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Astragalus brachyodontus Boiss.

A. glochideus Boiss.

A. jodostachys Boiss.

A. lunatus Pall.

A. ornithopodioides Lam.
A. shelkovnikovii Grossh.
A. stevenianus DC.

A. argyroides Beck.

A. pravitzii Podl.

A. ruscifolius Boiss.

A. onobrychis L.

A. brevidens Freyn & Sint.

A. cancellatus Bunge.
A. sevangensis Grossh.
A. lilacinus Boiss.

A. stocksii Benth.

A. frigidus (L.) Gray.
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Onobrychoidei

Onobrychoidei
Onobrychoidei
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Cenanthrum
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matK: AB727537
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matK: AB727538
ITS: AB727532
matK: AB727539
ITS: AB727533
matK: AB727540
ITS: AB727534
matK: -

ITS: AB727535
matK: AB727541
ITS: AB727536
matK: AB727542
ITS: AB721936
matK: AB727543
ITS: AB721944
matK: AB727544
ITS: AB721945
matK: AB727545
ITS: AB727518
matK: AB727546
ITS: AB727511
matK: AB727547
ITS: AB727513
matK: AB727548
ITS: AB727521
matK: AB727549

ITS: AB727516

matK: AB727550

ITS: AB051966

matK: (Kazempour Osaloo
et al., Unpubl. data)

ITS: AB231092

matK: (Kazempour Osaloo
et al., Unpubl. data)
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Habit

#1. Height: <15 c¢m (0), 15-50 cm (1), >50 cm (2)

Stem
#2. Branching: low (0),
Stipule

high (1)

#3. Stipule size: <2 mm (0), > 2 mm (1)

#4. Stipule color: green

ish (0), white (1)

#5. Hair compression: dispersed (0), dense (1)

#6. Hair color: only white (0), white mixed with black (1)

Leaf

#7. Leaf size: <2 cm (0), 2-7 cm (1), > 7 cm (2)

#8. Leaflet pairs no.: <

3(0), 3-10 (1), > 10 (2)

#9. Leaflet L/W ratio: < 1.5 (0), > 1.5 (1)

#10. Leaflet shape: linear (0); oblong elliptic (1), obovate (2)
#11. Leaflet indumenta type: both sides densely covered (0), both sides dispersedly covered (1), one side densely and other one

dispersedly covered (2)
Inflorescence

#12. Black hair on peduncle: absent (0), presence (1)
#13. Inflorescence type: sparse raceme (0), dense raceme (1), head (2)

Calyx

#14. Calyx type: campanulate (0), tubular (1), gibbose tubular (2)

#15. Calyx hair symmetry: symmetrical (0), asymmetrical (1)

#16. Calyx teeth type: equal (0), unequal (1)

#17. Calyx teeth internal surface hair: absent (0), presence (1)

Corolla
#18. Corolla color: yell

ow (0), purple (1), blue (2)

#19. Standard L/W ratio: < 2.5 (0), > 2.5 (1)

#20. Standard shape: elliptic (0), obovate (1), rhomboid (2)
#21. Standard tip: obtuse (0), acute (1), emarginated (2)

Style

#22. Style hair: absent (0), presence (1)

Pod

#23. Pod shape: linear (0), elliptic (1)
#24. Pod L/W ratio: <3 (0), 3-15 (1),> 15 (2)

#25. Hair compression
#26. Black hair on pod:

on pod: dispersed (0), dense (1)
absent (0), presence (1)
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Character No.
Taxa

11111111112222222
12345678901234567890123456

A. frigidus

A. stoksii

A. pravitzii

A. ruscifolius

A. argyroides

A. brachyodontus
A. jodostachys

A. glochideus

A. lunatus

A. ornithopodioides
A. shelkovnikovii
A. stevenianus

A. onobrychis

A. cancellatus

A. lilacinus

A. brevidens

A. sevangensis

21100121022000000001210001
21000000020100010001210100
00010011120002000000210000
10000010120102001011200000
10100011120102001211210001
11110111110101011202200100
11110112111101010201100111
11111112111101011201100111
11110112111001001110100101
11100112120120001202200110
11100111000111011202100110
11111111110111011211110101
11110112111101011212101110
11111121110111011211110101
11110102111101011212101110
11111111110121101212000110
11111112101120101211200110

