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Abstract
Tomato i a solanacecus crop and one of the most econamically Impartant vegetables in the world, Tndia ranks
sacond in total production of fomato in the world. 1t has been referred to as a "funcional food,” a food that
goes beyond providing just basic nutrition, TolCD is one of the major constraints to tomato production in
India. Te study the disease incidence of tomato, 8 survey was made in the tomato crop groweng fiskds of
Danesding, Jalpagun, Coochbehar and Uttar Dinajpur districts of sub-Himalayan West Bengal during December
2015 to February 2016  and several infacted and heplthy leaf samples were collected based on the
maorphotogical symptoms like-vein clearing, leaf curling, leaf deformation and stunted growth of plants. Disease
incdence ranged from 70% to BE.66% of the collected samples from different districts, All the samples
collected from the present study area were tested by PCR with Dengd and DengB primer and an expected
amplcon of ~530bp was found. Two randomly selected PCR positive samples were sequenced and analyzed
(Ao Mos, EXI108859 and KX10BBED), The 5LG-1 isolate (Acc. Mo. EX108859) showed 95% nt identity wath
TolOXV (Ao, Mo, KP17B730) and the [5L-1 isolate {Ace, No. KX108860) showed 96% nt identity with ToLCNDY

(Aoc. Mo, KC513822). The threat of bagomovieal spread to the north-gastern part of India has been @ken into
Consaderation,
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Introduction preventing chronic diseases and deliver other
f > health benefits (Batta, 2016},

Tomato ({jropersicon escufentum L) s a : .

| cop and of th " Tomato leaf curl disease (TolCD) s

i i of the major comstraints to tomato
eccnomically  important  vegetables in the e s
world (Hanssen et af, 2010). India ranks  Produetion in - India. ~TolCD-associted

second in total production of tomato in the begomovirus ks aﬂd mﬁ i;;dthemfamIE
world. In 2014, the production of tomato in wﬁfﬁ“mﬂ’”";‘”fﬂmf“ r:1 : F“fm
India was 1,94,02,000 metric tons {1 t = 1000 i i tabac) st 'fc':ﬂ :
kg) produced in a total area of 12,04,000 ha = f“l“%e ty H"'Wm“m"“ : M iy

(1 ha = 10000 m®), with an mean yield of  1905; Fong anc Hamison, 1935, Rana
161 mihe(lndian Hoticulture Database- o 2 2016). Tomaio feaf curl virus (TolCV) s
2014). West Bengal stands eighth in the T'ﬂm‘mf by twinned FFSE’TE consisting
production of tomato in India, contributing A SICGR, Snge-sta (s5) DNA-A
about 17% of total production in India. genome (2.7 kb) (Stanley, 1585). It is often
Jalpaiguri and Coochbehar districts are the ?ms-smamﬂ_ Wit BID"‘LB il alpha- andfar
major tomate producing areas of West Bengal E;;ﬁ .idﬁﬂpﬂ'lil'ﬂ. {DEMDFH :Jr Eﬂ,:;'ij.l
(Indian Horticulture Database-2014). It has Eﬂhmh s ol e v -
been referred to as a "functional food," a food '+ 2016). In Indla, oocurrence of
that goes beyond providing just basic | O-Co Was first reported by Vasudeva and
witrition. Ths & due 1o lycopene; 3 benefidal  ~ameaj In 1938, Altogetnier forty two strains of

. TolLCV have been repored to cause serious
pintochemical. Tomatoes also play a rolte in damage in tomate production worldwide
*Comesponding duthor (Vasudeva and Samwaj, 1948; Sastry and

E-mail: asahanbuihyahoo.co i Singh, 1573; Saikia and Muniyappa, 1989,
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Reddy ef &0, 2005 Kithi of af, 2002
Paximadis &f &, 2001 Ramappa of &, 1998;
Broawi & 20, 2015%, Oecurrence of TolCV was
reported from several places of West Bengal
(Reddy of 24, 2005; Saha ef &/, 2013; Saha of
& 2M4Y.  In this  ocomimunication,  PCR
amplificatiod,  sequencng and  diversity
andbysis of partial coal proteln (CP) gene of
Tolov have Deen reported [nfecting tomato in
sub-Himalavan West Bengal.

