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ABSTRACT

A study was conducted to find out the occurrence and distribution of tomato
leaf curl virus disease in Marathwada region of Maharashtra state. For this

purpose a roving survey in the month of September- October in Rabi season
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Tomato, Leaf curl, cultivar to cultivar. The average disease incidence was recorded in tomato
Occurrence, growing area of Aurangabad, Jalna, Parbhani, Beed, Hingoli, Latur and
Distribution Osmanabad district of Marathwada region. The disease incidence was found to
Article Info be maximum i.e. 46.54 per cent in Summer grown tomato crop, as compared to
Accepted: '_[ha'_[ of Rabi crop duripg Summer 2018-19 season. The ove_rall average leaf curl
07 October 2019 incidence during Rabi 2017-18 was 38.27 per cent. Erratic rainfall, dry spells
Available Online: and flared population of whitefly vectors were found responsible for tomato
10 November 2019 leaf curl virus disease incidence. However, tomato cultivars / varieties, grown

during Rabi season were found to be less affected by leaf curl virus disease as
compared to that grown during Summer season.

Introduction

Tomato (Lycopersicon esculentum Mill.) is an
importance and most widely grown vegetable
crop of both tropics and sub tropics of the
world, belonging to the family Solanaceae and
ranks second among vegetables. The major
tomato producing states in India are
Maharashtra, Bihar, Karnataka, Uttar Pradesh,

Orissa, Andhra Pradesh, Madhya Pradesh and
Assam. Tomato cultivation has becomes
increasingly popular in India because of its
varied climatic condition and high nutritive
value. Biotic and abiotic factors are the major
constraints in the production and productivity
of tomato. More than 200 diseases have been
reported on tomato, out of which 40 are
caused by viruses (Martelli and Quacquarelli,

814


https://doi.org/10.20546/ijcmas.2019.811.096

Int.J.Curr.Microbiol. App.Sci (2019) 8(11): 814-822

1982; Lukyanenko, 1991). Among viral
diseases tomato leaf curl virus (ToLCV)
belonging to family Geminiviridae and genus
Begomovirus virus is considered most
devastating  (Kalloo, 1991). In India
occurrence of leaf curl virus disease was first
observed in the northern plains by Pal and
Tandon (1937) (Yadav et al., 2014). Tomato
leaf curl virus (ToLCV) is one of the most
devastating in India. First report on the natural
occurrence of tobacco leaf curl virus (ToLCV)
was observed on tomato in India by (Pruthi
and Samuel 1939) and it was first reported in
northern India by Vasudeva and Samraj
(1948).

ToLCV is transmitted by whitefly (Bemisia
tabaci Genn.) in a persistent and circulative
manner as well as by grafting and not through
seed, soil, sap or nematode (Uchibori et al.,
2013).

Most of the tomato hybrids currently under
cultivation in India have shown various
degrees of susceptibility to the disease. All the
cultivatable varieties of tomato genotype were
susceptible for disease however cultivation of
resistant variety was considered to be cheap
and ecologically safe.

Keeping in view, the economic importance of
the tomato crop and yield losses produced by
tomato leaf curl disease in tomato, present
studies were emphasized on study of
occurrence and distribution pattern of tomato
leaf curl virus disease in Marathwada region
of Maharashtra state.

Materials and Methods

Field Survey

To know the occurrence and distribution of
the leaf curl virus disease of tomato, a roving

survey was conducted in tomato growing areas
during Rabi and Summer seasons of 2017-18

and 2018-19 in the eight districts of
Marathwada region to asses leaf curl virus
disease incidence. Tomato growing pockets
were identified from the records available at
the office of Sub-Divisional Agriculture
Officer of each district in Marathwada region.
For this purpose the tomato crop grown on
more than 0.4 ha area was selected. To assess
the incidence of this disease, ten sampling
units of ten squares meters were selected
randomly. The incidence of leaf curl virus
disease of tomato was recorded along with
healthy plants in each sampling unit. Per cent
disease incidence was calculated using the
following formula.

Per cent disease incidence

Number of plants infected
e ----------- X 100
Total number of plants observed

The overall disease incidence was recorded
based on visual symptoms.