o=l sl el rln JE
ITSSm (F) 5 -GGAAGGAGAAGTCGTAACAAGG-3’
1Tsrrs,  ITS4(R)_S“TCCTCCGCTTATTGATATGC-3'
ABIOIF ~ 5-AGGAATTCATGGTCCGGAAGTC-3’
ABIO2R  5-TAGAATTCCCCGGTTCGCTCGCCGTTAC-3’
Atk trnK-F 5" -GTATCGCACTATGTATCATTTGA-3’
matK-R 5 TTGCATAGAAATAGATTCGCTCAAA- 3’
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sLapl S las S 1zl 531 Jege Glaosls
Sl 3l eslital b dasisad J5 e 51 Jool
Looylalsyge gla JIg wew codd 20l 5 9 Bioedit
(Larkin et al., 2007) Clustal X )lj_élpz ) eslaza
SLposls oy jls s s S sy
(5 35 50 DNA askad 95 15 (5l ok (g5l yon
Y/\Y e s MrBayes )l sl 5 eSS 4
&y 92 4 (Ronquist and Huelsenbeck, 2003)
s o g gy K b oS 5 4

S50 o) S5 ST el ol
a..; MrModeltest 4t ;| sslawl L Bayesian

AIC gsﬂ e | )\ el uﬂl ‘*“J s 9 A\TAN

Lsl.«l_<: swJas (Akaike Information Criterion)
Lus Ol b 5 5 e (lmesls (6l s ulie
4 0331 ol 3b (Posada and Buckley, 2004)
o & SYMHIHG sl adi s 5
9 =Ny S matk o5 ¢l , GTR+I mrDNA ITS

odd Ol (oS 5 laesls w Sl sl s HKYHI

5y 50 dnlad 25 g PCR Coes l Oliabsl 1 ey

S5 ST I35 605 5o SN eSS 4y,
Sl sl 36 5 (p S 5L Y )05 (sladil
oSy Iy e s late oy S 2STs
(O ) L ol Al sl op 55 (slas sl
SN g S5 Dl i by 5 db Jl
ABI Genetic analyzer o&zws L Y Koy 5o
b o s sl s § M5 eni 3130
3ABIOIF L ITS5,, sla $5LT ;inrtDNA ITS

A oslizal tINK=F 51 _ud 5 IS sla JI 55 sl

s 3gkd (sl LT
3 o (S5 ke LT s bde s s lesls
PAUP* 15510 5 &SaST 4 eglosls w 5le S5
Uiay 3l e3liul U s (Swofford, 2002) 4b10 4k
(:L?dl (maximum parsimony) g s=4b o deicy
) sl ol Sy g 4 Sl (6188 s
(equal weighting) O) 30t D gme 4y Sl MY
i ;b 5l codd 5 yls Sliw adST il SJUT 50
ol Sl s SleMbl gyl ¢ o s 46,0
S i 35 5 8 25 Sy s LT i
3 flf O (lf ol 5 g, L (heuristic) sLis|
SV (lmaigy oy 5,5V e L sl
o asls Dol ¢SS ol jan 4 ACCTRAN Silis
(TBR) sdzes JLoail 5 Cs s (g5lmaasins 53
Sl odosT s a sy o 5ol S adS” i oslizul
7S o e Sy Sy s a4 g ok 4D GIUT

4 casalsl 43 .00 5 asl,l (strict consensus tree)
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245 Gosb a3 KuS b ek &) 50
wsls sl 0s 8PS wa b6 E 5335050 5
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Sl 93 6 e o (6t el oSk
25 3 s s 4 olaws sk 4 1
(PP, Posterior ((glaslé Colas) g Jlaz>|
Lo a9 L |2l s 05 95 6l Probability)
Gt OLL 3 s okl (615 5 05 53 S ¢ o
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S S S b s el S matK o
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TR ‘5)‘9T@'>'- Ol g3 o y3 YO b g e sl 0T
0 Jlearl &zt 3 &y 4 6T 0ilaSly 5 ol 5
(PP) (gLt Cylom & b gy o sslie b of jas sy
oy 53 Lasstls ol s &) il i 55
395 o Oby ey Jla=l 4 b s e slel L Bayesian
3340 by e Gbresls 6 S 5 b5, ke &
S8l I b gl g T ¢ gn 55 s 4
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(Farris et al., 1995)

