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Article Info ABSTRACT
Article type: Background and Objectives: The increasing demands of a growing
Full Length Research Paper  population have led to significant pressures on forest habitats, resulting in
degradation and land use change. Land cover changes can profoundly
) ) impact soil dynamics, including physical, chemical, and biological
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o characteristics. However, limited studies have focused on soil quality
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Revised: 05.31.2024 across different land uses. This research aims to investigate the effects o
Accepted: 06.02.2024 various land uses on the organic and mineral layers of soil in the
Abbassabad region of Mazandaran province.

Keywords: Materials and Methods: In this study, various soil characteristics were
Ecosystem Degradation, examined in different habitats, including natural Mamrez-Anjili natural
Land use, forest, pure alder afforestation, pure pellet afforestation, mixed

Physical and Chemical
Characteristics,
Soil Fertility

afforestation, and pasture cover in the Abbassabad region of Mazandaran
province. To investigate the effects of land covers on the different
characteristics of the organic and mineral layers of the soil, parts of the
above-mentioned lands were selected that were continuous with each other
and had minimal height differences. A minimal change in percentage
and direction of slope was observed in them. Three plots of one hectare
(100 x 100 meters) were selected in each of the habitats, with distances of
at least 600 meters. In each of the plots, four samples were taken from the
organic layer (leaves or debris on the surface of the earth) and mineral soil
(30 x 30 cm surface to a depth of 10 cm). A total of 12 organic layer
samples and 12 soil samples were taken to the laboratory for analysis. Part
of the soil samples was passed through a 2 mm sieve after drying to
perform physical and chemical tests, and the second part of the samples
was used for biological tests until the time of the test at a temperature of
4 °C. Standard soil methods were used to conduct physical, chemical, and
biological soil tests.

Results: The results demonstrate that elevated levels of nitrogen,
phosphorus, potassium, and calcium positively influence soil fertility
characteristics, as well as the physical and chemical properties of microbial
and enzyme activity, soil worm populations, and soil organism populations
in natural forests and mixed forestry. Conversely, pasture habitats, pure
pellet forestry, and pure alder forestry, characterized by the production of
organic matter with higher carbon content and carbon-to-nitrogen ratio,
result in reduced organic matter decomposition (indicated by thicker litter
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layers) and subsequently, diminished characteristics in the soil mineral
layer. Additionally, natural forest cover shows higher levels of ammonium
and nitrate compared to other land uses. Furthermore, the presence of plant
residues, along with high nitrogen content and a low carbon-to-nitrogen
ratio, enhances the soil's efficacy in nitrogen transformation.

Conclusion: Based on the findings of this research, natural forest cover
plays a significant role in preserving soil quality. Therefore, protecting
natural forest cover should be prioritized. Moreover, in areas undergoing
degradation, tree cover with suitable combinations can be employed to
restore natural ecosystems, enhance fertility, and facilitate the nutrient
cycling of the soil.
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Figure 1. Location of the study area in Mazandaran Province, Northern Iran.
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Table 1. ANOVA (+ standard error) for organic layer characteristics in the studied habitats.
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Table 2. ANOVA (+ standard error) for soil physical characteristics in the studied habitats.
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1.07+0.01 1.10+0.04 (oSa o Sl 1 0,8)
Bulk density (g cm™)

S o et o

2604008  2.62+0.07" (oxSa o Sl 15)
Particle density (g cm™)
) L
46+0.02° 43+0.04° (o2
Porosity (%)
W) b
65.10+3.94%  74.08+1.04° (o) ikl
Stability (%)
26.08+£1.47"  19.58+1.18 (he2) o
Sand (%)
a ab (M)J>¢J~¢»A
40.50+1.75"  38.171.79°
Silt (%)
Ao
33.42+1.86% 42254207 (o)
Clay (%)
Sy GlaS

34.1743.49"  39.58+5.84°

Macro-aggregate (g kg™
ab a R0 wlas=

46.08+6.89° 54.83+6.55° )

Micro-aggregate (g kg™)

oA S Al

1.22:0.41° 093021 Macro/Micro-aggregate

ratio (g kg")

YA
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Table 3. ANOVA (+ standard error) for soil chemical characteristics in the studied habitats.

=

bl 4 e Kius)
ANOVA Habitats
S5 s S5 s S5 K Sk gl S5
Shssme  F i S S al alls Koy Lalls i b S Soil properties
Sig. F value Rangeland Pure pellet Pure alder mixed Natural forest
plantation plantation plantation
SS el
b b b ab a
0.021 3.142 0.27+0.01 0.27+0.01 0.25+0.02 0.29+0.01 0.33£0.01 o gt o)
EC (dS/m)
K
0.030 2.908 4.82+0.42° 3.80+0.26° 4.63+0.24° 5.41£0.44° 4.47+0.25% (A232) 0%
C (%)
DS o pS
0.062 2.387 60.06+5.06" 47.00£3.67° 59.93+3.65" 57.99+4.99° 48.7242.72% iSa s ¢ S1K0)
C stock (Mg ha™)
Sl wlS s o S
0.167 1.684 5.22+0.26" 4.63+0.30° 5.34+0.25° 5.28+0.23° 4.46+0.46" C in Macro-aggregate
(gkgh
o GlSE s S
ab c ab a b
0.000 6.032 4.28+0.34 2.61£0.34 4.21+0.49 5.20+0.15 3.74+0.53 C in Micro-aggregate
(gkgh
S S S
0.016 3.343 1.29+0.10° 2.17+0.32° 1.49+0.19® 1.02+0.06° 1.52+0.34% S04 S
Macro/Micro-aggregate
C ratio (g kg
Jous ST 08
0.046 2.604 428+2.61° 2.61+3.49° 4.21+4.70° 35.13+4.05% 41.91£7.62° (S 5 e S e
Dissolved organic C
(mgkg™
Sloyd IS
0024  3.048 2.46+0.23 2.81+0.38" 2.94+0.48" 3.16+£0.39 4.34+0.49" GAAS 205
Particulate organic C
(mgkg™