Results and Discussion

The survey of tomato crop from eight districts
(Aurangabad, Jalna, Parbhani, Beed, Hingoli,
Latur and Osmanabad) of Marathwada region
of the Maharashtra state was carried out
during Rabi 2017-18 and Summer 2018-19
seasons to record seasonal per cent disease
incidence. The results obtained are presented
herein.

District wise seasonal incidence of tomato
leaf curl virus disease

Results (Table 1) revealed that during Rabi
2017-18 leaf curl average disease incidence in
the eight district surveyed was ranged from
32.58 (Aurangabad) to 44.80 (Hingoli).
However the tomato crops grown in the
district of Hingoli were found to be affected
with maximum average disease incidence
(44.80%). This was followed by district viz.,
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Latur (40.31%), Beed (39.79%), Parbhani
(39.24%), Osmanabad (38.61%), Nanded
(37.33%), Jalna (33.56%) and Aurangabad
(32.58%), with average disease incidence
respectively.

During Summer, 2018-19 leaf curl disease
incidence (Table 2) were found to be
comparatively maximum to that of during
Summer 2017-18. Average leaf curl disease
incidence in eight district surveyed during
Summer 2018-19 were ranged from 42.67
(Aurangabad) to 52.75 (Hingoli). However,
the tomato crops grown in the district of
Hingoli were found to be affected more
severely with maximum average disease
incidence (52.75%). This was followed by
district viz., Parbhani (50.67%), Nanded
(49.41%), Latur (48.48%), Beed (46.58%),
Osmanabad (46.50%), Jalna (45.92%) and
Aurangabad (42.67%), with average disease
incidence respectively.

Overall average leaf curl virus disease
incidence was found to be maximum in
Summer grown tomato crop, as compared to
that of Rabi crop (Table 3). During Summer
2017-18 season, overall average leaf curl
incidence was 46.54 Per cent, and during Rabi
2017-18 overall average leaf curl incidence
was 38.27 per cent.

Variety wise seasonal incidence of tomato
leaf curl virus disease

In the eight district of the Marathwada region
surveyed for recording leaf curl disease
incidence, a wide range of tomato cultivars /
varieties, F1 hybrids and local varieties were
grown by the farmers. The results obtained on
leaf curl virus disease incidence are presented
in the Table 4. During Rabi 2017-18 the
average leaf curl virus disease incidence on
the tomato cultivars grown was ranged from

28.15 (Abhilasha) to 45.19 (Local) per cent.
Tomato cultivars / verities, grown during Rabi
season were found to be less affected by leaf
curl virus disease as compared to that of gown
during Summer season. However, tomato
local cultivar was found to be affected more
with maximum average disease incidence
(45.19%). This was followed by the tomato
cultivars Pusa Ruby (43.51%), Us440
(51.75%), Arka Vikas (38.79%), Vishwanath
(33.33%) and Vaibhav (32.10%) with average
disease incidence respectively. The tomato
cultivars grown Vaishali, PKM-1 and Laxmi
were found comparatively least affected by the
disease.

During Summer 2018-19 the average leaf curl
virus disease incidence on the tomato cultivars
grown were ranged from 34.00 (Vishwanath)
to 57.25 (Local) per cent. However, tomato
local cultivars was found to be affected more
with maximum average disease incidence
(57.25%) than other tomato cultivars.

Pusa Ruby was with second maximum
average disease incidence (53.95%) and
Us440 (51.57%) with third maximum average
disease incidence followed by Laxmi
(50.00%) and PKM (48.07%). Rest of the
tomato cultivars exhibited average disease
incidence in the range of 47.16 to 45.72 per
cent. Tomato cultivars viz., Vaishali and Arka
Vikas were found to suffer less with the
disease, which recorded minimum average
disease incidence of Abhilasha (41.50%) and
Vaibhav (36.02%), respectively.

