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Abstract

Potato Solanum tuberosum is an economically significant crop with high nutritional value, which annually is adversely
affected by fungal diseases, resulting in economic yield losses. In the present study, 25 fungal isolates with similar
colony morphology and growth pattern were isolated from 30 potato tuber samples with symptoms of potato black scab
(causal agent: Rhizoctonia solani) collected from the Sarab region, East Azarbaijan province. ldentification of the
fungal strains was carried out using a combination of morphological and molecular data from the ITS-rDNA region and
the beta-tubulin gene (tub2). The inferred phylogenies based on the combined dataset of these two gene regions placed
the examined strains together with sequence data of the type specimen of Trichocladium solani in the family
Chaetomiaceae. The fungal strains cultured on oatmeal agar (OA) media produced simple, aseptate, acromonilioid
conidiophores formed laterally on unbranched, transparent hyphae. The morphological characteristics of the examined
strains were fully consistent with the description provided for the species T. solani. Pathogenicity assay on potato tubers
under laboratory conditions confirmed T. solani isolates being pathogenic on potato. Trichocladium solani was recently
described and reported as a new species causing yellow rot disease on potato tuber rot in Russia. In this study, T. solani
is reported for the first time from Iran, and the morphological, pathological, and molecular characteristics of this species
are determined. Geographical distribution, host range and economic impact of the the disease remain to be studied.
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Figure 1. Morphological characteristics of Trichocladium solani. A-B: Front and back views of the fungal colony on

PDA medium. C-D: Front and back views of the fungal colony on CMA medium. E-F: Front and back views of the
fungal colony on PCA medium. G-H: Front and back views of the fungal colony on OA medium. I-J: Front and back
views of the fungal colony on SNA medium. K: Acromonilioid conidia, resembling acromoniim-like phialides along with

a chain of egg-shaped acromonium-like conidia. L: Egg-shaped acromonium-like conidia. Scale: 10 micrometers.
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Table 2. The list of fungal species used for phylogenetic tree inference.

el e e blazul s ead solizul )8 slaais e ¥ Jgax

Species

Accession number

GenBank numbersl. ITS GenBank numbers2. tub2

Humicola ampulliella
Humicola cuyabenoensis
Staphylotrichum acaciicola
Staphylotrichum boninense
Staphylotrichum brevistipitatum

Staphylotrichum microascosporum

Staphylotrichum tortipilum
Staphylotrichum coccosporum
Humicola degenerans
Humicola seminuda
Humicola quadrangulate
Humicola malaysiensis
Mycothermus thermophiloides
Mycothermus thermophilus
Remersonia tenuis
Remersonia thermophila
Humicola atrobrunnea
Humicola subspiralis
Humicola subspiralis
Humicola semispiralis
Humicola fuscogrisea
Humicola distorta

Humicola floriformis
Humicola olivacea

Humicola mutabilis
Humicola christensenii
Humicola fuscoatra
Humicola homopilata
Humicola pinnata

Humicola sphaeralis
Humicola wallefii

Humicola leptodermospora
Trichocladium solani
Trichocladium solani
Trichocladium solani
Trichocladium solani
Trichocladium crispatum
Trichocladium crispatum
Trichocladium antarcticum
Trichocladium antarcticum
Chaetomium tetrasporum
Trichocladium asperum
Trichocladium asperum
Trichocladium gilmaniellae
Trichocladium griseum
Trichocladium griseum
Trichocladium jilongense
Trichocladium jilongense
Trichocladium nigrospermum
Trichocladium amorphum
Trichocladium beniowskiae
Trichocladium seminist citrulli
Trichocladium seminist citrulli
Trichocladium acropullum
Trichocladium arxii
Botryotrichum verrucosum

CBS 116753 T
CBS 39897 T
CBS 281.65T
CBS 112543 T
CBS 408.67 T
CBS 184.79 T
CBS103.79 T
CBS 364.58 T
CBS 232.65T
CBS 368.84 T
CBS 111771 T
CBS 399.97

CBS 18381 T
CBS 62591 T
CBS 784.85T
CBS 64591 T

HSAUPII05-1004 T

CBS 985.87T
CBS 985.87T
CBS 72397T

CGMCC3.13790 T

CBS 417.66 T
CBS 81597T
CBS 142031 T
CBS 779.71 T
CBS 127760 T
CBS 118.14 T
CBS 157.55T
CBS 467.66 T
CBS 985.87T
CBS 147.67T
CBS 120095 T
VKM F-4903
VKM F-4902 T
VKM F 4914
CCTU Ab230
CBS 149.58
CBS 693.71
CBS 135876
CBS 123565
CBS 351.77

CBS 903.85 NeoT

CBS 157.22
CBS 388.75T

CBS 119.14 NeoT

CBS 217.34

HSAUPIIO7 1485 T

CBS 195.85
CBS 103.36
CBS 127763 T
CBS 757.74 T
CBS 637.83
CBS 143.58 T
CBS 114580 T
CBS 104.79 T
CBS 116.64 T

LT993568.1
LT993573.1
LT993613.1
LT993617.1
LT993619.1
LT993624.1
LT993625.1
LT993620.1
LT993574.1
LT993594.1
LT993593.1
LT993586.1
LT993603.1
LT993604.1
LT993609.1
LT993611.1
LT993570.1
LT993599.1
LT993591.1
LT993597.1
LT993581.1
LT993577.1
LT993578.1
LT993589.1
LT993588.1
LT993571.1
LT993579.1
LT993582.1
LT993590.1
LT993598.1
LT993602.1
LT993584.1
OL691126.1
OL691125.1
OL691121.1
PP837825

