
ABSTRACT
DNA Barcoding is considering a novel tool for the identification of species and for discovering the new species by using 
molecular methods. The mitochondrial cytochrome C oxidase subunit I (COI) serve as fast and accurate method for species 
identification by molecular methods. The present study was carried out on the three state highways of Vidharbha region, 
passing  through Amravati District which includes Amravati - Chandur Railway state highway (passing through Pohra 
– Malkhed reserve forest, Amravati- Paratwada state highway passing through agricultural landscape and Paratwada - 
Semadoh state highway passing through Melghat Tiger reserve. The pectorial muscle tissue samples of the birds killed 
due to vehicle collision were collected during the study period from 2015 to 2017. Samples on collection immediately 
dipped in 95 % ethanol, labelled it and brought to the laboratory where they were stored at -20°C for DNA isolation 
and barcoding analysis. The generated DNA barcodes has been submitted to gene bank and accession numbers for 
were received. In this study the DNA barcodes has been generated for 17 road killed avian species. The present study, 
probably for the first time is reporting  the barcode sequences of 6 different birds species from India, as there were no 
other sequences for these bird’s species found in NCBI database from India.  The 6 bird species are Prinia inornata (Plain 
Prinia), Prinia socialis (Ashy Prinia), Streptopelia senegalensis (Laughing Dove), Otus bakkamoena (Indian Scops Owl), 
Coturnix backgammon (Common Quail) and Caprimulgus indicus (Indian Nightjar). The present study also demonstrated 
that the DNA barcoding technique can be accurately applied to the identification of road-killed avian carcasses.
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INTRODUCTION

In Vidarbha, a total of 417 bird species has been reported 
including 394 bird species of Amravati District, of which 
the  Melghat Tiger Reserve in Amravati District shows 
the greatest diversity of avian fauna with recorded 
265 bird species (WECS 2009; Wadatkar et al., 2016). 

DNA Barcoding is considering a novel tool for the 
identification of species and for discovering the new 
species by using molecular methods. The mitochondrial 
cytochrome C oxidase subunit I (COI) serve as fast and 
accurate method for species identification by molecular 
methods. Mitochondrial DNA (mt DNA) used extensively 
in phylogenetic studies of animals as it evolves much 
more rapidly than nuclear DNA results in accumulation 
of differences between closely related species (Brown et 
al., 1979; Savolainen et al., 2005; Hebert et al., 2004, 
2010). Many researchers  have  suggested that the 648 
bp region of mitochondria for mitochondrial cytochrome 
C oxidase subunit I (COI) serves as the most accurate 
molecular marker for species identification in animals 
due to its high interspecific variation, low intraspecific 
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variation, and relatively universal primers for taxonomic 
groups at the level of orders and even classes (Hebert 
et al., 2004; Ward et al., 2005; Hajibabaei et al., 2006; 
Johnsen et al., 2010; Wadatkar et al., 2016).

Considerable amount of work and a large number of 
publications in this field  has lead to the formation 
of Consortium for the Barcode of Life (CBOL, http://
barcoding.si.edu), with the objective of obtaining DNA 
barcodes from all species on the planet (Yoo et al., 2006). 
By using this approach various animal groups have 
been studied such as Neotropical bats, North American 
birds, New Zealand birds, Australian fishes, and tropical 
Lepidoptera (Ward et al., 2005; Hajibabaei et al., 2006; 
Clare et al., 2007; Kerr et al., 2007; Tizard et al., 2019).

Species identification through DNA barcoding has many 
practical utilities such as in conservation biology, food 
security control, and bird strike identification (Neigel 
et al., 2007; Dove, 2008; Ward et al., 2008; Wong and 
Hanner, 2008). Tizard et al. (2019) studied the COI 
sequence data of New Zealand birds and found that DNA 
barcoding accurately identified most New Zealand bird 
species. DNA barcoding provides the rapid method for 
screening the biodiversity of the particular region for 
identification of species and also serves as a promising 
tool for differentiation of two species which have similar 
or identical phenotypes. It could also be a novel tool for 
identification of small and immature organisms which 
are difficult to identify morphologically (Tizard et al., 
2019).

Birds are the most studied and taxonomically variable 
class of animals and hence it is very much useful 
for testing the efficacy of DNA barcoding in species 
identification. Birds are routinely killed in the road 
accident by various vehicles in the forest roadside and 
sometimes it is very difficult to identify the species 
morphologically hence attempt has been made to develop 
the DNA barcode for the road killed avian species of 
Amravati district of Vidharbha region, (Tizard et al., 
2019).

Material and Methods

The pectorial muscle tissue samples of the birds killed 
due to vehicle collision were collected during the study 
period from 2015 to 2017. The tissues were collected 
during road vehicle collision study of avian fauna, on 
the three roads of Amravati District viz., 1. Road passing 
through reserve forest (Pohra – Malkhed) from Amravati 
to Chandur Railway (State Highway number -243; 30 
Km), 2. Road passing through the agricultural landscape 
(from Amravati to Paratwada) (State Highway Number 
-6; 50 km), 3.A road from Paratwada to Semadoh passing 
through Melghat Tiger reserve (State Highway number 
-6; 46 Km). Fig No. 1 shows the study area and all the 
three studies highways.

