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 Abstract 
In this survey, the individual and mixed effects 

of heavy metals such as copper and cadmium and 
detergent (LAS) on 1g white fish Fry (Rutilus Frisii 
Kutum) were studied with 6 treatments and one 
blank in 3 replications using OECD method (1964) 
in the laboratory and concentration limits were 
determined with logarithmic method for Cadmium 
(0.1-0.5), copper (1-5) and LAS (10-19) mlg/l. 
Finally ,The achieved results were calculated with 
Probit analysis (Finny, 1971) and Correlation 
coefficient was regarded for Cadmium 0.93, copper 
0.92, and LAS 0.98 and in mixture of Cadmium and 
LAS 0.93 and mixture of copper and LAS 0.98. The 
amounts of Lc10, Lc50 and Lc90 and permissible 
limits of above – mentioned pollutants were 
calculated too. Copper effect on white fish fry 
caused Lc10=1.83 , Lc50=4.02 , Lc90=8.79 
;Cadmium effect caused Lc10=0.11, Lc50=0.21 , 
Lc90=0.34; LAS caused Lc10=5.91 , Lc50=11.62 , 
Lc90=22.71 ; mixture of LAS and Cadmium caused 
Lc10=0.017 , Lc50=0.047 , Lc90=0.12 ; mixture of 
LAS and copper caused Lc10=0.02 , Lc50=0.09 , 
Lc90=0.37. Hierarchically, the amounts of pollutants 
permissible limits for Cadmium effect on white fish 
fry were 0.021 , for copper 0.4 , for LAS 1.16 and 
mixture of Cadmium and LAS 0.004 and mixture of 
LAS and copper 0.009. 
Key words: Rutilus Frisii Kutum, Cadmium, 
Copper and LAS. 
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 به صورت LASو شوينده  كادميوم، مس ر فلزات سنگينيحاصل از آزمون تاث ي كشندگين غلظت هاييتع: 1جدول 

 Rutilus frisii Kutum ي گرم1د ي سفيانفرادي و مخلوط بر بچه ماه
غلظت كشندگي بر حسب ميلي 

  نوع آلاينده  ) ساعت96در (گرم در ليتر 

محدوده غلظت ها در تيمار بچه 

 Rutilus) گرمي 1ماهي سفيد 

frisii Kutum) (ppm) 

معادله خط رگرسيون در 

 y=ax+b ساعت 96

ضريب 

همبستگي 

(r)%   LC10  LC50  LC90  

Cd 1/0 2498/8  5/0 تا+x8507/4=y 70  11/0  21/0  39/0  

Cu 1 7226/2  5 تا+x7791/3=y 92  83/1  02/4  79/8  

LAS 10 3148/0  19 تا+x3983/4=y 83  91/5  62/11  71/22  

LAS + Cu 16/1 2222/7  79/8 تا 4/0 و 71/22 تا+x1981/2=y 87  02/0  09/0  37/0  

LAS + Cd 16/1 003/9  39/0 تا 021/0 و 71/22 تا+x0341/3=y 91  017/0  047/0  12/0  
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نمودار1:  تاثير كادميوم بر بچه ماهي سفيد 1 گرمي

y = 4.8507x + 8.2498

R2 = 0.5019
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نمودار2:  تاثير مس بر بچه ماهي سفيد 1 گرمي

y = 3.7791x + 2.7226

R2 = 0.8596
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LAS  بر  بچه ماهي سفيد 1 گرمي نمودار3: تاثير 

y = 4.3975x + 0.3148

R2 = 0.7617
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LAS و كادميوم بر بچه ماهي سفيد 1 گرمي در  نمودار4: تاثير 

مقايسه با كادميوم انفرادي

y = 3.0341x + 9.003

R2 = 0.8312
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LAS و مس  بر بچه ماهي سفيد 1 گرمي در مقايسه  نمودار5: تاثير 

با مس انفرادي

y = 2.198x + 7.2222

R2 = 0.7633
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