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ABSTRACT

Bemisia tabaci (Genn.) is one of the important pest and affects a board range of agricultural crops in the world
having many biotypes. There is evidence that B. tabaci should be considered a cryptic complex species of 11 well-
defined groups containing at least 24 morphologically indistinguishable species. Its populations differ biologically
with respect to insecticide resistance, virus transmission and host range. Therefore, understanding genetic variation
among populations is important for management. In present study, the mtCO I sequence of B. tabaci was analyzed
from population sample collected from different host plants from different area, Uttar Pradesh. Results obtained
showed that amplification of mtCO I gene fragment using the primers (C1-J-2195 and L2-N-3014) produced B.
tabaci specific ~800bp band in all the samples of whitefly. Further Sequencing, homology search by Blast and
comparison against the consensus sequences of Dinsdale or Ellango, revealed that these samples belong to group
Asia II. It is highly probable that these all biotypes are the same entity, but have been assigned different names
either as a consequence of the use of different methods of identification or a failure to broadly consider the
available data in sources such as Genebank.
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I. INTRODUCTION (De Barro et al, 2011). B. tabaci has a high intra

Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae) is
a phloem-feeding insect that lives predominantly on
herbaceous species. It is a pest of ornamental, vegetable,
grain legume, and cotton production, causing damage
directly through feeding (Oliveira et al., 2001) and
indirectly through the transmission of plant pathogenic
viruses, primarily begomoviruses (Jones, 2003). It has a
global distribution (Boykin et al., 2007; Dinsdale et al.,
2010).

Bemisia tabaci complex is a cryptic species complex,
composed of >35 morphologically indistinguishable
species (Calvert et al., 2001), varies considerably in its
ability to transmit geminiviruses (Bedford et al., 1994),
rate of development (Wang & Tsai, 1996) and ability to
utilize different host plants (Brown & Bird, 1995), but
genetically distinct groups (Boykin et al, 2007 and
Dinsdale et al., 2010), molecular (Xu et al., 2010) and
biological data 5 supports their status as different species
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specific biological and genetic variability (De Barro et
al., 2000). Bemisia tabaci (Hemiptera: Aleyrodidae) is a
species complex of about 41 biotypes (De Barro et al.,
2011) out of which 5 (H, P, K, G, B) have been reported
from India. It is vector of Apical Leaf Curl Virus
(ALCV) in agricultural Among the
biotypes, B biotype is most significant having the
highest transmission efficiency for ALCV diseases.

ecosystems.

Biotype B, because of its global pest status, has been the
focus of considerable research over the past many years.
Previous studies of Genetics structure of B .tabaci in
India were limited to samples collected from different
regions only (Perring et al., 2001, Banks et al., 2001;
Rekha et al., 2005, Lisha et al., 2003, Malik and Singh.,
2007 Reddy et al., 2012, Singh et al., 2012 and Swati
tomar et al., 2014). Molecular markers have been used to
study the genetic polymorphism of B. tabaci and mtCOI
gene is the most widely applied DNA region for
determine the genetic structure of B. tabaci ( Ellango, et
al., 2015; Dinsdale, 2010; De Barro et al., 2011,
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Frohlich et al, 1999). Molecular techniques are
especially useful for studying and monitoring mixed
populations where biotype B and other biotypes co-exist.
Therefore, we aim to present more unified and through
account of the current genetic structure of B. fabaci in
Uttar Pradesh. We examine the genetic identity of B.
tabaci with a view to determine whether identity may be
associated with differences in disease incidence. We
have used the mt COI marker gene for this poupose.

II. MATERIAL AND METHOD

Adult whiteflies (230 samples) were collected from
different district and analyzed at Central Potato
Research Institute Campus Modipurm (Meerut) from 4
distinct host plants ie. Potato, brinjal, Cotton and
Tomato and preserved immediately in 100% ethanol.

