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RELATIONSHIP BETWEEN THE POPULATION OF
WHITE-FLY, BEMISIA TABACI GENN. (HOMOPTERA :
ALEYRODIDAE) AND THE INCIDENCE OF TOMATO

LEAF-CURL VIRUS DISEASE
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The influence of the population of white-fly, Bemisia tabaci on the incidence of tomato leaf-
curl virus (TLCV) disease on tomato was studied at Plant Virus Research Centre, Kalyani,
West Bengal. The incidence of TLCV on tomato was found to be directly related tothe
population density of the white-fly vector Bemisia tabaci. The vector population was observed
to develop during January when the incidence of the disease (TLCV) was also started
increasing.
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INTRODUCTION

In West Bengal, tomato Lycopersicon esculentum L.) is sown as rabi crop in all
districts. The yield of this crop has been found to be affected by regular incidence
of leaf curl disease. It causes 20%, to 95% yield loss (Sastry and Singh, 1973).
This viral disease is transmitted by the white-fly, Bemisia tabaci (Vasudeva and
Sam Raj, 1948). The varieties which have been released so farin this State
do not have any resistance to leaf curl disease. In view of the importance of
Bemisia tabaci as a vector of tomato leaf-curl virus, the meteorological factors
related to its population build up and subsequent spread of the disease have been
studied.

MATERIALS AND METHODS

The relationship between the population density of white-fly and the incidence of
leaf-curl disease in tomato plants during rabi season was studied at Plant Virus
Experimental Field at Kalyani during 1985-86 and 1986-87. The variety “marglobe
supreme’” was selected for this experiment which is susceptible to leaf-curl disease.
The seedlings were transplanted in plots during the first week of November, both
in 1985 and 1986 in statistically designated randomised layout. The net plot size
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was 10 mx8 m. The crop was sown following the usual agronomic procedures
excepting the pesticide application. The tomato crop in all plots were sown in
lines with 75 cm> €0 cm spacing. Each plot was kept under observation till the
crop died to record the incidence of the disease and the abundance of the white-
flies. The disease was recorded as percent of infected plants and the white-flies
were recorded as the total number of adults on the upper, middle and lower leaves
of one hundred plants. The white-fly and infection counts were taken weekly.
The total number of white-flies per 10 plants and the 9, disease incidence for each
date of observation were recorded. The ambient meteorological conditions
particularly minimum and maximum temperature, minimum and maximum relative
humidity during the period under observation were recorded at the field observa-
tory located at the Plant Virus Experimental Field at Kalyani. Data on per cent
disease were subjected to angular transformations before statistical analyses. One
was added to all the figures where ‘O’ value was obtained.

RESULTS

The results obtained have been presented in Tables I & 2. In 1985-86, the tomato
seedlings were transplanted in the first week of November. The white-flies were
found to appear in the second week of December which started increasing rapidly
from last of December till January but showed a decline from February onwards.
The leaf-curl disease was first observed in one plant in the third week of December,
followed by a slight rise in the first half of January and an abrupt rise in the second

Table 1. Weekly incidence of white-f y and leaf-curl disease of Tomato (Marglobe supreme)
during the crop year 1985-86 & 1986-87 (mean of three replications)

Date of Date of 1985-86 1986-87
trans- observation White-fly/ 9, disease 9, disease White-fly/ 9 disease 9, disease
planting 10 plants increase 10 plants increase
2.11.1985 & 20/12 8 1 1 (5.74) 25 3 3 (8.97)
2.11.1986 27112 15 4 3 (9.97) 19 5 2 (8.13)
2/ 21 9 5 (12.92) 33 28  23(28.66)
8/1 18 12 3 (9.97) 36 32 4 (11.54)
151 48 40 24 (29.33) 20 36 4(11.54)
221 28 43 3 (9.97) 14 37 1 (56.74)
30/1 20 45 2 (8:13) 14 40 3 (89D
7/2 24 46 1 (5.74) 40 53 . 13(21:13)
14/2 21 48 2 (8.13) 27 54 1 (5.74)
21/2 15 48 0 (5.74) 17 54 0 (5.74)
28/2 18 48 0 (574 4 54 0 (5.74)
7/3 2 48 0 (5.74) 10 54 0 (5.74)
Correlation: 0.856%%* 0.695*

Parentheses indicate transformed values
** Significant at 19,
* Significant at 29

-




On the Tomato Leaf-curl Virus Disease 51

Table 2. Meteorological Data during 1985-86 and 1986-87.

1985-86 1986-87
Month Max. Temp. Min. T. Max. H. Min, H. R.F. Max. T. Min. T. Max. H. Min. H. R.F.
(°C) ¢C) (%) (%) (em) (°C) (°C) (%) (%) (Cm)
December 2662 13.09 80 40 0 25.05 1312 77 46 0.5
January 247 13.08 79 a2 1.2 24.85 11,03 79 40 0
February 28.1 15.6 74 37 0.3 27.07 14.16 T2 38 13.0

Max. T.=Maximum Temperature : Max, H.=Maximum Humidity : R. F.=Rain Fall ;
Min T.=Minimum Temperature : Min. H.=Minimum Humidity.

week of January. The total number of white-flies per 10 plants (upper, middle and
lower leaves) in each date of observation during December, January, February and
March were found to vary from 8-15; 18-48, 15-24 and 0-12 respectively. The
ayerage disease incidence In each date of observation during the same period were
also observed to vary from 1-4%, ; 9-45%, and 0-489, respectively.

In 1986-87, the seedlings were transplanted at the same date. The white-flies were
found to appear during first week of December which started increasing rapidiy
during Ist week of January and then again a decline in population was observed
till last week of January. However, the population attained a peak in Ist week of
February which subsequently showed a decline from 2nd week of February till Ist
week of March when the plants died. The leaf-curl disease was first seen on the
third week of December followed by a slight rise in January and February. The
number of white-flies per 10 plants (upper,middle and lower leaves) per date of obs-
ervation during December, January, February and March were found to vary from
19-25, 11-36, 14-40 and 0-10 resectively. The average disease incidence per date
of observation during the same period was also observed to vary from 3-5%,
28-40%, 53-54%, and 0-54%, respectively.

A significant positive correlation was found when the data on the population of
white-fly and the incidence of TLCV disease were analysed statistically during boih
the years i. e. 1985 86 (r = 0 856) and 1986-87 (r=0.695).

DISCUSSION :

It was reported by Pruthi and Samuel (1942) that the incidence of tobacco leaf-curl
disease was dependent on the vector (while-fly) population. The increase and decr-
ease in the incidence and spread of the TLCV was found to be directly correlated
with the increase and decrease in white-fly population (Sastry and Singh, 1974). A
similar observation was also reported by Anzola & Lastra (1985) in case of tomato
yellow mosaic virvs on tomato, reported to be transmitted by the white-fly, B. rabaci.
During the studies, the present authors have also found a good correlation between
the population density of white-fly, B. raubaci and incidence of TLCV on tomato.
The authors further observed high population of white-fly on the same crop grown
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during November 1985 and 1986 at temperature and relative humidity range of
13-25°C and 40-799, respectively.
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