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Tomato bud blight disease caused by Groundnut bud necrosis virus (GBNV)
belongs to genus Tospovirus of the Bunyaviridae. This is economically important disease
affecting tomato crop. Virus causes, necrotic spots on leaves petiole and stems, chlorotic
spots on fruits, bud blight and  finally wilting of the plants. Virus was mechanically
transmitted on to  cow pea cv. C152. leaves and produced chlorotic as well necrotic local
lesions. Reverse transcription-polymerase chain reaction (RT-PCR) was used for studying
the presence of GBNV  in different parts, i.e., roots,  midrib, fruit  pericarp and leaves of
tomato bud blight field sample. Amplification of 831bp GBNV-CP by RT-PCR with
degenerate primers  revealed the positive reaction for GBNV infection in different parts,
i.e., roots,  midrib, fruit  pericarp and leaves of tomato.
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Groundnut bud necrosis virus (GBNV)
causes bud blight disease in tomato. The genus
Tospovirus of the family Bunyaviridae is composed
of 19 species described so far, and of them 14 have
been identified from Asia1. GBNV is the most
economically important virus affecting a variety of
crops such as peanut, potato, tomato, soybean,
urdbean, mungbean and cowpea.2,3,1

The Tospovirus infection on tomato is
called as bud blight,  the species of groundnut
bud necrosis virus (GBNV) identified as the causal
agent of the tomato bud blight4. The disease was
first observed in tomato variety marglobe in Nilgiri
hills during 1964.The disease is characterized by
bronze or purple coloured leaves, severe necrosis
of buds, petioles, and pale yellow or red concentric
rings turning into necrosis on fruits5. In karnataka
this disease on tomato causes  severe yield losses
every year 6.   In India host range and serological

studies indicated that tomato Tospovirus is
considered as a strain of GBNV and designated as
a GBNV – To. It is believed to be restricted to the
Indian sub-continent. However, reports of GBNV
from other parts of Asia7 and spread by
polyphaguous insect vector, Thrips palmi  to other
parts of the world 4. An unusual disease of tomato
characterized by leaf mottling and necrotic streaks
on veins, shortened internodes, necrosis of
terminal buds, and concentric rings on fruits was
observed during surveys conducted from 2010 to
2011 in Godagari Upzila, Rajshahi district,
Bangladesh8.

Cowpea cultivar C-152 was used as a virus
indicator assay host where the inoculated leaves
produced chlorotic lesions9,10,11,12. On cowpea cv
C-152 GBNV produced concentric local lesions on
the inoculated leaves within 4 to 5 days after
inoculation.

During  2011-12 tomato plant showing
typical symptoms of bud blight, chlorotic spots
on fruits, necrotic spots on leaves, necrotic streaks
on stems  and bronzing of leaves(Figure 1. A-F)
were  collected and taken for biological
characterization  and molecular detection of GBNV
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using reverse transcription-polymerase chain
reaction (RT-PCR) is presented below.

MATERIALS AND METHODS

Source of samples
Bud blight infected Tomato sample  was

collected  from Dharwad Farm.     Then  the leaf
samples were subjected to biological
characterization and sample from  different parts,
i.e., roots,  midrib, fruit  pericarp and leaves were
subjected to RT-PCR detection.
Mechanical transmission

Infected leaves of tomato  were washed
with distilled water, blotter dried and macerated in
chilled 0.05 M phosphate buffer containing 0.2%
β-mercaptoethanol. The extract obtained from the
macerate was inoculated on to  cowpea (Vigna
unguiculata cv. C-152) at the primary leaf growth
stage, using celite powder as an abrasive.  The
mechanical sap inoculation procedure was as
described by13.
Molecular detection
Total RNA isolation

Different parts, i.e., roots,  midrib, fruit
pericarp and leaves of GBNV-infected  tomato

plants were taken for RNA isolation. RNA from
corresponding healthy sample was also extracted
to be used as negative control. Total RNA was
extracted using RNeasy Plant Mini Kit (Qiagen Inc.,
Chatsworth, CA, USA
RT-PCR for amplification of CP genes

cDNA was synthesized from mRNA
through reverse transcriptase in a 20 ¼l reaction
mixture containing 5 ng of total RNA isolated from
the infected and non infected samples of tomato.
M-MuLV RT-Kit from Bangalore Genei was used
for RT-PCR. The degenerate primers pair GBNV-
CP.F 5' ATGTCTAMCGTYAAGCAVCTHAMCG 3'
and GBNV-CP.R5’ TTACAMTTCCARM
GAAGKRCHAG 3'was used for amplification of
CP gene of GBNV. Amplification was performed in
an automated Thermocycler (JH, BIO , Germany)
programmed for one cycle 5 min as initial
denaturation at 94ºC and 35 cycles involving 30 s
of denaturation at 94ºC, 1 min annealing at 52ºC, 2
min for extension at 72ºC, followed by one cycle of
final extension for 10 min at 72ºC. RT-PCR amplified
products were analyzed by electrophoresis in 1%
agarose gel at 60V for 1 h and staining with ethidium
bromide.

Fig. 1. Bud blight disease symptoms on tomato includes wilting of plants and deformation of fruits (A ) ,
necrotic spots on leaves (B), bud blight (C), leaf bronzing and stunting of plants (D), necrotic streaks

 on stem  (E) and Chlorotic spots on fruits and reduction in fruit size (F).
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Symptomatology
In the field, tomato bud blight infected

plants showed bronzing  of leaves, chlorotic and
necrotic rings on  leaves and stems and necrosis
on the growing bud. The disease caused death of
the plant or drastic reduction in marketable yield
of the fruits. The result are in confirmation with
earlier findings in tomato crop14,15,5.
Transmission

The causal virus was sap transmitted from
field infected plants to healthy plants of cow pea
cv.C-152, generally used as diagnostic hosts for
tospoviruses. On inoculated leaves of cowpea,
chlorotic as well necrotic lesions appeared within
7 to 8 days (Figure. 2). The GBNV tomato was easily
detected by using indicator plants such as cowpea

C- 152. The results of virus detection were the
similar to the earlier findings of Tospovirus
detection 16,17.

RT-PCR: Different parts, i.e., roots,  midrib,
fruit  pericarp and leaves of GBNV-infected  tomato
plants ( Figure. 3)  gave positive results in RT-PCR.
RT-PCR products obtained with the primer pair
GBNV-CP.F / GBNV-CP.R in agarose gel
electrophoresis revealed presence of amplicons of
~ 831bp corresponding to CP genes of GBNV.

RT- PCR based detection of GBNV virus
suggested the association of an isolate of GBNV
with bud blight disease of tomato. The result are in
confirmation with earlier findings of the samples
collected from Kerala4,  Dharwad 6, and from Pune
and Rahuri (Maharashtra), Coimbatore (Tamil
Nadu) and Kanpur (UP)5,18,19,17 in tomato and other
crops. Detection of virus result is in confirmation
with earlier findings20. From the present study and
previous review it can be concluded that the
technique is of great significance in detection of
GBNV on different parts, i.e., roots,  midrib, fruit
pericarp and leaves of-infected  tomato plants using
RT-PCR.
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