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ABSTRACT: Pyrausta aurata (Scopoli, 1763), P. despicata (Scopoli, 1763), P. sanguinalis (Linnaeus, 1767),
P. castalis (Treitschke, 1829), P. pavidalis (Zerny in Osthelder, 1935) and P. gulpembe (Kemal & Kogak, 2018)
from Turkey were first time barcoded in the present study. Turkish populations and new species P. tatarica
(Kemal, Kizildag & Kogak, 2020) were evaluated the phylogenetic positions with other Pyrausta species and
populations. In the phylogenetic tree based on the mtCOI gene region delimitation of species and populations
constructed with Neighbor-joining, Bayesian inference, and maximum-likelihood algorithms. For understanding
the importance of the phylogenetic species concept in species delimitation, was reviewed cladistic topology and
genetic distances of Pyrausta species with new data.
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INTRODUCTION

The genus Pyrausta is one of the genera in the subfamily (Pyraustinae) with the largest number of species,
it has over 320 species. The members of the genus are abundant in number and diversity and these moths widely
distributed in the world. However, although the number of species is well known, a taxonomic revision of this
genus has not been performed (Sutrisno, 2002). Most species still haven’t detailed genital form and definition.
This causing doubts that the numbers of species may be higher than known (Chen et al., 2018). Today, with the
development of molecular techniques, species boundaries can be tested with molecular characters, and
biodiversity can be determined. A strong molecular character can determine whether known species are
valid/invalid, and the new species and closely related species, cryptic species in the genus (Patwardhan et al.,
2014). In the last years, much progress has been made in the ability to define moths species through the use of
mtCOl data (Yang et al., 2016; Mally et al., 2019). This gene region has identity information for many species
and determines species boundaries stably as a DNA barcode. The reliability of species boundaries increases with
the molecular data of a large number of different populations containing large geographic distributions (Silva-
Brandao et al., 2009).

Currently, almost a third of Pyrausta species are barcoded and work is still in progress. The vast majority
of barcoded samples are from the USA and Canada, then from European countries and China (other Palearctic
realms are limited), very few from South America, Africa, and Australia (Anonymous, 2020a). In Turkey were
recorded 14 species of this genus (some of which are new species); the names respectively are Pyrausta aurata
(Scopoli, 1763), P. despicata (Scopoli, 1763), P. sanguinalis (Linnaeus, 1767), P. castalis (Treitschke, 1829), P.
virginalis (Duponchel,1832), P. limbopunctalis (Herrich-Schiffer, 1849), P. falcatalis (Guenée, 1854), P.
pauperalis (Staudinger, 1879), P. ferrealis (Hampson, 1900), P. mauretanica (Rebel, 1907), P. delicatalis
(Caradja, 1916), P. pavidalis (Zerny in Osthelder, 1935), P. gulpembe (Kemal & Kogak, 2018), and P. tatarica
(Kemal, Kizildag & Kogak, 2020). But there isn’t any molecular data that still belongs to them (except P.tatarica)
(Kemal and Kogak, 2018; Kemal et al., 2020; Anonymous, 2020D).

In this study, six species of the Pyrausta belong to Cesa Collection recorded from Turkey were firstly
barcoded. Molecular taxonomic relationships of the present Pyrausta species were evaluated with new data.

MATERIALS AND METHODS

Turkish populations of Pyrausta were evaluated by keeping materials of the Centre for Entomological
Studies Ankara (Cesa) Collection (Table 1).

