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Abstract
The present study was aimed to highlight the use and significances of molecular characterization of
insect especially butterflies. The order Lepidoptera is largest and important group of class insecta. The
insects are larger in terms of numbers of species and many species of these insects are still not
satisfactory. The traditional or morphological method of identification of butterflies is usually based on
the wing patterns and this method is not considered as effective to fulfil the need of proper and fast
identification. Various authors have identified butterfly’s species by their morphology, but it’s possible
that some small invisible change in morphological characteristics may remain unnoticed. The molecular
techniques provide an important tool that ease the assessment of genetic diversity and facilitate
genotyping, classification, inventorying and phylogenetic studies.
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Introduction
Lepidopterans are regarded as one of the important component of biodiversity [17] and are the
second largest order among insects made up of approximately 1, 50,000 species so far known
as per literature. These include moth (Hetrocera) and butterflies (Rhopalocera) of which
70,820 are butterflies according to several reports [22]. Apart from their aesthetic appeal, they
are good pollinators. Butterflies are highly sensitive to environmental changes and are delicate
creatures. Butterflies and moths offer good opportunities for studies on population and
community ecology [18]. The biodiversity, taxonomy, geographic distribution and status of
many species of butterflies are relatively well known. Further, butterflies are good biological
indicators of habitat quality as well as general environmental health [16, 12, 19] as many species
are strictly seasonal and prefer only particular set of habitats [14].
The butterflies are one of the important and most commonly seen insects of the order
Lepidoptera. The order Lepidoptera is an economically important group of insects as their
larvae exclusively feed on plants. This group is characterized by the high chromosome number
and small size of chromosomes that make differentiation of the species difficult at the
cytogenetic level [20]. In India about 1,501 species of butterflies are present [11]. Some of the
species are easy to identify and categorize, while many other species are still unidentified.
Although many studies on morphological, ecological and molecular attributes of several
species of butterflies from all over the world are available, very little is known about the
Indian species [25]. Morphological identification of butterflies is usually based on the wing
patterns [4, 31, 15]. These factors make morphological criteria not a preferred way for a very
accurate differentiation of these species. Various authors have identified butterfly’s species by
their morphology, but it’s possible that some small invisible change in morphological
characteristics may remain unnoticed. The molecular techniques provide an important tool that
ease the assessment of genetic diversity and facilitate genotyping, classification, inventorying
and phylogenetic studies [2]. There are many molecular techniques available such as restriction
fragment length polymorphism (RFLP), random amplified polymorphic DNA (RAPD) and
arbitrary fragment length polymorphism (AFLP) etc. to characterize the butterflies at
molecular level. RAPD marker is well suited for use in the large sample throughout systems
required for population genetics and studies of biodiversity [28]. RAPD has been successfully
applied to study the genetic structure of endangered populations [35] interspecific study [26] and
gene flow between populations [8]. Earlier RAPD was successfully applied for molecular
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characterization of two species of butterflies belonging to the
family Pieridae [21]. By using different primers, polymorphisms
at many loci can be detected between species and populations.
Therefore, RAPD-PCR analysis can increase the resolution of
genetic variations. RAPD has been widely used in the
determination of population structure without prior knowledge
of DNA sequences on the basis of RAPDs, genetic
Molecular
polymorphisms
in
natural
populations7.
technologies provide new ways to study population diversity
as well as to differentiate closely related species30. The
scientific study was conducted on the genetic structure of
endangered populations in the Cranberry Fritillary, Boloria
aquilonaris (Lepidoptera: Nymphalidae) by using molecular
tools [27].
RAPD markers are very well suited for use in insect
phylogeny areas like the detection of genetic variation among
populations as well as the identification of closely related
species [1]. RAPD can find wide use in their identification and
differentiation of closely related species and populations
within species [32, 35]. Genetic polymorphism revealed is of
great importance in species diagnostics as the pattern of bands
revealed by RAPD-PCR are often species specific. Molecular
techniques have also been used to clarify phylogenetic
relationships among parasitic Hymenoptera [36] and to facilitate
ecological studies on parasites and predators used in classical,
augmentative and conservation biological control programs.
The study was carried out on the butterfly composition in
Mussoorie (Uttarakhand) and prepared a checklist of 66
species of lycaenid butterflies [23]. A study was made on the
habitat selection and community structure of butterflies in a
moist deciduous forest of Uttarakhand [10]. An entomological
survey has been made at Gurukula Kangri University Campus,
Haridwar to record the species composition of butterflies [13].
During this study a total of 179 individuals belonging to 25
species and 04 families were reported. The Nymphalidae was
the most dominant family in terms of number of species and
represented by 10 species followed by Pieridae (09), Danaidae
(04) and Papilionidae (02). The Indian sub continent (CISC)
has about 1439 species of butterflies out of which 100 species
are endemic to it and at least 26 taxa are today globally
threatened as per the IUCN (1990). Butterfly communities
have also been studied along altitudinal gradients in the
Pindari area of the Nanda Devi Biosphere Reserve in the
Bageshwar district of Uttaranchal9.
RAPD-PCR provides a very versatile and widely applied
biotechnology technique in entomology. The RAPD-PCR
technique is extremely useful for rapid identification of genetic
polymorphisms in Lepidopteran because of the reproducibility
of the results for each of the species. RAPD techniques in the
field of biology helped us to establish genetic relationship
between the members of different taxonomic categories.
Applicability of museum specimens of butterflies through
RAPD analysi has been demonstrated [34]. By the used of
RAPD analysis inter specific hybridization between
Parnassius nomion and Parnassius bremeri has been studies.
Recently developed molecular marker techniques provide an
important tool that ease the assessment of genetic diversity and
facilitate genotyping, classification, inventorying and
phylogenetic studies [3]. Using RAPD-PCR, genetic
polymorphisms and genetic diversity in natural populations
between species of Nymphalidae have been studied [6]. The
amplification pattern obtained by RAPD primers were
considered to be ideal for identification of species24. Three
DNA-based approaches have been utilized for mosquito
species identification: hybridization assay based on species-