DS S el
Carbon management
index

0.481 0.882 1118.53+21643"  163592+474.17  1073.55+178.01°  1021.82+216.31* 1011.11+203.54*

(Lo y3) U555
Total N (%)

0.000 8.113 0.27+0.02° 0.27+0.03¢ 0.36:0.04" 38+0.03 0.49+0.02°

O35 e g3
0003 4573 335£0.35° 3334037 474059 410036 5324026 iSa s ¢ S1K0)
N stock (Mg ha™")
Cdys SIS 53 059 5
0024 3.067 0.3420.04° 0.42+0.07° 0.40+0.04° 0.5120.06™ 0.60+0.05" N in Macro-aggregate
(gkgh
o WS s 050
0242 1414 0.1120.02* 0.17£0.05° 0.25£0.04' 0.15£0.04' 0.22£0.06" N in Micro-aggregate
(gkgh
SMSLE 05525 S

0.266 1.342 7.20+2.75° 10.36+4.76" 2.75+0.82° 18.03+8.10° 16.23+7.22° Fho 42
Macro/Micro-aggregate
N ratio (g kg™

<o
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s s Ky,
ANOVA Habitats
S S & K S S Sk sl S
Slsae F e S St ol alls Kop Lalls el b S Soil properties
Sig. F value Rangeland Pure pellet Pure alder mixed Natural forest
plantation plantation plantation
Jsles 05555
0.000 9.419 11.42+1.10° 14.11£1.71° 16.3342.39° 15.88+1.45° 30.46+4.15" (555 20 S
Dissolved organic N
(mgkg™
sleyd JN03s 8
0.010 3.664 0.23+0.02° 0.29+0.05° 0.25+0.05° 0.26+0.07° 0.47+0.4° GAAS 205
Particulate organic N
(mgkg™
0.001 5.741 18.61+0.87° 16.30+2.70° 14.36£1.37° 14.36£0.71° 9.17+0.23" DIarE S
C/N ratio
03578 & 1S Caed
0.992 0.276 2.08+0.21° 2.22+0.48" 2.11£0.26" 2.47+0.40° 1.92+0.47° Jsls JI
Dissolved organic
C/N ratio
S e
0.367 1.098 15.43+3.90° 20.86+7.22° 14.16+2.43" 19.6543.51° 9.94x1.53" slesd J o35 25
Particulate organic
C/N ratio
clc ¢ .
0.000 17.358 17.06+1.85° 19.83+2.47% 26.7742.50° 34.28+3.28° 43.96+2.83° (545 2 e S o) b
Available P (mg kg™)
. . ) SAS »a S o
0.000 11.139 198.75520.17  219.67:28.620  20400427.06%  320.5:3132°  417.67423200 (5 At ety
Available K (mg kg™)
clc <
0.000 7.061 32.58+6.82° 40.42£6.77" 41.17+7.95® 46.08+6.89" 54.8346.55" (eSS 1S o) oodS
Available Ca (mg kg™)
clc < -
0.000 17.623 174.2516.67° 204.67£20.69°  213.33:18.70°  220.67+20.66°  304.25+1351° (SAS 5 pS k) usen
Available Mg (mg kg™
Al y 3 03 5 )
0.000 13.607 31.3342.33° 40.08+4.49° 42.67+4.82° 65.08+6.58° 78.58+4.05" Obse zp S 5k8)
Coarse root biomass
(kg he.)
o 03 5u)
C C b b a ~
0.017 3.304 34.02+3.49 35.99+4.20 51.63+5.87 52.79+7.00 84.45+6.03 (e 05
Fine root biomass (g m?)
ﬂau\ (,.:J-ﬂ
0.000 7.585 15.73+1.21° 17.96+1.21° 18.65+2.26° 19.82+2.86™ 25.17+1.56° Urease
(ngNH"-Ng'2h™)
5ULis al (,.:j-ﬂ
C C b b a
0.384 1.062 170.92+31.89 172.08+46.10! 324.25+57.85°  316.75+38.43°  487.92+58.41 Acid phosphatase
(ugPNPg'h™)
6L Joof w51
0.063 2.379 67.17+7.31 85.83+22.73 97.33+41.78 105.50+15.28"  131.58+11.71 Arylsulphatase
(ugPNPg'h™)
156.17445 43" 35054 g1
0.000 8.312 77.50+13.88° 95.75+14.39° 164.17£50.97 B 206.42+27.63° Invertase

(ug Glucose g 13h™")

£
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Table 5. ANOVA (Mean+ standard error) Nitrogen transformation characteristics in the studied habitats.

=

bl 4 e Ky
ANOVA Habitats
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