Table 1. Registration information belong to Turkish populations of Pyrausta
No Species Province Accession numbers in GenBank  Cesa Sample ID Numbers

01 Pyrausta despicata Bitlis MN630685 Cesa Pyr015
02 Pyrausta despicata Van MN630686 Cesa Pyr044
03 Pyrausta castalis Hakkari MN630688 Cesa Pyr040
04 Pyrausta pavidalis Van MN624144 Cesa Pyr009
05 Pyraustatatarica  Van MN640435 Cesa Pyr059
06 Pyrausta Bitlis MN630687 Cesa Pyr014
sanguinalis
07 Pyrausta aurata Van MN630689 Cesa Pyr010
08 Pyrausta aurata Van MNG630690 Cesa Pyr045
09 Pyrausta gulpembe Siirt MN259520 Cesa Pyr002

The legs from the Pyrausta specimens were cleaned thoroughly with ethanol and dried. The RED Extract-
N-Amp Tissue PCR Kit (Sigma-Aldrich, St. Louis, Missouri, USA) previously used by Kemal et al., (2018) was
used to extract the total genomic DNA extraction from the tissue in the first stage and DNA barcode region copied
also in the second stage. The PCR products were sent to Macrogen (Macrogen, Amsterdam, Netherlands) with
the LepF1/R1 universal primers for purification and bilateral sequencing.
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For phylogenetic analysis, barcodes of 533 species/ populations belong to Pyrausta were downloaded from
GenBank and Boldsystem database, and the data set was prepared by adding barcodes of 9 populations presented
in this study (Anonymous, 2020a; 2020c). Genetic distances between populations and species were calculated
using the Kimura 2-parameter distance model (Kimura, 1980). The neighbor-joining (NJ) tree was constructed
used the Kimura 2-Parameter distance model in MEGA 7.0 software. Maximume-likelihood (ML) bootstrapping
analyses were achieved with 1000 replicates using RAXML Blackbox on XSEDE v.8.2.4 (Stamatakis et al., 2008)
on the CIPRES Science Gateway. A Bayesian inference (BI) analysis was performed in MrBayes 3.2.6 (Ronquist
and Huelsenbeck, 2003) with the Markov chain Monte Carlo algorithm. The program JModeltest v.2.1.7 (Posada,
2008) selected the TIM3+1+G evolutionary model as the best model according to the Akaike information criterion
for Bayesian inference. The program was run for 5 000 000 generations, with a sample frequency of 100 and a
burn-in of 12 500.

RESULTS AND DISCUSSION

In this study, barcodes of nine Turkish populations of seven species belonging to Pyrausta are presented
for the first time. Also P. gulpembe and P. pavidalis were barcoded for the first time on a global scale and recorded
in GenBank. P.tatarica's phylogeny estimate is presented for the first time in this study.

Intragenus phylogeny prediction was calculated with three algorithmic trees. Since topologies of the NJ,
ML, and BI phylogenetic trees are each other similar, three-support values were shown in a single (NJ) tree (Figure
1, Figure 2, Figure 3). Today, detailed phylogenetic trees of 75 species, whose exact barcode area has already
been determined, have been built. Likewise, all of the populations of these species were presented in the form of
"clades" by constricting due to taking up space in the consensus phylogenetic tree. Although Pyrausta spp. were
generally seen as monophyletic taxa, populations of some species are not monophyletic. Different populations of
some species were found to be more closely related to populations of other species than congeners. These non-
monophyletic populations may have been misdiagnosed morphologically or morphologically apomorphic
characters could not be identified between these taxa. In the phylogenetic tree, the Turkish population of P.
castalis is located in the "castalis clade". Genetic distances between P. castalis Turkish population and European
(Greece, Italy and Macedonia) populations are between 0.31% and 1.39%, and NJ /Bl /ML node values are 88/0.72
/162. P. pavidalis and P. gulpembe located to this clade as a sister group and the P. generosa clade were basal to
them (Figure 1). The genetic distance of the Turkish population of P. castalis to P. gulpembe was 9.31%, to P.
pavidalis to 7.88% and for P. generosa is 8.25%. The genetic distance between P. gulpembe and P. pavidalis is
8.05% and 9.31% with P. generosa. In addition, the genetic distance between P. pavidalis and P. generosa is
9.50%.