DNA Extraction, PCR amplification and
Sequencing

A single step DNA Extraction method was used (De
Barro and Driver, 1997 and Lima et al, 2002) with
some modifications. Each individual female whitefly
was homogenized in a 1.5 ml micro centrifuge tube with
70 ul of lysis buffer (10 Mm Tris -HCI PH 8.0; 1 mM
EDTA; 0.30% Triton X-100, 60 ng/ml Proteinase K).
The homogenate was then incubated at 65°C for 45
Minutes. Samples were then boiled for 5 minutes to
inactivate the proteinase K and incubated at -20°C for 10
min. Cell debris and Proteins were removed by
centrifugation for 13,000 rpm. After
centrifugation, the supernatant was transferred to a new
tube and stored at -20°C. Part of mt COI gene was
amplified with primers C1-J-2195- FW (&’
TTGATTTTTGGTCATCCAGAAGT 3’) and L2-N-
3014 RV(5S’TCCAATGCACTAATCTGCCATATTA3’)
(Frohlich et al., 1999). PCR was carried out on a thermal
cycler (Eppendrof Master Cycler PCR, Hamburg.

3 min at

Germeny) with the following cycling parameters; 94°C
for 2 min as initial denaturation followed by 30 cycles of
94°C for 30 Sec; 52°C for 30 Sec; 72°C for 1 min and
72°C for 10 min as final extension. PCR was performed
in 25 pl total reaction volume containing 1 ul of 20
picomoles of each primer forward and reverse,2.5 ul of
10 X buffer contain 20 mM MgCl, 2.5ul d NTP (2 mM
each), 0.2ul (5
Polymerase, 15.8 pl of autoclaved water and 2 ul of

U/ul) of Fermentas Dream Taq

DNA template. The amplified products were resolved in
1.5% agarose gel, stained with Ethidium bromide
(10pg/ml) and visualized in a gel documentation system.
The amplified DNA was purified using following
manufacturer instructions (gene jet gel extraction kit).
The PCR amplified fragments were eluted and
sequencing was carried out in an automated sequencer
(ABI prism ® 3730 XL DNA analyzer; Applied
biosystems, Maryland, USA) using universal primers
both in forward and reverse directions. Homology search
was carried using Blast
(http://www.ncbi.nlm.nlh.gov) and the difference in COI
sequences of B. tabaci were determined using the
sequence alignment editor BioEdit version (10.7) and
compared against the consensus sequences of Dinsdale
et al., (2010). The alignment was further analyzed using
the MEGA 5.0 program, using the Neighbor-joining
method with a “bootstrap” value of 1000.

out

III. RESULT AND DISCUSSION

A. Mitrochondrial cytochrome c oxidase I (m¢ COI)
PCR amplification Primer pair specific for B. tabaci:

The mitrochondrial cytochrome c¢ oxidase 1 (mtCOI)
sequence has been wused extensively in whitefly
identification. Although several primers have been
described for amplification of B. fabaci mt COI
fragments, the most common PCR primers to use for this
work were developed for insects by Simon ef al., (1994)
and first used for B. tabaci by Frohlich et al., (1999).
Results revealed that amplification of mt COI gene
fragment using the primer (C1-J-2195 and L2-N-3014)
produced B. tabaci specific ~800 bp band in all the
samples of whitefly.

Dinsdale et al., (2010) have recently proposed that B.
tabaci should be considered as a cryptic species complex
comprising 11 groups containing 24 species. The more
reproducible and informative method available to
determine the genetic affiliation of a B. fabaci
population is sequencing the mitrochondrial cytochrome
c oxidase I (mt COI) gene (De barro et al., 2005) and
use consensus sequences to assign group affiliation
(Dinsdale et al., 2010). Using the nomenclature of
Dinsdale et al. (2010), the results revealed putative

species. Asia II 1 (also referred to in the literature as
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biotypes K, P, PCG-1, SY, ZHJ2 and PKI) was recorded
from different region.

