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Virus diseases of some vegetable crops in Nadia

S. C. MALLICK AND A. K. CHOWDHURY
Department of plant Pathology, Bidhan Chandra Krishi Viswavidyalaya, Kalayani 741252
West Bengal,

Incidence of virus diseases on some winter and summer vegetables were recorded from farmers’ and University
fields in Nadia district under natural conditions.

Observations showed a high incidence of virus diseases on solanaceous vegatables and most of them were
whitefly (Bemisia tabaci) transmitted virus.

Leafcur] and yellow mosic type diseases of chilli, bhendi and bean were the predominent. Number of weed host
in that area suspected to be infected by virus diseases.
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INTRODUCTION

Like other pathogens plant virus also causes a substantial loss in the production of many
cultivated crop plants. Systemic nature of the causal entity, involvement of insect vectors
for the quick spread and lacking of economic and efficient control technologies make the
virus disease as one of the constrained area in the field of plant patholog

Monitoring of disease at any time, in different spaces and environmental conditions is the
first criteria for an epidemiological study. Such epidemiological informations on virus and
vector help to understand the feasibiligy of any control strategy. Most of the cultivable
lands adjacent to the Agricultural University, in the district of Nadia of West Bengal are
fertile, clay loam having irrigation facilities and indeed more facourable for the cultivation
of different crops of which vegetable is the most important one. During winter months
more than 75% of cultivable lands are being utilized for vegetables cultivation. Intensive
cultivation of various types of vegetable crops in this area has amplified the incidence of
virus disease and simultaneously has increased the possibilities of survival of viruses in
alternate and weedhosts in absence of cultivated crophosts from which their perpetuation
usually takes place. It is recognized that weedhosts act as reservoir of viruses and also to
vectors (Duffus, 1971). Earlier Mukhopadhyay (1974) and Mukhopadhyay and Chowdhury
(1986) have made extensive reviews on virus diseases of vegetable crops in this area and
this study has been performed with an objective to ascertain the occurrence of virus
: diseases of a few important crops under natual conditions in the farmers’ fields and in the
t University farms in Nadia district, West Bengal.
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MATERIALS AND METHODS

Studies were primarily emphasized to record the incidence of virus diseases in and around
the localities of the University farm in Nadia district during 1992-93 cropping seasons.
Fields to monitor the incidence were selected in different sites having diversed cropping
sequences and mostly those were as (a) vegetable-vegatables-aman rice; or jute, (b)
wheat-vegetables-aman rice and (c) vagetables-vetatables-fallow. Solanaceous and cruciferous
vegetables were the predominant besides, there were some cucurbitaceous and leguminous
crops.

Fieds were surveyed at a refular interval and the appearance of virus disease were
recognized by visual symptoms to determine the percentage of the incidence. The
weedhosts those showed virus, like symptoms and present at the surrounding areas of
observational sites were also recorded. Severity of the disease in different crops were
calculated as per the standard scale (Mayee and Datar, 1986). Studies on the virus
incidence were made either in the farmers’ fields or in the University farms in Nadia
district or in both the causes where normal cultivation practives and plant protection
mesures were adopted.

RESULTS AND DISCUSSION

In winter season majority of the fields occupied with solanaceous vegetable crops of which
potato, tomato, chilli and brinjal were prominent, while the others included cabbage.
cauliflower and common bean. During the summer or in prekharif season fields were uscd
to cultivate cucurbits, bhendi and mungbean. Some areas of farmer’s field also cropped
with boro rice and those were transplanted in the month of February just after harvesting
of vegetables. In the University farms cropping patterns were more or less same as in the
farmers’ fields.

Prevalence of virus diseases was observed almost in all the cultivated crops in different
proportions as based on the diagnosis by symptomatology. Amongst all the virus or virus
like diseases, observations on the spread were taken only with potato mild mosaic (Potato
virus X; PVX), Potato leaf roll (PLRV)Bean yellow mosaic virus (BYMV), Tomato leaf
\f:url virus (TLCV) and Chilli leaf curl virus (CLCV) considering their intersity of incidence
in all the locations.

