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Abstract

Background and objectives: Shrub plants, acting as living shelters, significantly influence
species diversity and the stability of grazed ecosystems. Removing shrubs from rangeland plant
communities without protective measures can destabilize rangeland habitats. This study aimed
to investigate the protective and sheltering roles of Astragalus heratensis Bunge. and
Acanthophyllum glandulosum Bunge ex Boiss. on the stability of Astragalus habitats in the
eastern highlands of Iran.

Methodology: The study was conducted in the Astragalus habitats of Torbat-e-Heydarieh,
representing the eastern highlands. Species type and density were measured in 50 plots (2 m?2)
placed 10 meters apart along five 100-meter transects. Along each transect, 10 plant bases of
each species (A. heratensis and A. glandulosum) with crowns intersecting the transect were
selected. Height, major and minor diameters, and canopy cover were measured. Within
microplots (0.25 m?) placed under the canopy of each shrub, crown cover percentage and
species density were recorded. Simultaneously, at a distance of less than 2 meters from each
plant base on the opposite side of the transect, a similar microplot (0.25 m2) was established in
open areas to measure crown cover and species density. Species diversity indices were
calculated for both under-canopy and open areas. Independent samples t-tests were used to
compare species diversity between these areas.

Results: Based on the results, Astragalus heratensis Bunge. has a greater protective role for
sub-shrub species than Acantholimon glandulosum Bunge ex Boiss., primarily due to its
superior height and canopy cover. The percentage of canopy cover, density, and species
diversity indices under its crown are higher than those under A. glandulosum. Additionally, the
vegetation characteristics and species diversity under the canopy of shrub plants are greater than
in the open spaces between them. Most species that exhibit high density under the canopy of A.
heratensis and A. glandulosum are rarely observed in open areas. This phenomenon is attributed
to the favorable microhabitat conditions that shrub plants create for annual species. No
significant difference was observed in the protective and sheltering roles of A. heratensis and A.
glandulosum in terms of outdoor biomass production. However, the biomass production of sub-
shrubs under A. heratensis was 35% higher than under A. glandulosum.

Conclusion: Shrub plants, functioning as living shelters, protect species under their canopy
from direct livestock grazing and create a refuge for palatable species that are sensitive to
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grazing pressure. Additionally, they provide favorable conditions for the germination, growth,
survival, and production of edible species. In general, due to their role in sheltering and
supporting annual species, shrub plants play a crucial role in the diversity, conservation, and
management of grazed ecosystems. Their protective function can be utilized to enhance and
restore rangeland vegetation.

Keywords: Astragalus habitats, conservation approach, shrub plants, species diversity, stability
of grassland ecosystems.
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Figure 1. Acanthophyllum glandulosum Bunge ex Boiss. species in Zerf rangeland
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Figure 2. Astragalus heratensis Bunge. species in Zerf rangeland
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Figure 3. A view of the location of the region and nurse species in Torbat Heydarieh city
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Table 1. The density of the target species in the open space and under the canopy of nurse species

Density

. Ac. glandulosum Bunge
As. heratensis Bunge.

Scientific name ex Boiss.

Palatability class
Understory Open space Understory Open space

Agropyrun trichophorum 0.2 0 0.48 0 I
Stipa arabica 0.467 0.3 0.28 0 I
Scorzonera hispanica 0.233 0.067 0 0 |
Scropholaria spp. 0.033 0.1 0 0 1"l

Poa bulbosa 1.27 0 0 0 1
Stachys lavandulifolia 0.167 0.233 0.08 0.08 1
Gondelia terniforty 0.167 0.4 0 0 11|
Astragalusheratensis Bunge. 0.367 0.033 0 0.08 11|
Eryngium bungei 2.2 1.47 3 1.12 1|
Eremurus spectabilis 0.067 0.033 0.28 0 |
Festuca ovina 1.2 0.1 1.68 0.24 1
Euphorbia sp. 0.033 0 0 0.04 1"l
Alyssum sp. 0.4 0.033 0 0 |

Carex fisodes 1 2.03 0 0.24 I
Scariola orientalis 0.1 0.067 0.48 0 I
Acanthophyllum glandilosum 0.267 0.067 0.2 0 1|
Cousinia sp. 0.033 0.067 0.64 0.52 i
Astragalus persica 0.333 0.133 0.76 0.24 1|
Polygonum afghanicum 0.233 0.233 0.04 0.04 I
Iris kopetdagensis 0 0 0.08 0 11|
Scrophularia sp. 0 0 0.04 0 11|
Tragopogan dubius 0.033 0 0 0 |
Acanthophyllum glandulosum Bunge ex Boiss 0.033 0 0.12 0.04 11l

(Ac. glandulosum Bunge ex Boiss.) X, 5> 5 (As. heratensis Bunge.) 05 &8 5 S5 58 e oS Olo sas —Y S

Table 2. Quantitative morphological characteristics of two species of As. heratensis Bunge. and Ac. glandulosum
Bunge ex Boiss.

(Ac. glandulosum Bunge ex Boiss.) (As. heratensis Bunge.)
Key area - Small diameter Large - Small diameter Large
Height (cm) (cm) diameter (cm) Height (cm) (cm) diameter (cm)

30.2 56.9 65.9 36.16 59.6 70.2
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Table 3. Canopy level and production in the undercanopy and open space of two species of As. heratensis Bunge.
and Ac. glandulosum Bunge ex Boiss.

Ac. glandulosum Bunge

Factors As. heratensis Bunge.

ex Boiss.
Canopy cover (cm?) 3750 4174
Production of other species in the understory (kg/m?) 11 1.7
Production of other species in the open space (kg/m?) 0.78 0.8
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Table 4. Richness and density of plant species in open space and understory of nurse species

Species Understory Open space
P Density Species richness Density Species richness
As. heratensis Bunge. 8.3 3.13 2.6 1.9
Ac. glandulosum Bunge ex Boiss. 7.56 3.96 2.8 1.8
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Figure 4. Shannon-Wiener species diversity in the understory and open space of Astragalus heratensis Bunge.
and Acanthophyllum glandulosum Bunge ex Boiss.
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