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Abstract

Introduction: Poaceous plants such as corn, wheat, barley, sorghum, oats and millet are

an important part of agricultural ecosystems. Smuts are one of the most important
fungal diseases of these plants, which often cause economic damage and the destruction
of part or all of their yields. Materials and Methods: Poaceous smut infected plants in
farms and pastures of Markazi and Lorestan provinces were sampled. Morphological
characteristics of these fungi and their germination type of teliospores were studied with
bright field and fluorescent microscopes and identified using valid keys. The
phylogenetic relationship of these fungi with other smuts was also investigated based on
ITS-rDNA region sequencing. Results: According to the type of host, morphological
characteristics and mode of teliospores germination 12 species vs. U. maydis, U. hordeli,
U. turcomanica, U. avenae, U.nuda, U. bromivora, U. cynodontis, U. tritici, Tilletia
laevis, Tilletia controversa Sporisorium reilianum and S. cruentum were diagnosed. The
morphological characteristics and phylogenetic relationship of these fungi with other
smuts are described. Conclusion: The smuts of poaceous plants in Markazi and
Lorestan provinces include eight species of the genus Ustilago, two species of the genus
Sporisorium and two species of the genus Tilletia.
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Tablel. Characteristics of Ustilago, Sporisorium and Tilletia species isolates used in
phylogenetic analyses in this study.

Species NCBI . Species NCBI .
Accession No. Accession No.

Sporisorium cruentum MH114989" S. atharticum AY344971
S. cruentum MH114990 S. cenchri AY344972
Tilletia controversa MH114991 S. chrysopogonis AY344973
T. controversa MH114992 S. cruentum AY344974
T. laevis MH114993 S. destruens AF045871
T. laevis MH114994 S. sorghi AF038828
Ustilago bromivora MH114995 S. reilianum AF135432
U. bromivora MH114996 U. avenae AY 344997
U. cynodontis MH114997 U. avenae AY 344996
U. cynodontis MH114998 U. bullata AF135423
U. turcomanica MH114999 U. hordei AY 345003
U. maydis MH115000 U. maydis AY345004
U. maydis MH115001 U. maydis AF135431
U. tritici MH115002 U.nuda AF135430
U. tritici MH115003 U. tritici AF135424
U. nuda MH115004 U. cynodontis AF038825
U. nuda MH115005 U.turcomanica AY345010
U. hordei MH115006 U. bromivora AY740064
U. hordei MH115007 T. vankyi EU257587
U.avenae MH115008 T. vankyi EU257585
U. avenae MH115009" T. brevifaciens EU257565
T. goloskokovii EU257569 T. brevifaciens EU257566
T. goloskokovii EU257568 T. bromi EU257555
T. trabutii EU257581 T. bromi EU257557
T. trabutii EU257582 T. caries EU257559
T. laevis EU257573 T. caries EU257560
T. laevis EU257571 T. contraversa EU257561
T. lolii EU257575 T. contraversa EU257562
T. lolii EU257576

*MH114989 and MH115009 Cited from this study
S8l 5 L Bayesian inference g, ;| eolaiwl L Sasjsld oo, 4 (Kimura 1980)

ol oleebl gl (Tamura et al. 2007) o555 o, BEAUtI and BEAST v 1.6.1
Aol ool sloslatwl b )IST Voo e b oo jliel wlde Sisld &350 10 95290 slrasll
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Figure 1. Sporisorium cruentum A) Sorus on Sorghum halepense B) Teliospores and

sterile cells C) Teliosore in fluroscent microscopy D) Teliospore germination and
formation of basidium and basiospores.
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Figure 2. Sporisorium reilianum A) Sorus on Sorghum halepense B) Teliospores and

sterile cells C) Teliospore germination and formation of basidium and basiospores D)
Teliosore and sterile cell in fluroscent microscopy.
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Figure 3. Ustilago avenae A) Sorus on Avena fatua B) Teliospores C) Teliosore in

fluroscent microscopy D) Teliospore germination and formation of basidium and
basiospores.
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Figure 4. Ustilago bromovoria A) Sorus on Bromus tectorum B) Teliospores C)

Teliospore germination and formation of basidium and basiospores D) Teliosore in
fluroscent microscopy.
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Figure 5. Ustilago cynodontis. A) Sorus on Cynodon dactylon B) Teliospores C)
Teliosore in fluroscent microscopy D) Teliospore germination and formation of
basidium and basiospores.
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Figure 6. Ustilago hordei. A) Sorus on Hordeum vulgare B) Teliospores C) Teliosore in
fluroscent microscopy D) Teliospore germination and formation of basidium and
basiospores.

7- Ustilago maydis (DC.) Corda
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Figure 7. Ustilago maydis. A) Sorus on Zea mays B) Teliospores C) Teliosore in
fluroscent microscopy D) Teliospore germination and formation of basidium and
basiospores.
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Figure 8. Ustilago nuda. A) Sorus on Hordeum vulgare B) Teliospores C) Teliosore in
fluroscent microscopy D) Teliospore germination and formation of basidium.

Triticum oLS (55, ,0 (B Aegilops triuncialis oL35 55, s (A :Ustilago tritici 4 s

£l Sis 5 jemwads o) als> (D b ygemsds (C aestivum

Figure 9. Ustilago tritici. A) Sorus on Aegilops triuncialis B) Sorus on Triticum
aestivum C) Teliospores D) Teliospore germination and formation of basidium.
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Figure 10. Ustilago turcomanica A) Sorus on Eremopyrum bonaepartis B) Teliospore
germination and formation of basidium C) Teliospores
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Figure 11. Tilletia controversa A) Teliospores and sterile cells B) Teliosores and sterile
cells in fluroscent microscopy C) Teliospore gelatinous sheath using 30% indian ink
suspension.
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9 b yswals Siale> (B Triticum aestivumoelS (g5, ;o (A :Tilletia lagvis VY S

Ll sleSle Cowjsld (098 ,Son el (D156 5 Ll Sl (C jgrwgansl g poaousl JeSis
Figure 12. Tilletia laevis. A) Sorus on Triticum aestivum B) Teliospore germination and
formation of basidium and basidiospores C) Teliospres and sterile cells D) Teliosores in
fluroscent microscopy.
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Figure 13. A phylogenic tree of Ustilago and Sporisorium species inferred from rDNA-
ITS from 35 taxa: Bayesian posterior probabilities (PP) value is indicated above on
branches (Bar indicates the nucleotide substitution in Bayesian inference analysis). An

isolate of Tilletia caries was used as outgroup.
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Figure 14. A phylogenic tree of Tilletia spp. species inferred from rDNA-ITS from 23
taxa: Bayesian posterior probabilities (PP) value of Bayesian inference analysis is
indicated above on branches (Bar indicates the nucleotide substitution in Bayesian
inference analysis). Two species Ustilago hordei and Sporisorium sorghi were used as
outgroup.
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