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Abstract. In this study, phylogenetic relationships and evolutionary trends of morphological characters of Astragalus
sects. Acanthophace and Aegacantha were studied using nrDNA ITS and rpl32-trnLYA® datasets while Astragalus
stocksii was selected as the outgroup. The phylogenetic results indicated the non-monophyly of A. sect. Acanthophace
in its current circumscription due to the distant exclusion of A. ovigerus from the core group, and incongruence between
nuclear and plastid datasets on the basis of different position of latter species in the resulted phylogenetic trees.
Astragal us sect. Aegacantha was also found to not being monophyletic due to the distant position of A. montis-parrowii
from the other representatives of the section while accompanying with other spiny Astragalus species. The
Optimization of 32 morphological characters on the Bayesian combined tree indicated that some characters were most
useful for delimitation of taxa in sections Acanthophace and Aegacantha. The results obtained from the evolution of
characters showed that standard blade constriction, legume shape and possessing unilocular pods were of diagnostic
importance for the separation of A. ovigerus from other species. Thetraced characters werein accordance with the phyl ogenetic

Received 06.08.2019/ Revised 11.12.2019/ Accepted 18.12.2019/ Published 01.07.2020 AYAR/FN N Ll YAA - AYY Lo pdy NYAA AT - 2l NN BN F cdl o

228/YYA



Khdlili et a. Phylogeny and morphological evolution of some Astragalus

05 Saiss (Fp (lid Sy Slio JalSS 5 ) oSen 5 LIS

position of A. montis-parrowii, which was separated from other members of sect. Aegacantha, as the number of flowers in
inflorescences, the presence of peduncle, hairy petal, pandurate standard and constriction of standard that is differentiatiated
to claw, the presence of claw in standard and the length difference between keel and wing were different from those in

other members of the sect. Aegacantha.

Keywords. Character evolution, homoplasy, leguminosae, phylogenetic relationship, synapomoprphy
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(nrDNA ITS/rpl32-trn YA%)
Astragalus stocksii Benth. ex Bunge | Caraganella | Iran: Foroughi 10802 (TARI) (AB051966/L C426004)
A. echatanus Bunge Campylanthus | Iran: Hamzehee 1513 (TARI) (LC529244/L C529286)
A. lagopodioides Vahl Hymenostegis | Iran: Assadi & Olfat 68825 (TARI) (AB052013/ L C529288)
A. verus Olivier Platonychium | Iran: Mozaffarian & Maassoumi 47797 (TARI)
(AB052023/AB908473)
A. compactus Lam. Rhacophorus | Iran: Podlech et al. 55226 (M SB) (L C529252/L C529296)
A. keratensis Bunge Anthylloidei | Iran: Maassoumi & Zarre 71945 (TARI) (AB908454/AB908595)
A. piptocephalus Boiss. & Hausskn. Polystegis Iran: Maassoumi & Mozaffarian 76763 (TARI)
(AB052018/AB908522)
A. cryptocarpos DC. Acanthophace | Turkey: Engel 108a (MSB) (LC529217/L C529257)
A. cystosus Zarre & Podlech Acanthophace | Iran: Runemark & Sardabi 23785 (TARI)
(LC529218/L C529258)
A. hezarensis Zarre & Podlech Acanthophace | Iran: Mirtgjeddini 1383-7-3 (TMUH) (LC529219/L C529259)
A. horridus Boiss. Acanthophace | Iran: Runemark & Lazari 26188 (TARI) (LC529220/L C529260)
A. lycioides Boiss. Acanthophace | Iran: Wendelbo & Foroughi 11456 (TARI)
(LC529224/L. C529265)
A. ovigerus Boiss. Acanthophace | Iran: Sardari 3107 (TARI) (LC529229/L C529269)
A. sclerocladus Bunge Acanthophace | Iran: Zarre 69116 (TARI) (LC529231/L C529271)
A. stenostegius Boiss. & Hausskn. Acanthophace | Iran: Assadi & Mehregan 89036 (TARI) (LC529230/L C529270)
A. ajfreidii Aitch. & Baker Aegacantha | Afghanistan: Freitag 3623 (MSB) (L C529239/L C529281)
A. altimurensis |.Deml Aegacantha | Afghanistan: Podlech 18531 (MSB) (L C529238/L C529280)
A. bornmuelleranus B.Fedtsch. Aegacantha | Tadzhikistan: N. G. Kaletkina 1976/12950 (W)
(LC529240/L.C529282)
A. leiosemius (Lipsky) Popov Aegacantha | Iran: Amidi & Pariab 4812 (TARI) (LC529241/L C529283)
A. montis-parrowii Maassoumi & Aegacantha | Iran: Nemati et al. 6108 (TARI) (LC529242/L C529284)
Nemati
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Fig. 1. The 50% majority-rule consensus trees inferred from Bayesian analysis using, A. nfDNA ITS. B. rpl32-trnLYAC,
C. combined datasets. Posterior probability (PP) values are depicted on the branches.
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Table 2. The values of the ci: consistency index, ri: retention index, characters, states and number of changes for each
attribute in studied species.
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Table 3. Morphological character binary matrix used in the ancestral reconstruction. N: unknown character ate.
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Fig. 2. Ancestral state reconstructions of morphological characters discussed in the text. A. leaflets shape (character: 6).
B. the number of flowers in inflorescence (character: 12). C. inflorescence peduncle (character: 13). D. the color of
petal (character: 21). E. the shape of standard blade (character: 25). F. standard constriction (character: 26). G. standard
shape at base (character: 27). H. legume shape (character: 31). I. the number of legume loculs (character: 32) The
patterns of homoplasy are shown using various colors.
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