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INTRODUCTION

This study used 10 RAPD markers, to provide insight into the genetic variability through,
molecular characterization of brown lacewing and Dipha aphidivora from different
geographical locations under laboratory conditions. There existed variation in the DNA profiling
among al samples. The dendrogram constructed using symmetric matrix of different samples
resulted into two major clusters. The similairity matrix pertaining to different isolates of
Micromus igorotus and Dipha aphidivora revealed that the similarity co-efficient ranged
from 0.5-0.80 and 0.57-0.80, respectively. The highest genetic similarity index (0.80) of
Micromus igorotus was seen between the isolates from Bangalore and Poona followed by 0.6
between the isolates from Bangalore and both Dharwad and Bagalkot. However, the highest
genetic similarity index of 0.8 was seen between the isolates Dipha aphidivora from Assam
and Poonafollowed by 0.57 was seen between Bangal ore and Dharwad and a so from Bangalore
and Sameerwadi (Bagalkot).
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predatory potential (Arkaki and Yoshiyasu, 1988) and wider
adaptability (Lingappaet al., 2004). In China, D. aphidivora

Sugarcanewoolly aphid (SWA), Ceratovocuna lanigera
(Zehntner) a quick proliferating and fast spreading pest is
prevalent in Tamil Nadu, Maharashtra and Karnataka. Of
the carnivorous insect fauna feeding on SWA, predators play
a significant role in suppressing its population. Of the 30
species of predators reported in the world (Joshi and
Viraktmath, 2004), Dipha aphidivora (Meyrick) ranks the
top in SWA suppression thanks to its host specificity,

is one of the most abundant and important aphid suppressing
factors (Cheng et al., 1994). The unique feature of this
predator areit is specific to SWA and feeds on all its stages.
It is one of the two species of aphidiphagous pyralidae. Life
cycle is completed in 35.2 days (Mote and Puri, 2003).
Feeding always occurred inside the galleries only.

Even under natural conditions where, bioagents can
breed in plenty, their number is not sufficient to keep pace
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with that of sugarcane woolly aphid which is viviparous by
reproduction, continuously laying individuals without any
resting stage in its life cycle. The commonly found natural
enemies of SWA are predators namely, the coccinellid,
Microaspis, brown lacewing, Micromus igorotus, syrphid,
E. confrater, lepidoptrean predator, Dipha aphidivora and
the hymenopteran parasitoid, Encarsia flavocinctum of which
the magjor one is D. aphidivora occurring always, during the
surveys conducted in many parts of India (Anonymous, 2005).

Micromus igorotus commonly called as brown
lacewing, is a voracious feeder found naturally in most of
the SWA infested sugarcane fields. Of the three species of
Micromus, M. igoratous (Banks) and M. timidus are prevalent
in India (Patil, 2003). Among them, M. igoratous (Lingappa
et al., 2004) is very effective and found feeding on al the
stages of the pest. Both grubs and adults are predatory in
nature, do not show cannibolism and co-exists with another
predator, Dipha aphidivora Lingappa et al. (2004) have
reported that both grubs and adults have a feeding potential
of 20-25 aphids/day.

It is often difficult to separate morphologically similar
species and there is evidence that some species could in fact
be complexesof cryptic species. Recently, dueto unreliability
of morphological character, molecular techniques have been
investigated to identify markers that differentiate closely
related species. Random amplified polymorphic DNA-
polymerase chain reaction (RAPD-PCR) using a random
primer amplifies many regions of genomic DNA (Williams
et al., 1990). 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 differences. This method has been widely used in
the determination of population structure without prior
knowledge of DNA sequences, onthe basisof RAPDs, genetic
polymorphism in natural populations (Haag et al., 1993) and
geographically isolated populations.

