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Technical note 

Control of Tomato spotted wilt in tomatoes by systemic 
insecticides 
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New South Wales 2480, Australia. 
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Summary 
Seed bed applications of the systemic insec
ticides aldicarb, carbofuran, disulfaton, 
fenamiphos, and terbufos controlled the in
cidence of Tomato spotted wilt virus disease 
as effectively as repeated foliar applications 
of endosulfan for up to 12 weeks. 

Introduction 
Tomato spolled will (TSW) is a virus disease 
of tomatoes which can reach epidemic pro
portions, with yield losses in excess of 50%. 
The vector, Thrips tabaci, is most likely to 
invade tomato crops in large numbers from 
surrounding pastures during late spring (Le
tham 1982). Since there is no satisfactory sys
tem available to predict occurrence of dis· 
ease outbreaks, a strategiC insecticidal spray 
program has been the only practical control 
measure available. The program most widely 
adopted is one of endosulfan applied as a fa· 
ijar spray at 7 10 10 day intervals from emer
gence to flowering (Hamilton, pers. comm.). 

The disadvantages of this program are the 
cost of repeated applications and vulnerabiJ· 
ity to disruption by unsuitable weather. 

A possible alternative is the use of systemic 
insecticides which can be applied in a single 
application at sowing. Soil applications of sys
temic insecticides have been used success
fully to control Thrips labaci in onion (Kisha 
1979, Sinha el af. 1984). This ailernalive pro
gram need only protect plants against thrips 
from emergence to flowering as a program to 
control Heliothis , which will also control 
thrips, is invariably necessary following flow
ering. Therefore a residual activity of about 
10 weeks would be required of a systemic in
secticide applied at sowing. 

We compared direct-seeded applications 
of a number of systemic insecticides to the 
established endosulfan spray program for 
control of TSW. 

Table 1. The elTect or various insecticides on the incidence or Tomato spotted wilt 
virus in tomatoes. 

Treatment kg ai/ha Trial 1 Trial 2 

% Infected % Infected Yield 
plants three plants al (kg/plot) 
weeks after harvest (of healthy 
flowering fruit) 

Untreated control 34a 59a 39.8 a 
endosulfan 0.74 26ab 36 be 6O.9b 

1.4 39b 59.0 b 
disulfoton 1.0 12 bc 38 be 59.1 b 

2.0 28 bed 66.2b 
fenamiphos 1.0 11 c 29bd 64.2 b 

2.0 18 d 75.8 b 
carbofuran 1.0 15 be 2300 75.8 b 

2.0 20d 72.3b 
terbufos 1.0 13 bc 18d 76.4 b 

2.0 13d 74.6 b 
aldicarb 1.0 11 c 

Treatments fo llowed by the same letter are nOl Significantly different at the 5% level. Tests of 
significance apply within trials only. 

Materials and methods 

Insecticides 
All the systemic insecticides used in the treat
ments were granular formulations with one 
exception noted below, they were: Disulfoton 
(Disyston'" 5% w/w a.i. (active ingredient)), 
fenamiphos (Nemacur* 10% w/w a.i.), ter· 
bufos (Counter'" 10% w/w a.i.), aldicarb 
(Temik'" 10% w/w a.i.), carbafuran (Fura
dan'" 7% w/v a.i. (ec)) was used in trial 1 and 
Curaterr'" 3% w/w a.i . in Trial 2). Thiodan'" 
(35% a.i. endasulfan e.c.) was used as the 
standard insecticide. 

In trial 1, five systemic insecticides (Table 
I) were drilled 50 mm below the seed row 
immediately before sowing for granular for
mulations or sprayed in a 100 mm band over 
the top of the seed row immediately after 
sowing for carbofuran. Plots were 20 m beds 
of processing tomatoes located at the Agri
cultural Research Station, Leeton, NSW. 
Each insecticide was applied at a rale of 1 kg 
active ingredient per hectare. An unsprayed 
treatment and a treatment consisting of a fo
liar application of endosulfan every 10 days at 
740 g a.i. ha·1 of 35% e.c. was included. All 
treatments were replicated three times in a 
randomized block design. 

