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Description of Astragalus barnasariformis sp. nov. from Iran
olp) 31 Astragalus barnasariformis o v 4igS wo g

Received: 04.05.2011 / Accepted: 19.06.2011

AR RVANAG UERVPRVE AR 1k RV FAR SR PR

A.A. Maassoumi: Research Prof., Department of
Botany, Research Institute of Forests and
Rangelands, P.O. Box 13185-116, Tehran, Iran

. Bagheri: Former MSc Student, Department of
Biology, Faculty of Science, Tarbiat Moallem
University, No. 43, Dr. Mofatteh Ave., Tehran
15614, Iran

. GhahremaninejadXl: Associate Prof., Department
of Biology, Faculty of Science, Tarbiat Moallem
University, No. 43, Dr. Mofatteh Ave., Tehran
15614, Iran

(E-mail: ghahremaninejad@tmu.ac.ir)

Abstract

A new species ofAstragalus is described:
Astragalus barnasariformisp. nov., Maassoumi, F.
Ghahrem. & Bagheri. It is endemic to Zanjan proginc
in northwestern Iran. Morphological evidence supgpor
taxonomic placement of the new specied\gtragalus
sect. Trachycercis The species appears to be
most closely related toA. barnasari Grossh. and

A. chalilovii.

Keywords: Astragalussubgen.Cercidothrix endemic
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Introduction

Astragalus L. (Fabaceag with nearly 3000
species is probably the largest genus of flowering
plants (Lock & Simpson 1991). Iran with 850 species
represents a major biodiversity centre of the genus
(Maassoumi 1998). Bifurcate haifstragalusspecies
are located in subgerCercidothrix Bunge (Bunge
1868), which seems do not form a monophyletic group
(Kazempour Osaloet al. 2003, 2005). The subgenus
in its old concept includes nearly 900 specieshia t
Old World. It is characterized by perennial growtid

presencef bifurcatehairs.
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Among different sections assigned to this sides rather densely to densely covered with strongly
subgenus, sectTrachycercis Bunge with about 77 asymmetrically bifurcate, subappressed to ascending
species is characterized by caespitose form usuallairs up to 2-3 mm long. Racemes 3-5 flowered.
acaulescent, free stipules, short peduncles, fewPeduncle ca 5-2 cm long, covered with spreading hairy.
flowered inflorescence, cylindrical or campanulate Bracts membranous or greenish, 8-12 mm long,
calyx, sessile and usually asymmetrical pod. In habitharrowly triangular, sparsely hairy, at the margins with
they resemble to secCaprini DC. Species of sect. basifixed hairs up to 3 mm long. Calyx 9-15 mm long,
Trachycercisare distributed mainly in China, Mongolia tubular, obliquely cut at the mouth, rather densely
and Central Asia. In Iran there are about seven speciesovered with symmetrically to asymmetrically bifurcate,
of this section growing at altitudes between 900 andstraight, ascending to spreading only white hairs 1-1.5
3500 m (Ghahremaninejad 2004). One centre ofmm long; teeth narrowly triangular, 2-4 mm long. Petals
diversity of this section is the Turkestanian and yellowish. Standard 25 cm long; blade 8 mm wide,
Mongolian floristic provinces (Takhtajan 1986) of the oblong-pandurate, emarginated at tip, below the middle
Irano-Turanian region. This section has four speciesdistinctly constricted, at the base angularly passing in to
In this paper a new species dfstragalus sect. the short, cuneate claw. Wings ca 18 mm long; blades
Trachycercisdrom Zanjan province (Iran), is described. narrowly oblong, at the apex sublaterally, obliquely

notched, ca 13-3 mm long; auricle ca 1.5-2 mm long,
Astragalus barnasariformis Maassoumi, F. Ghahrem. & claw 11-12 mm long. Keel 17 mm long; blades obliquely
Bagheri,sp. nov.(Figs 1 & 2). obovate, with widely curved lower edge and slightly
Typus: Iran, Zanjan province: 29 km on the road from concave upper edge, subacute at the tip, 7 x 3 mm;
Dandi to Tekab, 2500 m, 8 July 2009, Bagheri 8994auricle short, claw 11-12 mm long. Ovary sessile, white
(Holo. TARI; Iso. FAR, TARI). hairy; style glabrous. Legumes sessile, obliquely oblong,