The monophyletic P. despicata clade formed from the 20 populations (18 from Europe, 2 from Turkey)
with the strong support values (NJ /Bl /ML; 76/0.83/82) (Figure 1). The genetic distances between these
populations were in the range of 0.00-1.56% and were 2.04% with the German population (KX044594). P.
despicada clade, which also includes the Turkish population, is a monophyletic taxon and was in a closely related
position with the clade, mostly North American species. Populations of North American species seemed to be
phylogenetically problematic in them.

In the presented phylogenetic tree, P. tatarica and P. aerealis clade are closely related and have a sister
position with almost complete support values (NJ /BI /ML; 99/1.00/100) (Figure 2). Genetic distances between
populations of two species are in the range of 2.85-4.49%.

P. sanguinalis clade and P. andrei are sister groups and the genetic distance between each population is
11.39% on average (Figure 3). The genetic distance between the P. sanguinalis populations and the Turkish
population is in the range of 0.15-1.24%.

P. aurata, P. generosa, and P. orphisalis are closely related species. P. aurata clade was separated from
the two species (generosa/orphisalis) with strong support values (NJ /BI /ML; 98/1.00/97) (Figure 3). The genetic
distance between P. aurata and P. generosa is 5.67% and 5.50% with P. orphisalis. Also, the genetic distance
between P. generosa and P. orphisalis is 2.85%.
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NJ/BIML

Pyrausta signatalis clade
USLEP1042-10|Pyrausta shirleyae|COI-6P|HQO85411
GWOR3350-08|Pyrausta tithonialis|COI-5P
JMMMBOB3-11|Pyrausta grotel|COI-5P|JN277440
ZYPAN280-10|Pyrausta grotei|COI-5P|KX072436
TAMICA448-10|Pyrausta grotei|COI-5P|HQO77684
ZYPAN274-10|Pyrausta nicalis|COI-6P|KX072640
ZYPAN275-10|Pyrausta grotei|COI-5P|KX072489
LPABS51-08|Pyrausta nicalis| COI-5P|KM54 1263
LBCH3276-10|Pyrausta nicalis|COI-5P|HMB65122
LPMN119-08|Pyrausta nicalis| COI-5P|KT126553
LPMN219-08|Pyrausta nicalis|COI-5P|KM539934
LOCBDO99-06|Pyrausta morenalis|COI-5P|KX072394

1
oot Pyrausta volupialis clade

83/0.07, CNCLAZ2194-13|Pyrausta lethalis|CO5P|KX072662
/1.00/90 ZYPANZ58.10|Pyrausta lethalis| COI-8P|KX072830
100 CNCLA2199-13|Pyrausta pi atenll% O6P|KX072689

ZYPAN254-10|Pyrausta pilatealis| COI-8P|KX072370
CMAZAGAS5-10|Pyrausta lethalis|COI-5P|JF 847047
ZYPANZ248-10|Pyrausta linealis|COI-6P|JF 862012

Pyrausta zonalls clade

e yrausta demantrialls
e [Py raausta nexalis clade
001 00100 = LOCBF 1930-13|Pyrausta rosalvastalis|COI-5P
VLOCBF2205-13|Pyrausta roselvestalls|COI-5P

el 10518 tyralis clade
s 2= Casa Pyr040 Pyrausta castalis MNG30688
LEEUAA490-11|Pyrausta castalis|COI-5P|KX049814
PHLAE109-11|Pyrausta castalls| COI-6P|JN277469
00100100 PHLAF217-11|Pyrausta castalls|COI-6P

Casa PyrO02 Pyrausta gulpembe MN269520

Cesa PyrO089 Pyrausta pavidalls MNG24144

e Pyrausta generosa clade

LPOKCBS-%-OQLPyraue!a insequalijCOl-SPlHMdZGQZ?

