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EVALUATION OF BACILLUS thuringiensis (BERLINER) FOR-
MULATIONS AGAINST THE PINK BOLLWORM
PECTINOPHORA gossypieila (SAUND.}

[62]

Khoja', S.M.T.; G.N. Rezk'; Madiha, A. Rezk'; H.E.M. Hanafy'

ABSTRACT

Laboratory experiments were carried out to investigate the effect of two bacterial
commercial products of B. thuringiensis (Dipel 2x and Protecto) on eggs and the
newly hatched larvae of pink bollworm, P.gossypiella. Different concentrations of
both commercial products of B. thuringiensis were tested. The results showed that
the percentage of larval mortality increased by increasing concentration and the pe-
riod after reatment, calculated LC50s values afier 3-7 days of ireatrnent. Treatment
of eggs did not affecs, significantly, the hatchability. While the percentage mortality
of newly hatched larvae produced from the treated eggs was high according to the

concentrations used.
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INTRODUCTION

Cotton is one of the most important
crop in Egypt as well as some other world
countries. This crop suffers from insect
pests complex over all the growing cotton
season {Abdel-Halim &t af 2002).

The pink bollworm, Pectinophora
gossypiella (Saund.) is one of the most
important insect pests that attacks cotton
in Egypt and other countries of the world

(Hossain er af 1999). The chemical con-

trol of this insect pest faced serious diffi-
culties because this insect developed re-
sistance to most of the common commer-
cial pesticides and caused harmful effect
on environment.

One of the most recent and yet prom-
ising approaches in this respect is using
of microbial control agents such as bacte-
ria (Bai and Degheele, 1992; Abdel-
Hafez et al 1994). For several decades
since its discovery, formuiations of B.
thuringiensis proved to be an ideal means
of controlling Lepidopterous insects pests
in agriculture rather than the use of syn-
thetic chemical formulations. (EFSorady
1998)

This work aim to study the bioassay
of two commercial formulations of B
thuringiensis against eggs and newly
hatched larvae of pink boitworm.
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MATERIAL AND METHODS
1- Bioassay experiments

In this study, two commercial prod-
ucts of Bacillus thuringiensis (Dipel 2x
and Protecto) were tested for their bioin-
secticidal activities against eggs and
newly hatched larvae of the pink boll-
worm, P. gossypiella. The characteristics
of formulations as following:

A- Dipel 2x : Wettable powder produced.
Contains parasporal crystals and
spotes of B thuringiensis. subsp.
kurstaki {32,000 international units pf
potency per mg, IU/mg), produced by
USA.

B - Protecto; Wettabie powder produced.
Contains parasporal crystals and
spores of B. thuringiensis. subsp.
kurstaki (32,000 international units pf
potency per mg, [U/mg), The product
was obtained from the Ministry of
Agriculture, Egypt, Cairo.

2- Egg treatment

Two different commercial compounds
of B. thuringiensis (Dipel 2x and Pro-
tecto) were used in this work to treat the
deposited [ day old eges. The egg masses
of P. gossypiella for different tests were
collected from the oviposition jars. The
concentrations used in this experiment
were 1-2-3-4 and 5 gflit The check
treatment was dipped ontly in water {Dar-
wish e af 1998). The number of
unhatched eggs and empty egg shells
were counted four and seven days after
treatment. Each test was replicated three
times (30-50 eggs/replicate). The freshly
hatched larvae from each treatment (20

larvae), were transferred to giass tubes
containing untreated diet. Then the mor-
tality and alive larvae were calcuiated,
and corrected by Abbott’s formula (Ab-
bott, 1925)

3- Larvae treatment

Six concentrations of the commercial
products {2, 1.5, 1, 0.5, 0.25 and 0.125
g/lit} were used on newly hatchet larvae,
then 5 ml of each concentration was ho-
mogenately mixed with 100g. of artificial
diet according to Zidan er af (1998). The
treated diet of each concentration of
the tested compounds were transferred
into glass tubes. The farvae were fed
on freated diet for 43 hours and then
transferred to untreated diet till pupation.
The same number of larvae that fed on
untreated diet were used as control. In
all experiments, mortality was counted
after 2, 3, 4, 5, 7 and 10 days. Each treat-
ment was corrected by the use of Abbott's
formula (Abbott, 1925). The percentages
of mortality were statistically computed
according to Finney, (1952). Computed
mortality percentages were plotted versus
log, concentrations on {ogarithmic probit
paper to obtain the comresponding
regression mortality flines, the required
concentrations to give 50% kil were
estimated from the established regression
lines (Jyoti and Brewer, 1999). Each
concentration test included four replicates
each of 20 larvae (80 larvae / concentra-
tion, 320 larvae / treatment). Artificial
diet used in the present work for the pink
bollworm, P. gossypiella, was mainly
consists of kidnecy bean diet prepared
according to Abdel-Hafez et al (1982).
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4- Biological studies

Newly hatched larvae were treated in
the same manner with the determined
LC50 s to study the effect of Dipel 2x and
Protecto on certain biological aspects of
this insect pest. Three replicates of newly
hatched larvae (40 larvae/replicate) were
used for each compound. Larval and pu-
pal mortalities, their durations and de-
formation as well as pupal weight, adult
emergence, and moth were recorded. The
experiments were carried out under labo-
ratory conditions of 26+1C and 70+5%
R.H.

