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Abstract

Effect of Mechanical Restoration Methods in Rangelands on Plant Diversity and
Carbon Storage (Case study: Arangeh Watershed)

H. Farzi!, Z. Jafarian®*, R. Tamartash?, M.R. Tatian*, M. Kargar® and J. Rodrigo Comino®
Received: 2025/12/10 Accepted: 2026/02/22

Plants, through their photosynthesis, are primarily responsible for the entry of carbon and complete its
storage cycle in the ecosystem. It seems that differences in the quantitative and qualitative ability of plants at
the individual level and, consequently, plant diversity at the community level are the most important factors
in the differences in the ability of different communities to store carbon. The purpose of the present study was
to investigate the effects of mechanical restoration methods on the relationship between carbon stocks and
species and functional diversity indices in the Arangeh watershed of Alborz province. Mechanical methods
included gabion chekdam, mortar rock dam, mortar embankment, and a control site. Vegetation sampling
was carried out in 400 one-square-meter plots during the growing season using a systematic-random method.
In each plot, were measured functional characteristics of plants, biomass of aerial and underground organs,
and were calculated litter and their carbon sequestration. In each transect, two soil samples were collected
from two depths, 80 soil samples totally. Species and functional diversity indices were calculated using
Fdiversity software. To investigate the relationship between carbon stocks, species, and functional diversity
indices, was used multivariate linear regression using R software version 3.1.1. The highest amount of
plant carbon stock and total soil carbon sequestration was observed in the gabion treatment. Rao, evenness,
Shannon, and functional diversity indices were influential in total ecosystem carbon (p=0.003, R2=0.68).
The highest coefficient of determination (R2) of regression analysis in the mortar stone and mortar bed
treatments related to soil carbon sequestration were 0.82 and 0.57, respectively, and in the gabion treatment
related to biomass carbon was 0.72. Totally, the effect of watershed management activities on carbon
sequestration is a function of management factors, climatic conditions, type of restoration operations, and
physical and biological conditions of the soil. To determine the most effective factors, it is recommended to
prepare accurate data with sufficient repetition, simultaneously with restoration and improvement projects.

Keywords: Carbon sequestration, Gabion chekdam, Mortar rock dam, Mortar embankment,
Ecosystem function.
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