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Abstract. During the study on the specimens of Astragalus sect. Ammodendron in the herbarium of Ferdowsi University
of Mashhad (FUMH), based on the last and most recent sources, two new species, i.e. A. microfoliolatus sp. nova and A.
rashed-mohasseli sp. nova were found and described. Morphological evidence confirmed that the belonging of these taxa
to Astragalus sect. Ammodendron. The most important differences between A. microfoliolatus and its closest relatives are
leaflets with very small size and glabrescent legume. Also, the main distinctive characters ofA. rashed-mohasseli are the
presence of hairs on the dorsal side of vexillum, oblong legume and short rachis. Hairy vexillum has been obseverd for
the first time in this section. In addition, A. aiwadzhi is recorded as a new species for the flora of Iran. Taxonomic
descriptions, illustrations and distribution maps are provided to expedite identification.
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INTRODUCTION

Astragalus L. (Linnaeus, 1753) is the largest genus
of flowering plants with approximately 3000 species
worldwide. Section Ammodendron Bunge (Bunge,
1868, 1869) is one of the most complex groups
among those covered with bifurcate hairs.
Astragalus sect. Ammodendron was first established
by Bunge with 19 species. According to recent
studies, however, this group includes approximately
80 species worldwide of which 35-40 species and 25
endemics are distributed in Iran (Rechinger et al.,
1961; Maassoumi, 1998, 2005; Podlech et al., 2010;
Ghahremaninejad, 2004a,b, 2005; Ghahremaniejad
& Gaskin, 2004; Nasseh et al., 2010, 2012; Dastpak
et al., 2011; Podlech & Zarre, 2003, 2013). Iran is
one of the most genetically diverse hotspots of
Astragalus with about 826 species
(Ghahremaninejad, 2015).

The plants in this section are shrubby or sub-
shrubby, often becoming more or less leaflet-less
with age. After the development of the stems, they
are densely covered with appressed medifixed, white
hairs. Stipules are often membranaceous, somewhat
adnate to the petiole or almost free. Petioles and
rachises are sometimes hard and spiny. Leaflets are
found in 1-3 pairs, rarely unifoliate. Inflorescences
are usually lax with short or long peduncules.
Bracteoles are absent. Calyces are campanulate or
nearly so and not inflated in fruit. Pods coriaceous,
include 2 locules, slightly longer than the calyx,
sessile to stipitate, valves densely covered with soft,
long, appressed or spreading, basifixed hairs,
sometimes mixed with short medifixed hairs or
rarely glabrous (Podlech & Zarre, 2013).

Phytogeography. The diversity center of Astragalus
section Ammodendron is the Turkestanian floristic
Province (Takhtajan, 1986) of the Irano-Turanian
region. The members of this group are vastly
distributed in the Armeno-Iranian Province of the
aforementioned region. The great majority of species
of sect. Ammodendron (Maassoumi, 1998; Podlech
& Zarre, 2003, 2013; Podlech et al., 2010) occurs in
Middle Asia, Egypt (Sinai), Turkey, Saudi Arabia,
Near East, Caucasus region, Iran (mainly in the
central, southern and eastern parts of Iran) and
Afghanistan and Pakistan (Ghahremaninejad, 2004b;
Podlech & Zarre, 2013). They are mostly
psammophytes or associated with more or less sandy
substrata, in dry and semidesertic regions and very
rarely petrophilous plants of foothills and low
mountains. (Ghahremaninejad, 2004b; Podlech &
Zarre, 2013).

The aim of the present work is to study the taxonomy
of the genus Astragalus section Ammodendron with
a focus on collected materials from NE lIran. Since
Middle Asia in Irano-Turanian region is the main
diversity center of Astragalus sect. Ammodendron
(Komarov, 1946; Maassoumi, 1998),the vicinity of
Razavi Khorassan province to this area resulted in
the occurrence of many species of this section in NE
Iran.

MATERIALS AND METHODS

Herbarium specimens of the genus Astragalus sect.
Ammodendron in the herbarium of Ferdowsi
University of Mashhad, (FUMH) were revised.
Studies were carried out by using different floras and
resources (Gontscharov, 1946; Maassoumi, 2005;
Podlech & Zarre, 2010, 2012, 2013) and related
taxonomic literatures (Bunge, 1868, 18609;
Gontscharov, 1946; Rechinger et al., 1961,
Maassoumi, 1998, 2005; Podlech et al., 2010;
Ghahremaninejad, 2004a,b, 2005; Ghahremaninejad
& Gaskin, 2004; Nasseh et al., 2010, 2012; Dastpak
etal., 2011; Podlech & Zarre, 2003, 2013). The most
important characteristics of the examined specimens
were the size and shape of leaflets, the characteristics
of inflorescence comprising the length of peduncle
and raceme, the size of calyces and the type and color
of their hairs, the number of flowers, the shape and
size of the legume and their indumentum types.

