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Abstract. Anthracoidea melanostachyae, previously known from Iran and Tajikistan on
Carex melanostachya, is reported from Armenia and Azerbaijan on the same host plant,
and from a new Tajik locality, on a new host plant, C. songorica.
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Introduction

Anthracoidea melanostachyae was described by Denchev & Denchev (2011) for accom-
modation of an ovariicolous smut fungus on Carex melanostachya from Iran and Tajikistan.
Additional Iranian specimens of this fungus on the same host plant were reported by
Vinky & Abbasi (2013). Examination of Carex specimens in the herbaria of the Natural
History Museum Vienna (W), the Royal Botanic Garden Edinburgh (E), and the Komarov
Botanical Institute, Saint Petersburg (LE) revealed new localities of this smut fungus.

Anthracoidea melanostachyae is reported here for the first time from Armenia and
Azerbaijan. Additionally, it is recorded from Tajikistan on a second host plant, Carex
songorica.
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Material and methods

Dried specimens of smut fungi from the herbaria of the Natural History Museum Vienna
(W), the Royal Botanic Garden Edinburgh (E), and the Komarov Botanical Institute
(LE) were examined with a light microscope (LM) and scanning electron microscope
(SEM). For LM observations and measurements, spores were mounted in lactoglycerol
solution (w:la:gl=1:1:2) on glass slides, gently heated to boiling point to rehydrate
the spores, and then cooled. The measurements of spores are given as min—max (mean
t+ 1 standard deviation). For SEM, spores were attached to specimen holders by double-
sided adhesive tape and coated with platinum (JEOL JSM 6610-LV) or gold (JEOL
JSM-6390) in an ion sputter. The surface structure of the spores was observed and
photographed at 10 kV accelerating voltage using JEOL JSM 6610-LV (Figs 5, 6) and
JEOL JSM-6390 (Figs 7, 8) scanning electron microscopes. The description of spore
ornamentation is in accordance with Denchev et al. (2013). The height of the warts
is measured in SEM. The description given below is based entirely on the specimens
examined. The map was generated with SimpleMappr (Shorthouse 2010).

Taxonomy

Anthracoidea melanostachyae Denchev & T. Denchev, Mycologia Balcanica 8: 153, 2011.
Figs 1-8

Sori in ovaries, scattered in the inflorescence, as subglobose, ovoid, broadly ellipsoidal
or ellipsoidal, black, hard bodies, 2.2-3.0 mm long, when young covered by a thin, grayish
membrane, later becoming exposed; spore mass of the mature sori powdery on the surface.
Spores flattened, in plane view irregular, broadly elliptical or subpolygonal in outline,
sometimes with protuberances, in plane view (13—)14-20(-22) x 11-18, single spores may
reach up to 23.5 pm in length, in side view 10.5-14 pm thick, medium reddish brown;
wall unevenly thickened, 1.0-2.5(~3.0) pm thick, thickest at the angles and protuberances,
often with 1-3, usually weak internal swellings, light-refractive areas present; minutely
to moderately verruculose, spore profile not affected or slightly affected. In SEM warts
0.15-0.4 pm high, usually isolated, sometimes confluent, forming small groups. Spore
germination unknown.

Specimens examined — On Carex melanostachya M. Bieb. ex Willd.: ARMENIA,
ARARAT PROVINCE, NNE of Zangakatun, E of Gortun, 39°51'08-59" N, 45°03'07—
41" E, alt. ca 1850-2000 m, 14 Jun 2009, leg. K. Kugler & E. Vitek, no. 09-0903 (W
2010-0005354; host plant determined by J. Koopman & H. Wigctaw); VAYOTS DZOR
PROVINCE, between the villages of Karaglukh and Shatin, near the creek, 14 Jun 1957,
leg. E.T. Gabrielyan et al., s.n. (W 2006-0007601; host plant determined by T. Egorova);
VAYOTS DZOR PROVINCE, near Herher (Gerger), 39°47'09" N, 45°32'15" E, alt.
ca 1780 m, 24 Jun 2005, leg. A. Herrero et al., no. 2783, Iter Armeniacum, VI-VII-
2005 (W 2007-0018593; host plant determined by M. Lucefio); AZERBAIJAN, LERIK
DISTRICT, 10 Jun 1938, leg. A.A. Grossheim, s.n. (LE, s.n.); IRAN, MAZANDARAN
PROVINCE, Alborz Mts (Elburz Mts), Nezva Kuh area, near Orim, 35°59' N, 53°11'E,
ca 2100 m, 5 Jul 1959, leg. P. Wendelbo (SOMF 29 194 — holotype; host plant revised
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Figs 1-3. Anthracoidea melanostachyae on Carex melanostachya. 1. Habit (W 2007-0018593).
2, 3. Spores in LM (in median and surface view, respectively; W 2007-0018593). Fig. 4.
Anthracoidea melanostachyae on Carex songorica — spores in LM (E). Scale bars: 1 = 3 mm,
2-4 =10 pm
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by I. Kukkonen); GOLESTAN PROVINCE, Gorgan (Mohammad Reza Shah National
Park), in quercetis (Q. castaneifolia) apertis ad cascades E Tang-e Gol., alt. ca 750 m, 4
Jun 1975, leg. K.H. Rechinger, no. 52637, Iter Iranicum IX, 1975 (W 1976-0005986;
host plant determined by I. Kukkonen); TAJIKISTAN, KHATLON PROVINCE,
“Kulyabskaya Oblast, Leningrad Rayon”, June 1980, leg. V.A. Mel'nik (as A. subinclusa,
SOMEF 16 377).

