA)
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FREBEHMHESBRE FHRATHRERE, SRR 2 MR BRA K 4 MEEA , SAE 3 ~FT,
FHWERERN(A-B) 1 NEHERN A;0.8 NS A MO0.2 MEHHNAL B;0.6 NEMHA A
Hn0.4 ANFEEHERAL B;0.4 NEMEEAL A fi 0.6 NEEHEEAL B;0.2 RN A 1 0.8 AN BT A
FHHA B,

RIERRGE RAHIIE - MMM ERS BT Z A ERNERTY ERMESEE T
H AR B RN S X R4, RIAWIH B IMAER B X T IR, RAEFHRER &/ DN TFHE+E
MIRERSE, WRALERER ERTRETHFEEREREE , /N FXRA, W RA T
FAEFHE MM,

2 RS0

2.1 AR
RETF s, RREES BRI R M, B8 T4 K, K E L ESIEEERE R HTE
FUesh, R L ALEMSBAE, RIRT RN R S, o —RATE G, & BIFET-HIAF, AL T ARALEE
BB Mk EAERENIL, KRB ENSE, X5EEREEE MRS RE MU 4, 88 0%
56,2588 ERAFEZ,
2.2 B-FHAR
3SHEEZBXNEIFNSBREERAII TR, XEILEREMELWE R 3. AT W, XL 24h,
48h.72h F1 96h ML BOLHE B AR M7 + , B/NUE He' ', R EL R AUSHHBEHKKN:
Hg’* >Cr°* >Mn'*,
%2 O Mot H Hg ' MBI aEEY

Tab.2 The acute toxicity of Cr®* Mn’* and Hg?>* to Macrobrachium nipponense

Bo R ¥ (mg/L) ARZRAT R T AISET-E (%)

(mg/L) 24(h) 48(h) 72(h) 96(h)

*f BB 2 0.00 0 0 0 0

2.17 0 0 22 54

3.00 0 34 46 64

4.15 15 43 56 73

crtt 5.74 36 56 64 76

7.95 45 64 73 86

11.00 50 74 83 95

15.22 64 100 - -

0.45 0 0 5 24

1.34 0 0 14 43

4.00 19 25 40 55

Mn”* 11.96 30 44 60 68

35.78 44 53 61 74

107.00 60 . 60 73 84

320.00 100 - - _

0.010 0 0 46 54

0.021 30 49 61 70

0.031 39 55 74 78

Hg?* 0.041 45 64 81 85

0.052 54 75 86 90

0.062 69 83 94 95

0.074 85 100 - -
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Tab.3 Analysis of acute toxicity of Cr®* ,Mn’* and Hg’" acting on the Macrobrachium nipponense

95% BIEX A
N LCso SC
HER B iE (h) E 757 n r (mg/L) (mg/L) LR THR
(mg/L) (mg/L)
24 Y=-3.984 +4.188X 5 0.908 8.937 0.0894 8.653 9.222
ot 48 Y=-1.311 +1.876X 5 0.948 5.001 0.0500 4.728 5.274
. 72 Y=-0.988 +1.822X 5 0.916 3.484 0.0348 2.462 4.506
96 Y = -0.755 +2.154X 5 0.962 2.241 0.0224 2.050 2.432
24 Y=-2173+1.310X 5 0.930 45.497 0.455 40.733 50.261
MaT* 48 Y=-2.017+1.315X 5 0.885 34.191 0.342 32.685 35.697
72 Y=-0.926 +0.824X 5 0.939 13.293 0.133 11.752 14.834
96 Y = -0.238 +0.608X 5 0.938 2.460 0. 0246 2.312 2.608
24 Y =2.715 +1.965X 5 0.956 0.0415 0.000 415 0.033 7 0.049 4
He? * 48 Y =3.296 +2.033X 5 0.961 0.0239 0.000 239 0.018 4 0.029 4
g 72 Y =4.369 +2. 460X 5 0.972 0.016 8 0. 000 168 0.012 0 0.0216
96 Y =4.243 +2.255X 5 0.925 0.013 1 0.000 131 0.0104 0.0158
F: Y BRI RER X BAREXH
2.3 BeEtl
BABHEHSRIE 1,2 713 FR,
Cr/ (mg/L) Hg/ (mg/L)
100 0.'8'0;7+0;6 0:5'0.'4 OT.B'O.'Z — 100 0.[8 0:7'0:6 0.'5 2:1-0:3ﬁ—0..2
90 A 90
8ol /‘/ 8of
70 T0F
§ 60r §r 60| \
H 50F « . 41 50f 4 -
B 4l R a0f T
30} 30f
201 -A- AR - @R R4 2or R
: : i -A-HRA -0-XE4A
10F 10F
O 'l A i A 1 P A ] PR " 0 " /] A 1 A L e L i 'l A 1
0.2 0.3 0.4 05 0.6 0.7 0.8 0.2 0.3 0.4 05 0.6 07 0.8
Hg/ (mg/L) Mn/ (mg/L)
E1 G Hg'' SAEFIFRBAEME B2 Mn'* Hg' SHEIFMBEEENE
Fig. 1 The joint toxicity of Cr®* _Hg®* Fig. 2 The joint toxicity of Mn’* \Hg**
to freshwater shrimp to freshwater shrimp

