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Extended Abstract

Introduction

Successful ecosystem restoration requires the reproduction of valuable plant species in the plant
community. This is more important for monocultures because the interaction between species
changes more with the increase of a species. The planting of native species with highly
competitive power is controversial in restoration operations, due to their highly competitive
abilities, their dominance and persistence after restoration can make reproduction of other species
difficult (9). Evaluation of the success of restoration operations has been done using various
indicators. To examine the success of restoration operations or the intensity of ecosystem
exploitation, species diversity is a suitable indicator (8). Margalef richness, Simpson diversity,
and Shannon diversity indices are commonly employed to monitor changes in species diversity
(5, 7). By studying the dynamics of plant communities, we can understand how the structure,
composition, and function of plant communities respond to restoration operations. Plantation is a
restoration operation that can have a significant impact on the composition of plant communities.
Plantation can alter the interaction between species, which can lead to changes in the functioning
of the ecosystem. To determine the success of a restoration operation, it is important to select
species for plantation in degraded ecosystems, which will lead to the increase of other valuable
species. Recognizing the success of restoration operations, particularly in plantation, can be
achieved by identifying important functional types related to species diversity. Thus, this
investigation is focused on the objectives listed below: 1) investigating the impact of the
plantation of Assafoetida on the species diversity in semi-steppe rangelands, 2) identification of
important functional traits in relation to species diversity in the degraded areas, and 3) examining
the mediation role of Assafoetida in the relationship between plant functional traits and diversity.

Material and Methods
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The studied area is located in Tang-e Sorkh rangelands, 45 km from Yasuj city (Kohgiluyeh and
Boyer Ahmad Province) and has the geographical coordinates of 51°40'04" to 51°46'08" E and
30°22'35" to 30°27'37" N. Due to the implementation of Tang-e Sorkh multi-purpose project,
which aims to ensure continuity and sustainability of the rangeland, Assafoetida has been planted
in this area. Ferula assa-foetida L. is the scientific name of Assafoetida. This plant is a significant
native plant that grows in the rangelands of Iran. To conduct the present research, two areas were
selected, including the exclosure area interseted by Assafoetida and the control area. Three 100-
meter transects were laid out in each of the grazed and exclosure areas, according to the features
of the area. Each transect consisted of ten plots that measured 1 square meter each. Each of the
grazed and exclosure areas had thirty plots established. The canopy cover and density of plant
species were recorded in every plot. Functional traits (growth form, life form, palatability, life
span, leaf life span, root depth, woodiness, flowering start, length of flowering period, height, and
stem density) were measured according to literature (1, 2, 3, 4, 6, 10, 11). The analysis of diversity
indices in the grazed and exclosure sites was conducted using a T-test. To summarize the
relationship between plant functional traits and ecosystem management, principal component
analysis (PCA) was employed. Structural equation modeling (SEM) was used to evaluate the
relationship between plant functional traits and diversity. SEM was employed to examine how
Assafoetida mediates the connection between plant functional traits and diversity indices using
variance-accounted for (VAF). The VAF parameter is calculated by dividing the indirect effect
by the total effect of the variables.

Discussion and Conclusion

The t-test results showed that the two grazed and exclosure sites had significant differences in
terms of Simpson, Shannon and Margalef indices (P<0.05). PCA findings showed that the most
significant functional traits associated with ecosystem management are growth form, life form,
life span, leaf life span, and palatability. The most significant impact on species diversity was due
to palatability (p< 0.001). Life form had a positive effect on species diversity, while life span and
leaf life span had negative effects on species diversity (p< 0.01). However, growth form had no
significant impact on species diversity (p>0.05). A VAF of 0.3 was obtained for the mediating
role of Assafoetida in the relationship between growth forms and diversity indices, suggesting a
partial mediating role. According to the findings, the development of Assafoetida has had an
impact on mutual relationships between species. The success of ecosystem restoration cannot be
attributed solely to the improvement in species diversity with the plantation of Assafoetida. The
technique used to recognize the success of the restoration operations in this study was to increase
the number of valuable species in relation to the diversity of species. Structured equation
modeling allowed for the study of important individual species in vegetation composition with
Assafoetida's mediating role. Our findings showed that Assafoetida played a partial mediating
role in the relationship between plant functional traits and diversity. Exclosure along with the
Assafoetida plantation has caused the development of valuable species in the vegetation
composition. The success of Assafoetida plantation in restoring semi-steppe rangelands can be
determined by both species’ diversity and plant functional traits.

Keywords: Structural equation model; Ecosystem restoration; Mediation role; Principal
component analysis
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