On Carex songorica Kar. & Kir.: TAJIKISTAN, southern slopes of the Gissar (Hissar)
Range, the watershed between Varzob River and Lyuchob River, 21 Jul 1938, leg. E.
Varivtseva (E, s.n.).

Literature records (specimens not seen) — On Carex melanostachya: IRAN, EAST
AZERBAIJAN PROVINCE, Kalibar to Khodaafarin, Govar village (IRAN 11967 F);
TEHRAN PROVINCE, Firuz-Kuh city to Ghaemshahr city, Gaduk (IRAN 11362
F); GOLESTAN PROVINCE, Gorgan city, Golestan National Park, Tange Gol, Sar-
Cheshmeh, alt. 670-730 m (H.U.V. 20094, IRAN 83233 F); GOLESTAN PROVINCE,
Azadshahr city IRAN 11645 F) (Vinky & Abbasi 2013).

Distribution: on Cyperaceae: Carex — subgen. Carex, sect. Tumidae: Carex melanostachya
and C. songorica, Asia (Armenia, Azerbaijan, Iran, and Tajikistan) (Fig. 9).

Comments — Carex songorica is a new host plant of Anthracoidea melanostachyae.

Morphometric variability of spores of A. melanostachyae is presented in Table 1.

Table 1. Morphometric variability of spores of Anthracoidea melanostachyae

Host plant, country, specimen Length Width Mt1lo n

On Carex melanostachya

Armenia (W 2006-07601) 14.5-21.0 13.0-18.0 179+ 1.4 x15.6 + 1.3 50
Armenia (W 2007-18593) 14.5-21.0 12.5-17.0 172+15%x14.6+ 1.2 50
Azerbaijan (LE, s.n.) 14.0-21.5 11.5-18.0 17.8+1.7 x 14.8 + 1.6 50
Iran (SOMF 29 194, holotype) 13.0-22.0 11.0-17.5 16.7+£1.7x14.0+ 1.3 250
Iran (W 1976-05986) 14.0-21.5 12.0-18.0 172+21x 144+ 1.3 50
Tajikistan (SOMF 16 377) 14.0-23.5 11.0-18.0 187+19x 153+ 1.4 200

On Carex songorica

Tajikistan (E, s.n.) 14.0-22.0 12.0-16.5 17.6 £22x 144 + 1.1 50

On members of Carex sect. Tumidae and C. sect. Paludosae s. str. (Carex acutiformis
Ehrh.) five species of Anthracoidea are known: A. americana (Nannf. & B. Lindeb.)
Kukkonen, A. angulata (Syd.) Boidol & Poelt, A. intercedens Nannf., A. songorica Vénky,
and A. subinclusa (Korn.) Bref. Anthracoidea americana, A. intercedens, and A. subinclusa
possess coarsely verrucose spore walls with large, irregular, apically flattened and slighty
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Figs 5, 6. Spores of Anthracoidea melanostachyae on Carex melanostachya in SEM (W 2006-
0007601 & W 2007-0018593, respectively). Fig. 7. Spores of Anthracoidea melanostachy-
ae on Carex songorica in SEM (E). Fig. 8. Spores of Anthracoidea melanostachyae on Carex
melanostachya in SEM (holotype). Scale bars = 5 pm
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Fig. 9. Geographic distribution of Anthracoidea melanostachyae (generated with Simple-
Mappr, Shorthouse 2010). Scale bar = 300 km

enlarged projections, higher than 0.5 pm (Kukkonen 1964; Nannfeldt 1979; Denchev &
Minter 2011; Vinky 2011; Denchev et al. 2013). Anthracoidea melanostachyae differs from
these three species in having minutely to moderately verruculose spores with warts up to
0.4 pm high.

The spores of A. angulata are angular to very irregular, mostly with one to several
conspicuous protuberances, 16-26(-28) pm long (with a range of the mean values of the
spore length of 19-21 pum), with a very unevenly thickened wall (1.5-5 pm thick), thickest at
the angles and protuberances (Nannfeldt 1979; Vinky 2011). Anthracoidea melanostachyae
differs from A. angulata by having more regular and smaller spores with thinner walls, and
lacking conspicuous protuberances (Denchev & Denchev 2011).

Anthracoidea melanostachyae differs from A. songorica on Carex songorica (known from
Iran) by having smaller spores — (13—)14-20(-22) pm long, single spores up to 23.5 pm
in length, versus 19-27(-30) pm long for A. songorica (Vinky & Abbasi 2012, 2013).
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