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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. hordei,
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 AY344997
U. cynodontis MH114997 U. avenae AY344996
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
Jleys L Bayesian inference g, ;I eolanul L Ssjshd >0 4 (Kimura 1980)

ols )l ekl gl (Tamura et al. 2007) w55 o, BEAUtI and BEAST v 1.6.1
aoly ool sloslatwl b )IST Ve e e b oo jliel wlide Siiisld Coy0 )0 35290 srasll

46


http://dx.doi.org/10.52547/pps.10.1.42
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.11.2
http://yujs.yu.ac.ir/pps/article-1-336-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.22519270.1399.10.1.11.2]

[ DOI: 10.52547/pps.10.1.42 ]

OLSen 5 (ool y5 Olrl Ol 5 635 0 sl o POACEAR o5 (LS slaSalws
Plant Pathology Science Vol.10(1), 2021

,o Tilletia 4 Sporisorium Ustilago sleaiss calizee slaaslaz 4y bg e lo Jlgi .ol awlxe

O Jgoz) o ol (5 Sk

Results Lasl
o olwlis pj 70 « Tilletia g Sporisorium Ustilago > aw 5l Salaw 4565 005lg0
1- Sporisorium cruentum (J.G. Kihn) Vanky
e cplals 03 BLbl s cay b Slid baSle anl oo a4 olisS Ygons 059/ lalS
WS ol o (B JS) wS o b, ) Sl olew o058 ¢ 4LET o)l 595 5 anily _olSoil
gl ol s Sey 4 hle Slsd ) 4 (L0055 5 Sran w595 JBA & b jgsls
W3 Iveles g sl (S o ysnsddi ojlens 5 0,5 b b b LS Gl b ygsls
A 6ol yies e SIAAE (VIF £ IYE) X FIA-AA (VI £ +JAY) Lo ygsals o5l
D)yge a4 a5 Bloojles il 9 Kye ey S Vo=V ) by jgsels 5l e yo B sl ol
@ Joko ez pral Sla o Lo 1ol saalie Wog g eai; b plate 8 SasS (glos,S
SleassS nl Gz cpl 40 (B-D ) S oS (e day bl LB O e (55, 45 2ol o 9924

w8 slelis  gilulas il s Slacs 5l Sorghum halepense oLS (s,

2- Sporisorium reilianum (J.G. Kuihn) Langdon & Full.

sdol 05 >4 4 7,18 glixl 51 aS euls abl> 1y, (sloged b ouhw Slid aliws 4l aiSle
LSS o 055 B (59,5 L 059, 1y gumngali (A &Y JS2) 03,5 oo 0,b 395 sl oyl .ol
3yl ol oy Soe Sy 990> 4 )8 4y Jilo sloged U (rdg) 9,5 Wil o)la0 g pliie o (oS
SVEEQOYIEE YY) X AUSAYIE (/8 £ +/0)) T o5l ocias JI8)l5 Sty 5 & g0 4 g
g (lagSee AVY) Lo jgmgnli 5| 5 S sS iU (sla b ol (6 S 0jlil 1o Se VMY
L slaJolas a0 000 S, o0 i 4 SO0 g0 4 29,5 L g 0,5 IS 4 aS o e
S el She (1o jlaiacd oans o)z ophd win Sup (59,0 45 (1, 0); U S

(B-D Y JS2) wigd ge ol Ll 5 gz 5o T (sl jsrmsaau b a5 Wl oo 9529 4 (sl

47


http://dx.doi.org/10.52547/pps.10.1.42
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.11.2
http://yujs.yu.ac.ir/pps/article-1-336-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.22519270.1399.10.1.11.2]

[ DOI: 10.52547/pps.10.1.42 ]

AR s 5 5l o) ol s Jlo AL (oliis Lo il
Plant Pathology Science Vol.10(1), 2021

C p h
156 5 LIy Sl (B Sorghum halepense oLS 55, ;o (A Sporisorium cruentum .\ s

125923l 5 por sl SS9 jgemseli (55 ailozr (DS e S jold (59509 S 195 (C

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.

5 Gilwlaz (35 o olwl) olas 51 Sorghum halepensesls (g, 5l Gaios ol jo a5S
o5 slolis

156 5 Ll sSle (B Sorghum halepense oL3 (g, ;o (A :Sporisorium reilianum v s

i ygls (p95wg oo pgal ((Dilojgrwsmaail g ool JS25 g jsmmseds (&5 alls> (C

15 5 b5 sleSte
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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3- Ustilago avenae (Pers.) Roster.
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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.
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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.
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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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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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(McDonald et al. 1999) wogss 3350 ITS >lg j0 oals cbla> slyiand

Seisks Sl gl RPB2 5 wisls oles glaslllas b 56 (VoY) oLas 5 w,S
Slp oy izl Ll il oo Segite ITST >lg b Cud g 009 LIS g oo Tilletiales o,
Loog,5 cnl 3Gl .05o,S oolaewl Tilletia i o lwossS 00isS ool G035 (sloaiss anslio
5 e bbe 00ssS onglT T.cONtroversa slaalos as ols Las ITS, EFla, RPB2 l solaul
o akied plaie pasS 0aiS oogJ] T.caries, T.controversa, T.laevis ;I Sy blsd 5l soss
,o T.controversa ;\bywe o oBgS g jgumgali (559099 ,90 (bl p a5 Jlogl> 00isS s0gll Salows
(Carris et al. 2007) o lazx pai3 o0sS eogll a3g¥ a5 Uity a5l oo 4z 5 LS

=

Conclusion PO S
oz 5l aieS cue Juld nliw ) 9 635 e slapliul ;o Poaceae o,5 bl sl Salws
A Tilletia s 5l aisS g0 4 Sporisorium . 5l as8 4o Ustilago
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