The B. tabaci dataset consisted of global sampling of
570 individuals of mtCOI region (De Barro et al.,
2011).Using the nomenclature of Dinsdale et al. (2010),
the results revealed putative species Asia Il 1 (also
referred to in the literature as biotypes K, P, PCG-1, SY,
ZHJ2 and PKI ) was recorded from different region. It is
highly probable that these six biotypes are the same
entity, but have been assigned different names either as a
consequence of the use of different methods of
identification or a failure to broadly consider the
available data in sources such as Genebank. Moreover,
Asia II 1 was associated with high incidences of ALCV,
whereas regions where Middle East-Asia Minor 1 was
present had a lower incidence. Asia II 1 was recorded
from Punjab cotton plants, whereas Asia 1 (also referred
to in the literature as biotypes H, M, NA) was found in
both Pakistan and Punjab. Three biotypes identified
from India biotype G from Kerala, biotype H from
Gujarat and biotype I from Maharastra (Brown et al.,
1995). A good example of the taxonomic confusion is
Asia II 1 (Ellango ef al., 2015; Dinsdale et al., 2010; De
Barro et al., 2011) which is also known as biotypes K, P,
ZHJ2, PK1 and SY. In this case biotypes K and P were
raised on the basis of slight differences in esterase
banding patterns. Subsequent examination of their
mtCO1 showed <2% sequence variation (Bedford et al.,
1994; De barro et al., 2011). ZHJ2 was identified as
another biotype, but without comparison to material
from Pakistan and Nepal where (P) (K) were obtained;
in fact, ZHJ2 has an identical to mtCO1 to K (De Barro
et al., 2011). Similarly, biotypes PCG-1, PK1 and SY
were all raised without reference to K, P and ZHJ2 and
again have mtCOl1 that are either identical to K or show
<2% mtCO1 sequence divergence (De Barro et al.,
2011).

We have therefore adopted the Dinsdale terminology in
this study ( Dinsdale et al., 2010; De barro et al., 2011).
In India the province, which has a high incidence of
PALCV (Garg et al., 2001), two indigenous species,
Asia 1 (also identified in the literature as biotypes H, M
and NA), Asia Il 1 and Middle East- Asia Minor 1 occur
(Simon et al., 2003). There are a number of possible
explanations. Xu ef al., (2010) has shown that Asia II 1
and Middle East-Asia Minor 1 are reproductively
incompatible. Middle East-Asia Minor 1 has shown to

be particularly adept at displacing other members of the
species complex (Liu er al, 2007). However, the
consequence of competition between this species and
Asia Il 1 is unknown, but one might speculate from their
neighboring geographic distributions that neither is
sufficiently capable of displacing the other. De Barro et
al. (2005) showed that local abundance may be
sufficient to exclude establishment of an invader, and so
if Asia II 1 and Middle East-Asia Minor 1 are indeed
well matched, then regional abundance may be sufficient
to prevent invasion and displacement. Alternatively,
insecticide resistance has been shown to influence
capacity by different members of complex to invade and
displace other congener members Crowder et al., (2010).
The rule set developed by Dinsdale er al., (2010)
removes this ambiguity and shows that all biotypes are
more than likely the same entity.

IV. CONCLUSION

Whitefly population has similarities to Asia II 1
population. The distribution patterns of B. tabaci suggest
that most diversity is present in northern India. B tabaci
is not known to fly long distance; hence, it was expected
that nearby fields of a particular locations would contain
the same genetic groups. In contrast, more than one
genetic group of B. tabaci was sometimes found in same
locations, whereas Asia II 1 was found in all

neighboring locations.

