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Abstract

Background and objectives

Due to the increase in the consumption of fossil fuels and chemical fertilizers, especially
nitrogen-containing fertilizers, the entry of nitrogen into the cycle of ecosystems has been
more than normal.Nitrogen deposition as a consequence of increasing nitrogen input to the
atmosphere, can be a threat to ecosystems. It can affect soil properties, soil microorganisms
and their activities, vegetation and animals. The aim of the present study is to investigate
the effects of deposition of different rates of atmospheric nitrogen on the biochemical
properties of a summer rangeland's soil.

Methodology

For this purpose, the seeds of Medicago sativa were planted in 36 pots containing rangeland
soil in a completely randomized block design. Two months after seed germination in pots,
six Nitrogen treatments included control,30, 60,90,120 and 150 kg ammonium nitrate/ha
which dissolved in water were applied in 6 replications during a period of 75 days. At the
end of experiment, some soil biochemical properties (acidity, electrical conductivity,
absorbable phosphorus, total nitrogen, organic carbon and exchangeable potassium along
with biomass and microbial respiration) and Root weight and depth factors were measured.
Data analysis was done using analysis of variance method and mean comparison was done
using Duncan's test.

Results

The results demonstrated that increasing the level of ammonium nitrate deposition to 60
and 90 kg per hectare per year, despite the significant increase (p < 0.05) of organic carbon
and total soil nitrogen, causes a significant decrease in other measured biochemical
properties of the soil (p < 0.05). An increase in nitrogen deposition in the early stages may
be partially responsible for root growth, but with nitrogen saturation in the soil and the
occurrence of nitrate leaching, as well as the loss of soil fertility, unfavorable conditions
for root growth are provided. With the increase of nitrogen deposition in the soil, up to the
level of 60 kg /ha, the average respiration and microbial biomass increased, But at higher
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levels of nitrogen deposition, respiration and microbial biomass decreased.

Conclusion

In case of an increase in mineral nitrogen deposition in the studied area, it is recommended
to use the Medicago sativa in the improvement of vegetation restoration projects of summer
rangelands to absorb the deposed mineral nitrogen in excess of the soil holding capacity,
its alleviate negative consequences and creating a suitable root zone for the the activity of
soil microbial.

Keywords: Deposition, Ammonium nitrate, Rangeland Improvement, Summer
Rangelands.
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Figure 1- The effect of different nitrogen treatments on (pH), (EC), (Phosphorus), (Nitrogen), (Organic
Carbon) and (Potassium) of soil
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Table2-Pearson correlation results of soil chemical properties

pH EC Total nitrogen Phosphorous Potassium
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Table3-Variance analysis of different levels of nitrogen deposition on microbial respiration and microbial

biomass
parameters Sum of squares df F Sig
Between groups 40440.250 5 11836.171 0.00
Microbial respiration

Within groups 20.500 30

total 40460.750 35
Microbial biomass Between groups 59333.806 5 18574.061 0.00

Within groups 19.167 30
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Figure 4- The effect of different nitrogen treatments on Medicago sativa
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