Maternals and methods

sy JEaase ingidence and collection of
Jnasad Samples

Te shady the disease incidence of tomato, a
survey was made in the tomato crop growing
ficlds of Darjesting, Jalpaiguri, Coochbehar
and Uttar Dinajpur districts of sub-Himalayan
West Bengal during December 2015 o
February 2016 (Fg. 1A, 1B) and several
infected and healthy leaf samples were
ooflacted  based on  the morphological
sympioms. Disease inddence was estimated
wsing the method of James and Teng (1979),
Disease Inodence (%)
Mum ber of plants infocted
" Numberof tatal plants

DA feodation and PCR

Total DNA were extracted from the infected
and heaithy leaves following the method of
Haible & & (2006). Polymerase chain readtion
(PCR) was done using Deng universal primer
pair (Dengd/DengB)} and amplicons weare
visualized in 1.2% [(w)/v) agarose gels under
Uv-rransilluminator (Fg. 1C).

kg, sequencing and seguence analysis

The purfied PCR products were coned Into
pGEM-T wvector following the method of
Sambrook and Russel (2001) and the clones
were sent to Chromous Biotech Pwit. Lid. for
sequencing. The nucleolide SeqUences were
aligred  wsing  ClustalW  (Thompson ef &),
19%4). The nucleotide were compared with
the corresponding sequences of other isolabes
af TolOV deposibed in the GenBank database
{http./fwwaw.nchi.nim.nib.gov)  using  the
BLAST analysts (Allschul ef af, 1997).
Cevrquence identity matrix was generated using
SDT 1.2 (Muwhire of af, 2014) and a

= 100

&7

phylngenetic tree was generated by nesghbor-
jaining method and Kimura-2 parameter using
MEGA b {Tamura &f al, 2013).

Aesults and discussion

Spmptomatoiogy

Disease Infected plants showed  typical
begomoviral symptoms like- vein chearing, leal
curling, leaf deformation and stunted growth
of plants. Disease Incidence varies from
Iocation to location like 78,57% in Darjesling,
B6,.66% In Uttar Dinajpur, 80% in Jalpaiguri
and 0% in Coochbehar district. Similar types
of symptoms were reported earlier by several
workers (Padidam ef a0, 1995; Saha ef &/,
2D14; Saha ef af, 2013).

Moleciar characterization and phylogenetic
analysis

All the samples collected from the present
study area were tested by PCR using universal
Deng primer pair. On PCR with DengA and
DengB, all the infected samples gave an
expected amplicon of ~530bp (Fig. 107 but
none of the healthy samples showed positive
resull. Two randomlby selected PCR positive
samples were sequenced and analyzed.
Similar types of results were also described by
Reddy ef al (2005), Briddon f a! (2008) and
several other workers (Brown & &), 2001;
John ef al, 2006; Santoso af &/, 2008; Samad
&t al, 2009; Haider af &, 2007).

The partial CP (AV1), Pre-CP (AV2)
region of the viruses were sequenced and
submitted In the GenBank database {Acc, Mos.
KX108859 and KX108880). When the
nucleotide (nt) sequences of the isolates were
compared with those of other Begomoviius
available in the GenBank, the SLG-1 isolate
(Acc, Mo, KX108859) showed 95% nt identity
with Tomalo s’ cuwrd Kamataka wns
(ToLCKV) (Ace. Mo, KP178730) and the I5L-1
isolate (Acc, Mo, KX108860) showed 96% nt
identity with Tomato feaf curd Mew Delfy wirus
(ToLCNDV) (Acc. Mo, KCS513822) as shown in
the fig. 24, In the phylogenetic tree, TolCKV
and ToLCNDV form different clusters with the
other subsaquent members of the respective
viruses (Fig. 2B).

As the number of strains of ToLCY has
Increased a lot, the whole genome sequencing
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Fig. 1. (A & B) Naturally infected tomato plants; (C) Total DNA on agarose gel isolated from healthy (L1-L3)
ang infectad (L4-L8) plants; (D) Amplified PCR product on agarose gel isolated from healthy (L2) and infected

[L53-L8) plants: L1- 500 bp DA ladder.

