I 04 &&.")J@Jﬁ)lf@b u.«@gy

Journal Of Applied Researches In NUTS

Identification of Native Trichoderma Species with High Abundance in the
Rhizosphere of Pistachio Trees

Mohammad Moradi Ghahderijani " Fatemeh Hassanzadeh Davarani **

1. Pistachio Research Center, Horticultural Sciences Research Institute, Agricultural Research, Education and
Extension Organization (AREEO), Rafsanjan, Iran

2. * Department of Plant Pathology, Raf.C., Islamic Azad University, Rafsanjan, Iran.

*Corresponding author: Fatemeh Hassanzadeh Davarani, E-mail address: fa.hassanzadeh3535@iau.ac.ir
Recieved:2025/9/5 Accepted:2025/9/17

Abstract

Trichoderma fungi are among the most active microorganisms in the rhizosphere of plants, playing a
crucial role in the biological control of plant pathogens. In this study, native Trichoderma species were
isolated, purified, and identified from soil and rhizosphere samples collected from 50 pistachio orchards
across various regions. Initial isolation was performed using selective media (ELAD and SPDA) and
serial dilution techniques, followed by single-spore purification on PDA and WA media. Morpholog-
ical identification of isolates was based on vegetative reproductive structures, including colony shape
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and growth, pigmentation, sporulation, conidiophore architecture, phialide and conidium morphology,
chlamydospore formation, and growth rate at different temperatures, using validated taxonomic keys.
The results revealed that Trichoderma harzianum was the most frequently isolated species, likely due to
its high ecological and biological adaptability to pistachio orchard soils. Other species such as 7. virens,
T brevicompactum, and T. longibrachiatum were identified with lower frequencies. Comparative anal-
ysis of soil, rhizosphere, and fertilizer pit samples showed significantly higher Trichoderma abundance
in the rhizosphere. Native isolates were screened through antifungal assays based on their antagonistic Y
properties, and the most effective strains with high biocontrol potential were selected for the develop-

ment of biological products against pistachio pathogens.
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Extended Abstract
Introduction

Trichoderma species are among the most active and ecologically significant fungi in the rhizosphere
of plants. Their ability to suppress a wide range of soil-borne pathogens and promote plant growth has
made them valuable agents in biological control strategies. These fungi exert their biocontrol effects
through multiple mechanisms, including rapid root colonization, mycoparasitism, production of hydro-
lytic enzymes, secretion of antifungal metabolites, and induction of systemic resistance in host plants.
In pistachio orchards, where soil-borne diseases pose a major threat to productivity, the identification
and utilization of native Trichoderma strains adapted to local soil conditions can offer sustainable solu-
tions. This study aimed to isolate, purify, and identify native Trichoderma species from the rhizosphere
of pistachio trees in various regions of Iran, and to evaluate their potential for biological control.

Materials and Methods

Soil samples were collected from the rhizosphere of pistachio trees across more than 50 orchards locat-
ed in Rafsanjan, Nough, Dehferaj Razavi, Sirjan, Zarand, Koshkuiyeh, and Chatrood during spring and
summer seasons. Each orchard was divided into five zones (north, south, east, west, and center), and
ten subsamples were randomly collected from the shaded area between tree rows at a depth of 5-30 cm.
The subsamples were mixed to form a composite sample for each zone. Soil samples were sieved (2—5
mm), and 10 g of sieved soil was suspended in 100 ml of sterile distilled water containing tween 20
(1:1000). The suspension was shaken for 30 minutes at 100-200 rpm, and serial dilutions (107! to 27V +)
were prepared. Aliquots (Y&« ul) of each dilution were plated on selective media (SPDA and ELAD) in
four replicates and incubated at 25°C in darkness for one week. Colonies resembling Trichoderma were
counted daily. Purification was performed using single-spore isolation on PDA and WA media. Mor-
phological identification was based on colony characteristics, pigmentation, sporulation, conidiophore
structure, phialide and conidium morphology, chlamydospore formation, and growth rate at different
temperatures, using validated taxonomic keys and online databases.

Results and Discussion

Microscopic and morphological analysis revealed the presence of several Trichoderma species. Among
the isolates, T. harzianum was the most abundant, consistent with previous studies. This species exhib-
ited rapid colony growth and dense sporulation, covering the entire Petri dish surface. Colonies initially
appeared yellowish-green and gradually turned dark green, with reverse coloration ranging from color-
less to dark yellow. Phialides were ampulliform or lageniform, typically arranged in whorls of 3—4. Oth-
er identified species included 7. longibrachiatum, T. virens, and T. brevicompactum, each with distinct
morphological traits and lower frequencies. 7. longibrachiatum showed jade-green conidia and solitary
cylindrical phialides. T virens displayed turf-like sporulation and bluish-green colony coloration, with
abundant chlamydospore production. 7 brevicompactum formed olive-green to bluish-green colonies
with pyramidal conidiophores and ampulliform phialides. Quantitative analysis indicated that Tricho-
derma isolates were significantly more abundant in the rhizosphere compared to other soil zones, sug-
gesting strong ecological adaptation and symbiotic interactions with pistachio roots. The rhizosphere,
enriched by root exudates, provides a favorable microenvironment for microbial colonization and activ-
ity. The dominance of 7. harzianum highlights its potential as a biocontrol agent in pistachio orchards.



Antifungal screening assays demonstrated that several native isolates exhibited strong antagonistic ac-
tivity against key pistachio pathogens such as Fusarium spp., Phytophthora capsici, and Rhizoctonia
solani. These findings align with global research on the biocontrol efficacy of Trichoderma species and
underscore the importance of selecting region-specific strains for field application.

Conclusion

This study successfully identified native 7richoderma species from pistachio rhizosphere soils, with 7.
harzianum being the most prevalent. The high abundance and antagonistic potential of these isolates
suggest their suitability for developing biological products aimed at managing soil-borne diseases in
pistachio orchards. Future research should focus on greenhouse and field trials to evaluate the perfor-
mance of selected strains under natural conditions. Additionally, exploring their effects on pistachio
seedling growth, stress tolerance, and long-term soil health will contribute to sustainable horticultural
practices and the development of eco-friendly biocontrol strategies.
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