Similis A. barnasari Grossh. sed differt planta ca 10 mm long, 3—4 mm high, ca 5 mm wide, with a beak
elatiore ca 20 cm longa (nec 3—-6 cm), Stipulis 9-12ca 3 mm long; valves straw-colored, densely covered
longis (nec 5-8 mm), foliis ca 8-17 cm (nec 5-8 mm),with strongly asymmetrically bifurcate, ascending
petiolis longis ca 4-8 cm (nec 0.5-2.5 cm), foliolis straight hairs 1-2 mm long.
numerosis, 8-17 jugis (nec 8-9), Pedunculis ca 0.5-2 cm This endemic species has been known only from
(nec sessilibus) dense sericeo pilosis (nec villosis). the type localities. Recently the type specimen is

Plants acaulescent, ca 20 cm tall, white bristelle tocollected from Zanjan province, Iran.
subrigid hairy. Stipules white-membranous, 9-15 mm Morphologically, the closest relative of this
long, narrowly triangular, adnate to the petiole for ca 3—5species areA. barnasari Grossh andA. chalilovii
mm, rather densely covered with asymmetrically Grossh; but the new species differs from these species in
bifurcate or at the margins basifixed, ascending hairdaving longer habit (up to 20 not 3—6 cm long), longer
ca 1-1.5 mm long. Leaves 8-17 cm long; petiole 4-8 cnstipules (9—15 not 5-10 mm long), longer leaves (8-17
long, like the rachis loosely to rather densely coverednot 5-8 cm long), longer petioles (4—8 cm long not 0.05—
with mostly asymmetrically bifurcate, ascending hairs2.5 cm long), more leaflets (8—13 not 8-9 pairs), longer
1-3 mm long. Leaflets in 8-13 pairs, elliptic or ovate, peduncle (0.05-2 cm not nearly sessile), sericeous calyx

8-15 x 3-8 mm, obtuse to subacute at the tip, on botkinot villosous).
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Fig. 1. Type locality oAA. barnasariformige).

Fig. 2. Holotype ofAstragalus barnasariformis
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Abstract

A new Anthracoideaspecies,A. songorica is oSz

described onCarex songorica(subgen.Carex sect. ) _
el coo Anthracoidea > 3l saa> aisS
Paludosagfrom Iran. ) )
Carex .= ; ;I Carex songorica sy, A. songorica
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Carex subgen.Carex sect. slacl 54, Anthracoidea

Keywords: CyperaceagGolestan National Park, new

species, smut fungistilaginomycetes

Introduction
The genusnthracoideaBref. is a natural group 23,50 L Carexs. lat
in the AnthracoideaceaéDenchev 1997) of the order
Ustilaginales parasitising members @yperaceaen sloz LB wiax 465 ledS Lo S b rguads’ oy
Carex Carpha Fuirena Kobresia Schoenus UstilaginomycetesCyperaceaeSale., Jgo
Trichophorumand Uncinia (Vanky 2002, Vanky &