Molecular genetic data can also enhance out
understanding of insect biosystemics and evolutionary trends
that have enabled some insects to rapidly achieve pest status
(Roehardang and Degrauiller, 2000). With advent of
molecular markers has been introduced over the last two
decades which has revolutionized the entire scenario of
biological sciences. Among the repertoire of molecular
markers tools that are available today to molecular
Entomol ogists, two approaches Restriction fragment legnth
polymorphisms (RFLPs) and (PCR) Polymerase chain
reaction based markers which encompasse a variety of
techniques such as microsatllites, RAPD, Inter-simple
sequences repeates (ISSR) and Amplified fragment length
polymorphic DNA (AFLP) seem to be indispensable genetic
analysis with RAPD markers is more rapid and simpler than
RFLP analysis and requires smaller amounts of DNA.
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Polymerase chain reaction (PCR) refers to the in vitro
amplification of particular DNA sequence using arbitrarily
or specific primers and a thermostable DNA polymerase
enzyme. Karry mullis discovered the PCR in the year 1985,
PCR based RAPD is widely being adopted to detect the
polymorphism among populations/individuals including
insects ever since its discovery. The analysis of nucleiotide
sequence variability has been revolutionized by the
development of the polymerase chain reaction (PCR). It is
very sensitive and powerful tool to detect the differencesin
the sequences of DNA depending on the primers employed.
Thistechnique iswidely used to fingerprint the genotypes to
develop DNA markers (RAPD markers) specificto racesand
biotype (Harry et al., 1998 ). This RAPD method of genome
analysis is fast and allows the examination of genomic
variation without prior knowledge of DNA sequgnces
(Williams et al., 1990 and Welsh and McClelland, 1990).
The resulting collection of amplified products can be
separated by electrophoresis to generate a “fingerprint”.
Genetic variation can be useful for strain identification (Welsh
et al., 1991). This technique can detect cryptic changes and
or differences between the individuals. The results of the
RAPD analysiswould give precise information on molecular
nature of the pest and aswell would also be useful in applied
entomology and plant breeds in general (Henry, 1998).

MATERIAL AND METHODS

Sample collection :

In the present study, the genetic variability has been
revealed by RAPD in different geographical populations.
Micromus igorotus were collected during the peak incidence
from each of the 4 locations of sugarcane ecosystem:
Dharwad, Sameerwadi, Bangalore (Karnataka) and Poona
(Maharastra). Dipha aphidivora were collected during the
peak incidence from each of the 5 locations of sugarcane
ecosystem: Dharwad, Sameerwadi, Bangalore (Karnataka),
Poona (Maharastra) and Johrt (Assam).

Genomic DNA isolation and PCR analysis:

About 50 grubs (3 instars) of Micromus igorotus and
3instar larvae of Dipha aphidivora from each location were
randomly picked for isolation of genomic DNA isolation.
The digestive system of the larvae was removed to avoid
contamination. The starved grubs/larvae were desensitized
using formalin swab. To prepare genomic DNA modified
CTAB method (Murray and Thompson, 1980) 750 ul of lysis
buffer (1% CTAB, 5% polyvinyl pyrrolidane (PVP), 1.4 M
NaCl, 20mM mercapthethanol) and mixed gently and 0.5 pl
of protease was added and kept in water bath for 3 hrs. DNA
was further purified by (750 ul) phenol: chloroform: Iso amyl
alcohol (1AA) (25:24:1) treatment. Totally 9 DNA samples
were used for PCR-RAPD analysis. A set of 10 random
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decamer primers was randomly selected from OPA Kits
obtained from Operon Technologies Inc. USA was tested
across al the DNA samples. PCR was carried out for each
primer in 20 ul standard mixtures consisting of 100 ng of
templates DNA, 2 pl/reaction primer, 25 mM Magnesium
Chloride (MgCl,), 2mM each dATP, dTTP, dGTPand dCTP
(Bangalore Genie Pvt. Ltd.), 0.2 U Taq polymerase
(Bangal ore Genie Pvt. Ltd.) on an Eppendorf master gradient
cycler (Eppendorf AG Germany) in 0.5 ml microcentrifuge
tubes. Mineral oil was not added to the reaction mixture as
the thermal cycler had hot lid facility. PCR started with a 2
min initial demonstration at 94°C followed by 35 cycles of 1

