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Table 1: Experimental groups
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Treatment  Nomenclature .
concentration

Without cadmium

1 Control chloride
10% LCso 72 hours
0,
2 10% CdClz cadmium chloride
0,
3 20% CdCl2 20% LCso 12 hours

cadmium chloride
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Table 2: 72-hour LCso of cadmium in Artemia

urmiana
Minimum Maximum Average
Stage dose dose dose
(Hg/) (ug/l) (Hg/l)
Nauplii 142.847 536.904 236.984
Adult 288.218 338.784 313.374
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Table 3: The growth performance (mm) of Artemia urmianain different days and treatments (Mean + SD, n=3)

Treatment Nomenclature Dayl Dayll Dayl17 Day21
1 Control 0.012+0.45 0.192+3.38 0.26%+5.06 0.39°+7.45 0.31b+7.55
2 10% CdCl2 0.01°+0.45 0.24°+4.91 0.42°+7.12 0.4%£6 0.27°£6.97
3 20% CdCl2 0.01+0.45 0.245+4.95 0.27b+5.95 0.41°4+6.35 0.310+7.54

Dy P00 gl 10 s me 55kl DS sasas ) lis Sy ué By,
Data (Mean + SE) with different superscripts are significantly different (P<0.05)
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Table 4: The survival rate of Artemia urmiana for different days and treatments (Mean = SD, n=3).

Treatment Nomenclature Dayl Day11 Day17 Day21
1 Control 0.0%+100 6.6°+75.9 3.9%+65 2.7°+58.5 3.6°455.9
2 10% CdCl; 0.02:100 0.22+49.8 0.28+453 0.92+41.3 0.520+39.5
3 20% CdCl2 0.0:100 0.3%:35.3 0.6%:32.3 0.4%+30.3 0.6%:28.9

g PRS00 e o s e 55kl S saiaslis Sy jud g,
Data (Mean + SE) with different superscripts are significantly different (P <0.05).
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Figure 1: The activity of digestive enzymes of Arfemia urmianain different treatments. Alkalin protease (A), Amylase
(B), Lipase (C). 1: Control (Without cadmium chloride), 10% CdCl2 (10% LCso 72 hours cadmium chloride), 20%

CdCl2 (20% LCso 72 hours cadmium chloride). Data (Mean+SE) with different superscripts were significantly
different (P<0.05).
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Table 5: The reproductive characteristics of Arfemia urmianain different treatments (Mean + SD, n=3)

Cystogenesis Reproductive times Number of offspring Daily births All born
Treatment Nomenclature (%) (N) (N) (N) (N)
1 Control 6°+49.8 0.5¢+7.4 1.62£18.8 0.6%:6.6 15.9°+145.4
2 10% CdCl: 6.3%:46.5 0.5%4.7 1.52£18.5 0.8°+8.8 14.124+93.3
3 20% CdCl2 5.92+43 0.68+5.2 1.78%+190.4 1.9%£10.7 17.13+116.8

25 P00 gl 1o s me gkl OS] sazas )l LSy .8 By,
Data (Mean + SE) with different superscripts are significantly different (P <0.05).
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Abstract

Environmental pollution by heavy metals is considered a serious threat to aquatic ecosystems, and
their increase can affect the life cycle and biological reserves of many zooplankton species such
as Artemia. Therefore, in the present study, the effects of heavy metal cadmium on the growth,
survival, digestive enzymes activity, and some reproductive characteristics of Artemia urmiana
were evaluated. For this purpose, the LCso of cadmium chloride was determined for 24 and 72
hours in the nauplii and adult stages using probit statistical analysis. The average LCso of 72
hours was used to investigate the chronic toxicity and nauplii was cultured in 3 treatments
including the control group, 10% LCso and 20% LCso for 21 days. The results showed that
different concentrations of cadmium chloride decreased the growth of A. urmiana on 17 and 21
days (p<0.05). Also, a decrease in survival rate was observed on all rearing days and the highest
decrease (28.9%) was observed in the 20% LCso group (p<0.05). The activity of digestive
enzymes was not affected by cadmium chloride (p>0.05), however, the activity of alkaline
protease and alpha-amylase increased and the activity of lipase decreased with an increase in
cadmium chloride concentration. Also, reproductive indices including, the percentage of cyst
formation and the number of offspring per reproduction were not affected by the concentration of
cadmium chloride (p>0.05). However, the frequency of reproduction and the total number of
births decreased and the number of daily births increased (p<0.05). In conclusion, cadmium
chloride led to a decrease in growth and survival and changes in the digestive enzyme activity and
reproductive indices of A. urmiana. Therefore, more attention should be paid in relation to how to
manage the disposal of polluted wastes.
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