specific sequence [5], randomly amplified polymorphic DNA
[29]
and tests based on known, variable region. On the other
hand, the RAPD assay is less expensive and overcomes some
technical limitations of RFLPs. The RAPD markers have
become the most common yardsticks for measuring genetic
differences between individuals, within and between related
species or population.
Conclusion
From above different studies it has been concluded that
conservation of ecologically and environmentally significant
species of butterflies needs proper identification. The
morphological method of identification needs large number of
experts and time but the molecular techniques are much
efficient in proper identification within short period of time.
Molecular techniques include restriction fragment length
polymorphism (RFLP), random amplified polymorphic DNA
(RAPD) and arbitrary fragment length polymorphism (AFLP)
etc. to characterize the butterflies at molecular level. RAPD
marker is well suited for use in the large sample throughout
systems required for population genetics. These techniques are
also useful in insect phylogeny areas like the detection of
genetic variation among populations as well as the
identification of closely related species. Molecular techniques
have also been used to clarify phylogenetic relationships
among parasitic insects and relationship between parasites and
predators.
References
1. Benecke M. Random amplified polymorphic DNA
(RAPD) typing of necrophagous insects (Diptera &
Coleoptera) in criminal forensic studies: validation and
use in practice. Forensic Science International, 1998;
98:157-168.
2. Breyne P, Boerjan W, Gerats T, Van Montagu M, Van
Gysel A. Applications of AFLP in plant breeding,
molecular biology and genetics. Belgium J. Bot. 1997;
129:107-117.
3. de Silva DL, Day JJ, Elias M, Willmott K, Whinnett A
Mallet J. Molecular phylogenetics of the neotropical
butterfly subtribe Oleriina (Nymphalidae: Danainae:
Ithomiini). Molecular Phylogenetics and Evolution, 2010;
55:1032-1041.
4. Evans WH. The identification of Indian butterflies.
Bombay Natural History Society. Bombay, 1932;
5(4):211.
5. Gale KR, Crampton JM. A DNA probe to distinguish the
species Anopheles quadriannulatus from the other species
of the Anopheles gambiae complex. Transactions of the
Royal Society of Tropical Medicine and Hygiene, 1987;
81:842-84.
6. Gallusser S, Guadagnuolo R, Rahier M. Genetic (RAPD)
diversity between Oleria, onega agarista and Oleria onega
ssp. in north-eastern Peru. Genetica, 2004; 121:65-74.
7. Haag L, Karen AM. De Araujo, Zaha A. Genetic structure
of natural population of Dryasiulia (Lepidoptera:
Nymphalidae). Biochem. Gen, 1993; 31:449-460.
8. Hoole JC, Joyce DA, Pullin AS. Estimates of gene flow
between populations of the swallow tail butterfly Papilio
machaon in Broadland, UK and implications for
conservation. Biol Cons 1999; 89(3):293-299.
9. Joshi PC. Arya M. Butterfly communities along altitudinal
gradients in a protected forest in the Western Himalayas
India. Nat Hist J Chulalongkorn Univi. 2007; 7(1):1-9.
10. Joshi PC. Habitat selection and community structure of

~ 546 ~

Journal of Entomology and Zoology Studies

11.
12.
13.

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.

26.
27.

