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ABSTRACT

The resistance to several insecticides and IGRs and the interaction of
insecticide / IGR mixtures were evaluated in Gharbia field strain of the cotton
leafworm Spodoptera littoralis (Biosd.) before and after insecticidal application in 2000
cotton season.

The results revealed that the field strain was very highly resistant to the
pyrethroid Sumi-alpha and sumicidin, however low to moderate levels of resistance
were recorded to the pyrethroid, Meothrin; organophosphates and carbamates tested
were found, except lannate which had resistance ratio surpassed the critical level.

Regarding level of resistance to IGRs at 5 days after treatment, results
showed that S. littoralis was highly susceptible to the toxic action of Cascade and
Mimic. No detectable levels of resistance to Atabron, Match and Consult were
observed before control season, but resistance to Atabron and Match increased to 4.3
and 5.2-fold, respectively after control season-Low level of resistance to Alsystin was
detected. However, high level of resistance, but still bellow the critical limit of
resistance to Phares was found.

The joint action of Dursban / IGR and curacron / IGR combinations revealed
that Dursban potentiated most of IGR s in susceptible and field strains before and after
control season, while Curacron potentiated Cascade, Match and Mimic in susceptible
strain; Cascade and Match in field strain before control season and only Consult after

control season.
INTRODUCTION

It had been demonstrated that field populations of the Egyptian cotton
leafworm Spodoptera littoralis (Boisd.) had developed high levels of
resistance to several groups of insecticides (El-Guindy et al., 1975; EI-Guindy
et al., 1978-1979; El-Guindy et al., 1982; Issa et al., 1984-1985 a and b;
Keddis et al., 1988; Ayad et al., 1989 and Ghoneim et al., 1994).

Recently, urea derivatives (IGR s) are used as a class of insecticides,
which proved to have a new mode of action against cotton leafworm, S.
littoralis (Abo-Elghar, 1978; Radwan, 1978; EI-Guindy et al., 1983; Abd EI-
Fattah et al., 1986). However, resistance to these chemicals likely to evoive
since it has been demonstrated that resistance to diflubenzuron was
achieved in S.littoralis by laboratory selection (El-Guindy et a/., 1983).

Consequently, insecticides from different chemical groups with
different mode of actions and also some of their combinations should be
tested against S. littoralis to help developing a sound control program in the
future.
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The present work was designed to evaluate the resistance level of a
field strain of cotton leafworm S. littoralis ( Boisd.) against several
conventional insecticides, IGR s and their binary mixtures.

MATERIALS AND METHODS

Samples of egg-masses of the cotton leafworm Spodoptera ittoralis
(Biosd.) were collected from Gharbia Governorate befor the beginning and
after the end of control season of 2000. The newly hatched larvae were
reared up until the 4th instar, then tested to various insecticides and IGRs
alone and to their mixtures.

Dipping technique was used to test the larvicidal action of the
insecticides, IGRs and their mixtures with others. Fresh castor been leaves
were dipped in water solutions of these chemicals for 10 seconds then left to
dry before being introduced to the 4th instar larvae .As for insecticides, the
treated leaves and larvae were transferred to petri-dish and mortality was
recorded 24 hours after treatment. As for IGR's or insecticide / IGR mixtures,
the treated leaves and larvae were transferred to 1 Ib glass jars covered with
muslin cloth for 48 hours then larvae were transferred to new glass jars and
provided daily with untreated leaves until 5 days after treatment. Mortality
was recorded 3 and 5 days after treatment in case of IGR alone or 48 and 72
hours after treatment in case of insecticide / IGR mixtures. Mortality data
were corrected for natural mortalities in the control using Abbotts
formula(1925) and were then subjected to probit analysis by the method of
Busvine (1957). The rates of resistance were expressed as resistance ratios
(R.R.) at the LCs levels of the field strain compared to those of the
susceptible laboratory strain.

The joint action of insecticide / IGR mixtures was studied by mixing
concentrations equivalent to LC,s values at the ratio of 1: 1 (V/V). The
combined action of the different mixtures was expressed at the co-toxicity
factor (C.F.), estimated according to the equation given by Mansour et al.,

(1968) as follows:
observed mortality % - expected mortality %

Co-toxicity factor= X 100
expected mortality %

The co-toxicity factor was used to differentiate results into three
categories. A positive factor of 20 or more is considered potentiation, a
negative of 20 or more is considered antagonism, while intermediate values
between -20 and + 20 indicate additive effect. Since insecticide / IGR
mixtures were prepared by adding two equetoxic portions of concentrations
each corresponding to the LC,s value, the expected mortality should
approximate 50%.