Table 1. ToLCKV and TolLCNDV isolates used in the study along with their GenBank Acc, No., host
and place of occurrence

5L Mo. Acc. No. Organism ___ Place
1 EX108859*"  TolCKV Siliguri
2 KP1TBTIN TaLCEY Maharashtra
3. KP17B731 TalCkyY Maharashtra
4 EUBD4297 ToLCKY Luckrow
5 JXGRT0AS8 TaLCkN LuCEnow
& AYIFS 41 TalCkKV Lucknow
7 EE219744 TalCEV Andhra Pradesh
B KFS636EY TolCEY Punjab
¥ FF351561 TolCkY Punjab
10 KP195261 TolCEyY Funjab
11 AY754B12 TolCEY Janiti
14 BYIS3IAN3 TolCEY Karnataka
12 FM369R2 ToLCEY Bahraich
t4  HMES1186 TodlCEY M Dedhi
15 FrIDEBGO*®  TolCMDY Islamgpur
[E FIrSqnE12 Mol CNOY Delhi
1 FMBEI A TolCNDY Jamalpur
B FMEEIMZ FalCNER Jamalpur
1% FMIE3IM] FolLCNEWY Jess0re
20 KM3E3TIY ML N Jowdibpus
£1  FM3H3Y3E Tl CHOWV Joyprlibpu
2 KMBHIFED ot CHEA e LT
23 AFHEGGH Tt £ N [ igak
2 FCS) IR Tl N Luckriw
75 AFEGGG ol CNE bslarmialad

0 Tsadater uncker sty
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Host ) Country

L propersicon escuiantig India

L propersicon escidantiim Inda
Lyrnoersicon esculfantinm India
Petuniasp, Tnidaa
SIS edegans India

L prope sicon escuiantam India
Helfanthus annuus India
Lpropersicon esculantim India
Lyrorersicon escukantm India

L propersicon escuiantam India
Lromersicon escuiantm India
{peopersicon esciiantem India
CEpIsicnnm amnim India

{ peopersicon escuienium India

L Prope SO escienfiam india
CUCLNTHE Safivs India

L FCOperSiceT escukaniim Bangladesh
L propersioon escuientum Bangladesh
L PCODET RO CErTieniLrT Bangladesh
L FOODET RO eseienfim Bangladesh
{ propes Sicon esceienfum Bangladesh
L FUDOET SICO0T SSCEier LT Bangladesh
L FLODEYT SICO0T SRt ien LT Pakistan

L PO S0 esre MevTiLaT India

L FCopersicn ERCENE LT Pakistan
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Fig. 2. [A) Sequence identity matrix of the 14 ToLCKV and 11 TolCNDV isolates. [dentity percent cormespands
to the eolor matrix 15 indicated on the right side of the figure; (B) Phylogenetic tree generated by neighbour
jeining of ToLCKV- and ToLCNDV- CP slignments. Values at the nodes indicate percentage of bootstrap support
{oat of 1000 bootstrap replicates). GenBank accession numbers along with the collection spot of the viruses
have been indicated at the end of each branch.
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of the viruses are now-a-days essential for
identifying different species as proposed by
Kings ef & (2011). However, the TolLCV-CP
geng  analysis may provide wvaluable
infarmation to the recent occurrence of
TolCD in sub-Himalayan region of West
Bengal. It can be said that, the high disease
inadence may be attributed to prevalence of
whitefly wvector, warm tropical cimate
supporting year round sunvival of the whitefly,
intensive cultivation of crops and polyphagous
nature of the whitefly serndng path of
sustenance of begomovirus in atternative
hosts (Saha ef &/, 2014). The bipartite
TolCNDV has been reported to infect tomato
and other solanaceous crops in the Indian
subcontinent (Padidam et al, 1995; John et
al, 2006; Santoso et af, 2008; Saha et al,
2013). Arthough, TolLCKV was thought to be a
recombinant strain and restricted to the
southem part of India
(Chatchawankanphanich and Maxwell, 2002).
The threat of begomowiral spread to the
north-eastern part of India has been taken
inte consideration and this may be correlated
to different factors like- weather condition,
tomato |ve stock import-export, and
agricultural practices, that is operational in
the study area.
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