28.
29.

butterflies in a moist deciduous forest in Uttarakhand
India. Tropical Ecology, 2007; 48(1):119-123.
Kehimkar I. The Book of Indian Butterflies. Bombay
Natural History Society, 2008, 497.
Kocher SD. Williams EH. The diversity and abundance of
North American butterflies vary with habitat disturbance
and geography. J. Biogeo. 2000; 27:785-794.
Kumar S, Khamashon L, Pandey P, Chaudhary R, Nath P,
Awasthi S et al. Community Composition and Species
Diversity of Butterfly Fauna with in Gurukula Kangri
Vishwavidyalaya Campus Journal of Entomology and
Zoology Study. 2013; 1(6):66-69.
Kunte K. Seasonal patterns in butterfly abundance and
species diversity in four tropical habitats in Northern
Western Ghats. J. Biosci. 1997; 22(5):593-603.
Kunte K. Butterflies of Peninsular India. Universities
Press (Hyderabad) and Indian Academy of Sciences,
Bangalore, 2000; 18:254.
Larsen TB. The butterflies of the Nilgiri mountains of the
Southern India (Lepidoptera: Rhopalocera). J. Bom Nat
Hist Soc. 1988; 85(1):26-43.
New TR, Collins NM. Swallowtail butterflies – an action
plan for their conservation. Gland: International Union for
Conservation of Nature 1991 3(1):50.
Pollard Ε. Monitoring butterfly numbers; in Monitoring
for conservation and ecol (ed.) F Β Goldsmith (London:
Chapman and Hall), 1991, 87.
Sawchik J, Dufrene M, Lebrun Ph. Distribution patterns
and indicator species of butterfly assemblages of wet
meadows in southern Belgium. Belgian Journal of
Zoology. 2005; 135(1):43-52.
Sharma VL, Bhatia S, Gill TK, Badran AA, Kumari M,
Singh JJ et al. Molecular characterization of two species
of butterflies (Lepidoptera: Insecta) through RAPD-PCR
technique. Cytologia 2006; 71(1):81-85.
Sharma VL, Gill TK, Sharma S, Badran ALA Sobit RC.
RAPD-PCR in two species of Catopsilia (Pieris,
Lepidoptera).Caryologia 2003; 56(2):219-222.
Shields O. World no. of butterflies. J. Lep Soc. 1989;
431(3):178-183.
Sidhu AK. Changing biodiversity scenario in the
Himalayan ecosystem: Mussoorie, Uttarakhand, India. J.
Threat Taxa. 2011; 3(2):1559-1563.
Singh R, Bajpai N, Tewari RR. Genetic characterization
of Bactrocera (Dacus) flies (Diptera: Tephritidae) Based
on RAPD-PCR. Int. J. Ph Bio Sci. 2011; 2:498-503.
Sobti RC, Sharma VL, Kumari M, Gill TK, Singh J, Sodhi
M et al. Genetic relatedness of six North-Indian butterfly
species (Lepidoptera: Pieridae) based on 16S rRNA
sequence analysis. Mole Cellular Bioche, 2007; 295:145151.
Tiple AD, Khurad AM, Padwad SV. Genetic relationships
among some Lycaenidae butterflies as revealed by RAPD
analysis. Cytologia 2009; 74(2):165-169.
Vandewoestijne S, Baguette M. The genetic structure of
endangered populations in the Cranberry Fritillary,
Boloria aquilonaris (Lepidoptera, Nymphalidae). RAPDs
vs allozymes. Heredity 2002; 89(6):439-445.
Waugh R, Powell W Using RAPD markers for crop
improvement. Trends in Biotech, 1992; 10:186-191.
Wilkerson RC, Parson TJ, Albright DG, Klein TA, Braun
MJ. Random amplified polymorphic DNA (RAPD)
markers readily distinguish cryptic mosquito species
(Diptera: Culicidae: Anopheles). Insect. Mol. Biol, 1993;
1:205-211.

30. Williams JGK, Kubelik AR, Livak KJ, Rafaiski JA,
Tingey SV. DNA polymorphisms amplified by arbitrary
primers are useful as genetic markers. Nucleic Acid Res
1990; 18(22):6531-6535.
31. Wynter-Blyth MA. Butterflies of the Indian Region. Bom.
Nat. Hist.
Soc. Bombay, 1957, 253.
32. Xu SH, Zeng QT, Qian YH, Li ST, Yang Y. Random
amplified
polymorphic DNA (RAPD) analysis of
Drosophila simulans in the mainland of China. Yi Chuan
Xue Bao 2003; 30(7):673-680.
33. Zakharov EV, Chelomina GN, Zhuravlev IuN. Isolation of
DNA from museum exhibits of butterflies (Lepidopter:
Papilionidae) and PCR analysis with random and
universal genes-specific primers. Genetika 2000;
36(9):1221-1229.
34. Zakharov EV. The demonstration of natural hybridization
between two swallow tail species Parnassius nomion and
Parnassius bremeri (Lepidoptera: Papilionidae) using
RAPD-PCR technique. Genetika 2001; 37(4):475-484.
35. Zhou X, Faktor O, Applebaum SW, Coll M. Population
structure of the pestiferous moth Helicoverpa armigera in
the Eastern Mediterranean using RAPD analysis,
Heredity, 2000, 85.
36. Dowton M, Austin AD. Molecular phylogeny of the insect
order Hymenoptera: apocritan relationships. Proc. Natl.
Acad. Sci. USA, 1994; 91:9911-15.

~ 547 ~