The formulated insecticides used were chlorpyrifos (Dursban) 48%
E.C., profenofos (Curacron) 72% EC, methomy! (Lannate) 90% SP,
thiodicarb (Larvin) 80% DF, fenvalerate (Sumicidin) 20% EC, fenpropathrin
(Meothrin) 20% EC and Es-fenvalerate (Sumi-alpha) 5% EC. The
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formulated IGR's used were chromafenozide (Phares) 5% EC, Flufenoxuron
(Cascade) 10% DC, Hexaflumuron (Consuit) 10% EC, Triflumuron (Alsystan)
48% SC, Chlorfluazuron (Atabron) 5% EC, Lufenuron (Match) 5% EC,
Tebufenozide (Mimic) 24% FL.

RESULTS AND DISCUSSION

Resistance ratios of insecticides tested against 4th instar larvae of
field strain of S.littoralis are shown in Table (1). Itis clear from the results
that, significant levels of resistance, but still bellow the critical limit of
resistance to the OP's Dursban (7.1 and 8.9-fold) and Curacron (8.2 and 9.6-
fold) before the beginning and after the end of control season, were recorded
respectively. As for carbamates, Lannate was ineffective, since high level of
resistance towards this compound were detected before the beginning of
control season (16.5-fold), but resistance ratio decreased to the critical level
of resistance after the end of control season (10.0-fold). However, the
another cabamate Larvin was effective as indicated by the low and
insignificant level of resistance (3.8-fold) before the beginning of control
season, while, after the end of control season, the resistance ratio increased
sharply to 14-fold. Regarding pyrethroid, Meothrin was potent against field
strain as indicated by the low level of resistance before the beginning of
control season (4.0-fold), but resistance ratio slightly surpassed the critical
level of resistance after the end of control season (12.6-fold). On the other
hand, significant very high levels of resistance were observed to the
pyrethroid Sumi-alpha (97.2 and 239.9-fold) and Sumicidin (53.2 and 92.8
fold) before the beginning and after the end of control season, respectively.
According to resistance ratio, before the control season, the descending
order was Larvin, Meothrin, Dursban, Curacron, Lannate, Sumicidin and
Sumi-alpha. After control season, the descending order was Dursban,
Curacron, Lannate, Meothrin, Lavern, Sumicidin and Sumi-alpha.

In general, the field strain was very highly resistant to the pyrethroids
Sumi-alpha and Sumicidin, but low to moderate resistance to the pyrethroid
Meothrin, OP's and carbamate insecticides. The wide scale use of different
classes of insecticides to control cotton pests during cotton seasons has lead
to the development of resistance in S. littoralis to most of the insecticides
used in its control (El-Guindy et al., 1978-1979; El-Guindy et al., 1982; Issa et
al., 1984- 1985 aand b; Keddis et al., 1988; Ayad et al., 1989 and Ghoneim
et al., 1994).

Resistance ratios and LCg values of insect growth regulators against
4th instar larvae field strain of S. littoralis are shown in Table (2). Summarized
results showed that, according to LCs, values, in general, Match and Atabron
were the most potent IGR's, while Alsystin was the least effective before and
after control season. At 48 hours after treatment, the descending order of
toxicity was Phares, Match, Consult, Atabron, Mimic, Cascade and Alsystin.
At 72 hours after treatment, the descending order of toxicity was Match,
Atabron, Consult, Phares, Mimic, Cascade and Alsystin. At 5 days after
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treatment, the descending order of toxicity was Consult, Cascade, Match,
Atabron, Phares, Mimic and Alsystin. .

Regarding resistance ratios of IGR s at 5 days after treatment, resuits
in Table (2) showed that the pest was highly susceptible to the toxic action of
Cascade and Mimic before and after control season. On the other hand, no
detectable levels of resistance to Atabron, Match and Consult were observed
before control season, but resistance to Atabron and Match increased to 4.3
and 5.2-fold, respectively after control season. Low levels of resistance to
Alsystin were detected before and after control season (3.1-and 2.7-fold,
respectively). However, high level of resistance, but still bellow the critical
limit of resistance to Phares was found before and after control season ( 6.7
and 9.0-fold, respectively ).

Many investigations had focused on the activity of insect growth
regulators (especially to urea derivatives) as a new class of compounds
known to the chitin synthesis inhibitors in S.littoralis (Ammar, 1976; Radwan,
1978; Abo-Eighar et al., 1978; El-Guindy et al., 1983, Abdel- Fattah et al.,
1986). Ammar (1976) showed that successive exposure of S. littoralis to
diflubenzuron induced cumulative positive increase in susceptibility to the
compound. Similar results were also indicated by Radwan (1978) and Abo-
Elghar et al., (1978). On the other hand, Singab (1997) found that no change
in resistance ratios to diflubenzuron was observed during the first seven
generations of selection with this compound in S. littoralis, but a slight
increase in resistance was detected with further selection and reached 13-
fold at the 14th generation. However, Ei-Guindy et al., (1983) demonstrated
that laboratory selection by diflubenzuron had led to a marked level of
resistance reached 300-fold at the 30th generation of selection.