V. REFERENCES
[1]. Ako M., Borgemeister, C., Poehling H. M., Elbert,
A. and Nauen, R. (2004). Effects of neonicotinoid
insecticides on the bionomics of two-spotted
spider mite (Acari: Tetranychidae). J. Econ.
Entomol. 97 (5): 1587-1594.
Banks , G. K., Colvin, J., Chowda, R.V., Maruthi
, M. N., Muniyappa V., Venkatesh, H.M., Kiran
kumar, M., Padma A. S., Beitia, , F.J. and S.E.
Seal. (2001). First report of the Bemisia tabaci B
biotype in india and an associated tomato leaf curl

[2].

virus disease epidemic. Plant Dis. 85:231.

Baruah, A.A.L.H., Bhuyan, U., Bhattacharyya
Badal and Pujari, D. (2010). Field evaluation of
calypso 240 SC against tea mosquito bug,

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)



[4].

[5].

[6].

[7].

[9].

[10].

[11].

Helopeltis theivora water house. Pestology. 34(8):
37-40.

Bedford, 1.D., Markham, P.G., Brown J.K. and
Rossel, R.C. (1994). Geminivirus transmission
and biological characterization of whitefly
(Bemisia tabaci) biotypes from different world
regions. Ann.Appl. Biol. 125: 311-325.

Boykin, L. M., Shatters, R. G., Rosell, R. C,,
McKenzie, C. L. and Bagnall, R.A. (2007). Global
relationshipsof Bemisia tabaci (Hemiptera:
Aleyrodidae) revealed using Bayesian analysis of
mitochondrial COI DNA Mol.
Phylogenet. Evol 44:1306-19.

Brown, J. K., and Bird, J. (1995). Variability
within the Bemisia tabaci species complex and its
relation to new epidemics caused by
geminiviruses. Ceiba 36(1), 73-80.

Brown , J. K. (1995). A global position paper on

sequences.

the status of Bemisia tabaci Genn. as a pest and
vector in world agro ecosystems. FAO Plant
protection. Bull.42:3-33.

Calvert, L.A., Cuervvo, M., Arroyave, J.A.,
Constantino, L.M., Belloti, A. and Frohlich, D.
(2001). Morphological and mitrochondrial DNA
markers analyses of whiteflies (Homoptera:
Aleyrodidae) colonizing cassava and beans in
Colombia. Annals of the Entomological Society of
America 94: 512-517.

Crowder, D.W., Horowitz A.R., De Barro P.J., Liu
S.S., Showalter A.M. et al. (2010). Mating
behaviour, life history and adaptation to
insecticides determine species exclusion between
whiteflies. ] Animal Ecol. 79:563-570.

De Barro, P. J. and Driver, F. (1997). Use of
RAPD PCR to distinguish the B biotype from

other biotypes of Bemisia tabaci (Gennadius)
(Hemiptera: Aleyrodidae). Aust. J. Entomol.
36:149-52.

De Barro, P. J., Trueman, J. W. H. and Frohlich,
D. R. (2005). Bemisia argentifolii is a race of B.
tabaci (Hemiptera: Aleyrodidae): the molecular
genetic differentiation of B. tabaci populations
around the world. Bull. Entomol. Res. 95:193-203.

. De Barro, P.J., Driver. F., Trueman, J.W.H. and

Curran, J. (2000). Phylogenetic relationships of
world populations of Bemisia tabaci (Gennadius)
using ribosomal ITS1. Mol. Phylogenet. Evol.16:
29-36.

[15].

[18].

[19].

[20].

[21].

. De Barro, P.J., Liu, S. S., Boykin, L.M. and

Dinsdale A.B. (2011). Bemisia tabaci: a statement
of species status. Annu. Rev. Entomol. 56:1-19.

. Dinsdale, A., Cook, L., Riginos, C., Buckley, Y.

M. and De Barro, P. (2010). Refined global
analysis of Bemisia tabaci (Hemiptera:
Sternorrhyncha:  Aleyrodoidea:  Aleyrodidae)
mitochondrial cytochrome oxidasel to identify
species level genetic boundaries. Ann. Entomol.
Soc. Am. 103:196-208.

