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Different composition of vegetation can have significant effects on the variability of soil
characteristics. Therefore, the present study was aimed to reveal the effect of the canopy
composition of shrub species on soil quality indicators. The different characteristics was
studied for the litter and the soil covered with a mix of four shrubs species (Crataegus nigra,
Berberis integerrima Bunge, Ribes Uva — crispa L and Prunus spinosa L.), three species
(Crataegus nigra, Berberis integerrima Bunge and Ribes Uva — crispa L.), two species
(Crataegus nigra and Berberis integerrima Bunge), shrub cover with the predominance of
Berberis integerrima Bunge. and Crataegus nigra. For this purpose, in each of the habitats
studied, 3 sample plots of one hectare were selected with at least 600 meters distances, and in
each sample plot, 5 samples of litter and soil were collected, and a total of 15 samples of litter
and soil were collected from each habitat. The results showed significant effects of different
Composition of vegetation on most litter and soil characteristics; so that, the highest carbon to
nitrogen ratio of litter belongs to the habitat with predominance of Berberis integerrima Bunge
(24.46). The highest characteristics of porosity, soil stability, clay, moisture content, carbon
and organic matter, storage of carbon and nitrogen, nitrogen, potassium, calcium, magnesium,
mineralization of nitrogen, ammonium, nitrate, particulate organic C and N, dissolved organic
C and N, activity of enzymes, soil organisms, basic and substrate induced respiration,
microbial biomass of carbon, nitrogen and phosphorus were observed in the composition of a
canopy with four species. The results of principal component analysis showed that the habitats
with high soil fertility and biological activity belonged to the canopy composition with four
species. The results of this research indicate that the composition of vegetation with four
species can maintain soil quality.
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EXTENDED ABSTRACT

Introduction

Different composition of vegetation can have significant effects on the variability of soil characteristics.
Therefore, the present study was conducted to reveal the effect of the canopy composition of shrub species on
soil quality indicators in the mountainous part of Kiakla, Nowshahr city.

Materials and Methods

In order to investigate the effects of land cover on different characteristics of organic and mineral soil
layers, Parts of the mentioned areas were selected after conducting preliminary investigations and field visits.
Characteristics of the litter (organic carbon, total nitrogen and carbon to nitrogen ratio) and different
characteristics of the soil (physical, chemical and biological) under the cover of four mixed shrubs species
(Crataegus nigra, Berberis integerrima Bunge, Ribes Uva — crispa L. and Prunus spinosa L.), three species
(Crataegus nigra, Berberis integerrima Bunge and Ribes Uva — crispa L.), two species (Crataegus nigra and
Berberis integerrima Bunge), shrub cover with the predominance of Berberis integerrima Bunge and Crataegus
nigra was measured. For this purpose, in each of the habitats studied, 3 one-hectare plots with at least 600
meters distances were selected in each studied habitat. In each of the one-hectare plots, 5 leaf litter samples
and 5 soil samples (30 cm x 30 cm by 10 cm depth) were taken to the laboratory for analysis. In total, 15 litter
samples and 15 soil samples were collected from each of the habitats being studied.

Results and Discussion

The results showed significant effects of different Composition of vegetation on most litter and soil
characteristics; so that, the highest carbon to nitrogen ratio of litter belongs to the habitat with predominance
of Berberis integerrima Bunge (24.46). The highest characteristics of porosity, soil stability, clay, moisture
content, carbon and organic matter, storage of carbon and nitrogen, nitrogen, potassium, calcium, magnesium,
mineralization of nitrogen, ammonium, nitrate, Particulate organic C and N, dissolved organic C and N,
activity of enzymes (urease, arylsulfatase, acid phosphatase and invertase), bacteria, fungus, Acarina,
Collembola, protozoa and the number and biomass of earthworms, basic and substrate induced respiration,
microbial biomass carbon, nitrogen and phosphorus were observed in the composition of the canopy with four
species. The results of principal component analysis (PCA) also showed that the habitats with high soil fertility
and biological activity belonged to the canopy composition with four species. The habitats with the dominance
of Berberis integerrima Bunge and Crataegus nigra had lower quality and nutritional elements.

Conclusions

The results of this study indicate that the composition of different shrub canopy has a significant impact
on litter quality, biological indicators, and physicochemical characteristics. Our research shows that combining
vegetation with four species can maintain soil quality and improve soil quality indicators. Therefore, it is
suggested that in order to restore degraded pasture lands in the studied habitats and in areas with similar
environmental conditions, a composition of species should be used to protect the soil, because the composition
of species can be more beneficial in determining the litter and soil quality of the region.
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