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ABSTRACT

An investigation was conducted to evaluate insecticides and mulching materials for the
control of Helicoverpe (heli o thi s) damage to tomato fruits. The results revealed
that permethrin (Ambush) ulv and cypermethrinj dimethoate (Cymbush Super ED)
significantly controlled Helicoverpe damage to tomato fruits while decamethrin
(Decis) ulv, cypermethrin ulv and dimethoate (Roger) ec were ineffective.

The level of fruitworm damage decreased with increase in the frequency of spray
application. Lower fruitworm damage occurred on tomatoes mulched with grass than
with maize or sorghum stalks. The generally low level of Helico verpe damage failed
to influence yield in the three experiments.

INTRODUCTION

The tomato fruitworm, Helicoverps
(Hel io this) armigera Hubner
(Lepidoptera: Noctuidae), is a common
pest of tomato in Nigeria (Quinn. 1971;
Simons and Sobulo, 1975; Ukwueze,
1977). The fruit is damaged as a result
of the boring activities of the larva and
the predisposition of infested fruits to
rot organisms which reduce the fruit to
a smelly liquid mass (Swaine, 1971). As
much· as 22% infestation of tomato
plants has been reported in the field at
the large irrigation scheme at Kadawa,

near Kano, compared with 4% in small
farms on "fadamas" (wet lowlands)
around Zaria (Engels, unpublished
data). 'It has also been noted that
farmers in Zaria and its environs often
mulch their irrigated tomatoes with a
variety of materials including grass and
stalks of sorghum and maize. The
studies reported here were aimed at (a)
developing chemical control measures
against Heli coverps and (b)

determining the effect of some mulching
materials on the incidence and level of
Helico verpe damage to tomato.
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MATERIALS AND METHODS

Evaluation of Insecticides

1984/85 Experiment: Six-week old
tomato seedlings (var. Ife 1) were
transplanted on the flat on 6m x 4 m
plots at 45cm apart within and 60 em
between rows on 20 December, 1984.
Plots were separated by 2 m of bare
fallow. The treatments were: Ambush
(25% permethrin) ulv at 0.625 kg
a.i.Zha, Cymbush (1.8% cypermethrin)
ulv at 0.045 kg a.i/ha, Decis (0.5%
decamethrin) ulv jat 0.0125 kg a.i /ha,
Vetox 85 (85% carbaryl) wp at 1.275 kg
.a.i/ha, Rogor (40% dimethoate) ec at
0.7 kg a.i.Zha, Cymbush Super ED (.8%
cypermethrin + 4.7% dimethoate) at
0.015 + 0.025 kg a.i. /ha and a control
with no insecticides. These treatments
were each replicated three times in a
randomised block design. Ten weekly
sprays of each insecticides were applied
commencing three weeks after
transplanting (WAT) when the first
flowers appeared.

A basal dose of 150 kg/ha of single
superphosphate was applied at land
preparation. Two top dressings, each of
125 kg/ha of calcium ammonium nitrate
(CAN,) were. applied at 2 WAT and
three weeks after the first fruits had set.
Hoe weeding of the plots was done as
necessary.

Tomato fruits were harvested weekly
from March 7 to April 18, 1985. On
each occasion, the numbers and weights
of damaged (bored) and clean fruits
from each whole plot were recorded
separately.

1985/86 experiment: Four-week old

tomato seedlings (var. Ife 1) were
transplanted on December 24, 1985 on
the flat at a similar density to that of
the previous year. The plot size,
agronomic practices and design were as
described for the 1984/85 trial. The
seven treatments were: Cymbush Super
ED and Ambush ulv each applied at
weekly, fortnightly and four-weekly
intervals and an unsprayed control
(Table 2). The treatments were applied
from February 10 (when first flowers
appeared) to April, 7 1986. Tomato
fruits were harvested on three occasions
during the period from April 4 to 24,
1986. The numbers and weights of clean
and damaged fruits were also recorded .

Evaluation of Mulching Materials
in 1984/85

Tomato variety and agronomic practices
as well as sampling for Helico verpe
damage were similar to those of the
concurrent 1984/85 experiment on
chemical control of the fruitworm. The
design was a complete randomized
block, with three replicates of each of
the following five treatments: no mulch
plus carbaryl (Vetox 85) at 1.12 kg a.i,
in 1101 water per hectare; mulch of
maize stalks, mulch of grass (Lmperate
sp.); mulch of sorghum stalks; no mulch
and no insecticide. The carbaryl was
introduced to determine the effect of
mulch on crop performance in the
absence of Helicoverpe pressure. The
treatments were applied at 3 WAT. Ten
weekly sprays of carbaryl were applied
from 3 to 14 WAT. Tomato fruits were
harvested and fruitworm damage
assessed as described for the~984/85
chemical control experiment.
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RESULTS AND DISCUSSION
cypermethrin, decamethrin and
dimethoate did not. Marketable yields
were, however, not significantly different
in all the treatments. Results of the
1985/86 experiment (Table 2) showed
that treated plots had less than 1.5%
bored fruits which were significantly
lower (p= 0.05) than 4% for the