Ellango, R., Singh, S.T., Rana,V.S., Gayatri Priya,
N., Raina, H., Chaubey, R., Naveen N.C,
Mahmood, R., Ramamurthy, V.V., Asokan, R. and
Rajpopal, R. (2015). Distribution of Bemisia
tabaci Genetics groups in India. Environ Entomol.
44(4): 1258-1264.

. Frolich, D.R., Torres-Jerez, 1., Bedford, I.D.,

Markham P.G. and Brown, J.K. (1999). A
phylogeographical analysis of the Bemisia tabaci
species complex based on mitochondrial DNA
markers. Mol. Ecol. 8:1683-1691.

. Garg, 1.D., Khurana, S.M. Paul, Kumar, Shiv. and

Lakra, B.S. (2001). Association of a geminivirus
with potato apical leaf curl in India and its
immunized electron microscopic detection.
Journal of Indian Potato Association 28 (2-4):
227-232.

Jones, D.R. (2003). Plant viruses transmitted by
whiteflies. European J. Plant Pathol. 109: 195-
219.

Lima L H C, Campos L, Moretzsohn M C, Navia
D and Oliveira M R V D (2002). Genetic diversity
of Bemisia tabaci (Gennadius) populations in
Brazil revealed by RAPD markers. Genet. Mol.
Biol 25(2):217-233.

Lisha, V.S., Antony, B., Palaniswami, M.S. and
T.J. (2003).
(Homoptera: Aleyrodidae) biotypes in India. J.
Econ. Entomol. 96: 322-327.

Liu, S.S., De Barro P.J., Xu, J., Luan, J.B., Zang,
L.S. et al. (2007). Asymmetric mating interactions
drive widespread invasion and displacement in a
whitefly. Science 318: 1769-1772.

Henneberry, Bemisia  tabaci

. Malik, K. and Singh, B. P. (2007). Studies on

Bemisia tabaci and its management. Potato J.
34(1-2): 91-92.

. Oliveira, M. R. V., Henneberry, T. J. and

Anderson, P. (2001). History, current status, and

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)



collaborative research projects for Bemisia tabaci.
Crop Prot. 20: 709-723.

in Italy with the description of a new biotype (T)
from Euphorbia characias. Bull. Entomol. Res.

