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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. 3. Graphs of mismatch distribution based complete sequence ND2. A: Zagros lineage, B: Caucasian lineage, C: European

lineage and D: Asian lineage. Horizontal axis is number of different nucleotides between individuals, and the vertical axis indicates
the relative frequency of different nucleotide numbers.


http://dx.doi.org/10.29252/nbr.5.2.155
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.2.2
https://nbr.khu.ac.ir/article-1-2725-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.24236330.1397.5.2.2.2 ]

[ DOI: 10.29252/nbr.5.2.155 ]

161/151

Nova Biologica Reperta 5 (2): 155-167 (2018)

VOO-\FPY Y E)Lo..i': A ..\.l> ) ‘ajl:, 30 e LSL““-JL‘

Sitta carolinensisGAV296
Sitta krueperi

Sitta canadensis
Sitta pygmaea

arctica
109Finda
096Prima
115Prima
092Prima
083Prima
052Gorna
057Magaa
137Prima
OO05Prima
046Gorna
135Prima
112Prima
094Prima
0O44Monga
o88Prima
077Tyva
078Tyva
O055Magaa
023Khaba
O41Khaba
012Gorna
059Magaa
130Prima
062Magaa
003Sakha
090Prima
O56Magaa
013Burya
0O60Magaa
108Finda
122irkua
015Sakha
100Japna
O09Kamca
141Prima
058Tyuma
110Prima
033Krada
104Krada
106Krada
031Krada

KERMASHAH15

YASOJ17
YASOJ18
YASOJ16
YASOJ19
YASOJ20

KERMASHAH12
KERMASHAH11
KERMASHAH14
KERMASHAH13

el )l

2 UPLY

SEO072MOS
SEO50MOS
SE049MOS

voucher NRM 976163
146Germa
SEO038KUR

1[ 100 1 103
700 100
0.6
0.981751.4
94.30
l—
0.94
93.21|
.95
0.91 0.
0.811789.91
76.45l
0.99
1 98.98
100
0.76
65.31
0.94
92.31
0.83
71.30
0.56
51.30

SEO70MOS

081UK
082UK
107Swiza
150Germa

TN

AL YU sl (0SS (655 515) (alodanys S 5 o5 sy 33 3 osbizad b 15 slaolans s 53 Kim S8 08 uliipls cot s -8 S5
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Bootstrap support.
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Fig. 5. Haplotype network (Median Joining network) of the Eurasian Nuthatch and other Eurasian Nuthatches, based on
complete ND2 sequence. Size and color of circles represent the number and position of haplotypes respectively. The numbers
above the connecting branches reflect the number of mutational steps joining the haplotypes.
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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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Table 3. Genetic distance among five subspecies of S. europaea in Eurasia (the below and right numbers represent the
genetic differences and the upper and left numbers represent the standard deviation).
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