A 1 W0, Hg' " - G B4 A IFMBE RS T R4, R He® f1 C° " B RIS

HE2 R, Hg’" —Mn'*40.8 +0.2 B, BRI NHEVER; Y4 H®* —Mn'"240.6 +0.4 B}, KN
SHINFYER, 2 He" —Mn"* 40.4 +0.6 B, ZI M /EM; % H®" - Mn'* 25 0.2 +0. 8 i, RINIHE
PrERA, AT, ESR ) Mn" " Xt Hg® " EPi/E A, MR RERY He® Xt Mo " G BhRIEM.

B 3 AL, 2 G SR KT 0.35 B, G — Mo ST AF B R & T 5t A, RIA
BRI, Y Cr°* -Mn"* 5 0.6 +0.4 5}, IhEIUESEHE ;4 G —Mn' "4 0.2 +0.8 i, KX F T3
HERNTREPERREREE, A RBRIEA. SRE2W, FREN M’ X " HHHUER, ik
KSR R Cr* %t Mn” " G BRRIZ .
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Cr/ (mg/L)

3 g 0.8 0.7 0.6 0.5 0.4 0.3 0.2
wof ' T
3.1 G Mn*fl He* Xt E RS0 ZgLA/‘
WMEN O MEYTREEM, I EERLE | 1o}
KEF® B RAMBRLERRLR T & o L
AR, R E UL, FRBRATIE & | . -
EF'35.[9] 30l A
EmRERE—MREMAN, EREZ P KTE fg A RBA - @A
Yk R Ab4R, —E ETTEX XTI 8 B ol
IR, TR WIS T 0T 0, 5 45 B4 0 R S0 B ey T8
R B A HTE FIRBRR AR U TR B AR s
st EEE B3 Mn'"Ce' XA RO &
%?%“ﬁEE%%ﬁWH%B%ﬁﬁgﬁ m&’mpMMm”meW
ué-[lz-la] lﬁ?iﬁ@a%ﬁ?ﬁi@)ﬁ%ﬁ%%ﬁ,ﬁ% to freshwater shrimp

HEERWARAME, —FU, gh R b B U, BEGBA B F 32 0P B /9 4R 37 T 40 %) 44 Rk, Frias -
Espericueta M G 21} 54 Rg 35 [ X} #F ( Penaeus Vannamei) BUBFSE & B, RS BA B A 4 20% 78 7 {8 &
96h LCs 451k 1. 23me/L AT REFRTZEFERN BB HL I , ANFEFE PTG BREE S R B L EH -
3.2 XTFHFIFX C° Mn'" # Hg®* ¥ KT

MFE2 T, C°F Mn"* #1 Hg®* ST EHEF 2431 #) 24 hSC 43814 0. 089 4 mg/L.0. 455 mg/L FI
0.000 4 mg/L, Cr**24 hSC b F 4% AV BFoT FLYY BT AR S HF ( Litopenaeus vannamei ) (4.76 £0.50
em, 7KiR 29 ~31 C, #5528 -3) # 24 h BAWKE 0.409 mg/L B/MRZE, AJULBAFIRRT Cr®* AR
FE FLASE XS EF SR BB . Mn' " 24 hSC M #5484 A" BF 58 75 T B 4F ( Palaemon modestus Heller) (7K .
JBA 18 ~23 °C,pH {H K 7.51 ~7.54 ,FERE Ky 6. 712 mmol/L) i SC(0.007 0 mg/L) EAIRZE , B HUF
SR LT I SRR . He®' MRS Ue B b S A\ U B 5T B AR XTERAIEF (28 £0.5 CRIFES
44T ) #9124 hSC(0.001 3 mg/L)/MBZE, th E 8% A B 55 LB X IF4h4AF 24 hSC(0.004 2 mg/
L) B/ 10 5224, HE0F AF Lo X SR FLAREERT R4 AR A5 He® " UM B .
3.3 RTELBXFIFHEES BN

SHESBXNEFIFMNKAEERRERNE -3, HE 1 A7) Hg' - C° st B A F e
FI AR, XSS AN X e 4R S R TE T AR P, 40 B RE 0058 5 P80 b, 38 P 108 O 48
I 2 A DLRMR EERY M XF He®* RIUAHPHEIFER , S BER Mn'* 5t He® ' RIS/, X ATRER
Mn'* #1 Hg®* 54 K4y TG 0 & A 2 S & BTE Mo f He' ' BE S MR N KR E B S S
AREQAMRRELD MEMEEREONREHFE SR, RREAREENTEREA,
Mn'* 5455 R M He'* K4 BHUR SR R B, 506 He B EN B 3 T ERER
Mn"* %f Cr°* RBUHFREPIIEA , AR E R C°* 3F Mn" " R IUATHRWER , KL W45 RA S — 5
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