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Abstract
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vanderystii on Hyparrhenia hirta are reported

for the first time for Iranian mycobiota.
Sporisorium foveolati is also probably new to
Asia. Bellevalia saviczii is also reported as a
new host for Antherospora tourneouxii. The
latter species was previously known from Iran
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as Vankya vaillantii on Bellevalia glauca. All
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Introduction
The first report about smut fungi was given by On Hyacinthaceae (Liliaceae s. lat.): Bellevalia saviczi

Rabenhorst (1871), who report&iletia sorghi-wulgaris ~ Woronow, Kermanshah province, Ravansar toward
Tul. & C. Tul. (= Sporisorium sorghi Ehrenb. ex Link) ~Paveh, 17 km SE of Paveh, S slope of Shahu mount,

on Sorghum from Avroman mountain. Since 1871 many 2200 m, 15.5.2006, coll. M. Abbasi, R. Fritsch & M.
reports and papers have been published about mranid<eusgen, IRAN 14782 F, HUV 21824.

smut fungi by lIranian and foreign scientists (Etsha Smut fungus in the anthers Béllevalia trifoliata
2009). The most important work is the monograph ofWas known since long time under the namelstilago
Iranian smut fungi was written by Ershad (2001). vaillantii, described from Egypt. Recently, Bawgtral.

During the last ten years the generic and specie§2008)v using molecular phylogenetic and ultragtmad
concept of smut fungi and also their suprafamilial evidences, demonstrated that anther smuts of Mdasioco
classification have been changed considerably. rébve Pelong to a diffrtmt, new genus, described as
smut fungi, new to Iran were also discovered. Some~ntherospora R. Bauer, M. Lutz, Begerow, Piatek &
misidentifications were also publishd in Iraniaedature ~ Vanky. The smut orBellevalia belongs to this genus.

about smut fungi. For these reasons, a fresh cevisf ~ 1NiS Species has previously been reported from &=n

the smut mycobiota of Iran is much needed. Vankya vaillantii (Tul. & C. Tul.) Ershad (Ershad 2000,
2001).
Materials and Methods Microbotryum scorzonerae (Alb. & Schwein.) G. Deml

The present study was based on herbarium ang pyillinger, in Prillinger, Deml, Dérfler, Laase&
newly collected specimens. The morphology of the| gcxau. Bot. Acta 104: 10 (1991)
spores was studied using an Olympus BH2 light Sori in flower heads transforming the florets into
microscope (all microphotographs were taken with apgckish violet, powdery spore mass. Infection eyst.
G5 Canon Camera attached to an Axiophot Zeis%pores globose, subglobose, ovoid to slightly iskagor
microscope). Voucher specimens were depositedén thgymetimes elongate, 9-15(~16) x 11-15(~17) pm, pale
fungal reference collection of the Ministry of Jihe- brownish violet, often with a light-coloured, nearl
Agriculture (IRAN) at the Iranian Research Insgtutf hyaline area on one side; wall finely reticulate;18
Plant Protection, Tehran. meshes per spore diam., muri 1-1.5 um high, in $SEM

few warts appear on the lower part of the muri and

Results and Discussion interspaces. Spore germinationUstilago-type (Fig. 2).
Antherospora tourneouxii (A.A. Fisch. Waldh.) R. On Aseraceae. Scorzonera caliculata Boiss.,
Bauer, M. Lutz, Begerow, Riek & Vanky, in Bauer, Kermanshah province, Ravansar toward Paveh, 17 km

Lutz, Begerow, Ritek, Vanky, BacigadlovA & SE of Paveh, S slope of Shahu mount, 2200 m,

Oberwinkler, Mycol. Res. 112: 1302 (2008) 15.5.2006, coll. M. Abbasi, R. Fritsch & M. Keusgen
Sori in all deformed, globoid flowers of an IRAN 14786 F, HUV 21825.
inflorescence, in the anthers and on the surfadarsr Microbotryum scorzonerae is a new member of

floral organs, producing blackish brown, powderprgp the Iranian mycobiota.

mass, for a long time enclosed by the outermosalflo

envelopes. Spores ovoid, ellipsoidal, elongaterofftent,  Sporisorium aristidae-lanuginosae (Maire) Vanky,
usually irregular, rarely subglobose, 6.5-8 x (}6%— Mycotaxon78: 304 (2001)

17(-17.5) um, yellowish brown; wall even, c. 0.5 um Sori comprise the whole inflorescence destroying
thick, finely and densely punctate-verruculose, repo all of them in a plant, ovoid with acute tip, c5& 1 cm,

profile smooth to finely wavy (Fig. 1). partly hidden by leaf sheaths, initially covered ay



Vénkyet al. / Additions to the knowledge of smut fungi/ Rostaniha 11(2), 2010 193/14Y

Fig. 1. Antherospora tourneouxii onBellevalia saviczi, spores (Bar = 1fim).