Salo 2011). Sori are formed around the ovaries as

black, globoid, agglutinated spore masses with

powdery surface, when young covered by a silvery

fungal membrane. Spores are formed singly, pigntente

(dark-brown), usually ornamented with spines,
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warts or granules, rarely smooth, often with internal Results
swellings or light-refractive areas. Spore germination A study of the morphology of the spores of
results in two-celled basidia forming one or more Anthracoideaon Carex songoricaand a comparison of it
basidiospores on each cell (Kukkonen 1963, 1964)with Anthracoideaspecies onCarex subgen.Carex
There are ca 10@nthracoideaspecies known (Vanky sect. Carex s. lat. (including sect. Paludosage
2012), most of them morphologically only slightly Pseudocypereaand Vesicariag, showed that the smut
different “small species”, adapted to one or several hosbn Carex songoricaliffers from all knownAnthracoidea
plant species belonging to the same or closely relatedpecies. It is described as:
sections (see Nannfeldt 1979, Vanky 1979), rarely to not
closely related sections. A smut fungus that produce#\nthracoidea songorica Vanky, sp. nov.
black sori around some ovaries in the inflorescence oMycoBank 563564
Carex songorica (Cyperaceag subgen. Carex sect.  Typus in matriceCarex songoricaKar. & Kir., Iran,
Paludosag possessing densely, prominently verrucoseGolestan Prov., Gorgan, Golestan National Park,
spores, was collected by the junior author in Iran,37°38'32.5" N, 56°20'59.6" E, alt. 1100 m.s.m., 22 Jul.
Golestan National Park in 1991. The fungus turned out td 991, leg. M. Abbasi, holotypus HUV 21968, isotypus
be a new species and is described here. No smut funguBAN 11642-F.
was reported earlier oGarex songoricadrom Iran (see Anthracoidea songorica  distincta ab
Ershad 2001, 2009). However, on this sedge, widespread. lasiocarpaB. Lindeb. ex Kukkonen [Ann. Bot. Soc.
in temperate Asia, four other smut fungi are known: 1.Zool.-Bot. Fenn. 'Vanamo' 34(3): 85, 1963] sporis
Anthracoidea subinclusa(Kérn.) Bref.,, 2. Farysia  atrioribus, crassitunicatis, prominenter magis verrucosis.
thuemenii(A.A. Fisch. Waldh.) Nannf., 3Schizonella Sporae in A. lasiocarpa 20-30 pm longae,
melanogrammgDC.) J. Schrét. and 4Jrocystis fischeri  flavidobrunneae, paries 1-2(-2.5) um crassus, leniter
Korn. ex G. Winter (see Vanky 2012). All are differing verruculosus, imago obliqua sporae laevis. Idem in
from the new Iranian smut fungus. A. songorica sporae 19-27(-30) um longae, atro-
rubrobrunneae, paries 1-3.5(-5.5) um crassus,
Materials and Methods prominenter dense verrucosus, imago sporae sinuata
The specimen studied in this paper was collectedusque ad leniter serrulata.
on Carex songoricain Iran, Golestan province, Gorgan, Sori (Fig. 1) forming black, globose or ovoid,
Golestan National Park, 22.7.1991, leg. M. Abbasi, HUVhard bodies in some ovaries in the inflorescence,
21968, IRAN 11642-F. powdery on the surface, 1.5-2.5 mm in diameter. Spores
Sorus and spore characteristics were studied usin@Figs 2—4) globoid, broadly ellipsoidal, subpolyhedrally
dried herbarium specimens. For light microscopy (LM) irregular, occasionally elongated, with a subacute or
the spores were suspended in a small droplet ofcute tip, 13.5-22.5 x 19-27(-30) um, dark reddish
lactophenol, covered with a cover glass, gently heated tbrown; wall uneven, 1-3.5(-5.5) um thick, thickest at the
boiling point to rehydrate the spores and expel airangles, no internal swellings, light refracting spots
bubbles from the preparation, and studied at 1000’occasionally present, surface densely, prominently
magnification. For scanning electron microscopy (SEM),verrucose, spore profile wavy to finely serrulate. Spore
spores were placed on double-sided adhesive tapgermination unknown.
mounted on a specimen stub, sputter-coated with goldOn CyperaceaeCarex(subgenCarex sect.Paludosag,
palladium, c&20 nm, and examined in a SEM at 10 kV. C. songoricaKar. & Kir. Known only from the type

