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ABSTRACT

Twelve bacterial isolates were isolated from dead larvae of Tufa absoluta (4 th instar) infested tomato cultivated fields at
Fayoum Governorate, Egypt. All isolates were preliminarily identified as members of the genus Bacillus, based on their
morphological and biochemical characteristics. According to the results of the pathogenicity of Bacillus isolates against
different larval instars of T absoluta, the 12 isolates revealed varying efficiencies and the isolates B I, B2, B] and B,
showed high mortality rates of 93.3,90, 86.7 and 80% on day7, respectively on the 4'" instar larvae. Also, protecto
(BacilJus thuringiensis subsp. kurstala) recorded high mortality rate, when the 4'h instar larvae were treated by 2 gm /2
liter of water (96.7% on 5'h day post treatment). Isolate Bl2 recorded the lowest percentage of mortality (13.3%) of the
4th instar larvae. In addition, there was a significant decrease in egg hatching percentage reached 44.12 %, compared
with the control. Meanwhile, adult emergence was decreased after treatment when only 38 and 30 adults emerged from
the cages contained tomato plants infested by eggs with BI and protecto as compared with the control (253 adults).
Further genetic identification of 12 isolates was performed using randomly amplified poylmorphic DNA (RAPD)
markers to detennine their genetic diversity pattern. Different random primers were used for RAPD amplification,
which generated a total of 52 fragments; of these 42 were polymorphic and 10 monomorphic. The primers OPA02,
OPA04, and OPA07 produced 100% polymorphic fragments, whereas primers OPAl, OPA3, OPA05, OPA06, OPA08
and OPA09 produced I, 3, 1, 2, I and 2 monomorphic fragments, respectively. When the RAPD banding pattern data
was subjected to dendrogram construction, the 4 isolates fen into two separate clusters, cluster I and cluster II, which
includes I and 3 B. thuringiensis isolates, respectively. The RAPD technique was shown to be effective in
differentiating closely related isolates and applied to confirm the identification of Bacillus isolates by API system to
reveal the phylogenetic relationships among the isolates.
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INTRODUCTION

The tomato borer Tuta absoluta (Meyriek)
(Lepidoptera: Gelechiidae) is one of the most
important lepidopteran pests associated with tomato
plants. It has a high reproductive potential, a single
female can lay a total of about 260-300 eggs during
its lifetime on aerial parts of its host plants and it has
10-12 generations per year (EPPO, 2005). T
absoluta is considered as a key pest of tomato both
in the field and under protected conditions. Both
yield and fruit quality is significantly reduced by
direct feeding of the pest and invasion of secondary
pathogens which may then enter through the wounds
made by the pest. Severely attacked tomato fruits
lose their commercial value. 60-100% losses have
been reported on tomato (Cristina et aI., 2008).

T. absoluta larvae attack tomato plants during all
growth stages, producing large galleries in leaves,
burrowing stalks, and apical buds, green and ripe
fruits (iAN, 1994). They feed on the mesophyell
tissues and make irregular mines on leaf surface.
Damage may reach 100%. Continuous use of
chemical insecticides in agriculture, forestry and
horticultural crop plants, has led to deleterious
effects on the environment. Pest species have
developed resistance to insecticides. Resistance to

some insecticides has been reported m several
countries, for example to abamectin, cartap and
permethrin in Brazil (Siqueira et aI., 2000). Bacillus
thuringiensis (Rt), an entomopathogenic bacterium,
has also been used for the control of tomato plant
pests (Marques and Alves, 1996). Biopesticides
based on B. thuringiensis are used as an alternative
strategy to control pests. Bt is a rod-shaped, gram­
positive, endospore-forming bacterium,
characterized by its ability to synthesize delta
endotoxins as protein inclusion crystals (or Cry
proteins) during sporulation. B. thuringiensis isolates
are distinguished than other closely related Bacillus
spp. such as; B. cereus, B. anthracis and B. mycoides
that show toxicity against certain insect orders and
mammals (Hofle and Whiteley 1989).

Native B. thuringiensis isolates were subjected to
randomly amplified polymorphic DNA (RAPD)
marker-based analysis for characterization of their
genetic diversity. Various techniques, rely on
different nucleic acid pattern and discriminate at
genetic level have been developed to gain
information about the genetic diversity and genetic
relationship between different organisms (Caetano­
Anolles et aI., 1991 and Sikora et aI., 1997). The
RAPD marker based analysis was found to be an
easy, quick and reliable technique to assess the






