M . Marker
Lane1 . Pune
Lanez . Bangalore
Lane 3 : Dharwad
Laned . Sameerwad
A.OPA -9 (Primer)
1 =3 3 4 ]
M : Marker
Lane 1 : DCharwad
Lane 2 : Pune
Lane 3 : Bangalore
Lane 4 : Sameerwadi

B. OPA - 10 (Primer)
Fig. A :

Characterization of DNA of Micromus igorotus
isolateswith | -DNA polymer asedoubledigest+ Hind
Il (marker)

min at 94°C for denaturation, 1 min at 36°C for annealing,
2minat 72°C for extension at 72°C. These reaction products
were kept overnight at 4°C prior to electrophoresis. Agarose
gels (40mg agarose in 50 ml of TAE buffer) at 5V/cm for
3hrs, which resolved DNA fragments ranging from 1904bp
to 564bp. All the 10 primerswere tested at least twice for the
reproducibility of banding pattern. A set of 10 primers viz,
OPA01(CAGGCCCTTC),OPA02(TGCCGAGCTG),
OPAO3(AGTCAGCCAC),OPAO4(AATCGGGCTG),
OPAO5(AGGGGTCTTG),OPA06(GGTCCCTGACQC),
OPAO7(GAACGGGTTG),OPAO8(GTGACGTAGG),
OPAO9(GGGTAACGCC) and OPA10(GTGATCGCAG)
were used. All the bandsin the range of resol ution were scored
except very faint and ghost bands. The gel pictures acquired
through a gel documentation system into a computer were
processed and scored to get binary data.

Satistical analysis :

The presence or absence data (1,0) matrix was analyzed
using the standard procedure in NTSY S Pc2 package (Rohlf,
1998). Similarity matrix was computed for each individual
population. Genetic distance or similarity was determined
by Jacquard similarity. The resultant similarity matrix was
used to generate a tree by UPGMA, Unweighted pair group
method with arithmetic average (Sneath and Sokal, 1973)
in NTSY S Pc2 package.

All the 10 gels resulting from short listed primers had
maximum number of clear and scorable amplicons in each
DNA sample with few ghost or minor bands, which were
ignored. Sample gel resulting from OPA9 and OPA 10 random
primers across individually pooled genomic DNA of all the
5 geographical populations of Dipha aphidivora is depicted
in Fig. B and C isolates of Micromus igorotusis depicted in
Fig. A.

M . Marker
Lanei : Dharwad
Lane2 : Pune

Lane 3 : Bangalore
Laned4 : Sameerwadi
Lane5 : Assam

Fig.B: Characterization of DNA of Diphaaphidivoraisolates
with | -DNA polymerase double digest+ Hind |1

(Marker)

Internat. J. Plant Protec., 7(2) Oct., 2014 : 281-286
HIND AGRICULTURAL RESEARCHAND TRAINING INSTITUTE



PV.MATTI C.P. MALLAPUR, K.A. KULKARNI AND D.N. KAMBREKAR

POONL

EANSALOEE

CHARWAD

SAMEERWADI

L e s et P e e e [ e e s e —T—
045 06 [ 03 100
Co-efficient

Fig. C : Dendrogram of different Micromusigoratusisolates

|]Z\I-L|1RW)\]Z‘

|SAME3R'\VADZ

E4HI4LORE

HOOMA

ASTARL

Fig. D : Dendrogram of different Dipha aphidivoraisolates

RESULTSAND DISCUSSION

The dendrogram constructed using symmetric matrix
of different isolates resulted into two major clusters (Fig. C).
The similarity matrix pertaining to different isolates of
Micromus igoratus that the similarity co-efficient ranged

Tablel: Similarity Matrix of different isolates of Dipha aphidivora

from 0.5 to 0.80. The highest genetic similarity index of
0.80 was seen between theisolatesfrom Bangal ore and Poona
followed by 0.5 between the isolates from Poona and both
from Dharwad and Sameerwadi (Bagalkot) (Table 2).

