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ABSTRACT

Four field strains of the cotton leafworm, Spodoptera littoralis (Boisd.) were
collected from different Egyptian Governorates (Fayoum, Menofia, Sharkia and
Dakabhlia) in 2012 cotton season for monitoring their resistance to four conventional
insecticides namely Dursban, Telton, Lannate and Sumi-alpha and three insect
growth regulators (IGRs), namely Consult, Cascade and Tobron. In case of
conventional insecticides, the results indicated that in all field strains, resistance ratios
of Sumi-alpha were very high followed by Dursban and Lannate while Telton showed
lower levels of resistance when compared with the other tested compounds where
resistance ratios ranged between 40-55-fold, 25-38-fold, 16-38-fold and 12-18-fold,
respectively. In case of IGRs, resistance ratios of Cascade were high where
resistance ratios ranged between11-22-fold, while Tobron and Consult showed lower
levels of resistance where resistance ratios ranged between 2-4-fold, and 4-6-fold,
respectively. These results indicate the possibility of using these materials as a
replacement to conventional insecticides or as alternatives in IPM programs.
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INTRODUCTION

The Egyptian cotton leafworm, Spodoptera littoralis (Boisd.) is
considered as the most serious and destructive pest of Egyptian cotton.
Larvae attack to other crops such as vegetables, ornamentals and orchard
trees (Bayoumi et al., 1998). As a result of intensive use of broad-spectrum
chemical insecticides, cotton leafworm populations have developed high
levels of resistance to conventional insecticides organophosphates,
pyrethroids and carbamates (Ishaaya et al., 1995). In Egypt, S. littoralis
developed resistance to several insecticides belonging to organophosphates,
carbamates and pyrethroids EI-Guindy et al., 2002 a and b, Ghoneim 2002
and 2012, Abdel-Sattar et al., 2012, Issa et al., 1984 and Abo-El Ghar et al.,
1986.

Urea derivatives (IGRs) are used as a class of insecticides that proved
to have a new mode of action against cotton leafworm, S. littoralis. The cotton
leafworm is reported to has developed resistance against these compounds
but resistance levels was still very low (Ghoneim 2012). Therefore, highly
selective insecticides should be used for pest control. Moreover, much safer
insecticides are needed to be developed in order to decrease the burden on
the environment by using less chemicals in compared to conventional
insecticides.
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The frequent use of chemical insecticides created serious of problems
such as, the environmental pollution, the development of resistance and the
hazard to both natural enemies and the beneficial insects. In order to reduce
these hazards, insect control should be accomplished with fewer applications
at far lower doses. This aim might be realized, for example by mixing acute
toxicants with other chemicals such as insect growth regulators (EI-Guindy et
al., 1983).

Present study aimed to evaluate insecticide resistance level in cotton
leaf worm, Spodoptera littoralis (Boisd.) in field strains collected from different
Governorates in Egypt during 2012 cotton growing seasons.

MATERIALS AND METHODS

1- Maintenance of the strains :

The field strains of the cotton leafworm, Spodoptera littoralis (Boisd.)
were obtained from Fayoum, Menufia, Sharkia and Dakahlia Governorates in
2012 cotton growing season. These strains were kept under normal
laboratory conditions at 25° + 2°C and 65° + 5° relative humidity. The egg-
masses were kept separately until eggs hatched and then provided with
castor-oil leaves.

2- Insecticides used
A) Conventional insecticides:
1- Organophosphates: Chlorpyrifos (Dursban,48% EC), profenofos
(Telton72% EC)
2- Carbamates: methomyl (Lannete, 90% SP).
3-Pyrethroids: es-fenvalerate (Sumi-alpha 5% EC).
b) Insect Growth Regulators (IGRs):
I- Hexaflumuron (Consult 10% EC).
2- Flufenoxuron (Cascade 10% DC).
3- Chlorfluazuron (Tobron 5% EC).
3 - Median lethal concentrations of the tested compounds:

