0P NFF N olad /1Y Mo / S ualibiay) ok 4,58

Publisher: Soil Science Society of Iran

Soil Biology Journal

https://shj.areeo.ac.ir/

Research Article

Effects of pistacia atlantica desf on some soil properties

(case study: farak tafaresh region)

Amir Moradinejad!, Mohammad Matinizadeh? and Tahereh Alizadeh®

Assist. Prof., Soil Conservation and Watershed Management Research Department, Markazi Agricultural and
Natural Resources Research and Education Center, Arak, Agricultural Research Education & Extention
Organization (AREEO). Arak, Iran. amir_24619@yahoo.com

2 The country's forests and pastures research institute, organization of research, education and extension of
agriculture, Tehran, Iran mohamadmatinizadeh@yahoo.com

3 Research expert of the Research Institute of Forests and Pastures of the country. Taherehalizadeh64@yahoo.com

Article Info Extended Abstract

Received:
April 30, 2024

Accepted:
October5,2024

Keywords:

Soil monitoring,
biomass, stem, soil
respiration.

Corresponding
author's email:
amir_24619@yahoo.co
m

DOI:
10.22092/SBJ.2024.36
5365.262

Background and Objectives: Soil, as a fundamental component of the
ecosystem, plays a crucial role in influencing and diversifying forest
species. Conversely, vegetation type also significantly modifies the
physical, chemical, and biological characteristics of soils. Additionally,
soil microbial communities are essential for the decomposition and
stabilization of organic matter, as well as the mineralization of nutrients.
Due to their high diversity, these communities provide critical ecosystem
services within the soil. Therefore, a proper and precise evaluation of these
communities based on efficient and reliable indicators can yield valuable
information.Understanding soil characteristics forms a fundamental basis
for forest management, impacting various ecological and forestry options.
Soil represents a vital natural resource for any nation and is non-renewable
on a human timescale. Given that forest degradation often begins with soil
degradation, this research aims to measure the biological characteristics
of the studied forest stands. It also enables long-term monitoring of the
physical and chemical changes in the soils of these forest areas.

Materials and Methods: In this research, the indicators of basic microbial
respiration, stimulated microbial respiration, nitrification potential,
microbial biomass carbon, and metabolic fraction were evaluated in
relation to tree stems. To assess soil quality indicators, the biological
characteristics of the soil were investigated. Soil sampling was conducted
for each selected tree trunk from a depth of 0-15 cm, located under the tree
crown (specifically, in the area between the trunk and the outer edge of
the crown) in the east direction of the tree. Fifteen soil samples were
randomly collected from the depth of 0 to 15 cm within each sample plot
for the existing and dominant tree species (ranging from one to three
species). These three soil samples from each plot were thoroughly mixed
and combined into one composite sample. In total, five composite soil
samples were prepared for each species by pooling the individual samples.
Additionally, fifteen soil samples were randomly collected from the depth
of 0 to 15 cm within each sample plot, outside the crown and in areas
without cover. These samples were also mixed well and combined into
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one composite sample for the plot, resulting in five soil samples for each
sample plot. Two treatments were tested: one under the tree canopy and
the other in pasture-covered areas outside the canopy. In total, 30 soil
samples were collected: 15 from beneath the canopy and 15 from outside
the canopy in pasture-covered areas. In each treatment, three samples were
combined to form one sample. Five samples from each treatment were
sent to the laboratory, and the coordinates of each sample were recorded
to prepare a sampling map. Immediately after sampling, part of the soil
samples was stored in plastic bags, while the other part was kept at 4°C
and transported to the laboratory for further analysis. The biological
characteristics measured included microbial biomass carbon, basic
respiration, stimulated respiration, and nitrification potential. Ultimately,
five replicates were obtained for the sub-canopy samples and five
replicates for the control samples..

Results: Overall, the results indicated that most biological characteristics of the
soil were significantly influenced by the tree canopy, showing notable
changes compared to the control samples. This suggests that the canopy
has a substantial impact on soil life cycles. However, the patterns observed
in stimulated respiration, nitrification potential, and metabolic deficit
under the canopy did not align with changes in microbial biomass carbon.
The increased levels of stimulated respiration, nitrification potential, and
metabolic fraction beneath the canopy suggest that these indices may be
valuable indicators for assessing soil quality in the region. Conversely, the
observed reduction in microbial biomass carbon under the canopy
compared to the control soil (outside the tree canopy) may be attributed to
changes in substrate type or differences in microbial population diversity
between the soils beneath and outside the canopy.The findings of this
research highlight the importance of considering soil biological
characteristics in evaluating soil quality, improving soil fertility, and
managing plant nutrition. Additionally, access to soil biological
parameters, as a knowledge-based approach, provides experts and
practitioners with valuable information for decision-making aimed at
enhancing soil fertility and managing the nutrition of Pistacia trees.

Conclusion: he results indicated that the treatment had no significant effect on
basic respiration, clay content, silt content, or sand content. However, the
treatment did significantly impact stimulated respiration, microbial
biomass carbon, and nitrification potential at the 1% significance level,
while the metabolic fraction showed significance at the 5% level.
Additionally, the mean values for stimulated respiration, nitrification
potential, and metabolic deficit were higher in the soil samples collected
under the Pistacia tree compared to those outside the tree canopy. Most
biological characteristics in the soil were influenced by the tree canopy,
exhibiting significant changes compared to the control samples. This
suggests that the treatment positively affects the soil biological cycles.

Cite this article: Moradinejad,A., Matinizadeh, M., Alizadeh, T., 2024. Effects of pistacia atlanticadesf on
some soil properties(Case study: Farak Tafaresh region). Soil Biology Journal, 12 (1),140-154.
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