Q71,0041 E

#0/0.77/90

2

70/1.00/9

62/1.00/86,

e =TT

L

LPOKDEO0-10|Pyrausta insequalis|COI-5P|HQS572741
LNAUU3398-15|Pyrausta plagalis|COI-5P
LNAUU3396-15|Pyrausta insequalis|COI-5P

O8/1 00/1000 | NAULIZ395-15|Pyrausta insequalis|COI-5P
= LNAUU3302-15|Pyrausta insequalis|COI-5P
prasiila LNAUU3394-15|Pyrausta insequalis|COI-5P

BBLPFO52-10|Pyrausta borealis| COI-5P|KM550339

Wm't BBLPD236-10|Pyrausta borealls|COI-5P|KM544271
RDLQI463-09|Pyrausta subsequalls|COI-5P

GMLC1255-12|Pyrausta Insequalls|COI-6P|KX072467
GMLC704-11|Pyrausta Insequallis| COI-6P|KX072636
GMLC466-11|Pyrausta Insaqualls|COI-BP|IKX072730
GMLC1260-12|Pyrausta Insequalls|COI-6P|KX072612
GMLCO40-09|Pyrausta Insequalls|COLBP|IKX072667
LNAUUZ307-16|Pyrausta plagalis|COI5P
LNAUU3393.16|Pyrausta Insequalis|COI-5P
LNAUU3400-16|Pyrausta plagalis|COI-6P
LNAUU3401-16|Pyrausta plagalis|COI-6P
ZYCRL340:1 1!‘P}(ruunta Insequalis|COILP|KX072348
LNAUU3403-15|Pyrausta petaluma|COI.6P
LNAUU3402- 1BJPyrauutu petaluma|COI6P

H0/0 HR/RT

LNAUU3404-16|Pyrausta petaluma|COL6P
GWOR3360-0 yruuuta despicata|COI-6P
CGUKCB30-08|Pyrausta despicata|COI-6F
Cosa PyrO18 Pyrausta despicata MNG30685
PHLABS68-10|Pyrausta despicata|COI-5P|HQO68500
LEATF287-14|Pyrausta despicata|COI-5P
PHLABS67-10|Pyrausta despicata|COI-6P|HQB68508
ODOPEAB4-11|Pyrausta despicata| COI-5P|KX044504
CGUKC220-09|Pyrausta despicata|COI-5P
CGUKD772-09|Pyrausta despicata|COIl- 5P|KX043631
Cesa PyrO44 Pyrausta despicata MNB30686
CGUKBB79-09|Pyrausta despicata|COI-5P
LEATDE53-13|Pyrausta despicata|COI-5P
LEFIC114-10|Pyrausta despicata| COI-5P|HM871961
LEFIF398-10|Pyrausta despicata|COI-5P|HMB75083
LEFIF774-10|Pyrausta despicata|COI-5P|HMB75468
LEPVMEB43-14|Pyrausta despicata| COI-5P
LEPVMEB44-14|Pyrausta dasplicata|COI-5P
ODOPE491-11|Pyrausta daspicata| COI-5P|KX045483
PHLAVO74-12|Pyrausta despicata|COI-6P|KM572862
LEATE120-13|Pyrausta desplcata|COI-6P
E FBLMZ393-12|Pyrausta desplecata| COI-6P|KX046642
LEFID771-10IPvrausta desplcatal COI-6PIHM873528

Figure 1. NJ, BI, and ML analyses based on mt COI gene sequences. The sequences of Pyrausta populations in the study are indicated in

red-bold. Numbers at the nodes indicate the Bl posterior probability and the NJ/ML
0.50 (BI) or 50% (NJ/ML). Bar, 1 substitutions per 100 nucleotide positions.

bootstrap values. A dash indicates a value of less than
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Pyrausta perrubralls clade
LNAUUS3407-15|Pyrausta saanichalis|COI-5P
CMAZAZ255-00|Pyrausta arizonicalis|COI-5P|HM406372

