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Abstract
Background and Objectives
Interactions between arbuscular mycorrhizal fungi (AMF) and plants are critical for ecosystem
function; however, these interactions remain poorly characterized in mountainous and cold
environments. This research aimed to investigate the effect of three shrub species (Berberis
integerrima, Onobrychis cornuta, and Juniperus sabina) on root colonization, spore population,
and fungal species diversity in the rhizosphere of these plants.
Materials and Methods
This research was conducted in the Belde highlands, Helooposhteh village, in the southern part
of Nur County, Mazandaran Province, Iran. A field survey was initially performed to select 13
plots as replicates. Each plot contained three adjacent shrub species. Soil sampling was carried
out in the spring of 2023. A total of 52 rhizosphere soil samples (4 samples under each shrub and
1 sample from outside the shrub canopy in each plot) and 39 root samples were collected.
Soil samples were taken from a depth of 0-30 cm in each of the 13 plots. To observe fungal
structures (vesicles, arbuscules, and hyphae), root samples were stained. Also, 200 grams of each
soil sample were taken, and spores were isolated and counted using a washing, wet sieving, and
centrifugation method in a sucrose solution. Then, identification was performed.
Results
The results indicated that the diversity of arbuscular mycorrhizal fungi (AMF) was significantly
influenced by the canopy of different shrub species. In control (areas outside the understory),
Diversispora aurantia was identified. Understory Onobrychis cornuta, Glomus flavisporum, and
Acaulospora sp. were found. Additionally, Understory Berberis integerrima canopy, Gigaspora
gigantea, Acaulospora colombiana, and Acaulospora jejuensis were identified, and Understory
Juniperus sabina canopy, Cetraspora pellucida, and Glomus flavisporum were observed. The
results also showed that Acaulospora had the highest abundance among these fungi. Furthermore,
root colonization rate and spore counts showed significant differences among the shrub species.
The root colonization percentage for O. cornuta was 79.46% with a spore count of 4038 per 200g
of soil. The relative abundance of J. sabina was 53.46% (3952 spores), while B. integerrima
constituted 41.30% (3593 spores) of the total spore count.
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Conclusion

The results of this study emphasize the significance of species diversity in shrub communities
within mountainous and cold habitats, highlighting their pivotal role in shaping fungal
communities and enhancing ecosystem functions. Shrubs are recognized as key drivers in
ecological interactions and in maintaining the sustainability of ecosystem processes.
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Figure 1- Location of the study area in rangelands of Haloposhteh village. (A): Berberis integerrima, (B):
Juniperus sabina, (C): Onobrychis cornuta, and (D): Grass patch (Control).
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Table 2- The results of the analysis of variance (ANOVA) for spore count and root Colonization rate of
arbuscular mycorrhizal fungi.

Mean Standard df Sum of Sig
error squares
Spore count Control 2260.00 352.76 Between 3 9493768.42 0.04"

groups
Onobrychis cornuta  4038.64 544.90 Within groups 48 3273106.65
Berberis 3593.84 571.47 Total 51
integerrima
Juniperus sabina 3952.69 566.01
Colonization percentage Control Between 2 4938.76 0.00°
(%) groups
Onobrychis cornuta ~ 46.79 2.83 Within groups 36 97.09
Berberis 41.30 1.98 Total 38
integerrima
Juniperus sabina 53.46 3.22
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