Statistical analysis

Statistical analysis of bioassay re-
sulted by ANOVA test, in the computer.
Program Sigma plots for Windows (ver-
sion 2) was used to calculate the LC50
values.

RESULTS AND DISCUSSION

1- Effect of eggs treatment of pink
bollworm P. gossypiella with differ-
ent concentrations of Dipel 2x and
protecto

The effect treatment of P. gossypielia
eggs with different concentrations of B,
thuringiensis products (Dipel 2x, Pro-
tecto} is shown in Table (2). The hatching
percentage were 52.1% in confrol, aver-
aged between 622 and 42.7% for highest
concentration, and 54.5 and 58.8%, for
lowest concentration of both products
respectively, after fowr days of eggs'
treatment, On the other hand, after seven
days of eggs' treatment the hatching per-
centage was 87.6% in controi, while they
averaged between 82.8 and 75.9%, for

highest concentration, and 88.6 and
71.3%, for lowest concentration of both
products, respectively.

Similar resuits were reported by
Salama er al (1985) when sprayed Spo-
doptera littorafis egg masses with B.
thuringiensis hatched normally. while
Azab, (2003) found that treatment of the
Agrotis ipsilon eggs was susceptible to
bacterial infection. ' |

On the other hand, data in Table (2)
indicated that treatment of eggs affected
the survival on hatching. the percentages
of mortality larvae after 2 days of hatch-
ing reached 37.8 and 24.0% for both
products respectively. Seven days later,
these percentages increased to 86.3 and
80%, mortality of larvae pink bollworm
for both products respectively.

The previously mentioned results in-
dicate, however, that the severest effect
due to treatment of pink bollworm eggs
by Dipeil 2x and Protecto was the high
larval mortality percentages after exclu-
sion untii pupation. This may be due to
the part of treated egg-shell swallowed by
the larvae at the time of exclusion, the
aforementioned resuits coincide - with
Salama er al (1985); Abd E}Hafez et al
{1994); Darwish, et al (1998) and Azab,
{2003).

2- Bioassay of Dipel 2x aad protecto,
on the pink bollworm, P. gossypiella

Results in Table (1) showed the mor-
tality percentages of pink bollworm in
newly hatched larvae after feeding them
ont artificial diet treated with different
concentrations of both commercial prod-
ucts of B. thuringiensis (Dipel 2x and
Protecto). All the tested biocides had a
great efficacy against pink bollworm lar-
vae.
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Table 1. Hatchability percentages of Pectinophora gossypiella eggs treated with
different concentrations of Dipel 2x, Protecto

Dipel 2
Treatment
%Mean hatching of eggs

o e o i erddays  Afler 7days % morality of larvae

% hatched % hatched After 7 After 2

+S.E +S.E days days
5 622+236a 828+3.29a 86.3 378
4 58.7+1.89ab 844x1.89a 82.5 38.8
3 63412832  $6.5+2.36a 80 24.5
2 59+188a 83.7+1.74a 80 16.1
1 54532.12b  88.6%2.17a 67.5 19.5
check 52.1+2.87b 8761.70a 10 . 66
L.S.D 0.05 6.71 7.55
Protecto

5 427£2.50b  75.9+2.36b 80 24
4 562+198a 70+1.89¢ 62.5 139
3 57.8+2.69a 71.2%l.18¢ 35 6
2 548+227a 79.8:142b 32.5 17.6
1 588+1.79a 813£2.15b 25 122
Check 52142872 87.6:1.70a 10 6.6
1.8.D0.05 7.30 58
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Table 2. Corrected mortality percentages among the newly hatched larvae
of pink bollworm Pectinophora gossypiella fed on artificial diet
treated with Dipel 2x and Protecto