locality.
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Discussion

On members o€arex subgenCarex sect.Carex  spores are paler (yellowish to medium dark reddish-
s. lat. (including sectPaludosae Pseudocypereaand  brown), the wall is thinner [1-2(-2.5) um thickindly
Vesicariag there are sixAnthracoideaspecies known punctate-verruculose, the spore profile is smooth.
(Vanky 2012: 11). Of these, four speciés émericana  In A. angulata(Syd.) Boidol & Poelt (type of. hirta L.,
A. inclusa A. intercedensand A. subincluspg have  subgen.Carex sect. Care®y, the spores are smaller
echinate spores, and two A.( angulata and [16—26(—28) um long], angular to irregular, the Iwal
A. lasiocarpd have verrucose spores. A comparison ofuneven, 1.5-5 pm thick, thickest at the angles,
Anthracoidea songoricaith the last two species showed protuberances, light-refractive spots and internal
that in A. lasiocarpaB. Lindeb. ex Kukkonen (type on swellings common.

Carex lasiocarpa&hrh., subgenCarex sectCarey, the

Fig. 1.Anthracoidea songorican Carex songoricdtype): Soriin some ovaries of an inflorescence. Habit andrgeth
two sori, a young, partly still covered by a silyéungal membrane, showing between the rupturadi@itand a mature,
black one. Below a healthy spikelet (Bars = 1 cnhfabit and 2 mm for detail drawings).
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Figs 2—4.Anthracoidea songorican Carex songoricatype): Spores in LM and in SEM, showing the prominently,
densely verrucose surface and the unevenly thick spore wall with undulate or finely serrulate spore profile
(Bar =10 pm).

Key to the species oAnthracoidea on Carex, subgen.Carex, sectCarex s. lat.
(incl. Paludosae, Pseudocypereae and Vesicariae)

SPPIOIES VEITUCOSE ....eieiiiiitit e e e e e e e e e e et eeettte e oo oo e e e e eeteeetettab s oe oo o2 eeeeeeeeeeebeb e oo oo o e e eeeeee et eebbbb b oe e e e e aeeeeeeessnbnbnan s e eeeeas 2
Y0 T0] (TSI =T o o113 - (S 4
Spores 16-26(-28) um long, irregular; wall uneven, 1.5-5 um thick, protuberances, light-refractive spotsand

internal SWElliNGS COMMION .....ocoii i e e e e e e e e s e e e e e e e e e e aeeaeeeeseeaanannns A..angulata
Spores 20-30 um long, more regular; wall thin or thick, protuberances, light-refractive spots and internal swellings
Fo Lo EST=T a1 oT U g Tte] o o] o 1o} o SRR 3
Spores dark reddish-brown; wall uneven, 1-3.5(-5.5) um thick, coarsely verrucose, spore profile wavy to finely
1T (0] (PP A..songarica

Spores yellowish or medium dark reddish-brown; wall 1-2(-2.5) pm thick, finely punctate-verruculose, spore

Lo 1 L= 1 0T Yo 1 o TSR A..lasiocarpa
Spores with 2—4 distinct internal SWelliNGS .......ccccciiiiiiiice e A..americana
Spores WIthoUt INtEINAL SWEIINGS ....eeviiiiiiieie e e e e e e e e e e e st e et e taaaaeaeaeessessesssnnssneresaaneeeeeeees 5

Spines only rarely exceeding 1.0 um in height, rather densely spaced; surface between the warts apparently smooth
.......................................................................................................................... A. inclusa

Spines higher, less densely spaced; surface between the warts Not SMOOth.............ooiiiii i 6

Spines stout, up to 2 um high, apically flattened, widely spaced and easily broken; surface between the warts
diStinCtly Striate FUQUIOSE .......eeeiiiiiiiiieeeeeee e et e e e e e e e e e e s e e s e eaeernraeeaeees A..subinclusa

Spines up to 1.5 um high, more closely spaced, less easily broken; spore surface wrinkled between the

ST 0L TS A. intercedens
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