Fig. 2. Microbotryum scorzonerae on Scorzonera caliculata, spores (Bar = 10m).



194/14¥

Vankyet al. / Additions to the knowledge of smut fungi/ Rostaniha 11(2), 2010

whitish to pale brown peridium that ruptures expgsi

the blackish brown, semi-agglutinated to powdernssna

and spores surrounding numerous, stout, 0.5-1 ag lo

columellae. Spore balls 30-80 um long, composed of

of spore balls and spores surrounding numerousy,sto tens of easily separating spores. Spores 9.5-1%Bp(—

0.5-1 cm long columellae. Spore baksibglobose,
ellipsoidal, elongate to irregular, 25-70 x 30-8@,
dark

separating

reddish brown,
spores. Spores subglobose,
elongate, usually subpolyhedrally irregular, 8—-18.5—
13.5(-15) um, yellowish brown; wall evenly thick,
um, finely and densely verruculose, spore profil@ath
to very finely serrulate. Sterile cells absent (Bj

On Poaceae: Stipagrostis plumosa (L.) Munro ex
T. Anderson,

Yazd province, Anar,

23.4.1948, coll. Rechinger, Aellen & Esfandiari, AR

pm long; wall even, c. 1 um thick, finely and ddpse

verruculose.This species was treated in Ershad (2001:

composed of tens of easily99) under the namé&porisorium saharianum (Trotter)

ellipsoidaKaratygin. This is the first report oS aristidae

lanuginosae from Iran.

Sporisorium desertorum (Thim.) Vanky, Mycotaxon4:
169 (2000)

Sori destroying the whole inflorescence (raceme),

Bahramabad, more rarely only a part of it or only a few spikslén the

raceme, fusiform, 1-2(-3) x 10-35 mm, partly hiddgn

8300 F, HUV 15311; Tehran province, 45 km NW of leaf sheaths, covered by a thick, brown peridiumt th

Kashan, road towards Qom, 5.8.1974, coll. Wendelboruptures irregularly exposing the dark brown mags o

Rafii & Riazi, Herb. TARI 14441, HUV 7480; Kerman
province, Rafsanjan, 21.4.1946, coll. Kriukhin, IRA
4427 F; Sistan va Baluchestan province, Zabol, faash
police station, 6.11.2009, coll. M. Sarani, IRANS84 F.
BecauseSporisorium saharianum is restricted to
host in

plants the genusSporobolus (type on

S pungens), whereas the smut orAristida and

spore balls, spores, sterile cells and several, Ifiifgrm
columellae. All racemes or only some of them inlanp
may be affected. Spore baliglobose to irregularly
ellipsoidal, 35-60(—75) um long, dark reddish brpown
easily separating into single spores. Spores glbos
subglobose, ellipsoidal, slightly irregular, 8.5-80x
9.5-12(-13) reddish brown; wall

um, uneven,

Sipagrostis species represents another species, knowd-1.5 um thick, thickest at the angles, outer spore

under the name Sporisorium aristidae-lanuginosae
(Maire) Vanky (type on Arigtida

A. differ

lanuginosa =

lanosa), they also morphologically.

S saharianum: Sori comprise the whole inflorescence,

branches of the inflorescence or single spikelats,

coarsely verrucose-echinulate, especially on tffiesie
surface, inner spores finely punctate. Sterilescsilhgle,
globose, subglobose, ellipsoidal, usually more ess|
flattened, 8-16 pum long, hyaline; wall 1-1.5 pnckhi
smooth (Fig. 4).

several cm or only a few mm long, covered by a,thin On Poaceae: Lasiurus sindicus Henrard [. hirsutus

yellowish brown peridium enclosing the agglutinatad
granular-powdery mass of spore balls surroundirggam
Spore balls 30-180 um

several columellae.

(Forssk.) Boiss.Coelorachis hirsuta (Forssk.) Brongn.];

Sistan va Baluchestan province, Pasabandar posdrtow

long,Goatr port, 2 km NE Pasabandar, 5.11.2000, coll.

composed of tens to hundreds of spores that separaZ. Ghanbari & M. Moghadam, IRAN 11288 F.

under pressure. Spores 9-16(—17.5) um long; walh ev
to slightly uneven, 0.5-1 um thick, densely ancelfin
punctate-verruculose. If&. aristidae-lanuginosae, the
sori comprise the whole inflorescence, destroyithgpfa
them in a plant, ovoid with acute tip, c. 1 cm lppgrtly
hidden by leaf sheaths, initially covered by a ighitto
pale brown peridium that ruptures exposing the Kitdc

brown, semi-agglutinated to powdery mass of spaiks b

Sporisorium desertorum and S, andropogonis

differ in many respects. The most important diffexes
are shown below:
S desertorum: Sori 1-3.5 cm, columellae several, long,
filform. Spore balls 35-60(-75) pum long. Spores
9.5-12(-13) um long; wall uneven, 1-1.5 um thick,
thickest at the angles, outer spores coarsely sesa:

echinulate, especially on their free surface, irsmores
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Fig. 3. Sporisorium aristidae-lanuginosae on Stipagrostis plumosa, spores (Bar = 10m).