RESULTSAND DISCUSSION
Taxonomic treatment
New taxa to the world

1. Astragalus microfoliolatus Nasseh, sp. nova
(Figs. 1, 2; Tables 1, 2)

Type: Iran. Razavi Kohrassan: N Torbat-e
Heydariyeh, Robatsang, 4 October 1991, 1650 m,
Joharchi & Zangooei 21038! (Holotype: FUMH!,
Isotype: T1).

Diagnosis: Differt ab A. squarrosus Bunge: Foliis 2-
5 % 1.5-2 mm (nec 5-12 x 1.5-4 mm). Rachis 0.2-0.7
cm longi (1-4 cm). Bracteae 0.5 mm longi (nec 1-1.5
mm). Calyx 5-6 mm longi, subtus pilis obsita
paulatim glabrescens (nec 6-8 mm, dense pilosa).
Leguminibus 4.5-5.5 mm longi, subtus pilis obsita
paulatim glabrescens (nec 6-8 mm, dense pilosa).
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Ferdowsi University of Mashhad, Herbarium (FUMH)

Astragalus microfoliolatus Nasseh Sp. nova
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Fig. 1. A. microfoliolatus Nasseh; Joharchi & Zangooie 21038 (Photo by H. R. Sharghi).
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Table 1. Comparison of A. microfoliolatus & A. squarrosus
A. microfoliolatus A. squarrosus

species character

Leaflet 2-5x 1.5-2 5-12 x 1.5-3(-4)

Rachis (cm) 0.2-0.7 1-3(-4)

Bract (mm) 0.5 1-1.5

Calyx (mm) 5-6 6-8

covered with sparse hairs covered with dense hairs
gradually glabrescent
Table 2. Some floral and vegetative parts of the new Astragalus species
Leaflet legume Ovary Stamen Carina | Wing Standard Calyx Species
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Description: Plants perennial, up to 35 cm tall,
suffruticose, branched, densely covered with
medifixed appressed white hairs. Stipules 1-1.5 mm
long, membranous, shortly adnate to the petiole,
sparsely appressed white hairy. Rachis very short up
to 7 mm long; leaflets mainly 2 pairs rarely 1, obolng
to elliptic, 2-4 x 1.5-2 mm, mainly acute, rarely
obtuse, on upper side subglabrous to glabrous, on
underside densely hairy. Peduncles 0.5-1.5 cm long,
densely covered with medifixed appressed hairs.
Racemes 3-13 cm long, covered with medifixed
appressed hairs, 4-12 flowered. Bracts ca. 0.5 mm
long, membranous, ovate, subglabrous. Pedicel ca.
1.5 mm long, white hairy. Calyx 5-6 mm long,
campanulate to tubular, covered with medifixed
appressed white hairs; teeth short triangular, 1 mm

long, hairy on outer and inner side. Corolla yellow
when drying; standard ca. 11 mm long, elliptic,
wings 10.5-11 mm long, limb ca. 5 mm long, oblong,
claw 5.5-6 mm long, auricle small, less than 0.5 mm
long; keel 10-1.5 mm long; limb ca. 5 mm long,
elliptic-oblong, claw ca. 5 mm long, auricle very
short. Legumes ca. 5 mm long, ovate, covered with
basifixed spreading hairs on little tubercles, without
short hairs, with a short glabrous stipe ca. 1 mm long,
glabrous and a short beak ca. 0.75 mm long.
Flowering and Fruiting period: May-June.

Paratype: Iran. Razavi Khorassan: Torbat-e
Heydariyeh-Mashhad road, Robatsang, 20.8.1986,
Avyatollahi & Zangooei 14998! (FUMH).
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Discussion: Astragalus microfoliolatus is a new
endemic species, its distribution being restricted to a
limited mountainous area with a temperate to arid
climate in Razavi Khorassan, NE Iran. It has been
collected only from the type locality. This species is
very close to A. squarrosus, with some differences in
morphological characters summarized in Table 3. On
the basis of IUCN Red List categories and criteria

(TUCN, 2010) this species is classified as critically
endangered. Therefore, a conservation program for
this species is highly recommended.

Etymology: The name of the Astragalus
microfoliolatus for the new species is proposed due
to its very little leaflets.

Table 3. Comparison of A. rashed-mohasseli & A. macrobotrys

species A. rashed-mohasseli A. macrobotrys
character
Ovary (mm) 8-9 x 1-1.5, oblong, covered 5-7 x 2, ellipsoid, covered
with tangled homomorphic with heteromorphic, long
hairs and short hairs
Rachis (cm) 0.2-1 1.5-3
Standard hairy, limb rumboid glabrous, limb obovate and
rotundate at the apex
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Fig. 2. Distribution Map: e Astragalus microfoliolatus, A

2. Astragalus rashed-mohasseli Nasseh, sp. nova
(Figs. 2, 3; Tables 2, 3)

Type: Iran. Razavi Khorassan, SE Kalat-e Naderi,
between Hamam-Ghale & Baba-Faraji, N 36° 52'
28.31 " E 59° 53' 54.26", 970 m, 10 June 2009,
Joharchi 42985 (Holotype: FUMH!; Isotype: T!).

Astragalus rashed-mohasseli, m Astragalus aiwadzhi.

