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Abstract

Trichoderma species are among the most abundant soil-inhabiting fungi with global distribution, occuring in wide range
of climates. While most species are cosmopolitan, some species are restricted to certain geographical regions. Members
of this genus have been evaluated as a potential plant disease biocontrol agents (BCA) and plant growth promoters. This
study was conducted for the identification of Trichoderma species from the forest areas of the Khorramabad County, Iran.
Soil samples were collected from different geographical areas in the Khorramabad County during different seasons of
2019-2020. After isolation and purification as well as screening of isolates based on morphological characteristics, isolates
with different morphological characteristics were selected for molecular studies. A total of 200 isolates belonging to three
sections namely Trichoderma, Pachybasium and Longibrachiatum including eight species namely, T. atroviride, T.
brevicompactum, T. citrinoviride, T. longibrachiatum, T. virens, T. viridescens, Trichoderma sp. 1 and Trichoderma sp.
2 were identified based on their morphology and phylogenetic analysis of ITS region and tefl-a gene. The results showed
the that two isolates namely Trichoderma sp. 1 of Trichoderma section and Trichoderma sp. 2 of Longibrachiatum section
were not similar to any of the described Trichoderma species in terms of micromorphological characteristics, thus
representing candidates for novel Trichoderma species.
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Tablel. The list of isolates identified from the forest areas of the Khorramabad County along with the accession code of

Trichoderma isolates and the accession code of gene bank.

GenBank accession number

Isolates

Trichoderma species

tefl-a ITS
LT7 0Q702628 OR103279 Trichoderma atroviride
LT9 00525911 00Q469480 Trichoderma virens
LT11 PQ072332 0Q421448 Trichoderma viridescens
LT20 00Q525910 OR121528 Trichoderma sp.
LT35 0Q504829 0Q469493 Trichoderma longibrachiatum
LT38 0Q848749 0Q469323 Trichoderma sp.
LT103 0Q702634 OR551442 Trichoderma longibrachiatum
LT110 PQ072329 PQO057007 Trichoderma virens
LT134 0Q702637 0Q469486 Trichoderma brevicompactum
LT163 PQ072330 OR551452 Trichoderma citrinoviride
LT190 PQ072331 OR551453 Trichoderma citrinoviride
LT197 0Q702646 PQO057013 Trichoderma virens
LT200 ORb554886 0Q469772 Trichoderma citrinoviride
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0.77

0.89 [ Trichoderma atroviride LT7
1| Trichoderma atroviride P9
Trichoderma atroviride TRW
Trichoderma atroviride SB6
Trichoderma atroviride GJS 02-135
0.92 Trichoderma koningii CBS: 987.97
11 Trichoderma koningii SZM: 24273
1 Trichoderma koningii GJS 00-156
1 Trichoderma koningiopsis BBA: 65450
Trichoderma koningiopsis CBS: 119066
1 l- Trichoderma virice GJS 90-95
Trichoderma viride ATCC: 28038
Trichoderma viridarium CBS: 101928
Trichoderma viridarium Cb087
Trichoderma viridescens CBS: 433.34
Trichoderma viridescens LT11
Trichoderma olivascens T135
10T Trichoderma olivascens T131

0.84

1

0.98

0.98

Trichoderma paraviridescens ATCC:20898
Trichoderma composticola CBS: 333.72
Trichoderma samuelsii S5
0.98%  Trichoderma sp. 2 LT38
11— Trichoderma brevicompactum LT134
' Trichoderma bre vicompactum CBS 112447
Trichoderma virens LT197
Trichoderma virens LT9
Trichoderma virens LT110
Trichoderma virens SZMC: 24296
I Trichoderma virens SZMC: 24293
Trichoderma virens HZA14
Trichoderma citrinoviride CBS: 258.85
Trichoderma citrinoviride DAOM 139758
Trichoderma citrinoviride LT200
Trichoderma citrinoviride LT163
Trichoderma citrinoviride TRS750
Trichoderma citrinoviride GJS 92-8
Trichoderma citrinoviride 18CPHA003
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Figure 1. Phylogenetic tree constructed for Trichoderma isolates based on combination of ITS and tefl-a sequences by
Bayesian method. The isolates in this study are indicated with bold. The scale bar shows 0.06 expected changes per site.
The tree was rooted with Necteria eustromatica (CBS 125578).
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Trichoderma brevicompactum Kraus, Kubicek & Gams,
Mycol. Pap. 96(5):1057. 2004.
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Figure 8. Trichoderma viridescens. Asexual morph and culture at 25 °C. a-d. Cultures after 7 d on PDA, CMD, MEA
and SNA, respectively. e-i. Conidiophores and phialides, j-l. Conidia. Scale bars: 10um.
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Figure 9. Trichoderma sp. I. A, Asexual morph and culture at 25 °C. a. Colony surface, h. Colony reverse on PDA media.
a-c. Conidiophores, e. Phialides, f. Chlamydospores, g. Conidia. Scale bars: 10um B, Drawings of Trichoderma sp. 1.
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