The highest genetic similarity of 0.8 was seen between
the isolates of Dipha aphidivora from Assam and Poona,
even both places are different in their cropping pattern,
weather factors (temperature, relative humidity, rainfall etc.)
followed by 0.57 was seen between Bangal ore and Dharwad,
and also from Bangalore and Sameerwadi (Bagalkot) (Table
1 and Fig. D). All 10 primers selected for the study produced
unique banding patterns that could differentiate all the 5
geographical populations. The polymorphism revealed by
RAPD serves as a dominant Mendelian marker (Williams et
al., 1990). As heterozygotes are not normally detectable,
results are not readily usable for computing Hardy-Weinberg
gene frequencies or Nei’s standard genetic distance (Lynch
and Milligan, 1994). RAPD-PCR has proved useful for
comparing closely related species, subspecies or populations
of Trichogramma sps. The identification of Trichogramma
sps, a minute egg parasiting wasp is difficult because of the
occurrence of various straingtypes of the same species. A
new taxanomic tool, severa different molecular technique,
such as RAPD-PCR and sequencing of r-DNA, ITS were
tested to construct a phylogenetic tree (Silva et al., 1995).
RAPD procedures also revealed species-specific banding
patterns and appeared promising for a rapid and easy
identification of Trichogramma species. Moreover, it was
through that, for some Trichogramma species, RAPD banding
patterns might beinformative of the phylogenetic relatedness
(Vanlerberghe Masutti, 1994).

RAPD markers have been used to try to identify species,
strains, biotype and geographic variation of insects. Among
the insect groups examined are aphids and parasitoids
(Putreka et al., 1993) microhymenopteran parasitoids of
lepidoptera (Landry et al., 1993). High sequence divergence

Dharwad Poona Bangalore Sameerwadi Assam
Dharwad 1.00
Poona 0.00 0.00
Bangalore 0.57 0.00 1.00
Sameerwadi 1.00 0.00 0.57 1.00
Assam 0.00 0.80 0.00 0.00 1.00

Table2: Similarity Matrix of different isolates of Micromusigorotus.

Poona Bangalore Dharwad Sameerwadi
Poona 1.00
Dharwad 0.80 1.00
Bangalore 0.50 0.60 1.00
Sameerwadi 0.50 0.60 1.00 1.00
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and species-specific restriction patterns clearly differentiate
both species pairs of Encarsia sp. (Monti et al., 2005). Use
of RAPD-PCR can detect the presence of parasitoid patterns
which are species-specific. Technology could then be
developed to identify parasitoids using RAPD-PCR pattern
keys (Black et al., 1992). A similar technology is already
being used with esterase in the field of survey of parasitoids
(Walton and Dejong, 1990 a&b). It is possible that RAPD-
PCR could be used to detect the presence of parasitoidsearlier
during their development cycle than the esterase system
allows. Further more, the technique offersaviable alternative
to electrophoresisin monitoring parasitoid coloniesfor purity
(Morgan et al., 1988). Until recently monitoring genetic
variation in arthropod enemies had been limited to the use
of enzyme electrophoresis, but many natural enemies such
as parasitoids (Hymenoptera) lack substantial variation in
these proteins (Packer and Owen, 1992). New DNA based
methods for monitoring genetic variation are now available,
including mitochondrial DNA analysisand DNA sequencing.
The use of PCR (polymerase chain reaction) to identify DNA
markers, particularly markersidentified by arandom sample
of the genome (such as RAPD-PCR), offersahighly efficient
method for detecting genetic changes in arthropod
populations (Arheim et al., 1990 and Hadrys et al., 1992).

The variation in the genome level may be due to the
difference in the sequence of nucleotides. It is interestingly
to note that isolates from two major clusters (Dharwad and
Sameerwadi, also from Bangalore and Poona) not only
grouped into a single cluster but also possessed highest
similarity. Interestingly all these isolates were from regions,
which have almost common cropping pattern, weather
parameters in terms of temperature, relative humidity and
rainfall. Perhaps these factors might have strong bearing on
their evolution and hence might be sharing more nucleiotide
similarity when compared to isolates of other locations i.e.
Assam (which is hilly area where cropping pattern and
weather differ). The high genetic variability will help species
to evolve and adapt faster to different environments; rapid
evolution and dispersal of natural enemies.
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