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INTRODUCTION

Wasps (Hymenoptera: Vespidae) are commonly known as 
potter wasps, hornets, yellow jackets or paper wasps. They are 
the main predators of the larvae of insect pests that feed on a 
variety of agricultural crops (Das and Gupta, 1989). Vespidae 
is divided into six subfamilies i.e., Eumeninae, Euparagiinae, 
Masarinae, Polistinae, Stenogastrinae and Vespinae 
(Carpenter, 1982; Pickett and Carpenter, 2010). These wasps 
are solitary, social and eusocial. There are 900 species of 
Polistinae (paper wasps) all over the world representing 25 
genera (Pickett and Carpenter, 2010). Genus Polistes is the 
most abundant among social vespids and found all around the 
world (Lawison et al., 1961; Gillaspy, 1979; Kishore et al., 
2012). About 218 species of genus Polistes has been 
described in tropical and subtropical regions (Pickett and 
Carpenter, 2010). They are also important pollinators. 
Morphological identifications are not only time consuming 
but also challenging due to several reasons (Evans et al., 
2007; Huang et al., 2007; Tahir et al., 2018). Therefore, 
modern taxonomists are using molecular methods to resolve 
the problems associated with traditional morphological 
method Use of molecular methods has greatly accelerated the 
pace of species identification and their phylogenetic 
relationships. SS rDNA sequence is highly conserved and 
commonly used for phylogenetic analysis of wasp (Hines et 
al., 2007; Brady et al., 2006; Mallatt and Giribet, 2006). Aim 

of current study was to identify paper wasps collected from 
Bhimber, Azad Kashmir on the basis of morphometric 
characters and analyze its  phylogenetic relationship using SS 
rDNA.

MATERIALS AND METHODS

Wasps were collected in May 2017 from Bhimber, Azad 
Jammu and Kashmir (32.882527, 74.232256) by using hand 
net. All life stages (i.e. larvae, pupae and adults) were 
collected. Samples were brought to Department of Zoology, 
GC University Lahore for further studies. The information 
regarding site of collection, date of collection, collector name 
and other notes of importance were recorded. Keys provided 
by Siddiqui et al. (2015) and Carpenter and Nguyen (2003) 
were consulted for species level identification. Molecular 
characterization of wasp specimens was accomplished by 
partial amplification of SS rDNA. For this, genomic DNA 
was extracted from part of legs of wasps by using Thermo 
Scientific Gene JET Genomic DNA Purification kit following 
instructions provided by manufacturers (Crary, 2012). 
The SS rDNA was amplified using rc18A and 18N primers 
(Wiegmann et al., 2000). The PCR mixture consisted of 15µl 
of 2XAmp Master TM taq, 1µl of forward primer 
(10pmol/μl), 1 μl of reverse primer (10pmol/μl), 2μl of 
genomic DNA (80ng/μl) and 11μl of molecular grade water. 
Total volume of reaction mixture was 30µl. PCR reaction 
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oconditions include the initial DNA denaturation at 94 C for 5 
min followed by 35 cycles each with denaturation at 94ºC for 
50 seconds, annealing at 43ºC for 55 seconds and elongation 
at 72ºC for 50 seconds. Final elongation step was set at 72 ºC 
for 10 min. Amplified PCR product was sent for sequencing to 

st1  BASE Malaysia. Quality of sequencing was analyzed using 
Chromas Lite software. Neighbor joining tree was 
constructed using MEGA 6 software.

RESULTS

Morphological characterization 
All collected wasps belonged to family Vespidae. Adults 
showed prominent subfamily characters including simple 
claws (Fig. 1a), absence of parategula (Fig. 1b) and hind wing 
with jugal lobe (Fig. 1c) (Sidiqqui et al., 2015). Genus level 
characters include funnel shaped first metasomal segment 
that rounded smoothly from the lateral sides (Fig. 1d) and 
propodeum with orifice which is dorsally narrowed 
(Carpenter & Nugyen, 2003). Species level identification 
showed that isolated wasp belongs to Polistes wattii 
Cameron, 1900. Species level characters were the presence of 
fine holes on the clypeus which was totally punctate (Fig. 1e), 
transverse striations of propodeum were weak (Fig. 1f), 
metapleuron marked with scattered fine punctures (Fig. 1g), 
ocellus enclosed with black mark (Fig. 1h), mesonotum 
brownish without distinct yellow stripes (Fig. 1i), metasoma 
brown and mixed with yellow colour (Siddiqui et al., 2015).