+ Pyrausta scurralis clade

Pyrausta nivelcilialis clade

4 Pyrausta nigrata clade
Pyrausta rectefascialis clade

Pyrausta cingulata clade
LNAUU1616-15|Pyrausta subolivalis|COI-5P

LEAFR881-12|Pyrausta diatoma|COI-5P

94/1.00/80

LPABO72-08|Pyrausta fodinalis| COI-5P|KM542230
LPABC727-09|Pyrausta fodinalis|COI-5P|KM542574
LOWCCSE03-05|Pyrausta fodinalis| COI-5P|KT134757
LNAUU1625-15|Pyrausta soclalis|COI-5P
BBLPDO81-10|Pyrausta fodinalls|COI-5P|KM547217
LPABBA436-08|Pyrausta fodinalis|COI-5P|KM546976
LPABO29-08|Pyrausta fodinalis| COI-5P|KM542351
LPABOOB-08|Pyrausta fodinalls|COI-5P|KM545635
LNAUU1626-15|Pyrausta soclalls|COI-5P
LPABBB07-08|Pyrausta fodinalls|COI-6P|KMB54 5544
LPABB233-08|Pyrausta fodinalls|COI-6P|KMB42043
LPAB107-08|Pyrausta fodinalls|COI-6P|KMB5406571
LPABBA439-08|Pyrausta fodinalls|COI-6P|KMB46014
LPABBA4465-08|Pyrausta fodinalls|COI-6P|KMB46G746
LPABB446-08|Pyrausta fodinalis|COLLGP|KMB50053
LPABBB4S-08|Pyrausta fodinalis|COLGP|KMB62182

LPABCHBBG-09|Pyrausta fodinalls|COI-5P|KM544457
ME54621

0w1.00/71

LPABO73-08|Pyrausta fodinalis|COI-6P|K
| —| LPABCBBB-OQJ yrausta fodinal leOI-Bk?KMBMB?Q

SSWLEBG618-13|Pyrausta fodinalis|COI-6P|KM546619
ZYPAN3B1-10|Pyrausta antisocialis| COI-6P|JFB862067
ZYPAN3B5-10|Pyrausta antisocialis|COI-6P|JFB862060
LPABB273-08|Pyrausta antisocialis|COI-5P|KM548436
LNAUU1628-15|Pyrausta socialis|COI-5P
ZYPAN384-10|Pyrausta fodinalis| COI-6P|JF 862059
JMMMB161-11|Pyrausta fodinalis|COI-5P[JN277450
JMMMB162-11|Pyrausta fodinalis| COI-5P|JN277451

28/0.95/00

« Pyrausta tatalis clade

<-q Pyrausta laticlavia clade
- Pyrausta obtusanalls clade

Pyrausta acrionalis clade

Pyrausta olesialis clade

- Pyrausta semirubralls clade

Pyrausta homonymalis clade

66/1.00/78

53/0 82/66

’— ODOPEBG29-11|Pyrausta aerealis| COI-5P|KX040081
PHLAB112-10|Pyrausta aerealis|COI-5P|HM381484
PHLAA4A77-00|Pyrausta aerealls|COI-6P|HM381363
LEATBO43-13|Pyrausta aerealis|COI-5P|MG522140
LEASS146-16|Pyrausta aerealls|COI-5P|MGB22677
LASTS073-14|Pyrausta aerealls| COI-5P|MG622206
FBLMZ453-12|Pyrausta aerealls|COI-6P|KX046782
e PHLAAGD4-09|Pyrausta aerealls|COI-6P|HM426002
00/0.57,28) Y LEATB682-13|Pyrausta aerealls|COI-6P|MGB22756
LEATE775-13|Pyrausta aerealls|COI-6P|MGB22621
00/0.00/81 LEALT166-16|Pyrausta aerealis|COI-6P|MG522416
LEALT166-16|Pyrausta nerenlllICOl-DP MGB21977