Mean of Corrected mortality %
Treatment Conc;;;gatiou Days after treatment |
3 5 7 10
Dipel 2x 2 674 711 59.8 100 100
1.5 553 658 742 835 890
1 43.7 526 643 852 852
0.5 316 384 505 769 769
0.1 263 395 451 451 643
0.05 174 174 34.1 36.8 36.8
0.025 | 15.8 168 220 258 286
Protecto
2 421 595 698 742 769
L5 41.1 421 533 560 577
1 332 39.5 451 505 .50.5
05 316 358 478 478 505
0.1 132 263 423 495 495
0.05 53 210 258 275 286
0.025 9.5 158 165 231 258 §
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Results indicate that the mortality
rates increased with increasing the con-
centrations and the period after treatment.
Mortality percentages were 16.8, 15.8 %
within three days when the lowest con-
centrations (0.025 g/1) of Dipel 2x and
Protecto were used, respectively. While,
these percentages were increased to 25.8,
23.1% 7days after treatment, respectively.
Using the highest concentration (2.0g/1),
mortality percentages recorded 71.1 and
59.5% among after three days, while it
were 100, 69.8% after 7 days for above
mentioned larvae, respectively. The con-
centration mortality lines were graphi-
cally illustrated in Figs (1&2). It could be
noticed that the highest percentage of
mortality occurred within the first five
days after treatment when highest con-
centration (2.0 g1 was used, while
mertality continued among larvae many
days after treatment with different rates
according to the concentration of the bio-
cide products used, at high concentra-
tions. These results are in agreement with
those obtained by Shalaby et al (1936)
and Zidan et al (1998).

The results of this study demonstrated
that commercial products of B. thur-
ingiensis used were effective in causing
mortality of the pink bollworm. Such
results coincide with Watson (1995) and
Romeilah and Abdel-Meguid (2000).
Morality among larvae was increased by
increasing either the concentration or the
period after treatment.

The concentration-mortality relation-
ship of an insect to a toxin is typically
expressed as an LC50 value, of the popu-
lation in a specified period. Dipel 2x had
the lowest LCS0 value after 3, 7 days,
(1.03, 0.29 gm/), while for Protecto it as
1.60, 0.90gm/1 after 3, 7 days, respec-
tively, Table (1).

3- Effect of L.CS0 concentration of two
commercial products of B,
thuringiensis (Dipel 2x and
protecto) on larval, pupal and aduit
stages of pink bollworm P
gossypiella
Data presented in Table (3) show that

the concentrations of the two tested

commercial products of B. thuringiensis

{Dipel 2x and protecto) which kili 50% of

the treated larvae (L.C50). The untreated

larvae and pupae required an average of
18.6and 9.1 days, respectively, (larval
and pupal perieds). Dipel 2x and Protecto
treatment, showed retardation in larval
and pupal development. Larval period
reached 22.7, 21.1 days, after treatment
with LC50 concentration of Dipel 2x and

Protecto respectively, while pupal period

increased significantly to 10.4, 9.6, days,

after the aforementioned treatments, re-
spectively. _

The effect of treatment of the newly
hatched larvae with LC50 concentrations
of Dipel 2x and Protecto on the percent-
age of pupal deformities (5, 2.5%) was
recorded. The latent effect of the same
treatments reflected on the pupal weight,
whereas the untreated pupa weighed 22
mg., while the pupae reared on diet con-
taining LCS0 concentrations of Dipel 2x
and Protecto were 15 and 17 mg. respec-
tively. These results reveaied that Dipei
2x was more effective than Protecto, as it
resuited significantly the longest larval
and pupal periods. The present resuits
agree with those obtained by Radwan
(2002).

The earlier treatment effect of the
newly hatched larvae with LC50 of Dipel
2x and Protecto extended till the pro-
duced adults, as an external deformation
in the resulted moths (Table, 3). Moths
deformation averaged 5% in the control
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Fig. 1. Toxicity lines of Dipel 2x and Protecto on pink bollworm after three days following treat-
ment
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Fig. 2. Toxicity lines of Dipel 2x and Protecto on pink bollworm after seven days following
treatment
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Table 3. Certain biological aspects of the pink bollworm, Pectinophora gossypielia after
treating the newly hatched larvae with LC50 concentration of the Dipel 2x and

Protecto
Biological aspects Treatment
(Means £ S.E) Dipel 2x Protecto Ur;:ecz;cd V:;;‘e ;;(?(I))s

Larval duration (days) 2274081 21.1£086 186056  7.11 225
Larval weight after 15 51£1.26 62+19% 81351 16.9 7.25

days (mg)
Pupal duration (days) 104051 96%052 93+0.38 1.3 1.45
Pupal weight (gm) 154058 17£100 22:097 153 268
Adults long days 121104 135+£099 176+1.12 6.35 3.24
Percentage of pupal % 225 £ 139 30bx230 925 +259 805 430
Pupal deformation % $+£034  2.5£023 0%0 45 129
Adults deformation % 125058 751047 5+£0.09 6.46 5.00

s No. of insects used =40 larvae.

while it increased significantly in the two
commercial products to 12.5, 7.5%,
respectively.

The adult longevity averaged 14.6
days in the control, while this vaiue var-
ied insignificantly to 12.1, 13.9 days after
treatment with LCS50 concentrations of
Dipel 2x and Protecto, respectively. Such
results coincide with Mohamed et o/
(2000) on first instar larvae of Spodop-
tera littoralis and Agrotis ipsilon treated
with B. thuringiensis, while longevity of
" the moth was affected by larval treatment.
While Radwan, (2002) who found that
response of Erias insulana larvae to cer-
tain biopesticides caused shortened the

adult life span and prolongéd the larval
and pupal durations.
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