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Investigating the effects of combined application of iron oxide
nanoparticles (Fe203) and alfalfa on growth parameters and
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Abstract. Iron oxide nanoparticles are among the most widely used in the world. The aim of this research was to
investigate the combined effect of Fe203 and alfalfa plant on growth parameters and pathology of digestive tract, liver
and kidney of koi fish (Cyprinus carpio).
In this experimental research, the number of 60 koi fish larvae were randomly divided into 6 groups. The effect of
feeding koi fish larvae with biomar combined with 10% and 20% alfalfa and being exposed to Fe203 with a
concentration of 100 mg/l for 14 days. The collected data were analyzed by Excel and SPSS 20 statistical software.
The Alfa20 treatment group exhibited the most significant enhancements in average specific growth rate, weight gain,
and length increase. Conversely, the Fe203 treatment group demonstrated the least favorable outcomes in these metrics.
Additionally, the incidence of pathological disorders affecting the liver, kidney, stomach, and intestines was lowest in
the Alfa20 group, while the highest prevalence of such disorders was observed in the Fe203 group.
It seems that food biomar, if it is combined with alfalfa in appropriate concentrations, while reducing the toxic effect of
iron nanoparticles; it is a good suggestion for increasing fishery productivity.
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Figure. 1. effects of combined application of iron oxide nanoparticles (Fe203) and alfalfa treatment on
Weight of fish at the first, seventh and fourteenth days.
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Figure. 2. Effects of combined application of iron oxide nanoparticles (Fe203) and alfalfa treatment on length of fish

at the first, seventh and fourteenth days.
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Table 1. Specific Growth Rate (SGR), Feed Conversion Ratio (FCR), survival rate (%), Weight Gain (WG %) and

Length Gain (LG) at the day 14.
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Table 2- Pathology results of liver, kidney, stomach and intestine of fish treated with alfalfa and iron oxide

nanoparticles on the 14th day
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