The effect of interaction of several equitoxic binary Dursban / IGR
and Curacron / IGR mixtures in susceptible strain and field strain before the
beginning and after the end of control season, 48 and 72 hours after
treatment is shown in Table (3).

As for Dursban / IGR mixtures, results showed in Table (3) indicated
that in the susceptible strain, the most pronounced synergistic action was
observed in mixture Dursban / Mimic followed by Dursban / Alsystin then
Dursban / Atabron and Dursban / Match after 48 hours from treatment, while
a lower levels of synergism were detected in the mixtures Dursban / Mimic,
Dursban / Cascade and Dursban / Match after 72 hours from treatment. On
the other hand, different level of additive effect were found in all other
mixtures after 48 and 72 hours from treatment, except with Dursban / Phares
mixture which produced antagonistic effect.

Concerned with Dursban / IGR mixtures against field strain, it is clear
from the results shown in Table (3) that, before the beginning of control
season, Dursban / Match and Dursban / Consult mixtures produced moderate
synergism after 48 and 72 hours from treatment, respectively, but Dursban /
Atabron and Dursban / Alsystin caused a slight synergism after 48 and 72
hours from treatment, while all other mixtures produced different levels of
additive effect after 48 and 72 hours from treatment, except with Dursban /
Cascade which produced slight antagonism after 72 hours from treatment.
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Table (3): The effect of interaction of several equitoxic binary insecticide
mixtures on 4/ instar larvae in susceptible and field strains of

S. littoralis (Boisd.).

Co-toxicity factor (C.F.)

i

B*
A**

il
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BBefore the beginning of control season .
Alter the end of control season.

Insecl::ic;?:ré IGR ':'ri::te l:g:tr Suscep.lible Field strain
strain B* A*X
Dursban + Phares ;g : : gg : ; j '_:'3
Dursban + Cascade f;g }: : ;(3) _+255 N Ol 7
Dursban + Consulte ;3 E - :g + :: : gg
Dursban + Alsystin ‘;g :: :L 16.? . : ';(3) : i gf)
Dursban + Atabron -’1/3 :: 1474 : 5; : ;g
Dursban + Match ;g : i ;g +§6 i :i
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Curacron + Alsystin ‘;g :: g: *Jlé t 3 :
Curacron + Atabron_» ;g :: i _)-_?8_ - “: gi’ ) :2 '
; Curacron + Match ;; Ll | 1 gg | _ :48 ' i :; _
| Curacron + Mimic 3? :: E jzss ’ ) jn . g:
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In the case of after the end of control season, except with Dursban/
Cascade mixture which produced additive effect, all other mixtures produced
different levels of synergistic effect after 48 and 72 hours from treatment.

As for Curacron / IGR mixtures, results showed in Table (3) indicated
that in the susceptible strain, Curacron /Match produced a high and slight
synergism after 48 and 72 hours from treatment, respectively but Curacron /
Cascade and Curacron / Mimic caused slight synergism only 72 hours after
treatment, while all other mixtures caused different levels of additive or
antagonistic effect.

Regarding Curacron / IGR mixtures against field strain, resuits in
Table (3) showed that these mixtures, in general, produced different leveis of
additive or antagonistic effect, except with Curacron / Cascade and Curacron
/ Match mixtures after 48 hours from: treatment in the case of before the
beginning of control season and Curacron / Consult mixture after 48 and 72
hours in the case of after the end of control season which produced
synergistic effects. _

In general, Dursban potentiated IGR s in susceptible and field strains
before and after control season, while Curacron potentiated Cascade, Match
and Mimic in susceptible strain, Cascade and Match in field strain before
control season and only Consuit after control season.

Maher Ali et al., (1972) indicated that the joint action of different
insecticide mixtures against 4th instar larvae of S.littoralis was different in the
resistant strain to Methyl parathion from thatin the susceptible strain. The
authors stated that this might be due to differences in enzyme systems
between both strains.

A survey of resistance to urea derivatives and their mixtures with
insecticides was carried out on field strains of S. littoralis during the cotton
season 1983, 1984 and 1985 (Keddis et al., 1986).They found that resistance
to urea derivatives either alone or in combination with insecticides is likely
occur. This was clearly indicated in the detectable and significant levels of
resistance observed to these chemicals during the three years of
investigation Eldoksch et al, (1990) studied IGR (urea derivatives) /
insecticide mixtures against S.iittoralis. They found that the mixture of
Curacron / CME (teflubenzuron) gave the highly toxic effect on S.littoralis
larvae followed by methafin / CME, Curacron / IKl, Larvin / CME, then
Cyanox / Dimilin mixture, while the mixture Sevin / CME was the least toxic.
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