Since it can take up to 21 days after infec
tion for symplams to appear (NorriS 1946) 
disease incidence was monitored from emer
gence to three weeks after flowering. Visible 
disease symptoms were used to score for the 
presence of the disease. Endosulfan was ap
plied to all plots from flowering onwards to 
control other pests, principally HeliOlhis. No 
yields were measured because heavy rain 
during ripening gave a high incidence of 
ground-rots in the fruit. 

Trial 2 was conducted at the Hawkesbury 
Agricultural Research Unit, Richmond, 
NSW. Aldicarb was omitted because it is ex
tremely toxic to mammals and the remaini[]g 
insecticides were applied at two rates, namely 
1 and 2 kg a.i. ha·I The standard endosulfan 
control was also applied at two rates, 740 g 
and 1480 g a.i. ha·I All plots were 40 planlS 
with 4 repUcates. All plots were irrigaled by 
furrow at establishment and by overhead 
sprinklers thereafter. The post-flowering 
spray program consisted of weekly applica· 
tions of sulprofos against Heliothis and 
Thrips with dimethoate added every three 
weeks for tomato mite control. 

Disease incidence was monitored from 
emergence to three weeks after flowering, 
and at harvest each plant was examined for 
leaf and fruit symptoms of TSW, since pres
ence of late infection of the disease is not 
always readily apparent from leaf symptoms 
alone (Norris 1946). 

At harvest fruit were classed as healthy or 
diseased, counted and weighed. All data were 
SUbjected to analysis of variance, in the case 
of percent infected fruit, data were trans· 
formed to arc sin angles. 
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Results 
In both trials the levels of infection in the 
uOlreated control plots confirmed a substan
tia l presence of the disease (Table 1). 

In Trial 1 all systemic insecticide lreat
ments had significantly lower levels of infec
tion than the untrea ted control. The stan
dard endosulfan treatment was ineffective in 
this trial; the level of infection in Ihis treat
ment was not significant ly lower than for the 
untreated cont rol. 

In Tria l 2, where disease incidence was 
more severe than Trial 1, all granular treat
ments had infection levels significantly lower 
than the untreated control. High rates of 
fenamiphos, carbofuran and terbufos or low 
rate terbufos gave infection levels signifi
canlly lower than for cndosu lfan treatments. 
Yield data reflected infection levels with all 
chemical treatments having significantly 
higher yields than the untrea ted control, al
though there were no significant differences 
between chemical treatments. There were no 
significant diffcrences in infection or yield 
data between the low and high rates with in 
any chemical including endosulfan. 

The average level of infect ion in the un-

treated control at week 9, 11 and 13 was 6%, 
35% and 54% infected plants respectively. 
The major increase in the number of plants 
showing TSW symptoms occurred between 9 
and 11 weeks after sowing. Virtually no new 
infections were detected after 13 weeks. Al
lowing up to 20 days post inoculation for ex
pression of symplOms, most inoculation oc
curred between 8 -10 weeks which suggests 
the residual life of the systemiC insecticides 
was adequate even after 10 weeks. 

Discussion 
[n bot h tria ls, seed bed applications of sys
temic insect icides provided a level of TSW 
protection up to the tirne of flowering at least 
equal to that o f endosulfan. 

A single seed-bed treatrnent of insecticide 
would lead to reductions in both material and 
application costs since it is necessary to apply 
conventional insecticide sprays at least six 
times prio r to flowering. The likely impact of 
repeated foliar applications on non-target 
species in the crop is also avoided. Addition
ally, the possibility of disruptions to routine 
applications by unsuitable weather is re
moved. A disadvantage of these treatments is 
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the possibility of leaching of some insecticide 
by irrigation. 

Of the insecticides tested, fenamiphos is 
probably the most attractive, since it is al
ready registered for use against nematodes in 
tomatocs in all states of Australia at a higher 
rate of application (11 kg a.i. ha· l ) than tested 
here. 
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