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Abstract

newer chemistry insecticide, Avaunt® (Indoxacarb) and a commercial

bio-insecticide, Protecto® (Bacillus thuringeinsis kurstaki) was
evaluated in the field for management of Cotton leafworm, Spodoptera
littoralis Boisd. in Egypt. The tested compounds were applied at the
recommended dose proposed by Agricultural Pesticide Committee (APC).
Sugar beet was cultivated at Talaat-El Agamy Farm, Shenno country, Kafr
El-Sheikh Governorate. The sugar beet variety (Karam) was cultivated by
the end of September during the two seasons in an area of about 1\100
fed. The field evaluation revealed that Avaunt® significantly reduced the
larval population of S. littoralis compared to the untreated area. Protecto®
caused a significant reduction in insect infestation up to five days post
treatment. Both Avaunt® and Protecto® can be used effectively by farmers
as a component of integrated management of cotton leafworm in Egypt.
Keywords: Sugar beet, Indoxacarb, Bacillus thuringiensis, Spodoptera
littoralis.

I n the two successive growing seasons, 2017 and 2018, the efficacy of

INTRODUCTION

Sugar beet (Beta vulgaris L.), is grown commercially for sugar production
mostly in temperate countries (Rashid, 1999) due to its high sucrose content in root. In
addition, this crop is considered to be a promising alternative energy source for ethanol
production (BSRI, 2005). Sugar beet is used extensively in sugar industry in Egypt
providing about 40% of the world sugar production and represents the second source,
after sugar-cane. 55% of the annual cultivated area of sugar beet is concentrated in
Kafr El-Sheikh Governorate (Abou El-Kassem, 2010). One of the most important pests
that cause great damage to this economic crop is Spodoptera littoralis (Boisd.) which is
known to be a polyphagous insect pest with numerous hosts that is widely distributed
throughout the countries around the Mediterranean basin (Gomez de Aizpurua &
Arroyo, 1994) causing great destructive damage and economic loss in many outdoor
and greenhouse horticultural crops (Bayoumi et al, 1998). In Egypt, due to the
relatively high temperature throughout September, S. littoralis severely attack the

seedlings of sugar beet causing large bare batches in the field and results in high
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economic losses (El-Mahalawy, 2011). The routine methods of chemical control using
high doses of conventional insecticides making it is very difficult to suppress S. littoralis
that has been developed high resistance to most of the currently used insecticides (Che
et al., 2013) . On the other hand, it was recommended to use new chemistry
insecticides that proved to be more preferable than conventional insecticides due to its
novel mode of action with less eco-toxicity. Avaunt® (Indoxacarb), a novel oxadiazine
insecticide, is a new type of sodium channel blocker combined high activity, excellent
selectivity, low residue and good field activity against a number of lepidopteran pests,
as well as certain Homoptera and Coleoptera with no known cross-resistance to existing
chemical groups (Wing et al., 2000, Ning et al., 2005). The commercial bio-pesticide,
Bacillus thuringiensis, is one of the most widely used product since the discovery of
microbial bio-pesticides to control insect pests in agriculture. It is considered to be one
of the promising alternative to conventional insecticides as it is environmentally safe
(Abd El-Salam et al., 2011). This work aimed to evaluate the efficiency of both Avaunt®
(Indoxacarb) and B. thuringiensis (Protecto®) in controlling early infestation of S.
littoralis to B. vulgaris under field conditions in Egypt.
MATERIALS AND METHODS
Tested Insecticides
1- Protecto®, B. thuringeinsis var. kurstaki, (32000 I.U. /mg) WP was applied at the
rate of 300 gm/feddan. The commercial biopesticides was obtained from the Bio-
insecticide Production Unit, Plant Protection Research Institute, Agriculture

Research Centre, Giza, Egypt.

