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Abstract

Laboratory studies were conducted to determine the insecticidal
activities of five preparations of Bacillus thuringiensis (Bt) on adults and
nymphs of Aphis gossypii. Both nymphs and adults were highly suscepti-
ble to Bactospeine and Dipel, whereas Thuricide 64 was the least toxic.
Results suggest a useful role of Bt formulations; Bactospeine and Dipel,
against sucking insects such as aphids on vegetable crops in Kuwait .

INTRODUCTION

Aphid is one of the most noxious insects for vegetable crops. It causés leaf
curling and stunning in plants and transmits viral diseases. Aphids are common in
Kuwait and are identified as Aphis gossypii Glover, an common vector of CMV and
many other viruses (Converse 1993). Like many other countries, the agriculture
" sector in Kuwait suffers tremendous losses due to insects most notably aphids
(Anonymus, 1995). In greenhouses, the problem of aphids becomes serious due to
their reproduction in very short time (Converse 1993). Currently, aphid population
is controlled by chemical insecticides which are potentially hazardous, environmen-
tally unsafe and insects frequently develop resistance to them. The development of
alternative control methods is therefore urgently required.

Bioinsecticides have emerged as feasible alternatives to conventional chemical
insecticides (Sommerville, 1978; Aronsom et ali, 1986; Hofte and Whiteley 1989).
Such insecticides are environmentally safer and more economical and the insects do
not develop resistance to them (Kirschbaum 1985). During the past decade, some
Bacillus thuringiensis (Bt) strains have been successfully exploited for the control
of specific target pests. More than 182 species of insects have been found to be sus-
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ceptible to Bt-based bioinsecticies (Dean 1984). However, very few studies on sap-
sucking insects such as aphids have been reported. In this study five formulations of
Bacilus thuringiensis were screened for their insecticidal activities against aphid

nymphs and adults.

MATERIALS AND METHODS

Aphid nymphs and adults were collected from their host plants inside the
greenhouses. These insects were reared under laboratory conditions (25+2°C, 65%
+ 5% R.H.) with artificial light from 12 to 24 h/d inside rearing cages. Cucumber
and eggplant were used as host plants. A number of seedlings were treated with
various concentrations of five bioinsecticides. Aphid nymphs and adults were trans-
ferred to the test seedlings. In each treatment 10 nymphs and 10 adults were used.
Three replicates were used in each treatment and untreated controls were treated
with tap water only. Mortality rates were recorded 72 hours after treatment. The
data were corrected for natural mortality according to Abbott's formula (1925).

The bioinsecticide formulations used were Thuricide 48 LV, (Bt. subspecies
Kurstaki; potency 12, 000 IU/mg), Thuricide 64 LV (Bt. subspecies Kurstaki; poten-
cy 16.000 IU/mg), Thuricide HPC, (Bt. Berliner; potency4,000 IU/mg), Dipel Es,
(Bt. var Kurstaki; potency 17,600 IU/mg) and Bactospeine, (Bt var Kurstaki; poten-
cy 16.000 IU/mg.). Plant treatments were done by the dipping techniques and con-
centrations were prepared; 128x107, 64x107, 32x107, 16x107 and 4x107 IU/L.

RESULTS AND DISCUSSION

The survival of aphid nymphs and adults was remarkably reduced at all tested
concentrations of the five Bt-formulations. The results presented in Tables 1 and 2
clearly show that their effect on the nymph stage is greater than that on the adult.
They also show that the highest concentration (128x107lU/l) resulted in 86.7,
23.3., 80, 93.3 and 96.7% mortality, whereas the lowest concentration (4x107lU/
I) resulted in 13.3, 3.3, 16.7, 40 and 40% mortality in nymphs from Thuricide 48
LV, Thuricide 64 LV, Thuricide HPC, Dipel and Bactospeine, respectively. In the case
of aphid adults, the highest concentration showed 66.7, 16.7, 60,70 and 90% mor-
tality, whereas the lowest concentration resulted in 3.3, 3.3, 16.7, 26.7 and 36.7%
mortality, respectively. There was a significant difference in the mortality rates
between the preparations and the untreated control. Bactospeine and Dipel were the
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most effective bioinsecticides, whereas Thuricide 64LV showed the least effect. The
LC50 values of Dipel and Bactospeine on éphid nymphs were 12.8x107 and 6.4x107
1U/1, respectively. They were slightly higher in case of aphid adults; 17.2 x 107 and
8.2 x 107 IU/1, respectively, Table 3.

The Bt-based bioinsecticides possess a number of important attributes that
favour their use in pest management programmes. Among these, are its nontoxic na-
ture to both plants and vertebrates and its relative specificity to certain insect spe-
cies. Formulations of Bt bioinsecticides are widely used to control Lepidoptera, Dip-
tera and Coleoptera (Ali and Watson, 1982; Potter et al., 1982; Klowden et al.,
1983; Shaheen et al.,, 1989; Riley et al., 1992). However, limited informations are
available on their effect on sap sucking insects. The data obtained in this study are in
consistent with those reported by Radwan et al. (1984) on whitefly, another sap-
sucking homoperous insect. It is well known that these Bt based bionisecticides must
be ingested to exhibit their effects against the pest. A possible explanation for the
observed toxicity of the Bt-formulations against aphids could be through the contact
action of the tested bioinsecticides. This explanation agrees with the suggestion of
Wilkinson et al. (1975) who reported that Bacillus thuringiensis had contact toxicity
against several insect predators and parasites. Radwan et al. (1984) also offered a
similar explanation for the toxicity of certain Bt-formulations against whitefly. This
study suggests that B.thuringiensis formulations can be potentially used to control
aphid populations on vegetable crops. However, further studies are required to de-
termine their mode of action toward such insects.
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