60/0. 9970 |

PHLAFO73-11|Pyrausta aerealis|COI-5P|MG 522064

—Cosa PyrO89 Pyraustalitirica MNB40435
LNAUU3417-16|Pyrausta subolivalis|COI-5P

LNAUU3420-1?J yrausta subolivalis| COI-5P

20/1.00/100

LNAUU3350-18|Pyrausta ochreicostalis|COI-6P
BBLPB161-10|Pyrausta unifascialis| COI-6P|JFB842163
BBLPD250-10|Pyrausta unifascialis|COI-5P|KM548361
LNAUU3418-16|Pyrausta subolivalis| COI-6P
LNAUU3419-15|Pyrausta subolivalis| COI-5P

Pyrausta unifascialis clade

Figure 2. Continuation of the phylogenetic tree.
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MAMO T3162-13|Pyrausta sanguinalls|COI-6P|KX862011
MAMOT3160-13|Pyrausta sanguinalis|COI-6P|KX863127
LEATB206-13|Pyrausta sanguinalis|COI-6F
LEATB204-13|Pyrausta sanguinalis|COI-6P
LEATAZ76-13|Pyrausta sanguinalis|COI-6P
LEFIL337-10|Pyrausta sanguinalis|COI-6P|[JN27 7458
Cesa Pyr014 Pyrausta sanguinalis MNG30687
Iy LEFIF108-10 F’grausta aanguinalia| COI-5F|HM874812
LEFIL540-1 yrausta sanguinalis|COI-5P|JF 854646

09/1.00/100

MAMOT3501-13|Pyrausta sanguinalis|COI-5P|KX860332
— MAMOT3151-13|Pyrausta sanguinalis|CO|-5P|KX862795

TXLEP364-17|Pyrausta andrei|COI-5P

—‘ Pyrausta pseudonythesalis clade
BBLOBB03-11|Pyrausta onythesalis|COI-5P|KX072487
I LPOKCS545-09|Pyrausta onythesalis|COI-5P |HM423885
| LPOKCE77-09|Pyrausta onythasalis|COI-5P |HM4 23950
LPOKEZ211-10|Pyrausta onythesalis|COI-5P|JN305871

BBLSX253-09|Pyrausta flavibrunnea|COI-5P|HM427614
TAMICA451-10|Pyrausta klotsi|COI-5P|HQ977687

50/0.685/632

:‘ Pyrausta decetialis clade
GMLC‘I227-12'__|,Pyrausta californicalis|COI-6P|KX072462
GMLC277-11|Pyrausta californicalis| COI-5P|KX072549
EHL180-12|Pyrausta californicalis|COI-5P|KX072282

98 1.001001L. BRI OD794-11|Pyrausta californicalis|COI-5P|KX072823

GMLC235-11|Pyrausta californicalis| COI-5P|KX072515
- Pyrausta rubricalis clade
| LPOKE129-10|Pyrausta psaudarosnealis|COI-5P|JN305797

'-— BBUSAZ21-09|Pyrausta paaudaroanaalis| COI-5P|HM375057
TAMIC452-10|Pyrausta psaudaerosnaalis|COI-5P|HQ277688

BELOCO38-11|Pyrausta subgenerosa|COI-5P|KX072803

HR/1.00/02
a8

ECPYAQ20-11|Pyrausta panopealls|COI-6P|KX072716
ECPYA022-11|Pyrausta panopealls|COI-6P|KX072857
- ECPYAO021-11|Pyrausta panopealls|COI-5P|KX072362

Pyrausta phoenlcealls clade
LSAFR1773-12|Pyrausta incoloralis| COI-5P

- Pyrausta bicoloralis clade

ANICNOO2-10|Pyrausta ignaalis| COI-6P|HQ952474
| LEATIO33-15|Pyrausta falcatalis|COI-6P

78/091/a6)

