155/ 80

Nova Biologica Reperta 5 (2): 155-167 (2018) VOO-VFY 1Y 8,les o Al o i pole ;0 (pgs slaaiily

Olplw 515 Segs 1o (B> (Jo& o5 495 25 IS &b (i p
'S a5 Geses Lo e el e ooy Lo e Y LIS dases osl 36 0 5 srs

G ZARSEIEEH VAL AN 7A VASSH-SPR WAL o YL VA (IRGSV JFPRAL o YVATRYA B RGP TN

Q\x‘gcjf‘Q\J{Jo@@‘)gﬁcuﬁjéj)jm{m:ﬁ ‘N@l}.ﬁ;mbg’;ﬂjh@e};‘
O\ﬁhbgﬁcogfﬁ Gtﬁ}éj)}w (}l; oli.idb s ) Ja@n}&)&:.& 5asls gg:,.m;_).]a:zs ) g
Q\}LHQ\J@' ‘Q\,@J QLE.:EA)C}Lc J;-‘_} @M‘N‘ A‘)T alii}‘é cdjj‘j@%)‘]a.?u a})?r

mkaboli@ut.ac.ir : oL J s’

POl ias 5 Oods el Sla, 55 65 i SOl gla K 53 s U2 31658 05 WA s b Lol Al s s IS S oo
33315, Ve 3 el (5B 5 bl el SlasS b anlin 53 0 S5 68 sy SR IS8 68 5 eSS Ly, 5 (S5 bl
T 0 (Slapos 5 (65 o5 S amme il oSl 51 5 gmmn b ool sy 5 4 ASSES Ol 55 g v S5 5 0lisle ST Ol > s o 15 4t
S mop s w515 esS wby 5l Mg Ve 5 05 eSS g Gl iV PV ND2 05 JalS” JI5 179 51 eslial b (S5 Slalllas s Sbls
o3lizal b aeabshle o Jals) Cuimen 38 plnil (gles Cunys S 5 s S5 s ey s TRNFG Jie Slaslinal b ol )5 (sl oo 128 8
croman 303 0L o 515 Sl Gl 1y 35 4 jamie alohla sler adllan ol mls (58 3 (s S Sseenly 5 Ao Jla] 5uﬁ,,§n
S oS0 bl oo 51 ool FsT 8,bT s sl b eSS (65 L 51 o S15 slacanes 35 OT 51 (S ol )5 slo ot
Gl o 3 a5 BB (S5 Sk 55 5 Sl 5 Fer ST sl 0li ) Ko I8 08 Caliien lataman o 53 1) (S5 5t b Sl e
3 3505 e (315 JolSS B8 w4 Olgon 1y Lnlysl > (Mo S80S il (Slalomar a3 3 o S5 5 5l sl T (slasls Cakisue
6,8 55 oS he ol3 oSG 58 55 Ol e 41, S.€. caucasian 5 S.e. persica gl S

ND2 S5Lt (s )8 sin eis315 JalSS 887 ¢35 5k Jals5 el 5l SIS (SO 319

Evolutionary history of subspecies of Eurasian nuthatches (Sitta

europaea persica) from Zagros Mountains, Iran
Masoud Nazarizadeh?, Mohammad Kaboli!*, Hamid Reza Rezaei?, Jalil Imani®, Alireza

Mohmmadi' & Saeid Khaki!
Received 10.01.2017/ Revised 16.12.2017/ Accepted 16.05.2018 / Published 20.09.2018

1Department of Environmental Sciences, Faculty of Natural Resources, University of Tehran, Karaj, Iran
2Department of Environmental Sciences, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,
Iran

3Department of Environment and Energy, Islamic Azad University, Tehran, Iran

Correspondent author: mkaboli@ut.ac.ir

Abstract. Sitta europaea, with 18 subspecies, has a wide distribution in deciduous forests of Eurasia. The aim of this
study was to evaluate the taxonomic and phylogenetic relationships of this subspecies to European, Asian as well as
Caucasian clades. 10 individuals of two populations from Zagros forests in Kermanshah and Kohgiluyeh and Boyer-
Ahmad Provinces were captured with permission from Iran Department of Environment and their blood samples were
collected. Furthermore, we used ND2 sequence data (1041 bp) for 136 sequences from GenBank and 10 sequences
from Zagros Mts. Genetic variations and Genealogical analysis was calculated using complete ND2 gene sequence
(1041bp) and TRN+G model, Bayesian trees and maximum likelihood, respectively. Median joining algorithm showed
the relationships among haplotypes. We found four new haplotypes for the Zagros populations. Phylogenetic analysis
indicated that Zagros populations were distinct from Caucasian clade. Fsr statistical values, resulting from the analysis
of molecular variance represented significant variations in genetic structure among Eurasian Nuthatch populations.
Moreover, Fcr revealed significant variation among European, Asian and Caucasian clades. Our result suggests that
Eurasian Nuthatch populations in Eurasia comprise three phylogenetic species, and likely biological species. However,
the previous nomenclature subspecies, S.e. caucasian and S.e. persica, can be regarded as a common phylogenetic
species.
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Fig. 1. Distribution of Eurasian Nuthatches ND2 haplotypes (Zink et al., 2006; Hung et al., 2012). Color of circle for
lineages and haplotypes: Asian lineage (Green), Caucasian lineage (Red), and European lineage (Yellow). According to
Hung et al. (2012) and Zink et al. (2006). Sample localities in Iran, including: Zagros forests (Kermanshah and Yasouj)

(Pinkish circles).
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Table 1. The genetic characteristics of lineage and genetic diversity index (Hd- haplotype diversity, Pi- nucleotide

diversity, n: number of samples, K- The average number of different nucleotides).
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Table 2. Analysis of molecular variance (AMOVA) for four lineages of the Eurasian Nuthatch 1) considering all
populations as a unified group and 2) grouping of populations based on identified lineages by phylogenetic analysis.
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