2- Avaunt® (Indoxacarb, Carbamate: Oxadiazine, Acetylcholinesterase (AChE)
inhibitors: Sod Channel blocker, 15 % E.C., India).
Study Site
The experiment was conducted at the experimental farm of Talaat-El Agamy,
Shenno country, Kafr EI-Sheikh Governorate, Egypt.
Field Trials
The field trials was carried out in growing sugar beet infested with S. /ittoralis
during the two successive planting seasons 2017 and 2018. The two field trials with the
same treatments were carried out in each year. The local sugar beet variety (Karam)
was used in all the experiments, and was cultivated by the end of September during
the two seasons in an area of about 1/100 feddan in randomized complete block design.
The area was divided into plots (each about 42 m?). Four plots were assigned for each
treatment and for untreated area as well, two rows of plants were left untreated

between plots. Applications were performed at the sunset using a knapsack motor
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sprayer (20 liters in capacity). The agricultural practices followed the recommendations
of the Agricultural Pesticide Committee (APC). The tested insecticides were applied at
the recommended field rate, while control plots were sprayed with water only.
Examinations of 10 plants /plot /treatment were carried out just before the first
application and after 1, 3 and five days after application of Avaunt® and after 2, 3 and
five days after application of Protecto®. The efficiency of tested treatments was
measured as a percentage of reduction in infestation density of S. /ittoralis larvae using

Henderson and Tilton’s formula (1955) as follows:

. nin Co before treatment x nin T after treatment
Reduction %= j1 — — - x100.
nin Co after treatmenty n in T before treatment

n: Insect population, T: treated , Co: control
Statistical Analysis

Data were presented as mean number of collected insects/ treatment and
percent reduction in infestation. Statistical analysis between means were done using
analysis of variance (ANOVA) at p= 0.05 using Minitab v. 16 software.

RESULTS AND DISCUSSION

The efficiency of both Avaunt® (Indoxacarb) and Protecto® (B. thuringiensis)
were evaluated in field trials for suppressing S. fittoralis larvae population in early sugar
beet infestation during two successive seasons, 2017, 2018. The number of larvae of
cotton leafworm was recorded before and after treatments and the reduction
percentage was calculated. The data in Table (1 & 2) represents the mean number and
reduction percentage of S. littoralis larval population in sugar beet field after treatment
with the tested insecticides during 2017season. Under field conditions, it was noticed
that Avaunt® was effective against S. littoralis larvae one day post treatment compared
to untreated area causing nearly 75% reduction. Protecto® showed significantly
reduction percentage after 2, 3 and 5 days that ranged from 53.74% to 64.20 %
compared with untreated area. After three days the reduction percentage post
treatment with Avaunt® (83.13%) was significantly higher than that treated with
Protecto® (56.02%) and with untreated area. After five days Avaunt® showed
significant reduction percentage (85.57%), the time that Protecto® caused 64.02%
reduction percentage. The overall reduction of S. littoralis larvae population after
treatment with Protecto® in season 2017 was 57.92% (Fig. 1) while Avaunt® showed
overall reduction 81.34 %. In Table (3&4), the obtained data represents the mean
number and reduction percentage of S. fittoralis larvae treated with the tested
insecticides in season 2018. The reduction percentage in cotton leafworm larval
population in season 2018 was less than in 2017.The obtained data showed Avaunt®
caused 74.11% reduction percentage in the pest population after 1 day that reached