DNA sequence analysis
 A sequence of 770bp of SS rDNA was recovered. In the 
Neighbour joining tree the sequence of Polistes wattii was 
clearly separated from other reported sequences indicating a 
different species.  The gene sequence of 18S of Polistes wattii 
was submitted in the GeneBank database under the accession 
number MF347998. It is evident from the tree that Polistis 
wattii has closest evolutionary relationships with Polistis 
fuscatus. Both species showed 99% homology in the 
amplified region of 18SrRNA gene (Fig. 2).

DISCUSSION

The current study was designed to identify yellow wasp from 
Bhimber, Azad Kashmir for the first time. Phylogenetics 
consists of application of various methods to check the 
historical relationships among different taxa (Ward, 2010). 
Wasps are important insects due to their predatory or parasitic 
behavior because they act as buffer in the ecosystems where 
they live. Due to their feeding habit they also serve as 
pollinators of a large number of flowers (Barthelemy, 2010). 
Member of genus Polistes also act as bio-control agents i.e., 
Polistes olivaceus. Locally present Polistes sp. help in 

pollination. Polistes wattii , Polistes rothneyi carletoni and 
Polistes olivaceus are commonly found in Pakistan but these 
species are also found in other areas of the world like Iraq, 
India, China, Oman, Iran, Saudi Arabia, Mauritius, 
Afghanistan, Indonesia, Australia, New Caledonia, Chile, 
Myanmar, Cambodia, Malaysia Egypt, Philippines, 
Madagascar, Singapore, Japan, Sri Lanka, Tanzania, Fiji, 
Thailand, Laos, Tonga, Vietnam Hawaii, Australia and New 
Zealand (Siddiqui et al., 2015). The morphological data 
indicate that subfamily Polistinae and Vespinae are closely 
related to each other because both have resemblance in many 
characters such as presence of ocelli, slender body, simple 
claws, absence of parategula, pointed clypeus etc. The traits 
of life and social organization depict that Politinae and 
Vespinae must have common ancestors (Hunt, 2006). The six 
subfamily cladogram given by Carpenter (1982) and 
Carpenter & Nugyen (2003) indicate that both subfamilies 
share a common ancestor which is Stenogastrinae.
Genus Polistes differ from other genera of subfamily 
Polestinae on basis of morphology. In members of genus 
Eumenes coloration of wasps varies from black to brown with 
yellow, orange, red or white markings. Their metasoma 
appears to be "bulbous" with the first metasomal segment 
narrow and elongated while the first metasomal segment of 
Polistes sp. are slender and form funnel shape structure. The 
morphological characters of Polistes watti resemble with 
Polistes olivaceus having yellow colored body, large eyes, 
antennal segments, short scape etc. but Polistes olivaecus 
differ from Polistes watti in having black markings on the 
thorax and mesopleuron (Siddiqui et al., 2015).
The identification through morphological characters works 
well for distinct species but may be ambiguous for cryptic and 
sibling species (Anker et al., 2007; Tavares and Baker, 2008). 
Very little work has been reported on the molecular 
characterization of local wasp species. Molecular 
identification is not only an easy approach for non-
taxonomists but also explore the underlying genetic diversity 
of local wasps. Ward and Brady (2003) have reported the 
relationship of primitive ants of genera Myrmecia and 
Nothomyrmecia on the basis of SS rDNA. Nucleotide 
sequence analysis of Polistes wattii shows 99% homology 
with Polistes fuscatus and polistes snelleni. In phylogenetic 
analysis it appears as a close homologue of other members of 
genus Polistes.
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Fig. 1. 
Morphological characterization of Polites wattii. a) Claws of adult, b) Parategula absent in thorax region, c) Hind wings having 
jugal lobe, d) Propodeal orifice dorsally narrowed and first metasomal segment is funnel shaped, e) head showing deep punctures 
in clypeus, f) Propodeum showing weak striations, g) Metapleuron have deep punctures, h) Prominent ocelli enclosed in black 
marks and mesonotum brown in colour ,  i) Metasoma yellow and brown in color.
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Fig. 2
 Phylogenetic tree of Polistes species using SS rDNA based on Neighbour-Joining method using MEGA6 (Tamura et al., 2013). P. 
wattii shows a close homology with P. fuscatus
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