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Background and Obijectives: The canopy of woody species is one of the
most important components of rangeland ecosystems. The genus Crataegus
spp. is the dominant shrub covers of rangeland habitats in the north of the
country. From the habitat point of view, the presence of this plant in
rangeland can be seen as an almost pure canopy or mixed with other
shrub species. In the current study, the effect of different land covers
[i.e. Crataegus melanocarpa M. B., Berberis integerrima Bunge.,
Ribes Uva — crispa L. and Prunus spinosa L. (CM-BI-RU-PS); Crataegus
melanocarpa M. B., Berberis integerrima Bunge and Ribes Uva — crispa L.
(CM-BI-RU); Crataegus melanocarpa M. B. and Berberis integerrima
Bunge (CM-BI), and pure Crataegus melanocarpa M. B. (CM)] on
variability of soil characteristics and microbial respiration dynamic, in the
Kinj region of Mazandaran Province, was considered.

Materials and Methods: In each of the land covers, 15 soil samples
(0-10 cm depth) were collected and transferred to the laboratory. The
amounts of soil organic matter, bulk and particle densities, texture,
aggregate stability, coarse and fine root biomass were measured. In order to
determine the changes in soil moisture, temperature and microbial
respiration, sampling was carried out in the middle months of each season.

Results: The highest amount of soil organic matter was observed in
CM-BI-RU-PS and CM-BI-RU habitats. Pure CM habitat had the highest
value of bulk density, while the lowest value of this characteristic was
assigned to CM-BI-RU-PS and CM-BI-RU habitats. CM-BI-RU-PS and
CM-BI-RU habitats had the highest soil porosity. The CM-BI-RU-PS
shrub cover has the most aggregate stability, and with the decrease in the
diversity of shrub species, their stability decreased significantly. The
highest amount of sand content was assigned to the pure CM habitat and
the highest amount of clay was allocated to the CM-BI-RU-PS shrub cover.
The highest coarse root biomass was observed in CM-BI-RU-PS and
CM-BI-RU, while the fine root biomass was the highest in CM-BI-RU-PS.
The characteristics of soil moisture, temperature and microbial respiration
have shown statistically significant differences in different seasons of the
year and also pure and mixed Crataegus covers. The highest soil moisture
values were observed in the soil of CM-BI-RU-PS and CM-BI-RU habitats
and winter season, while the highest soil temperature was assigned to the
summer season and pure CM habitat. Soil microbial respiration was also
higher in the summer season and CM-BI-RU-PS and CM-BI-RU habitats
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than other seasons and land covers. According to principal component
analysis (PCA), the amount of organic matter, moisture content, and soil
porosity in CM-BI-RU-PS and CM-BI-RU habitats have an effective role
in soil microbial respiration of this type of land cover compared to other
habitats.

Conclusion: The results of this research confirm that the presence of
species diversity in land cover can lead to the protection of soil quality
indicators. In this regard, it is suggested to use other native shrub species in
addition to Crataegus for the restoration of degraded rangeland in the study
area as well as areas with similar ecological conditions.
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cover of Crataegus on variability of soil characteristics and microbial respiration dynamic.
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Table 1. Studied vegetation types in this research.
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Co-dominant plants (coverage percent)

(Lo 32 Az y3) quduaﬁ

Dominant plants (coverage percent)

Abbreviation

Crataegus melanocarpa M. B. (< 5%)
Crataegus microphylla C. Koch. (< 5%)
Berberis integerrima Bunge. (< 5%)
Stachys laxa Boiss. & Buhse. (< 1%)

Crataegus melanocarpa M. B. (< 5%)
Crataegus microphylla C. Koch. (< 5%)
Artemisia aucheri Boiss. (< 1%)
Phlomis olivieri Benth. (< 1% )

Crataegus melanocarpa M. B. (< 5%)
Crataegus microphylla C. Koch. (< 5%)
Festuca ovina L. (< 1%)

Dactylis glomerata L. (< 1%)
Taraxacum montanum (C. A. Mey.) (< 1%)

Crataegus microphylla C. Koch. (< 5%)
Artemisia aucheri Boiss. (< 5%)
Agropyron longyaristatum Boiss. (< 5%)
Cousinia commutate Bunge. (< 1%)
Festuca ovina L. (< 1%)
Medicago sativa L. (< 1%)
Dactylis glomerata L. (< 1%)
Coronillavaria (L.) Lassen (< 1%)
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and Ribes Uva — crispa L. (15%)
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CM-BI-RU-PS

Crataegus melanocarpa M. B. (50%),

Berberis integerrima Bunge. (20%), Ribes Uva —
crispa L. (10%) and Prunus spinosa L. (10%)
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Table 2. Mean (+ standard error) of soil characteristics in relation to pure and mixed Crataegus.
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Figure 1. Mean (+ standard error) of soil moisture (a), temperature (b) and microbial respiration (c)
in different seasons of the year under pure and mixed Crataegus. For moisture, [land cover (F value = 22.346
and Sig. = 0.000), season (F value = 3065.026 and Sig.= 0.000), land cover x season (F value = 0.537 and
Sig.= 0.847)], for temperature [land cover (F value = 262.039 and Sig.= 0.000), season (F value = 440.014
and Sig.= 0.000), land cover type x season (F value = 14.562 and Sig. = 0.000) and microbial respiration

[land cover (F value = 269.845 and Sig.= 0.000), season (F value = 1.357 and Sig.= 0.000), land cover x season
(F value = 7.829 and Sig.= 0.000).
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Figure 2. The relationship between pure and mixed Crataegus covers and soil characteristics in PCA analysis
(first factor: eigenvalue = 11.70, variance percentage = 90.05, cumulative variance percentage = 90.05 and
second factor: eigenvalue = 0.71, variance percentage = 5.52, cumulative variance percentage = 95.57).
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Table 3. The results of PCA for the soil characteristics of the studied land covers.
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