[ —

Fig. 4. orisorium desertorum on Lasiurus sindicus, spores (Bar = 1am).
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finely punctate. Sterile cells single, 8-16 um long larger, more irregular spores with coarser ornaatant
hyaline; wall 1-1.5 um thick. and much larger, thick-walled sterile cells.
S. andropogonis. Sori 1.5-7 cm long, columella one, This smut fungus, known from several countries
simple or ramified, irregular. Spore balls 40-166,u in Africa, is new to Iran, and probably also to #si
dark reddish brown, composed of tens of spores thaln Ershad (2001: 82), it was treated §gorisorium
separate very easily. Spores 7.5-11 um long; walhe andropogonis.
0.5-1 pum thick, finely and densely punctate-vertose,
spore profile smooth to wavy. Sterile cells in guéar  Sporisorium vanderystii (Henn.) Langd. & Fullerton,
groups or chains among the spores, 6-16(-22) pnMycotaxon 6: 451 (1978)
long, subhyaline to yellow tinted, with numerous Sori comprising all raceme-pairs or racemes of an
droplets; wall 0.5-1 um thick. Host plants: inflorescence, cylindrical, usually forked, Y- or
Andropogon, Bothriochloa, Dichanthium, Diheteropogon,  V-shaped, 1-2(-2.5) x 4-8 mm, partly concealedhey t
Heteropogon andSchizachyrium species. spathae, initially covered by a thick, brown paridithat
Sporisorium desertorum, treated in Ershad (2001: ruptures irregularly exposing the semi-agglutinated
83) asS. andropogonis, is known from a few countries in  powdery mass of spores and sterile cells surrognédin
Africa (Chad, Egypt, Mauritania) and in S Asia (md stout, bifurcate or a simple columella, the lengttthe
Pakistan). It is new to Iran. sori often with short branches. Rarely, the som ar
restricted to the spikelet-pairs only. Spores wheture
Sporisorium foveolati (Maire) Vanky, Mycotaxon 33: single, globose, ovoid, ellipsoidal to rarely elatey or
367 (1988) slightly irregular, (6.5-)7-10.5 x (7—)8-11 pum,lgalish
Sori destroying the whole inflorescence, 1-2 x 5—brown; wall evenly thick, 0.5-0.8 um, finely andndely
15 mm, partly hidden by the uppermost leaf sheathpunctate-verruculose, spore profile smooth, in SEM
initially covered by a yellowish brown peridium whi  spore surface finely and densely echinulate, betvwie
flakes away revealing the dark brown, semi-aggitéd  spines finely and densely verruculose. Sterilescell
to powdery mass of spores and sterile cells sudiognra  small, irregular groups, individual cells globose,
usually flagelliform columella. Spores rounded ellipsoidal or irregularly polyangular with flatted
subpolyhedral, often irregular, 8-11 x 9-13 pmyesli  side(s), 9-24(-30) um long, hyaline or subhyalinall
brown; wall even, 0.5-0.8 um thick, densely vertose-  0.5-1.5 pm thick, smooth. Spore germination resole
echinulate, spore profile wavy to finely serrulaBerile  ramified, multicellular, monokaryotic mycelium (Fi@).
cells in loose, irregular groups or solitary, glebp On Poaceae: Hyparrhenia hirta (L.) Stapf, Kermanshah
ellipsoidal to slightly irregular, 9-20 x 13-22 upgle  province, Rijab, Shalan village toward Sarab-e &Mhal
yellowish-brown; wall 1.5-3 pm thick, smooth (F&). besides the rocks around the river, 1100 m, 140620
On Poaceae: Dichanthium foveolatum (Delile) Roberty  coll. M. Abbasi, R. Fritsch and M. Keusgen, IRAN
(Andropogon foveolatus Delile; Eremopogon foveolatus 14783 F, HUV 21826.
(Delile) Stapf), Hormozgan province, Persian Gulf, Based on literature available to us two
Lavan Island, 6.12.1976, coll. F. Termeh, IRAN 4425 Sporisorium spp. have been previously reported on
HUV 21819. Hyparrhenia hirta from Iran: S. andropogonis (Opiz)
Soorisorium foveolati (type on Dichanthium Vanky, reported by Gonzalez Fragoso (1916), and
foveolatum) differs from S andropogonis (type S. tricholaenae (Henn.) Vanky, reported by Karampour

on Dichanthium ischaemum) in having darker, slightly et al. (2008).Sporisorium vanderystii is new to Iran.
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M

Fig. 5. Sporisorium foveolati on Dichanthium foveolatum, spores (Bar = 10m).

M

Fig. 6. Sporisorium vanderystii on Hyparrhenia hirta, spores (Bar = 1(m).
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