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Abstract
Nanotechnology will affect almost all aspects of human
life. Application of nano-fertilizers is more effective and
more effective than traditional fertilizers due to the high
absorption efficiency. In this research, the effect of
different concentrations of bulk ZnO and ZnO
nanoparticles (0, 10, 100, 500 and 1000 mgL™) on
germination factors , seedling growth and structure of
Lens culinaris medic. In laboratory and greenhouse
condition was invstigated. All germination traits had no
significant difference in all concentrations of nano and
bulk ZnO with control. The highest percentage of
germination was observed in the concentration of 1000 of
nano ZnO, which showed significant differences only
with 10 treatment. The lowest seedling vigor index was
observed at 500 nano, which showed a significant
difference with all bulk ZnO treatments. Different
concentrations of nano and bulk ZnO increased the weight
and dry weight of lentil seedlings compared to the control.
The highest mean root length was observed at 1000
concentration of bulk ZnO, which showed no significant
difference with control and 100 bulk ZnO. The seedlings
fresh weight of 10 nano, 100 and 1000 bulk was
significantly different with control. Root dry weight in 50
and 10 ppm of nano and 1000 of bulk zinc oxide with the
control sample showed a significant difference. The
statistical results of chlorophyll content did not show any
significant difference with the control. It seems nano ZnO
at low concentrations has potential to apply as nano
fertilizer.
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Fig 1- Zinc oxide nanoparticle analysis with XRD



€j~t¢)wcmo)jzcb\ﬂ\d‘)jwwj)elﬁfuw e

s

STM sy Koo b (555 ST 56 (gbns 93 gl =Y IS
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Fig 3- Three-dimentional figure of zinc oxide nanoparticle by STM microscope
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Table 1- Comparison of the effect of different concentrations of nano and bulk on germination properties of lentil
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Table 2- Comparison of the effect of different concentrations of nano and bulk ZnO on seedling growth of lentil
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Table 3- Comparison the effect of different concentrations of nano and bulk ZnO on vegetative properties of lentil
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Abstract

Introduction: Nanotechnology will affect almost all aspects of human life. Foliar chemical fertilizers are
generally used to quickly provide nutrients to plants, whereas the application of nano-fertilizers under these
conditions is more effective and beneficial due to their higher nutrient absorption efficiency compared to
conventional fertilizers.

Materials and Methods In this research, the effect of different concentrations of bulk ZnO and ZnO nanoparticles
(0, 10, 100, 500 and 1000 mgL*) on germination factors, seedling growth and structure of Lens culinaris medic.
In laboratory and greenhouse condition was invstigated.

Results and Discussion: All germination traits had no significant difference in all concentrations of nano and
bulk ZnO with control. The highest percentage of germination was observed in the concentration of 1000 of nano
Zn0O, which showed significant differences only with 10 treatment. The lowest seedling vigor index was observed
at 500 nano, which showed a significant difference with all bulk ZnO treatments. Different concentrations of nano
and bulk ZnO increased the weight and dry weight of lentil seedlings compared to the control. The highest mean
root length was observed at 1000 concentration of bulk ZnO, which showed no significant difference with control
and 100 bulk ZnO. The seedlings fresh weight of 10 nano, 100 and 1000 bulk was significantly different with
control. Root dry weight in 50 and 10 ppm of nano and 1000 of bulk zinc oxide with the control sample showed
a significant difference. The statistical results of chlorophyll content did not show any significant difference with
the control.

Conclusion: Studying the oxidative stress induced by this nanoparticle and the antioxidant enzymes is effective
for a better understanding of the mechanisms involved in the toxicity of zinc oxide nanoparticles in plants. It
seems nano ZnO at low concentrations has potential to apply as nano fertilizer.

Keywords: Germination, Lens culinaris medic, XRD test, ZnO Nanoparticles
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