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Introduction

Shrub covers play a pivotal role in pasture ecosystems, exerting considerable influence on
various biochemical processes that occur within the habitat and surface layers of thesoil. Despite
their significance, there is a scarcity of research exploring the impact of different types of shrubs
covers on soil properties within pasture ecosystems. Consequently, this present study was
undertaken to address this gap in knowledge and investigate the effects of shrub cover on soil
characteristics specifically within a semi-arid climate, which is known for its delicate and
vulnerable habitats.

Materials and Methods

The implementation of this research invalved the consideration of the mountainous region of
Kiakola, Nowshahr city. The current investigation focused on assessing the impact of various
shrubs, namely Carpinus orientalis Miller, Crataegus microphylla C. Koch, Berberis integerrima
Bunge, Prunus spinosa L., and Rhamnus pallasii Fisch. and.C.-A. Mey, on specific soil properies
within the mountainous area of Kiakla, Nowshahr city. Tocarry out this research, 15 sites were
selected for each of the aforementioned shrub species. Soil samples were collected from under
the canopy of these species, specifically at a depth of 0-10 cm and a surface area of 30 cm x 30
cm. A total of 75 soil samples.were. then taken to the laboratory for analysis. The samples were
divided into two parts: one part.underwent physical and chemical tests after air-drying and
passing through a 2 mm sieve, while the other part was stored at 4 degrees Celsius for biological
tests. The presence or absence of significant differences in soil properties related to the type of
shrub cover.under investigation was determined using a one-way analysis of variance test.
Principal compenent analysis (PCA) was utilized to establish the relationship between different
soil characteristics\within the studied shrub covers.

Results and Discussion

According to the findings of this investigation, alterations in the shrub species present in the
examined pasture habitat resulted in modifications to the majority of soil quality properties.
Nevertheless, no statistically significant disparity was observed in the quantity of soil organic
matter. However, it is worth noting that the quantity of organic matter in the subsoil of Carpinus
species exceeded that of the other examined shrubs. Carpinus and Crataegus shrubs were
associated with the lowest values of bulk density, while the shrubs under investigation had no
significant impact on soil particle density. Furthermore, the subsoil of the Carpinus shrub cover
exhibited the highest values of soil porosity. In the studied area, the most stable soil aggregates
were observed beneath the Carpinus and Rhamnus shrubs. The subsoil of Rhamnus and Carpinus
shrubs exhibited the highest and lowest quantities of sand, respectively. Similarly, the subsoil of
Carpinus and Rhamnus displayed the highest and lowest quantities of clay, respectively. The soil
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under Rhamnus displayed the highest ratio of CR and MCR indices, whereas the subsoil of
Carpinus exhibited the lowest values of these indices. Fulvic and humic acids demonstrated the
greatest values beneath the Carpinus, Crataegus, Berberis, Prunus, and Rhamnus shrubs,
respectively, following a comparable pattern. Additionally, the subsoil of Carpinus exhibited the
greatest quantity of microbial ratio, while the soil under Rhamnus displayed the lowest quantity
of this characteristic. The outcomes of the principal component analysis (PCA) revealed that the
quantity of organic matter, clay content, fulvic and humic acids, porosity, and stability of soil
aggregate in the soil beneath Carpinus played a significant role in enhancing the soil microbial
ratio of this shrub in comparison to the other shrubs.

Conclusions

The findings of this investigation validate the capability of Carpinus foliage to ensure the
conservation of soil quality indicators in the hilly grasslands of northern Iran. Therefore, it is
proposed that restoration efforts be conducted in the designated region and other areas with
similar ecological conditions. Additionally, it is recommended that special attention be given to
the implementation of Carpinus and other indigenous shrub'species to protect soil integrity.
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2 Crataegus microphylla C. Koch.

