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Abstact

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 tofl-a ITS Trichoderma species

LT7 0Q702628 OR103279 Trichoderma atroviride

LT9 00Q525911 0Q469480 Trichoderma virens

LT11 PQ072332 0Q421448 Trichoderma viridescens
LT20 00Q525910 OR121528 Trichoderma sp.

LT35 00Q504829 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 PQ057013 Trichoderma virens

LT200 OR554886 0Q469772 Trichoderma citrinoviride
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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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Figure 2. Trichoderma longibrachiatum. Asexual morph and culture at 25 °C. d. Colony surface, g. Colony reverse on
PDA media, a-b. Conidiophores and phialides, c-e. Chlamydospores, f. Conidia. Scale bars: 10 um.
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Figure 3. A, Trichoderma citrinoviride. A, Asexual morph and culture at 25 °C. (d) Colony surface, (h) Colony reverse
on PDA media, (a-c) Conidiophores, (e and f) Chlamydospores, (g) Conidia. Scale bars: 10um B, Drawings of T.
citrinoviride.
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Figure 4. Trichoderma sp. 2. A. Asexual morph and culture at 25 °C. d. Colony surface, h. colony reverse on PDA media,
Cultures after 7 d on PDA, a-c. Conidiophores, e-f. Chlamydospores, g. Conidia. Scale bars: 10um B. Drawings of

Trichoderma sp. 2.

a8 gl 5 slulas Trichoderma sp.1 g viridescens

Trichoderma atroviride P.Karsten, Finl. Mégelsvamper
p. 21 = Bidr. K&nned. Finl. Natur Folk 51:363. 1892.

vV Jso)
&y eiogy w5l s pes B 355 0l &y Loy e (slaclo
CMD PDA £iS Lagma (55l 555y S g, a5, y5bs
Lo (gl (6,0 Sl gk g el VY jlam |, MEA
yob 4 ol,8 il 4z 0 YO sles jo cel A7 5l asy 1) SNA
G, ol 5 il ax 0 YO sles o aisly ubgy WS
@lippaaSy S pellacte plgs JS5 4 45 .l ovalis
sonlie Lasms prhaws )3 dwge 5 S lgiSs &g 4 Ygons
0dgazme (pl 4 dubw (5l b e 5l Jols Dlress ol
9 03 o S5y 4 S G Gl ye 4 a5 aims e
SIS eyl A8 S5, 58 Ty i 05 4 bl e
SleosS T jdd ) 05 055 & @ 4 S s
dd (23 Db 4 &S pl laalas 4 by gladS
JB 5 laziz s bbysdnans wdee welate JS,L o
Sgd Lol jemme 4y Cons o8 a3 Ll Cleiisl aygly (Bllasil

J Appl Res Plant Prot

5o o,ls To arundinaceum a (gob; alas aigs
S5 e el (S sk S 655 ol sl sdgransS
Bissett ) o4 coi JoSis T. brevicompactum s a5 59d oo
3 alex 5l Gl bl 5l W3 4565 onl o)l e (1991b
Karimi ) ol oals (5,155 40,8 bz, ais, 18 5l lass
3l 3 oyt 53 655 cnl 3925 51 G155 dsl 0! (2005
g8 ol aS s oo lis sele Sla IS 5 Dladllae il o
P Sl S len Sslan J5S 0 B85 oS 5l (S
S deyoo Sl a4 LS Sldlae elol il e cilie
alllas 5 Cwnl i Glnl )8 @bl )5 48 cnl Slgl2
B 5050 olnl lsr 5 T lulyd o 4 Gl (Si5elsST
.(Zafari 2003; Karimi 2005) ool wlgs oo 429
Sllle wloly Gudss ol o Trichoderma i
g b olulid 4g8 Cuta slaad (JeSge 5 (Suielsd el
4 by e 0o (gilulos sloaiss oS Harzianum oMS™ 5l aiss
oas ools 7,5 Mirzaeipour et al. (2023a) allas ,o S ¢yl
T. . atroviride Jols Viride oM 4y 3leo 4555 dw  Col

$




331

Trichoderma  slodiss” loles/ 5/, Ka0 5 451, 2/ oo

aS b aslas a00gs yieg S YIV-F/F x YIV-Y/A ojlasl as 0 5

bly shwgsn; 5 4355 ol ablo 4355 ol 4y bgaye LT

az,0 1 5l 268 jedgauS @Lér*-" Ceomd ;0 g 4z, A
LK 5 oues by puitns S5 (K5 i 5 o5 Lol o
FIN-AIO x YIE-Y5 LT sl .disgs aiile oM S'gi Coond o

)"?""" 9 g_BL.o o)‘%o 6‘)‘0 ‘Jiw ‘55; LQ‘QDJQ—\.A—AS .bj..) ).‘.05)5...9

a-0 PDA Lo g9, a5 5 oty S o 8 01,5 0l 42 )0 YO sloo o ciaS g cwi> 8 0,8 Trichoderma virens .o JsCi

Figure 5. A, Trichoderma virens. Asexual morph and culture at 25 °C. e. Colony surface, i. Colony reverse on PDA
media, a-d. Conidiophores and phialides, f-h. Conidia. Scale bars: 10um
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Figure 6. Trichoderma brevicompactum. Asexual morph and culture at 25 °C. d. Colony surface, h. Colony reverse on
PDA media, a-c. Conidiophores, e-f. Phialides, g. Conidia. Scale bars: 10um.
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Figure 7. Trichoderma atroviride. Asexual morph and culture at 25 °C. c. Colony surface, g. Colony reverse on PDA
media, a-b and c. Conidiophores, e-f. Conidia. Scale bars: 10um.
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Trichoderma viridescens (A.S. Horne & H.S. Will)
Jaklitsch & Samuels, Stud. Mycol. 56: 156, emend.
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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-1. 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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