that reached 79.74% after three days compared to the untreated area. While,
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Protecto® achieved about 65.15% reduction percentage after three days post
treatment. It is clear from Tables (1&2) that the highest reduction percentage was
observed after 5 days post treatment in case of both Protecto® (64.02) and Avaunt®
(85.57%) in season 2017. Fig. 1 showed the overall reduction of the infestation with S.
littoralis that was significantly increased during both 2017 and 2018 seasons, after
treatment with the tested insecticides. The obtained results showed that the bacterial
(Bt) bio-pesticides offer an excellent safe bio control methods in controlling early
infestation of S. littoralis and should be included in IPM programs with selected
insecticide groups. The same findings were obtained by Hanafi (1999) who mentioned
that biological control program in particular was more effective in preventing damage
by pests in cases where the initial level of infestation was relatively low. Radwan et al.
(2004) discussed the possibility of using bio-pesticides (Xentari) for controlling S.
littoralis and they found that these materials may not cause any kind of pollution to the
environment and natural enemies. The obtained results in this study showed that
Protecto® after five days achieved high reduction percentage (56.02%) and this was
in agreement with El —Zoghbey et al. (2003) who found that biocides, Agerin (Bt) caused
a reduction in S. /ittoralis population at three concentrations applied in the field on sugar
beet. Also, Said et al. (2012) mentioned that the residual effect of Protecto® recorded
77.05% of reduction percentages in S. fittoralis in sugar beet fields, While EI-Samahy
(2015) darified that the (Bt) bio-insecticide (Dipel 2X) showed low efficacy in controlling
the cotton leafworm, S. littoralis in sugar beet field. Many studies found that Bt bio-
insecticides reduced greater sugar-cane borer; Sesamia cretica (Lederer) infestation in
the field and can be an excellent alternatives for chemical insecticides in control program
(Salem, 2011). During the investigation, the data revealed better efficacy of Avaunt®
(Indoxacarb) against S. littoralis in both seasons, 2017 and 2018. Similar findings on
the efficacy of Indoxacarb against this pest has been previously reported (Gamil et al.,
2011). EI-Dewy 2013 found that indoxacarb is highly effective against cotton leaf worm,
S. littoralis. Also, Saimandir and Gopal (2012) discussed the efficacy of Avaunt® against
this pests infesting Eggplant (Solanum melongena L.) even at lower dose and cleared
that the application of Indoxacarb at recommended dose could enhance the Eggplant
yield. The efficacy of Indoxacarb was studied also against other lepidopterous pests as
Fruit borer, Leucinodes orbonalis (Guen.) (Patra et al., 2009). Indoxacarb as an
oxadiazine insecticides can be used as a good tool for pest control programs in field
applications and emphasized the deduction of Wing et al. (2000) who deduced that
Indoxacarb can be proposed as good field activity insecticide against some
lepidopterous pests, as well as, some Homptera and Coleoptera because it is

characterized with their unique modes of action, they have the potential for crop
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protection against economic pests and low toxicity to environment components and
natural enemies.

This present study revealed that Avaunt® as novel insecticides and Protecto® as
commercial bioinsecticides were highly effective against early stages of S. littoralis

larvae that infested sugar beet fields in Egypt and could be used in IPM programs.

Table 1. The mean number of S. littoralis larvae in sugar beet field before and after

treatment with the tested insecticides during 2017season.

Treatments Before Mean £SD Mean £SD Mean £SD Mean +£SD
treatment
1 DAY 2 DAYS 3 DAYS 5 DAYS
Protecto® 12.25+1.7 a 7.00£2.7 b 7.50+£1.29b 7.0£2.07 b
Avaunt® 12.00+1.4a | 3.25+1.2b 2.50+1.29 ¢ 2.75+0.9c
Untreated area 12.75+£39 a 14.00+1.4 a 15.75+3.7 a 17.75+3.09 a 20.25+2.0a

*SD = Standard deviation.
**Means in a column sharing the same letter are not significantly different at P<0.05.

Table 2. Reduction percentage of S. littoralis larvae in sugar beet field after treatment

with the tested insecticides during 2017 season.

Treatments Reduction% Reduction% Reduction% Reduction %
1 DAY 2 DAYS 3 DAYS 5 DAYS

Protecto ® 53.74% 56.02% 64.02%

Avaunt® 75.33% 83.13% 85.57%

Table 3. The mean number of S. littoralis larvae in sugar beet field before and after

treatment with the tested insecticides during 2018 season.

Treatments Before Mean £SD Mean £SD Mean £SD Mean +SD
treatment
1 DAY 2 DAYS 3 DAYS 5 DAYS
Protecto® 11.00+1.8 a 9.50+2.08 b 8.25+2.5b 6.0£2.1 b
Avaunt® 10.25+1.7 a 3.00+1.8b 3.75+£1.7 b 3.25+0.95 b
Untreated 11.50+1.9a 13.0+0.8 a 14.00+3.6 a 15.75+4.3 a 18.00+2.1 a
area

*SD = Standard deviation.
**Means in a column sharing the same letter are not significantly different at P<0.05.
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Table 4. Reduction percentage of S. littoralis larvae in sugar beet field after treatment

with the tested insecticides during 2018 season.

Treatments Reduction% Reduction% Reduction% Reduction %

1 DAY 2 DAYS 3 DAYS 5 DAYS

Protecto ® 29.06% 45.24% 65.15%

Avaunt® 74.11% 73.29% 79.74%
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Fig.. 1. Assessment of overall reduction caused after treatment with the tested

1.

2.

insecticides against S. littoralis larvae in sugar beet field during 2017, 2018

Seasons.
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