Natural incidence and spread of the disease were recorded by visual symptoms and results
are presented in Fig 1. which showed a highest percentage of infection in CLCV while a
minimum in TLCV. The percentages of infection at the end of observations in the month
of February 1993 of CLCV, BYMV, PVX, PLRV and TLCV were 0.5, 36.0, 28.5, 2.15
and 11.0 respectively. In general incidence and spread of those viruses gradually increased
from the day of first observation to the day of final observation. But in a critical
observation a wide variation was observed on the pattern of spread in between the months.
The recorded percentage of spread was high in the month of January over December
excepting PLRV. The CLCV, which showed 60.5 overall infection had the highest spread
(41.5%) in January, '93 over December 92 and only 23.0% in February observations.
Variation in the intensity of virus spread depends on vector populations, virus source, their
biological relationship and environmental factors.
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Fig. 2. Comparison of disease incidence between University field and farmers’ field.
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Leaf curl symptoms are ususlly associated with whitefly vector (Bemisia tabaci) in tropical
and sub-tropical countries (Muniyappa, 1980; Muniyappa and Veeresh, 1984). In chilli
infected plants developed prominent symptoms of leaf curling and mostly they were either
local or improved varieties while in tomato mostly were hybrid varieties resulting minimum
infection by leaf curl viruses.

During the period from March’93 to June 93 two crops were under observation namely
mungbean (Vigna radiata L.) and bhendi (Abelmoschus esculentus L.) were infected by
Mungbean yellow mosaic virus (MYMYV) and Bhendi yellow vein mosaic virus (BYVMV)
respectively. Both the viruses are transmitted by Bemisia tabaci in a circulative manner and
population found to be increased with the increase of temperature (Mukhopadhyay et al.,
1994). MBYMYV symptom appeared in the crop from the month of May '93 and incidence
reached upto 29.0% at the end of June '93. Bhendi plants those were planted early
recorded the incidence of only 3.0% infection of yellow vein mosaic in the month of
March but incresed upto 23.2% to 50.5% in the month of April and May 93 respectively.
The higher percentage of infected plants in bhendi suggested that the host preference of
the vector, as well as, susceptibility of the host to the virus.

Variation on virus disease incidence with different cropping intensity was measured only
for PVX, PLRV, BYMV and BYVMYV in two situations i.e. University farms and farmers’
fields (Fig. 2). A sleghtly high incidence of diseases were observed in the farmers’ fields
than the University farms, is probably due to higher cropping intensity or due to variations
with resistance to the virus and it’s vectors or lacking in proper use of plant protection
measures. These are some of the factors which may favoured for the higher incidence of
diseases in formers’ fields.

Table 1. Observations of virus like symptoms on few weed hosts in experimental sites

Host Symptom Month of Precentage
observation  of infection
Croton sparciflorus Yellow mosaic February 49.6
Chenopodium album Mosaic January 30.8
Jatropha gossypifolia Mosic July 10.5
Solanum torvum Little leaf June 50.0
Datura stramonium Mosaic February 123
Xanthium strumarium Yellow mosaic February 224
Cassia tora Mosaic May 10.2
Commelina benghalensis Mosaic July 15.2
Cleome viscosa Yellow mosaic May 252
Echinochloa crusgalli Yellowing April 10.3
Andropogon esculatus Stunting March 5.0
Echinochloa colonum Yellowing March 15.1

Different species of weeds are considered to be the most important source of may viruses
and to their vectors. Besides, weedhosts play a very important role on the survival and for
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interseasonal carryover of viruses. Various types of weeds naturally grown in this area in_
different time of the year were surveyed for recording the presence of virus like infection
in different growth stages by symptomatological study. Quite a large number of weed
species showed virus or virus-like symptoms that were naturally grown in and around the
crop fields during cropping periods. Among them a total of 12 weed species were
indentified those showed typical virus symptoms of which Chenopodium album, Jatropha
gassypifolia, Datura stramonium, Cassia tora, Commelina benghalensis had mosaic
symptoms while Croton sparciflorus, Xanthium strumarium, Cleome viscosa had yellow
mosaic symptoms, Echinochloa crusgalli, E. colonum had yellowing symptoms. Little leat
and stunting were observed with Solanum trovum and Andropogon esculatus respectively
(Table 1).

This study suggests that quite a number of viruses are present in this locality and
insecticides and early sowing may minimize the losses caused by virus diseases.
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