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Abstract

Background and Objective: The Astragalus genus is one of the largest plant genera and has a
wide distribution worldwide. These plants cover approximately 25% of the pastures in Iran. In
recent years, a number of these species have begun to decline, leading to gradual drying and death.
Deterioration typically starts due to a combination of various factors that alter the conditions and
environment of the plants ultimately resulting in infection by pathogenic agents, the most
important of which are fungi. The purpose of this research was to identify the fungal factors
responsible for drying and deterioration in the Astragalus grasslands in the Tang Sayad area of
Chaharmahal and Bakhtiari province as well as to investigate the extent of drying and dieback at
different altitudes and slopes.

Methodology: Samples were collected from the roots, stems, and crowns of infected or decaying
plants at various stations and subsequently transferred to the laboratory. Parts of the crown, stem
and roots of the infected plants were separated and cultivated. After isolating and purifying the
pathogenic agents, the isolates were identified based on their morphological and microscopic
characteristics using identification keys. Moreover, the virulence of the isolated fungi on detached
host branches was evaluated based on recommended methods by inoculating the pathogenic fungi
onto healthy branches of uniform diameter from the same species and assessing the resulting
lesion size. Additionally, to assess the percentage of damage at three different heights and in two
directions (north and south slopes), a factorial design based on a completely randomized block
design was employed. The percentage of dieback damage on these plants was recorded, and the
data were analyzed using Excel and SPSS statistical software.

Results: In total, six fungal species and genera were isolated and identified from the tissues of
Astragalus plants: Fusarium sp., Trichothecium roseum, Nattrassia mangiferae, Verticillium
dahliae, Phoma sp., and Penicillium sp.. These fungi were classified into three groups based on
the severity of their pathogenicity. The results also indicated that the differences observed in the

Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

Copyright: © 2024 by the authors. This is an open access, peer-reviewed article published by Research Institute of
Forests and Rangelands (https://ijfrpr.areeo.ac.ir/) and distributed under the terms of the Creative Commons
BY


https://ijfrpr.areeo.ac.ir/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0006-8272-4214
https://orcid.org/0000-0002-4654-7023
https://orcid.org/0000-0001-5566-8532
https://orcid.org/0000-0001-5486-7820
https://orcid.org/0009-0000-2977-8113

Iranian Journal of Forest and Range Protection Research Vol. 23 No. (2), 2026 300

damage suffered by the plants due to wilt on the northern and southern slopes at each elevation
level were highly significant (P < 0.01). Additionally, the effect of elevation on the percentage of
dieback damage noted on the northern slope was statistically significant across three elevation
ranges (P <0.01). However, the effect of elevation on the percentage of wilt damage observed on
the southern slope across the three elevation ranges was not statistically significant (P > 0.05).
The lowest percentage of damage was recorded on the northern slope at elevations above 2500
meters (19.83 £ 2.60), while the highest percentage of damage occurred on the southern slope at
elevations between 2300 and 2400 meters (61.00 + 4.39).

Conclusion: Among the identified fungi, some serve as significant pathogenic agents that affect
a wide range of plants, while others act as secondary pathogens, becoming harmful only when
plants are under stress. This latter group has gained importance in recent years, as it impacts many
plants experiencing decline. Additionally, some fungi are very weak pathogens that primarily
function as saprophytes, targeting dead and decaying tissues and contributing to the
decomposition of deteriorating plant tissues. Furthermore, the percentage of wilt damage at
different elevations was statistically significant among the declining plants on the northern slope,
whereas it was not statistically significant on the southern slope.

Keywords: Decline, dieback, plant disease fungi, Astragalus, Tange Sayyad, Chaharmahal and
Bakhtiari.
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Figure 1. Location of the studied area
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Figure 2. Die backed species with different percentages along with non-deteriorated samples of Tang Sayad from
Chaharmahal and Bakhtiari province
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Figure 3. Isolated colony of the . mangiferaefungus, its conidia and mycelia (A, k, B) - Macroconidia
of Fusarium sp., the isolated colony, subcultured sample, and initial culture pieces of plant tissue (F, L, G,
Q) (scale bar 10 micrometers) - Growth of the isolated colony of Penicillium sp. and its microscopic images
(F, G) (scale bar 20 micrometers) - Saprophytic fungal colony with microscopic images of sporangiospores,
sporangiophores, and associated mycelia (E, P) (scale bar: 60 pm)- Single-spore isolation of fungi (R) -
Microscopic image of V. dahliae (S) (scale bar 30 micrometers) - Isolated colony of 7. roseum, its conidia
and mycelia (T, U) (scale bar 20 micrometers) - Conidia of Phoma sp. (scale bar 20 micrometers), signs of
necrosis in part of the tissue (H), ring necrosis in the vessels (J), signs resembling scab on branches (N), and
rotting of plant organs (O).
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Figure 4. Comparison of the overall mean percentages of dieback and drying damage in plots on the northern and
southern slopes in the Tang-e Sayad protected area
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Figure S. Comparison of the percentage of die back and drying damage in the north and south slope plots at three
altitude ranges in the Tang Sayad protected area.
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Figure 6. The severity of symptoms caused by fungal isolates in the pathogenicity test over a two-week period
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Table 1. Statistical analysis of the percentage of dieback damage observed on Astragalus species at an altitude
range of 2300—2400 m above sea level in the Tang-e Sayad area, Chaharmahal and Bakhtiari province

Sig. df t Slope type
.001 29 5.653 north slope
.001 29 7.598 south slope
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Table 2- Statistical analysis of the percentage of dieback damage observed on Astragalus species at middle
altitudes in the Tang-e Sayad area, Chaharmahal and Bakhtiari province

Sig df t Treatment
.001 29 3.74 north slope (%)
.001 29 8.30

south slope (%)
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Table 3- Statistical analysis of the percentage of dieback damage observed on Asfragalus species at high altitudes
in the Tang-e Sayad area, Chaharmahal and Bakhtiari province

Sig df t Treatment
.001 29 4.17 north slope
.001 29 6.34 south slope
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Table 4- Statistics of the percentage of dieback damage at different altitudes and slopes in the Tang-e Sayad
protected area

MeanzStd. Error Slope typ (%) Altitude range (m) Number
46.16+4.47 north 2300-2400 1
61.00%+4.39 south 2300-2400 2
23.83+3.49 north 2400-2500 3
60.33+£3.98 south 2400-2500 4
19.83+2.60 north <2500 5
47.00+4.06 south <2500 6
29.94+3.74 north Total mean 7
56.11+4.15 south Total mean 8
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Table 3 - Statistical analysis of the percentage of dieback damage observed on Astragalus species on the northern
and southern slopes at different altitudes in the Tang-e Sayad area, Chaharmahal and Bakhtiari province

Sig f mean square df sum of squares dependent variable sources
0.01 4.649 6041.11 2 12082.22 north slope altitude
0.34 1.086 1871.11 2 3742.22 south slope
1299.33 87 113042.50 north slope error
1722.37 87 149846.66 south slope
90 205825.00 north slope total
90 436950.00 south slope
89 125124.72 north slope Corrected
' total
89 153588.88 south slope
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