LEATIZ32-15|Pyrausta falcatalls| COI-5P
FELMS047-09|Pyrausta falcatalis| COI-6P|HM376252
LEPVMG50-14|Pyrausta aurata|COI-6P
F‘ LEPVME51-14|Pyrausta aurata|COI-6P
PHLAHGO6-12|Pyrausta aurata|COI-6P|KMG72784
ODOPEBO7-11|Pyrausta aurata|COI-6P|KX045575
ODOPE492-11|Pyrausta aurata|COI-56P|KX045643
ODOPEO81-11|Pyrausta aurata|COI-6P|KX04 1088
LEFIJE52-10|Pyrausta aurata|COI-5P|JFB53747
LEFIF103-10|Pyrausta aurata|CO|-5P|HMB74807
LEFIF102-10|Pyrausta aurata|COI-6P|HMB874806
LEATI321-15|Pyrausta aurata|COI|-5P
LEATI320-15|Pyrausta aurata|COI-5P
LEATHO20-14|Pyrausta aurata|COI-5P
LEATFOO03-14|Pyrausta aurata|COI-5P
LEATEO083-13|Pyrausta aurata|COI-5P
CGUKCB68-09|Pyrausta aurata|COI-5P
CGUKC741-09|Pyrausta aurata|COI-5P
CGUKCS561-09|Pyrausta aurata|COI-5P
CGUKBB15-09|Pyrausta aurata|COI-5P
CGUKBE01-09|Pyrausta aurata|COI-5P
—aaa Pyr045 Pyrausta aurata MNG30890
eaa Pyr010 Pyrausta aurata MNB30689
LEATFOO2-14|Pyrausta aurata|COI-5P
CGUKDI87-09|Pyrausta aurata| COI-5P|KX042917
CGUKC208-09|Pyrausata aurata|COI-5P
LON1051-12|Pyrausta aurata|COI-5P
COUKCE23-09|Pyrausta aurata|COI-5P
ODORE333-11|Pyrausta aurata|COI-5P|KX040704

08/1,00/04 RDLOIAE5-09|Pyrausta genarosa|COI-5P
ﬂr&usta orphisalls clade
- Pyrausta porphyralis clade
—| | FELMWS79-10|Pyrausta obfuacata| COI-5P|HQA55629
FBLMZ293-12|Pyrauata obfuacata|COI-5P|KX047299

- Pyrausta coracinalis clade
- Pyrausta ostrinalis clade

Pyrausta purpuralis clade

88/1.00/100

29/1.00/100

Figure 3. Continuation of the phylogenetic tree.
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CONCLUSION

In this study, Pyrausta aurata (Scopoli, 1763), P. despicata (Scopoli, 1763), P. sanguinalis (Linnaeus,
1767), P. castalis (Treitschke, 1829), P. pavidalis (Zerny in Osthelder, 1935) and P. gulpembe (Kemal and Kogak,
2018), molecular barcodes of Turkey's populations were presented for the first time.

The clustering of these populations in the same clade with their congeners in the presented phylogenetic
tree indicates that they were diagnosed morphologically correctly by taxonomists. In other words, the molecular
taxonomies of these species were compatible with the morphological species distinction. In addition, it has been
found that the diagnostic characters of these species represent the species correctly and that the species limits are
evident at the molecular level. Kemal and Kogak (2018) defined P.gulpembe as the new morphological species,
and for the first time it was confirmed by testing phylogenetic analysis in this study that this species was a separate
species. For the first time in this study, P. tatarica evaluated the phylogenetic position. While defining this species,
the authors reported that it was the closest taxon to P. aerealis morphologically and molecularly. In the presented
phylogenetic tree, P. tatarica was positioned as a sister to the P. aerealis clade. In other words, the morphological
definition and the phylogeny prediction of P. tatarica were consistent.

As a result, there is a huge number of deficiencies in the molecular data of Pyrausta. Barcodes of a large
number of species and populations from different geographies are required to estimate the correct phylogeny. For
this reason, in the present study molecular taxonomic evaluation of Pyrausta species and populations was done
by the results obtained with new data from Turkey. It is aimed to shed light on similar studies in the future.
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