[24]. Palumbo, J.C., Reyes, F.J., Mullis, C. H., Amaya, 93:259-64.
A. Ledesma, L. and Carey, L. (2001). Residual [30]. Simon, C., Frati, F., Beckenbach, A., Crepsi, B.,
efficacy and field performance of thiacloprid Liu, H. and Flook, P. (1994). Evolution, weighting
(CaylpsoR) against whiteflies in Melons. and phylogenetic utility of mitrochondial gene
University of Arizona College of Agriculture 2001 sequences and a compilation of conserved
Vegetable Report, index at: polymerase chain reaction primers. Ann.
http://ag.arizona.edu/pubs/crop/az1252/. Entomol. Soc. Am. 87:651-701.
[25]. Perring, T. M. (2001). The Bemisia tabaci species [31]. Singh, S.T., Priya, N. G., Kumar, J., Rana V. S,
complex. Crop Prot. 20: 725-737. Ellango, R., Joshi, A., Priyadarshini, G., Asokan,
[26]. Papa, G., Furlan, G., Takao, W., Celoto, F.J. and R., and Rajagopal, R., (2012). Diversity and
Gerlack, G. (2008). Effect of nem insecticide phylogenetic analysis of endosymbiotic bacteria
(spirotetramat) in mixture with neonicotinoid on from field caught Bemisia tabaci from different
the control of whitefly, Bemisia tabaci B biotype locations of north India based on 16S r DNA
(Hemiptera: Aleyrodidae), in Cotton. Beltwide library screening. Infect.Genet.Evol. 12: 411-419.
Cotton  Conferences, Nashville, Tennessee, [32]. Tomar, S., Malik, K., Ellango, R. and Singh, B. P.
January 8-11, 2008. (2014). Analysis of whitefly, Bemisia tabaci:
[27]. Reddy, R., Chowda , V., Kiran kumar, M., Seal., sequencing of the mitrochondrial cytrochrome
S. E., Muniyappa, V. , Valand , G. B., oxidize I (mt COI). Int. J. Get. Eng. & Biot. 5(2):
Govindappa, M. R. and Colvin, J. (2012). Bemisia 185-190.
tabaci phylogenetic groups in India and the [33]. Wang K. and Tsai J.H. (1996). Temperature effect
relative transmission efficacy of Tomato Leaf Curl on development and reproduction of silverleaf
Bangalore Virus by an indigenous and exotic whitefly (Hemiptera: Aleyrodidae). Ann. Entomol.
population. J. Integr. Agric. 11: 235-248. Soc. Am. 89: 375-384
[28]. Rekha, A.R., Maruthi, M.N., Muniyappa, V., [34]. Xu, J, Liu, S.S. and De Barro, P. (2010).
Colvin, J. (2005). Occurrence of three genotypic Reproductive incompatibility among genetic
clusters of Bemisia tabaci and the rapid spread of groups of Bemisia tabaci supports the proposition
the B biotype in south India. Entomol. Exp. Appl. that the whitefly is a cryptic species complex.
117:221-33 Bull. Entomol. Res. 100: 359-66.
[29]. Simon, B., Cenis, J.L., Demichelis, S., Rapisarda,
C., Caciagli, P. and Bosco, D. (2003). Survey of
Bemisia tabaci (Hemiptera: Aleyrodidae) biotypes
Tablel. Details of field survey for collection of B. tabaci samples across Uttar Pradesh and Rajasthan
Sr. No. State District Field Host plants Bemisa tabaci GeneBank
Genetic group Accession number
(from NCBI)
1. Uttar Pradesh Aligarh I Brinjal Asiall 1 AF 342779
11 Cotton Asiall 1 AJ 510058
il Potato Asia Il | AF 342779
v Tomato Asiall 1 AJ 867557
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v Tomato Asiall 1 JX 993218

3. Uttar Pradesh Roorkee I Brinjal Asiall 1 JX 993204
I Cotton Asia Il 1 JX 993205

I Potato Asia Il 1 JX 993220

v Tomato Asiall 1 JX993219

1 Brinjal Asiall 1 JX 993232

4. Uttar Muzaffamagar 1l Cotton Asia 11 1 JX 993230
Pradesh I Potato Asia 11 1 7X 993229

v Tomato Asiall 1 JX993228

S. Uttar Modinagar I Brinjal Asia Il 1 JX 993217
Pradesh 1l Cotton Asia Il 1 JX 993209

11 Potato Asia Il 1 JX 993207

v Tomato Asiall 1 JX 993202

6. Uttar Hastinapur I Brinjal Asiall 1 JX 993213
Pradesh 1l Cotton Asia 11 1 JX 993212

1T Potato Asiall 1 JX 993206

v Tomato Asiall 1 JX 993208

7. Uttar Hapur I Brinjal Asia Il 1 JX 992302
Pradesh 1l Cotton Asia 11 1 JX 993180

I Potato Asia Il 1 JX 993182

v Tomato Asiall 1 JX 993184

8. Uttar Amroha I Brinjal Asia Il 1 JX 993178
Pradesh 1l Cotton Asia Il 1 JX 993190

1T Potato Asiall 1 JX 993192

v Tomato Asiall 1 JX 993189

9. Uttar Ghaziabad I Brinjal Asiall 1 JX 993200
Pradesh ] Cotton Asia 11 1 JX 993186

111 Potato Asiall 1 JX 993199

v Tomato Asiall 1 JX 993197

10. Rajasthan Jodhpur I Brinjal Asia Il 1 IN 410778
I Cotton Asiall 1 IN 410779

111 Potato Asiall 1 IJN 410801

v Tomato Asiall 1 JN 410800
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