These results of the present studies on
occurrence and distribution of tomato leaf curl
virus are similar to those reported earlier by
several workers on tomato crops. Ranbir
Singh et al., (2016) reported that the ToLCD
percentage of disease incidence was ranged
from 29.60-47.20 per cent (Fig. 1 and 2).
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Table.1 Incidence of tomato leaf curl virus disease in the district of Marathwada during Rabi
2017-2018

Sr. Districts Tahsils Variety Area/ Crop Stage Incidence
(%)

~ Paithan | Pusa Ruby Flower 36.20
initiation

~ Sillod 25.50
Arka Vikas m 32.15

Badnapur  PKM-1 Flower 30.40
initiation

Average 33 56

|
ArkaVikas | 040 | Fruitsetting | 5220

Manwat Laxmi 0.15 Flower 42.20
initiation

|
Nanded IEI 28.30

Naigaon Laxmi Flower 36.28
~initiation

Average 37 33

|

Parli vajnath 44.20
|

Average 39.79
|

~ Basmath | local | 040 | Fruitsetting 58.20

e e
Average

|
Bhoom Vishwanath 0.40 Flower 38.46
initiation
|

Average 38.61
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Table.2 Incidence of tomato leaf curl virus disease in the district of Marathwada during Summer,
2018-19

Sr. Districts Tabhsils Variety Area/ Crop Stage Incidence
ha (%)

Average 45.92

Average 49.41

s o mmm | s
R R

|
|
Kb | Lomi | o0 | Fuitsting | s |
|

Nanded

Average

Average 46.50
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2017-18 and Summer 2018-19

Sr. District
No.
1 Aurangabad
3 Parbhani
5 Beed
7 Latur
Overall Av. (%)

32.58

39.24

39.79

40.31

38.27

| Av. Incidence (%) |

42.67

50.67

46.58

48.48

47.85

Table.4 Variety wise incidence of tomato leaf curl virus disease in the Marathwada region

during Rabi 2017-18 and Summer 2018-109.

Sr. No.

Variety

1

Arka Vikas

Vaishali

PKM-1

Laxmi

Vishwanath

Overall average (%)

38.79

31.27

30.40

32.06

BgiEe

35.51

Incidence (%)

|

45.72

47.16

‘

48.07

50.00

34.00

46.54
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Fig.1 District-wise incidences of tomato leaf curl virus disease in Marathwada region of
Maharashtra during Rabi, 2017-18 and Summer, 2018-19
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Fig.2 Variety wise incidence of tomato leaf curl virus disease in Marathwada region of
Maharashtra during Rabi, 2017-18 and Summer, 2018-19
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The overall incidence of the disease ranged
from 20.0-37.6 per cent in Jammu district
while in Kathua and Udhampur districts, the
incidence of the disease was 33.6-44.8 and
25.6-33.6 per cent respectively, whereas,
Koshale and Khare (2018) observed first
appearance of leaf curl in the first fortnight of
August in 2015 and 2017, and in the second
fortnight of August in 2016 and progressed up
to the first fortnight of November. Initially the
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occurrence of the disease started with very
low per cent disease incidence (1.00, 3.70, and
2.66) and PDI (0.24, 1.49 and 1.14) which
increased with increase in age of the plant and
reached maximum in first fortnight of
November (68.48, 49.58; 62.36, 45.56; 69.64,
51.30).

The ToLCD was present in almost all fields of
Belgaum, Dharwad and Haveri districts
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surveyed with the disease incidence ranged
from 4-100 percent in Rabi and was in severe
form ranging from 60 to 100 per cent during
Summer has been reported by Reddy (2006)
and Reddy et al., (2011). The ToLCD with
10.8 to 91.3 percent disease incidence in
major tomato growing districts of Karnataka
with highest disease incidence of 70.81 per
cent in Kolar and least incidence of 21.00 per
cent in Ramanagara district has been reported
by Ehsanullah, (2014). Rathnamma and Patil
(2018) surveyed tomato leaf curl disease
(ToLCD) incidence and severity during 2015-
2016 ranging from 5.0 to 86.6 per cent and 2.0
to 45.2 per cent, respectively. The highest
ToLCD incidence recorded in Haveri district
(86.6 %) and severity recorded in Yadgir (45.2
%). The least ToLCD incidence (5.0%) and
severity (2.0%) was recorded in Dharwad
district.

Based on the above data it can be concluded
that tomato leaf curl virus disease of tomato is
common occurrence and widely distributed in
all the eight district of Marathwada. However,
it was more intense / severe during Summer
than Rabi season and all tomato cultivars/
hybrids presently under cultivation are prone
to the disease.
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