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Background and Objectives: The most obvious problem of calcareous
soils is lack of plant available iron. Iron chelates are among the effective
methods that are used to deal with iron deficiency, but they are not
economical. Nano fertilizers are a suitable option to meet the needs of the
plant with the lowest cost and high efficiency. The aim of this study was
the green synthesis of nanocarbon dot iron fertilizers in two forms,
uncoated and coated with polylactic acid polymer, and their
characterization and the incubation study of these fertilizers in a period of
one month in a calcareous soil.

Materials and Methods: For this research, at first, soil samples were taken
from the edge of the lagoon. After producing the remedial treatments
(rice husk biochar, azolla biochar and azolla compost), they were mixed
with the soil sampled from the edge of the lagoon at three levels of
0 (control), 2 and 4% and the treatment was carried out. The samples were
incubated in closed incubation containers of 1 kg for a period of six months
and the treatments were prepared in 3 repetitions. At the end of the
incubation period, the chemical characteristics of the soil including:
acidity, electrical conductivity, cation exchange capacity, percentage of
organic matter, percentage of organic carbon, and amount of: calcium,
magnesium, sodium, potassium, phosphorus, and nitrogen, were measured.
This research was conducted as a factorial experiment and in the form of a
completely randomized design.

Results: The results of the analysis of variance showed that the effect of
the type of biochar and its level, as well as their mutual effect on all the
examined characteristics, was significant at the 1% level compared to the
control sample. Among the remedial treatments, biochar azolla treatment
recorded the best result compared to other remedial treatments with the
highest increasing performance on the available phosphorus, nitrogen,
sodium, magnesium, organic matter percentage and pH. After that, azolla
compost remedial treatment with high increase performance on available
potassium, electrical conductivity and cation exchange capacity recorded a
better result. The best performance of the modifying treatments was mainly
observed at the level of 4 mass percent of the treatment mixed with the soil.
By increasing the level of the modifier compound with soil, a significant
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increase was observed at the level of 5% in all the measured characteristics
and elements.

Conclusion: The results of the analysis of variance of the effect of time,
biochar type, level of polluted water and level of biochar on all the
investigated parameters showed a significant effect at the 1% level
compared to the control sample. According to the results of this research,
by using biological conditioner such as biochar and compost, it can be
seen reducing the amount of agricultural waste and the problems caused
by them (depositing, burying and burning them), we can use these
problems as an opportunity. Used to modify, strengthen and improve the
chemical properties of soils.
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Table 1. Some physical and chemical properties of soil.
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Table 4. Analysis of variance of the effect of treatments on the some soil characteristics.
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Table 5. Analysis of variance the effect of type and rate of treatments, on the amount of some element.
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Table 6. Comparison of the average effect of type and rate of treatment on chemical characteristics.
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Table 7. Comparison of the average effect of type and treatment rate on some elements.
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Figure 1. Comparison of the effect of the treatments type and its level on soil pH.
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 2. Comparison of the average effect of the treatments type and its level on the soil EC (dS.m™).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 3. Comparison of the average effect of the treatments type and its level on soil CEC (cmol.kg™).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 4. Comparison of the average effect of treatments type and its level on soil OC%.
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 5. Comparison of the average effect of the treatments type and its level on available Ca (mg/kg).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 6. Comparison of the average effect of the treatments type and its level on available Mg (mg/kg).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 7. Comparison of the average effect of the treatments type and its level on available Na (mg/kg).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 8. Comparison of the average effect of the treatments type and its level on available K (mg/kg).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 9. Comparison of the average effect of the type of treatment and its level on soil %N..
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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Figure 10. Comparison of the average effect of the treatment type and its level on available soil P (mg/kg).
Different letters represent significant difference (P<0.05) between means by LSD test.
Latin abbreviation, it is rice husk biochar (RHB), Azolla biochar (AB) and Azolla compost (ACo).
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