Samples on collection immediately dipped in 95 % 
ethanol, labelled it and brought to the laboratory where 
they were stored at -20°C for DNA isolation and barcoding 

analysis. These samples were used for COI gene sequence 
analysis. Feather sample was used to generate DNA 
barcode sequence for Indian Peafowl. The feather sample 
was collected from the Agricultural land. The process of 
DNA isolation, Polymerase chain reaction, purification of 
Polymerase chain reaction product and DNA sequencing 
were carried out at GenOmBiotechnologies Pvt Ltd. 
Pune. The blast analysis and phylogenetic analysis were 
carried out in the research laboratory of the Department 
of Zoology, Shri Shivaji Science College Amravati. 

Figure 1: Map of Amravati District (Study Area)
(Sources: Esri, HERE, Garmin, Intermap, increment P Corp., 
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster 
NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong 
Kong), swisstopo, ©OpenStreetMap contributors, and the 
GIS User Community; Map Prepared by Shubham Wagh)

DNA was isolated using QIAGEN kit, QIA amp DNA FFPE 
Tissue (CAT.NO. 56404) as per manufacturer’s instructions. 
DNA was eluted in 20.0 μl of elution buffer. Two types 
of primers were used for the amplification of COI genes: 
COI gene specific forward and reverse universal primers 
(Folmers Primer) (Used for birds which include Greater 
Coucal, Barn Owl, Indian Scops Owl, Spotted Owlet, Ashy 
Prinia, Indian Nightjar, Plain Prinia, Indian Roller, Red 
Wattle Lapwing, Cattle Egret, Asian Koel, Common Tailor 
Bird, Rufous Treepie).Birds specifics primers – BirdF 
and BirdR (Used for birds which includes Red Vented 
Bulbul, Laughing Dove, Indian Peafowl and Common 
Quail). COI gene specific forward and reverse universal 
primers were used for then amplification is:LCO- 1490 
5’- GGTCAACAAATCATAAAGATATTGG- 3’ and HCO 
–2198 5’- TAAACTTCAGGGTGACCAAAAAATCA - 3’

Primer Name	 Primer Sequences

BirdF	 5’-TTCTCCAACCACAAAG
	 ACATTGGCAC-3’
BirdR	 5’-ACGTGGGAGATAATTC
	 CAAATCCTG-3’

PCR reaction mix was prepared for DNA samples. Final 
volume of each reaction was 25.0 μl. Thermal cycling 
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program for PCR was used as below: Initial denaturation 
at 95 oC for 5 min, followed by 35 cycles of denaturation 
at 94 oC for 1 min, annealing at 40 oC for 1 min, Extension 
at 72 OC for 1.30 min and final extension at 72 oC for 7 
min and hold at 4 o c until use. 

1. Birds specifics primers – BirdF and BirdR: COI gene 
specific forward and reverse primers were used for the 
amplification are:

PCR reaction mix was prepared for DNA samples. Final 
volume of each reaction was 25.0 μl. Thermal cycling 
program for PCR was used as below: Initial denaturation 
at 95 oC for 5 min, followed by 40 cycles of denaturation 
at 94 oC for 0.45 Sec, annealing at 58 oC for 0.45 Sec, 
Extension at 72 OC for 1.00 min and final extension at 
72 oC for 7 min and hold at 4 o c until use. Agarose 
gel electrophoresis of the PCR products was performed 
using 2% (w/v) agarose gel using standard 0.5X TBE gel 
electrophoresis buffer. Sizes of the amplicons generated 
by this primer pair is 708 bp and is also evident from 
the gel. The purification of all amplicons was performed 
using Purelink PCR product purification kit from Life 
technologies as per the manufacturer’s instructions. 
The purified PCR products were again checked on 2% 
Agarose gel to confirm that the amplicons are not lost 
during purification.

DNA sequencing of PCR product was performed using both 
the primers using Applied Biosystems BigDye Terminator 
V3.1 Cycle sequencing kit. The sequencing products were 
loaded on Applied Biosystems 3130 Genetic Analyzer 
– automated DNA sequencing instrument. Sequences 
were analyzed using Sequencing Analysis 5.1 software 
available in the sequencing machine. These sequences 
were further copied and analyzed using ChromasPro v 
1.34.  Forward and reverse sequences were aligned to 
form the contig with best sequence calls, hence for each 
sample using two sequences (Forward and Reverse), 
one contig was generated. Contig sequence was further 
subjected to BLAST analysis using http://blast.ncbi.nlm.
nih.gov/Blast.cgi tool available at NCBI website.

Results and Discussion

In the present study, the DNA barcoding of 17 bird 
species, which were killed due to road vehicle collision 
has been  done. The DNA Barcode sequence of all the 17 
species was submitted to the GenBank and the accession 
numbers were collected. The present study demonstrated 
that the DNA barcoding technique can be accurately 
applied to the identification of road-killed avian 
carcasses. DNA barcoding method was found significant 
for the identification of road-killed birds' species.