The results of the 1984/85 chemical
control experiment (Table 1) showed
that permethrin and Cymbush Super ED
significantly reduced Helico verpe
damage to tomato (P= 0.05) but

Insecticides and mulch for control of Helicoverpe s rmigers

Table 1. Effect of insecticides on Hel ico verpe damage to tomato fruits at Kadawa
during the 1984/85 dry season.

Mean no. % Marketable
Treatments Kg a.i/ha of fruits yield,

plants/plot bored tonnes/ha

Ambush (25% ulv 0.6250 52.7a 1.4a 16.95a
permethrin)

Cymbush 0.8% ulv 0.0450 56.7a 4.1b 16.00a
cypermethrin)

Decis (0.5% ulv 0.0125 57.3a 2.9ab 19.74a
decamethrin)

Vetox 85 (85% wp 1.2750 55.3a 2.9ab 19.11a
carbaryl)

Rogor (40% e.c. 0.7000 57.7a 4.1b 19.00a
dimethoate)

Cymbush Super ED 0.0150+ 55.7a 1.2a 16.95a
(2.8% cypermethrin 0.0250
4.7% dimethoate)

Control - no insecticide 54.3a 3.8b 18.31a

± SED 2.35 0.86 1.739

N.B. Differences between figures followed by the same letters in each column are
not significant at P -= 0.05 (Duncan's Multiple Range Test).



38 Uvah et «:

Table 2. Effect of Ambush and Cymbush SUDerED spray frequencies on Helicoverpe
damage and yield of tomato during the 1985/~6 dry season.

Treatments % fruits bored Marketable
yield/plot, kg.

Cymbush Super ED weekly O.3a 36.3a

Cymbush Super ED fortnightly O.4a 4l.0a

Cymbush Super ED four-weekly l.Oa 30.2a

Ambush weekly O.4a 43.7a

Ambush fortnightly 0.9a 34.4a

Ambush four-v•.:ekly l.4a 33.0a

No insecticide 3.8b 26.0a

± SED l.02 14.83

Table 3. Effect of mulching materials and carbaryl on Helicoverpe damage to tomato
fruits during the 1984/85 dry season.

Treatments Mean no of % fruits Marketable
Plants/plot bored yiel dr'hs, kg

Carbaryl 56.3a 4.0a 16190a

Maize stalks 55.7a 18.8c 10665a

Grass tLmpers te sp.) 51.0a 9.8abc 8899a

Sorghum stalks 56.7a 16.5bc 10825a

Control 56.0a 8.7ab 15430a

± SED 3.55 4.14 4168.6

N.B. Differences between figures followed by the same letters in each column are
not significant at P = 0.05 (Duncan's Multiple Range Test).
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unsprayed plots. Table 2 also shows that
the proportion of bored fruits increased
with decreasing frequency of sprays. The
highest marketable yields were obtained
from plots which received weekly sprays
of permethrin and lowest in the control.
However, marketable yield differences
among treatments were not significant
(P=0.05).

The results of the experiment on the
effect of mulching materials (Table 3)
showed that plots mulched with grass
(Imperate sp.) or sprayed with carbaryl
had similar numbers of bored fruits
which were significantly lower (P= 0.05)
than those from control plots. and plots
mulched with maize or sorghum stalks.
Both maize and sorghum are preferred
hosts of Hel ico verpe (Pearson, 1958)
and their residues may have, in some
way .e.g. by olfaction), attracted more
hosl-seeking Heli co verp s which
cowequently laid more eggs on tomato
in tiese plots.

That significantly lower Helicoverpe
i{estations did not lead to significant
~eld increases suggests that the tomato
ilant is able to compensate for damaged
or dropped fruits by the production of
more flowers and fruits. Although
Engels (unpublished data) found that
22% tomato plants were infested by
H eli co verpe larvae, only a small
proportion of the fruits in the present
study were indeed damaged by the
insect; the highest proportion of fruits
damaged was 18.8% (Tables 1-3).
Chemical control of Hel ico verpn on
tomato should, therefore, only be
instituted where past record indicates
that the crop stands the risk of very high
levels of fruitworm damage. Finally, this
study shows that Ife 1 tomato variety

suffers less fruitworm damage when
mulched with Impere te sp. than with
maize or sorghum stalks.
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