Pl
lhcsu ) Sdodld ke

o sy sla S5 oSsiks LT

DS A sl sl 53 (g s By
3 C‘-f AY J sb 4 (most parsimonious) < 3
L !5 (CI, Consistency Index) s il jesli

L =+ (RI, Retention Index) Wl jesLs 4 +/0YA
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A.brevidens
_|: A.glochideus
A.brachyodontus
A.shelkovinkovii
A.jodostachys

A.se
Alunatus

5

60 A.argyroides
—|_—|:A.mscifﬂlius
A.pravitzii

A.frigidus
A.stoksii

s o ly ;K05 ol 885 s 8 506ledl cosls
i glaas § 48 s Lo Gy (1 JSs)
JoL——31,Onobrychoidei y Ornithopodium
@}J)QQJASOMWA}QXJ)J‘J};@
/M s> LA, brachyodontus s A. glochideus
S 3 p sba S el e 5L oS 6 Ko
35 nodalin ¥ i j3aS 5 bolen .l
B PR PGPS, | X B W RV PR S PP FPL A 4
Lled 8 13 o b aseel &y g0 amatK 05 Iy
o=l b Sl ITS laosls LT 4 4 jlw LT

o=l slas § i 8l 5 05,5 A Onobrychis

Conla jidu
ITS Gla g 31 fhol> o 5 Sodls 6T
matK ¢

ru\_& sdeasolis §d 94> U ILD Q).A)T 2_>|'.:.:.’
Cewl b g5 ol Glaesls Ol S5k yuiles
e O a5 5l 5 ki e 5 L Ll (P=0.04)

Section

Onobrvchorder

Ornfthopodimn

Onobrychoider

. Ornithopodium
451": A.stevenianus
A.cancellatus — Onobrvchoider

A.ornith op odioides— ¢ Irnithopodivm

Dissirifori

‘ Quigrop

C;LLJ_,JL:TJ‘J—;B&J_{JA las Csys - K_&'
sldel. Sgomb Jgyanedd a3y sHlilsw )
oS sl 55, s Ol 2 e sla 55,0 basLa YL

ALledis o315 Qa5 doys O+ )

g0 Sl Wl
NrDNAITS 3l fol> srvosls

asnrDNA ITS JIs5 4 b g 0 slmosls SJIUT
SIS 93 L S5ské oo 55 &S Bayesian i,
A. argyroides is,8 4w 45 3, S sloul Lol
ad 5 o bl ¢SS s A, ruscifolius 5 A. pravitzii
$58n5 (¥ JS8) 8 o 5 pas )5 p3 a8
SIUT Sl edaT Cs 4 S s aslin o 55 ol NS
GAUT opl does @ a5 bl ity Slio
ks S Ll 51+ /8Y Cule= LA, onobrychis & 8
SLS 53 gl 05,8 Ol 4 ol o ok anlllan
33 e 2,8 e 1B 5 5 sl 5 slas S
»5 -5 A. jodostachys s A. brachyodontus «,8
i Ol Laolyy ol 4. blenls LS5 (o ol
o Sose 05 i 3 e 55 ol gl S
(Y JSK) Cnl oile 3L ok

e g 5 matK sy Jlg5 31 fol> svosls
LS 5 slyls LT ol S el ghske o
i o e 45 58 aw 45T () b 4 il odes
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Phylogenetic study of some bifurcate hairy sections belonging to
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Abstract

In this research, total of 15 species belonging to Astragalus section Ornithopodium as well as
its closely related ones were analyzed using morphological and molecular data. A. frigidus
and A. stocksii were selected as outgroups based on previous studies. Based upon our results,
species of sect. Ornithopodium along with those of sect. Onobrychoidei were placed within a
single large clade with high support and are closely related taxa. Species from section
Dissitiflori formed a distinct clade from the two other studied sections. Based on our
molecular and morphological data, Astragalus pravitzii Podlech, which had been recently
transferred to the section Ornithopodium from the section Dissitiflori, was not affiliated with
that section.
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