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Phylogeny of some species of Astragalus (Fabaceae) based on
morphological data
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Abstract. The phylogenetic relationships among 39 species belonging to 12 sections of Astragalus from Iran were
studied on the basis of 29 morphological characters. The cladistics analysis of the morphological data was performed
using PAUP* 4.0b10 program. The obtained data were compared with the molecular systematics data obtained from
nuclear DNA ITS. In contrast with previous molecular systematic studies, the morphological data placed the sect.
Caraganella as paraphyletic clade to the sects. Cenantrum, Nuculiella, and Eremophysa. Our results were similar to
those obtained by previous molecular systematic studies which specified sects. Astragalus, Alopecuroidei and Laxiflori
as paraphyletic clades. In accordance with data presented in previous molecular systematic studies, the species of the
sect. Caprini showed close relationship with those in sects. Pelta and Pendulina. The present analysis, consistent with
molecular systematic studies, rejected the monophyly of most sections studied. Therefore, although the circumscription
of those sections needs to be carried out on the basis of the results of widely accepted molecular and morphological
phylogenetic studies, future studies are needed to clarify and resolve some remaining ambiguities.
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Table 1. Sub-generic classification of the old world Astragalus.

Bunge (1868) Boissier (1872) Gontscharov Podlech (1982, 1983, 1994) Maassoumi(1998)
(1946)
Phaca Phaca Phaca Phaca
Hypoglottis Hypoglottis Hypoglottis Hypoglottis
Trimeniaeus Trimeniaeus Trimeniaeus Trimeniaeus Trimeniaeus
Tragacantha Tragacantha Tragacantha Astracantha (as a genus) Tragacantha
Cercidothrix Cercidothrix Cercidothrix Cercidothrix Cercidothrix
Calycophysa Calycophysa Calycophysa Calycophysa
Calycocystis Calycocystis Calycocystis Calycocystis
Epiglotis Epiglotis Epiglotis
Pogonophace Caprinus
Aegacantha Astragalus

alllas 5,50 slodisS lasi 5 loaisy oL - Jgoo
Table 2. Sections of investigated species and their numbers

Sections Number of Number of species Number of species
selected species in Iran in the world
Alopecuroidei 6 9 48
Astragalus 3 9 51
Caprini 10 111 273
Caraganella 2 2 4
Cenantrum 4 0 41
Chronopus 2 6 7
Eremophysa 2 5 13
Laxiflori 2 2 20
Nuculiella 1 0 1
Pelta 1 1 6
Pendulina 3 1 17
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Table 3. Morphological characters used in the analysis.

N Character State (code)
1 leaflet’s folding folded (1) not folded (0)
2 number of leaflets less than 8 (0) 8-20 (1) more than 20 (2)
3 leaflet’s shape oblong or obovate (0) orbicular (1) narrowly linear (2)
4 leaflet’s apex rounded or notched (0) | obtuse (1) acute (2)
5 leaflet’s size more than 20 mm (0) between 10-20 mm long less than 10 mm (2)
@)
6 leaflet’s upper surface smooth (0) scanty (1) copious (2)
pubescence
7 leaflet’s lower surface smooth (0) scanty (1) copious (2)
pubescence
8 petiole size 1/3 length of leaf (0) 1/5 length of leaf (1)
9 spinescence leaflet rachises rachises induranted (1)
nonindurated (0)
10 length of stem stem less than 4 cm (0) stemless or more than 4 cm
stem (1)
11 stipule texture foliage or becoming scarious (1)
green (0)
12 stipules all free (0) 1-2 connate (1) more than 2 mm
connate (2)
13 presence of hairy Stipule present (0) absence (1)
14 stipule shape linear or triangulate (0) ovate (1)
15 stipule size less than 6 mm (0) between 6-15 mm (1) greater than 15 mm
@
16 inflorescence type axillary, loose and short | axillary and dense raceme, | terminal and dense
raceme (1-4fls) short short peduncle (1) raceme, short
peduncle (0) peduncle (2)
17 length of pedicel less than 2 mm long (0) between 2mm and 5 mm more than 5 mm long
long (1) 2
18 calyx shape campanulate (0) broad tubular and inflated tubular and gibbous
)) @
19 presence of keel teeth absence (0) present (1)
20 presence of hairy stigma absence (0) present (1)
21 stipe length none or less than 2 mm more than 2 mm long (1)
long (0)
22 valve texture papery (0) not stiff, leathery (1) stiff, leathery (2)
23 valvis pubescence smooth (0) dense longe hair (1) scanty short hair (2)
24 valvis surface smooth or faintly coarsely reticulate (1)
reticulate or nerved (0)
25 fruit septum unilocular (0) semibilocular (1) bilocular (2)
26 upper suture of fruit shape flattened (0) grooved (1) carinate (2)
27 lower suture of fruit shape flattened (0) grooved (1)
28 fruit beak length more than 3 mm long (1) | none or less than 3 mm
long (0)
29 fruit cross-section doris-ventrally lateral compression (1)
compressed (0)
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Fig. 1. Seventy percent majority rule consensus tree derived from MP analysis of the morphological characters.
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