Sr. No	 Common Name	 Scientific Name	 Accession No.

1	 Indian Nightjar	 Caprimulgus indicus	 KT240050
2	 Common Tailor Bird	 Orthotomus sutorius	 KT240051
3	 Plain Prinia	 Prinia inornata	 KT240052
4	 Indian Roller	 Coracias benghalensis	 KT240053
5	 Red Wattle Lapwing	 Vanellus indicus	 KT240054
6	 Cattle Egret	 Bubulcus ibis	 KT240055
7	 Asian Koel	 Eudynamys scolopaceus	 KT240056
8	G reater Coucal	 Centropus sinensis	 KT240057
9	 Ashy Prinia	 Prinia socialis	 KT240058
10	 Rufous Treepie	 Dendrocitta vagabunda	 KT240059
11	 Red Vented Bulbul	 Pycnonotus cafer	 KT240060
12	 Laughing Dove	 Streptopelia senegalensis	 KT240061
13	 Barn Owl	 Tyto alba	 KR779892
14	 Indian Scops Owl	 Otus bakkamoena	 KR779893
15	 Spotted Owlet	 Athene brama	 KR779894
16	 Indian Peacock	 Pavo cristatus	 MN206039
17	 Common Quail.	 Coturnix cristates	 MN206040

Table 1. The species for which DNA Barcodes have been generated along with 
their GenBank Accession Number

The present study, probably for the first time has reported 
the barcode sequences of 6 different bird species from 
India, as there were no other sequences for these bird 
species found in NCBI database from India.  The 6 birds’ 
species are Prinia inornata (Plain Prinia), Prinia socialis 
(Ashy Prinia), Streptopelia senegalensis (Laughing Dove), 
Otus bakkamoena (Indian Scops Owl), Coturnix cristates 

(Common Quail) and Caprimulgus indicus (Indian 
Nightjar). The species for which DNA Barcodes have been 
generated along with their GenBank Accession Number 
are shown in table No.1.

Large number of bird species have been studied through 
DNA barcoding worldwide, such as DNA Barcoding of 
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Korean Birds, Scandinavian birds, critically endangered 
bird species Asian Houbara Bustard, Netherlands birds, 
feather mite studies, to identify bird species involved 
in bird-aircraft collision (Yoo et al., 2006; Dove, 2008; 
Johnsen et al., 2010; Arif et al., 2012; Aliabadian et al., 
2013; Dona et al., 2015; Gaikwad et al., 2016). Tizard et 
al. (2019) studied DNA Barcoding in New Zealand birds 
and demonstrates that DNA barcoding can identify 
the majority of New Zealand birds to the species level.  
Many of the times birds are get killed by the road vehicle 
collision. Goncalves et al. (2015) report a case in which 
DNA Barcoding technique help criminal investigations 
and to design species-specific anti-poaching strategies, 
and also demonstrate how DNA sequence analysis in the 
identification of bird species is a powerful conservation 
tool (Goncalves et al., 2015; Tizard et al., 2019).

Dimitriou et al. (2017) studied DNA barcoding of the 
large majority of bird species resident in Cyprus plus 
several migrants that were illegally captured. Their 
study was carried out to support local authorities in their 
anti-poaching actions. Gaikwad et al. (2016) studied 
the utility of DNA barcoding for the identification of 
bird-strike samples from India. They have evaluated the 
utility of DNA barcoding for species identification of 
birds involved in bird-strike incidences and concluded 
that DNA barcoding offers a fast and reliable technique 
for species identification compared to traditional 
methods because if blood spots or damaged tissues are 
provided, traditional methods very often failed to identify 
the species. In agreement with the above studies, the 
present study also demonstrated that the DNA barcoding 
technique can be accurately applied to the identification 
of road-killed avian carcasses (Gaikwad et al., 2016; 
Dimitriou et al., 2017).

DNA barcoding method was found significant for the 
identification of road-killed birds' species (Gaikwad et 
al., 2016; Dimitriou et al., 2017). As mentioned above, 
the DNA Barcoding offers a range of applications in 
various situations to identify the species. Birds are 
routinely killed in the road accident by various vehicles 
in the forest roadside and sometimes it is very difficult 
to identify the species morphologically due to complete 
pressing of the animal, hence attempt has been made to 
develop the DNA barcode for the road killed avian species 
of Amravati district (Dimitriou et al., 2017).

Conclusion

In this study the DNA barcodes has been generated for 
17 road vehicle collision killed avian species. The study 
uses the road killed bird specimens for tissue collection. 
Total 17 bird’s DNA Barcode sequences were generated 
and submitted to Genbank. The present study, probably 
for the first time reporting the barcode sequences of 6 
different birds’ species from India, as there were no other 
sequences for these bird’s species found in NCBI database 
from India. The present study also demonstrated that the 
DNA barcoding technique can be accurately applied to 
the identification of road-killed avian carcasses. 
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