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Abstract

Cupressus sempervirens var. horizontalis species, as one of the valuable tree species in the
Hyrcanian forests of northern Iran, plays a significant role in maintaining biodiversity and
the ecological balance of forest ecosystems. Therefore, investigating soil characteristics in
the cypress reserve is essential due to its role in preserving biodiversity and soil quality. Since
land use change and land degradation impact soil properties, and given the importance of this
issue, the aim of the present project was to examine the biological, physical, and chemical
variables of soil in the Ramian cypress stand and adjacent agricultural land. This study was
conducted in two one-hectare plots: one in agricultural land and one in the cypress stand. The
methodology included recording general information and excavating soil profiles to study
soil horizons. Soil samples were collected at a depth of 0—15 cm beneath the tree canopy, and
physical, chemical, and biological properties of the soil were measured. Analysis of the
biological data using independent t-tests revealed significant differences in basal respiration
and nitrification rates between the two soil types. Specifically, basal respiration and
nitrification were higher in the cypress stand (4.33 mg CO, -g~ * dm-24 h™ 'and 1.714 pg
N-g~ *dm-5 h™ 1), respectively than in the agricultural soil (2.99 mg CO, -g~ *dm-24 h™ 1
and 0.454 ug N-g~ *dm-5 h™ 2, respectively). However, there were no significant differences
in microbial biomass and substrate-induced respiration between the two soils. Surface soil
samples indicated that the agricultural soil had higher pH (7.96), phosphorus (23.42 mg/kg),
potassium (275.2 mg/kg), silt (57.6%), and clay (29%) compared to the cypress stand soil
(pH 6.58, phosphorus 10.54 mg/kg, potassium 163.8 mg/kg, silt 41.2%, and clay 4.8%).
Conversely, the cypress stand soil exhibited higher electrical conductivity (1.36 dS/m), zinc
(1.57 mg/kg), and sand content (54%) compared to the agricultural soil (0.41 dS/m, 1.07
mg/kg, and 13%, respectively). Both soils were classified as Inceptisols. Land use had
differential effects on the physical and chemical properties of the soil, mediated by the
dominant species, which produce diverse litter and root exudates, thereby regulating the size
and activity of soil microbial communities as well as the organic and mineral elements of the
soil.
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Sular el o :s Salacy P K Fe Mn Zn Cu e aopd ey
&8 Sy (Cm) Gos ol lw pH 9 S 5 uﬂ mgke! mgkg! mg ke mg kg'! mgke! mg ke o -, o |
(dS m™) %

A 10YR4/3 0-25 2abk 6.7 0.81 0.20 2.09 275 14.3 127 12.32 10.84 2.34 0.66 2 56 42 Si-L
BK1 10YR6/4 25-45 labk 6.7 0.86 0.23 2.31 28 105 142 10.50 11.25 2.02 0.75 4 50 46 Si-L
BK2 10YR6/4 45-75 labk 6.8 0.92 0.24 2.44 28.5 9.2 156 9.12 12.04 1.86 0.68 4 52 44 Si-L
BCk 10YR6/4 75-140 labk 6.8 0.96 0.22 2.15 29.5 7.4 168 8.16 12.6 1.44 0.62 6 52 42 Si-L

Obely (15 alaio 53 Judgy i (otlhow 9 (S 38 3IUT @G Y Jgan
. Calas S wey CEC
o D Salaey P mg K mg M e ey - .
@ cm) SP % pH ST S kg kgt el o el (cmg)l kg~ BD (grfcm’)
(dS m)

Ap 0-24 51.2 7.6 0.7 2.40 15 5.3 154 28 58 14 Si-C-L 29.0 1.60
ABDb, t 24-32 57.6 7.5 0.7 1.26 1.0 4.6 141 30 58 12 Si-C-L 294 1.78

Bkl 32-55 54.4 7.8 0.5 0.67 19.3 2.2 78 26 50 24 L 23.0 1.38

Bk2 55-82 54.7 7.9 0.4 0.55 21.8 2.7 84 22 54 24 Si-L 22.0 1.47

Bk3 82-110 54.2 8.1 0.3 0.50 22.8 2.4 78 22 54 24 Si-L 21.0 1.40

Ck 110-150 53.0 8.0 0.5 0.50 22.3 2.6 72 20 56 24 Si-L 204 1.48
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