Diagnosis: Differt ab A. macrobotrys Bunge: Rachis
0.2-1 cm longi (nec 1-3.5 cm). Vexillum rhomboid,
pilosi (nec obovato, apice rotundatum, non
glabrescens). Ovary 8-9 mm oblonga (nec 5-7 mm,
ellipsoidea).
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Fig. 3. A. rashed-mohasseli Nasseh; Joharchi 42985 (Photo by H.R. Sharghi).
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Fig. 4. A. aiwadzhi B.Fedtsch.; Ayatollahi 15063 (Photo by H.R. Sharghi).
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Description: Plants perennial, up to 65 cm tall,
suffruticose, branched, covered wih medifixed
appressed white hairs. Stipules 1.5-4 mm long,
membranous, adnate to the petiole, somewhat
vaginate and connate, nearly with free tips triangular,
sparsely hairy or subglabrous. Rachis 2-10 mm long.
Leaflets in 1-2 pairs, 7-15 x 3-7 mm, elliptic to
obovate, rounded at apex, on upper side sparsely
hairy to subglabrous, on underside densely
medifixed appressed hairy. Peduncles (1-) 3-7 cm
long. Racemes (3-) 5-20 cm long when flowering, (8-
) 10-30 flowered. Bracts 1-2 mm long, ovate,
membranous, very sparsely white and black hairy,
sometimes sparsely ciliate at the margins. Pedicels 1-
2 mm long, white hairy. Calyx 4.5-5.5 mm long,
campanulate-turbinate, covered with medifixed,
appressed white haris, very rarely mixed sparsely
black hairs; teeth 1-2 mm long, narrowly triangular
to triangular, sparsely hairy on inner side. Corolla
yellow to pale violet when drying. Standard ca. 12
mm long, limb 6.5-7 mm long, rhombic-elliptic,
plicate at margin, hairy on outer side in upper part,
claw 5 mm long; wings 10.5-11 mm long, limb ca. 5
mm long, oblong, claw 6-6.5 mm long, auricle up to
0.5 mm; keel 10 mm long limb ca. 5 mm long, claw
5.5 mm. Stamen 9.5-10 mm long. Ovary oblong,
substipitate, only covered with long, tangled hairs.
Legume unknown but based on the ovary character,
it might be oblong.

Flowering and Fruiting period: May-June
Discussion: Astragalus rashed-mohasseli is a new
species which has been collected from Kalat-e
Naderi, a small part of Razavi Khorassan, NE Iran.
This type locality is a temperate mountainous area.
Collected only from the type locality mentioned
before, this species is very close to A. macrobotrys,
being different from the latter in the characteristic of
their standards due to the existence of hairs on the
former (Table 1). On the basis of IUCN Red List
categories and criteria (IUCN 2010) this species is
classified as critically endangered, therefore, a
conservation program for this species is highly
recommended.

Etymology: This species is dedicated to Professor
Dr. Mohammad-Hassan Rashed-Mohassel
(Ferdowsi University of Mashhad), the former Head
of the FUMH herbarium.

New Record to Iran

Astragalus aiwadzhi B.Fedtsch.,
Leningrad 8: 166 (1940). (Figs. 2, 4)
Iran. Razavi Khorassan: 21 km of Sarakhs towards
Sangar, N 36° 21' 7.1994"E 61° 8' 13.2"30 March
1987, Ayatollahi 15063! (FUMH).

Not.  Syst.

Description: Plants perennial, up to 55-65 cm tall,
subshrub, branched; ligneous older branches up to 25
cm long, grayish; branches of the current year 20-55
cm long. Stipules 2-2.5 mm long, membranous,
totally connate, bidentate sparsely hairy or
subglabrous. Rachis 1.5-3 cm long. Leaflets in lower
parts usually in two pairs, in upper parts in one pair,
1.5-4.5 cm x 2-3 mm, linear acute densely covered
on both sides with appressed white hairs. Peduncles
1.5-3cm long. Racemes loose, 10-20 cm long
with15-20 flowers. Bracts lanceolate 1.5 (-2) mm
long, ovate, membranous, very sparsely white
ciliolate. Pedicels 1-1.5 mm long, white hairy. Calyx
6-7 mm long, campanulate-cylindric, covered with
medifixed, appressed white haris, very rarely mixed
sparsely black hairs; teeth 1-1.5 mm long, narrowly
triangular to triangular, sparsely hairy on inner side.
Corolla yellow to pale violet when drying. Standard
11-12 mm long, limb rounded-oval, side in upper
part claw 5 mm long; wings 10-11 mm, Limb
oblong; keel 9-10 mm long. Legumes narrowly
ellipsoid, 6-8 mm long, 2-3 mm high, with a short
beak and a stipe 0.5-1 mm long; valves covered with
spreading white long and short hairs.

This species has been described and introduced from
Tadjikistan in ditione Schaartus, Vallis Bischkent,
inter Pagos Aiwadzhet Czaschmy (Gontscharov,
1946).Here we report it as a new record for the first
time from Iran.
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