3 Berberis integerrima Bunge.

4 Prunus spinosa L.
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S0°0'0)"F GO0 S1°0'0"E S2°0'0"E S3°0'0"E

A8°00"N
37°0’0"N

30°00"N
L

36°0'0"N

;/1

&

zZ Z
O O
& I
3 %
o o
7 7
- -~
)
] &
P2 (ag
Z Z.
=) - £
= J0.0L02 0.04 0.06 0.08 0.1 0.12 =~
N Kmj &
) ’ 3
~ Lot

51°25'0"E 51°30'0"E SI°35°0"E

O hdlewd eyl yislo bl jd ardllae 350 dblaio Coundge - S
Figure 1. Location of the studied area in Mazandaran province, North of Iran.
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Table 1- Descriptive statistics of different soil properties in the study area.
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Table 2- Variance analysis of different soil properties under the studied shrub cover.
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Total
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Table 3- Mean (+ standard error) of soil properties in relation to the studied shrub covers.

s by )8 Sy 45 ) iy ol 0255 ol
Shrub cover Carpinus orientalis  Crataegus microphylla  Berberis integerrima Prunus spinosa Rhamnus pallasii
SB Sk oo Slme ol oo Slixe oLzl o5lke slxe oLzl oke Sereolzdl 5SSke Slixe oLzl
Soil properties Mean +SE Mean +SE Mean +SE Mean +SE Mean +SE
SJToske 8.09 0.79 7.85 0.88 7.04 0.86 7.12 0.58 6.78 0.84
Organic matter (%)
el ogae pys 1.13b 0.03 121b 0.02 131a 0.02 1.38a 0.02 1.37a 0.02
Bulk density (g cm™)
i ogae py> 2.39 0.03 2.40 0.03 2.40 0.04 2.40 0.04 2.39 0.10

Particle density (g cm®)
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Jsdss 52.20 a 0.01 49.47 ab 0.01 44.67 bc 0.01 42.13¢c 0.01 39.73¢

Porosity (%)
QIS gylub 68.64 a 2.24 64.11 ab 3.09 58.49 bc 2.12 53.44 cd 2.47 47.73d
Aggregate stability (%)
o 21.73d 1.09 23.20cd 1.23 25.73 bc 1.25 27.86 b 1.37 35.46 a
Sand (%)
s 38.46 1.99 39.86 1.75 40.66 2.02 41.91 2.06 39.20
Silt (%)
o 39.80 a 1.41 36.93 a 1.00 33.60b 0.97 30.20 ¢ 1.01 25.33d
Clay (%)
CR asls 1.56 d 0.10 1.73 cd 0.06 2.01c 0.10 235b 0.10 3.08a
CR Index
MCR _asls 1.29d 0.07 1.43 cd 0.05 1.66 bc 0.07 191b 0.08 2.43a
MCR Index
o oy sl 0.61 0.07 0.62b 0.07 0.67 b 0.06 0.71b 0.07 0.96a
Sand/Silt Index
oo | Sl asls 1.00c 0.08 1.10c 0.06 1.25 be 0.010 1.43 ab 0.10 1.64a
Silt/Clay Index
Syg)g el 189.60 a 22.57 141.46 b 9.29 97.46 c 9.68 76.80 c 6.70 70.80 ¢
Fulvic acid (mg 100 g*
soil)
Sopogud Aol 136.06 a 16.52 73.46 b 9.78 43.73 bc 3.56 33.73¢ 4.32 18.40c
Humic acid (mg 100 g*
soil)
51955 i 83.82a 3.31 65.35 ab 4.85 67.83 ab 5.70 52.45 bc 4.02 34.84c

(MBC/Corg) Microbial ratio

0.04

2.92

1.45

2.24

1.25

0.19

0.15

0.07

0.15

6.59

2.57

3.12
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Figure 2. Relationship between the studied shrub cover and soil properties in principal component analysis (PC1; Eigenvalue=
5.60, Percentage of Variance= 37.38, Cumulative Percentage of Variance= 37.38 and PC2; Eigenvalue= 3.55, Percentage of
Variance= 23.72, Cumulative Percentage of Variance= 61.11). A; Carpinus orientalis Miller., B; Crataegus microphylla C.

Koch., C; Berberis integerrima Bunge., D; Prunus spinosa L. and E; Rhamnus pallasii Fisch.
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