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troduction

Temperature is considered a biotic factor
affecting biological processes in al living
organisms especially on_ poikilothermic
organisms like insects (Fand et al, 2015;
Amarasckare & Edelson, 2004; Bale ot
al, 2002). Also, it is a_major_factor
affecting on insecticide toxicity (DeVrise
& Georghiou, 1979).  Also, toxicant
exposure time, humidity and insecticide
formulation affect insecticide  toxicity,
‘The relationship between temperature and
insecticide efficacy has been varied
depending on _insecticide _molecule,
insecticide mode of action, target species,
method_of application and amount of

insecticide ingested or contacted
(Kavallieratos et al., 2009; Scott, 1995
Johnson, 1990).  The  comrelation
coefficient  between _insecticide  and
temperature can_be cither_positive or
negative.  This _coefficient was

extensively studied in different species
(Khan & Akram, 2014; Glunt etal,, 2013;
Vassilskos & ~ Athanassiou,  2013;
Kowalska, 2008; Mannza & EI-Ghareeb.
1992). The variation between the highest
and lowest temperature degree in Egypt
through the year is too much. The range
of temperature degrees in Egypt is very
varied  significantly from summer {o
winter and from day to night. In addition
to the economic importance of CLW, S
litoralis_as one of the most serious
injuries insect pests on fields crops as
well as horticultural crops in greenhouse
o open field not only in Egypt but also
on the most Mediterrancan _countries
(Abdu-Allah et al., 2009 ElGahreeb et
al., 2009; Abdu-Aliah, 2007). This insect
has not any diapauses orand hibernation
or aestivation in Egypt. Consequence,
CLW can be adapted in different regions
in Egypt and can tolerate the severity
temperature. I is recorded from 3 to 46
+C in night winter and day summer. The
use of insecticides is stll the major and

familiar method for controllng the CLW.
The deposit of insecticide faces the samo
insect weather in the field. In st decades
the new groups of insectcides; like
macrolacon group has introduced and
recommended for _controlling  CLW
larvae in Egypt (Anonymous, 2016).
Macrolactone insectiides are known as
microbial bioinsecticides, derived from
actinomycetes  bacterium  specics
(Copping & Menn, 2000; Puttr ct al,
1981). " Spinctoram and _cmamectin
benzoate are the second gencration of
spinosad and abamectin. Spinosad is a
microbial - origin, - macrocyclic  lacton
glycoside, derived from _actinomycete
bacterium _species, Saccharopolypora
spinosa Mertz and Ya (Sparks et al.
1095). Emamectin benzoate 1s a moific
fermentation  product  of the . soil
‘microorganism, Sirepiomyces avermitli.
Spinosyn and_avermectin  insecticides
affect  the insect nervous  system.
‘Abamectin increases the flux of chlorid
ion at the neuromuscular junction in the
nervous system, due to this causes. the
arthropods start cessaion of feeding and
imeversileparalysis (shaaya et al.,
2002). Spincsad changes the function of

GABA-gated chloride  channels  and
nicotinic  acetylcholine  receptors
(Salgado et al, 1997). Although

biopesticides have high efficiency and
friendly using. they are highly sensitive
to the environment (Scott, 1995). In
applicable where comparable. products
from many insecticide classes are ready,
temperature should be investigated as 4
factor in the decision-making _steps.
Determination of a_product temperature
coefficient will enable pest managers to
sclect a compatible product that is
efficacious under  the given
environmentl conditions. The four tested.
insecticides are available on the Egyptian
market and most of these are
recommended for controlling CLW in
Egypt (Anonymous, 2016; Abdu-Allah,
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2015). The objective of this study to
investigate the effect of four_posi-
temperature degrees (13, 19, 29, 39 -C)
on the toxicity of the four macrolacton
using topical and feeding bioassays
against the fourth instar larvae of the .
littoralis under constant conditions.

Materials and methods

Insects: Strain of CLW, . littoralis used
in this study was maintained in Plant
Protection Laboratory, Assiut University.
Egypt for more than fifteen years without
exposure to insecticides. It is reared on
castor leaves as described by (Eldefrawi
etal., 1964).

Insecticides: Spinosad (Spintor”, SC 24
%, Dow AgroSciences Co.): spincloram
(Radient”, SC12 %, Dow AgroSciences
Co):_abamectin (GoldB, EC 18 %,
ELHELB Pesticides &  Chemicals Co..
Egypt: and emamectin  benzoate
(Radical’, EC 05 %, Agromen
Chemicals Co. Ltd) were used. These
insecticides are  provided from
Experimental  Agricultural _Research
Faculty of Agriculture, Assiut University,
Assiut, Egypt except Spintor” which was.
bought _from commercial insecticide
marketin Egypt.

Bloassay_techniques: The fopical and
fecding bioassays were done at Plant
Protection  Department _Laboratories,
Faculty of Agriculture, Assiut University.
Egypt according to (Abdu-Allah, 2011).
For  topical application, spintor’ and
radient” were dissolved in glacial acetic
acid and acetone mixtures (1:1). while
acetone solvent was used for gold” and
radical”. For feeding bioassay, friton x-

100 (0.05%), as detergent, and distilled
water as solvent were used. Parts of
castor bean leaves were dipped in the
pesticide soluton for 5 seconds, lef unil
y. To each replicate, ten selected larvae
were fed for 24 h on the treated castor
bean leaves, and then the larvae were
allowed 1o feed for 24 h on unireated
castor bean leavs. For both bioassays,
ive to six serial concentration of cach
compound was tested against the 4%
insta larvae of CLW (the average weight
of larvae was 32-36 mg). Separaely, to
every temperature tested (13, 19, 29, 39
“C). the treatments were incubated in
adjusted gross chamber in dark and 55+
5% RH for 72 h tll ecording mortality
resuls. The experiment of each tested
compound was  duplicable _ repeated.
Percentages of mortalty were corrected
by Abbots formula (Abbt, 1925). then
pooled and analyzed by probit analysis
using the software SPSS (Version 10.0
for windows, SPSS Inc., Chicago. the
USA) o determine median _lethal
concentrations (LC:y/ L), slope and
72 values. According to (Litchfield &
Wilconon, 1949) the toxicity of bio-
pestiides was considered. significantly
iffrent if the confidence intervls (C1s)
at LDLCy level did not overlap.
Temperature _coeffcients of _each
insecticide were recorded at_diffrent
temperatures_ according to (Musser &
Shelton, 2005).

Results

Data of topical application showed that,
both  spinosyn insecticides had
significantly  negative  temperature
coefficients on for S. littoralis at all
temperature tested. The LDys value of
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Influence of post treatment temperature on the
toxicity of four macrolacton insecticides against
Spodoptera littoralis (BoisduVal)
(Lepidoptera:Noctuidac)
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