LT993636.1
LT993637.1
LT993630.1
LT993629.1
LT993647.1
LT993632.1
LT993633.1
LT993638.1
LT993639.1
LT993641.1
LT993642.1
LT993643.1
LT993644.1
LT993628.1
LT993635.1
LT993645.1
LT993646.1
LT993626.1
LT993631.1
LT993567.1

LT993649
LT993654
LT993694
LT993698
LT993700
LT993705
LT993706
LT993701
LT993655
LT993675
LT993674
LT993667
LT993684
LT993685
LT993690
LT993692
LT993651
LT993680
LT993681
LT993678
LT993662
LT993658
LT993659
LT993670
LT993669
LT993652
LT993660
LT993663
LT993671
LT993679
LT993683
LT993665
OL314243
OL314244
OL314248
PP839927
LT993717
LT993718
LT993711
LT993710
LT993728
LT993713
LT993714
LT993719
LT993720
LT993721
LT993723
LT993724
LT993725
LT993709
LT993716
LT993726
LT993727
LT993707
LT993712
LT993648
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Humicola ampulliellaCBS 116753 T
081 Humicola cuyabenoensis CBS 398.97 T
o0.84|| 1 Humicola degenerans CBS 232.65 T

o é)é Humicola seminuda CBS 368.84 T
' Humicola malaysiensis CBS 399.97
0.94 Humicola quadrangulate CBS 111771 T

Humicola leptodermospora CBS 120095 T
0.76| —Humicola mutabilis CBS 779.71 T
0.97 Humicola distorta CBS417.66 T
o.89|1 Humicola floriformis CBS 815.97 T
Humicola olivacea CBS 142031 T
1f Humicola atrobrunneaHSAUPII05-1004 T
06 Humicola subspiralis CBS 985.87 T
o0.75| " Humicola pulvericola CBS 985.87 T
Humicola semispiralis CBS 723.97 T
0.57| [ Humicola christensenii CBS 127760 T
0.85] Humicola fuscoatraCBS 118.14 T
Y Humicola homopilata CBS 157.55 T
0.72|| |[ Humicola pinnata CBS 467.66 T
! Humicola sphaeralis CBS 985.87 T
Humicola wallefii CBS 147.67 T
ogel|| Humicolafuscogrisea CGMCC 3.13790 T
| _1|'_Mvcothermus thermophiloides CBS 183.81 T
1 Mycothermus thermophilus CBS 625.91 T
Remersonia tenuis CBS 784.85 T
096 — Remersonia thermophila CBS 64591 T
0.69I" Staphylotrichum acaciicola CBS 281.65 T
Staphylotrichum coccosporum CBS 364.58 T
1[ Staphylotrichum boninense CBS 112543 T
1 " Staphylotrichum brevistipitatum CBS 408.67 T
Staphylotrichum microascosporum CBS 184.79 T
Staphylotrichum tortipilum CBS 103.79 T
Trichocladium solani CCTU
1| Trichocladium solani VKM
Trichocladium solani VKM
Trichocladium solani VKM
U Trichocladium crispatum CBS 149.58
Trichocladium crispatum CBS 693.71
1| Trichocladium antarcticum CBS 135876
Trichocladium antarcticum CBS 123565
~ Chaetomium tetrasporum CBS 351.77
Trichocladium asperum CBS 903.85 NeoT
Trichocladium asperum CBS 157.22
Trichocladium griseum CBS 119.14 NeoT
554 || Trichocladium griseum CBS 217.34
b 85 Trichocladium nigrospermum CBS 103.36
1T Trichocladium gilmaniellae CBS 388.75 T
Trichocladium jilongense HSAUPIIO7 1485 T
Trichocladium jilongense CBS 195.85
228 Trichocladium acropullum CBS 114580 T
Y- Trichocladium arxii CBS 104.79 T
o0.9|[ Trichocladium amorphum CBS 127763 T
1| Trichocladium seminis citrulli CBS 637.83
0.94| Trichocladium seminis citrulli CBS 143.58 T
— Trichocladium beniowskiae CBS 757.74 T
— Botryotrichum verrucosum CBS 116.64 T

5 eslaxwl b Trichocladium  slaasss fS-Tubulin o5 5 ITS-IDNA 4>l g0 nje gl 51 Jolb> glals ¥ Ji
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| -
=

-

—

=

pury

=

-

4 yole adlas 45 b o dlas aies oo Goled 1) s Jleiz! Gl 05 2 (g5, Slasl ams oo plas |y GG o o JUaml 8 50 203K

Sl 0als asie K, O g0
Figure 2. The phylogenetic tree resulting from Bayesian inference of the ITS-rDNA region and B-tubuline gene of
Trichocladium species using MrBayes ver. 3.2.1. The tree is rooted with the outgroup species Botryotrichum
verrucosum CBS 116.64 T. The linear scale represents 2.0 expected substitutions per site. The numbers on each node
indicate posterior probabilities. The strain related to the present study is highlighted in bold.
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Figure 3. Results of the pathogenicity test of Trichocladium solani on potato tubers in vitro conditions. A-B: Potato

tubers inoculated with T. solani strain, C: Control.
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