The toxicity lines (median lethal concentrations, LCs, values) of the
examined compounds were determined as follows: a series of several
concentrations was prepared by diluting the formulated compound with tap
water. Castor bean leaves were dipped for 10 seconds in each concentration,
then left to dry at room temperature. Treated leaves were transferred to
plastic jars covered with muslin. Ten 4" instar larvae starved (two hrs before
treatment) were placed in each plastic jar. All treatments were replicated
three times. Larvae were left to feed on the treated castor bean leaves for 24
hrs in case of conventional insecticides, and 48 hrs in case of IGRs.
Mortality percentage was recorded after 24 hrs in case of conventional
insecticides, while it was recorded after 72 hrs in case of IGRs. The average
percent mortality was corrected using Abbott's formula (Abbott, 1925) if
necessary and statistically analyzed according to (Finny, 1952). The rates of
resistance of the field strains were collected as resistance ratio (RR)
compared with the susceptible starin, Resistance Ratio (RR) = LCsxq for field
strain / LCs, for susceptible strain
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RESULTS AND DISCUSSION

The resistance spectrum towards organophosphorus, carbamate and
pyrethroid insecticides was investigated in different field strains of S. Littoralis
collected from Fayoum, Dakahlia, Menofia and Sharkia in 2012 cotton
season. The resistance ratios of the conventional insecticides tested against
field strains is presented in Table (1). The results show that almost field
strains showed high levels of resistance to the four insecticides tested in
2012. Telton (profenofos) recorded lower levels of resistance when compared
with the other compounds. The resistance ratios to Telton were 11.52, 14.70,
14.72 and 18.38-fold for Menofia, Sharkia, Dakahlia and Fayoum strains,
respectively. On the other hand, very high levels of resistance were observed
to Sumi-alpha (es-fenvalerate) where the resistance ratios were 39.91, 45.98,
54.14 and 54.79-fold for Dakahlia, Menufia, Sharkia and Fayoum strains,
respectively. Similar trend was also observed for Lannate and Dursban,
where the resistance ratios ranged between (15.52 -37.60)-fold for Lannate
(methomyl) and (16-38.29)-fold for Dursban (chlorpyrifos). From these
results, Sumi-alpha recorded very high levels of resistance followed by
Dursban then Lannate, while Telton recorded lower levels of resistance.

These results agree with those obtained by EI-Guindy et al., (2002 b)
who studied the history of resistance to pyrethroids in field strains of S.
littoralis over period of twenty years (1979-1999).They found that the
increasing rate of resistance after spraying had nearly increased every five
years to 1,2,3,4 and 6-fold for fenpropathrin, fenvalerate, es-fenvalerate and
deltamethrin, respectively. However, it is interesting to note that the net rate
of increase in resistance usually rose up sharply in one or two seasons and
was associated with decline sharply in resistance in the other seasons within
every five seasons.

Table (1): Resistance ratio of the cotton leafworm, S. littoralis collected
from four Governorates in 2012 cotton growing season to four
conventional insecticides.

Susceptible

. . Fayoum Dakahlia Menofia Sharkia

Conventional Strain

Insecticides LCso LCso RR* LCso RR* LCso RR* LCso RR*

(ppm) | (ppm) (ppm) (ppm) (ppm)

Chlorpyrifos
(Dursban 48 % EC) 7.62 291.10 |38.29 (304.12 |16.00 |245.24 |32.18 (188.22 |24.70
Profenofos
(Telton 72% EC) 36.23 666.10 [18.38 (533.47 |14.72 (417.11 |11.52 |532.71 |14.70
Methomyl
(Lannate 90% SP) 11.71 440.25 |37.60 [181.69 |15.52 [182.22 |15.56 |181.70 |15.52
Es- fenvalerate
(Sumi-alphas% EC) 5.22 286.10 [54.79 (83.55 |39.91 (240.00 |45.98 (282.57 |54.14

RR* = Resistance Ratio = LCx, for field strain / LCs, for susceptible strain

301



Abdel-Hay, N. S. et al.

These results were also compatible with those obtained by El-Dahan
et al., (1985), who indicated that the resistance of the cotton leafworm,
S.littoralis (Boisd.) to pyrethroids did not exceed 10-fold in 1980. However,
the resistance ranged between 25.5 to 66.7-fold in 1990 (El-Barmawy et al.,
1991). Rashwan et al., (1992), Ishaaya and Klein, (1990) indicated that the
fluctuation in resistance levels could be attributed to the type of insecticides
used in each locality as well as the sequence of insecticides used for control
of the cotton pest complex. On the other hand, Ghoneim, et al., (2012) found
that 4" instar larvae of field strain showed very high levels of resistance to the
pyrethroids es-fenvalerate (168.1- fold), fenpropathrin (78.1-fold) and
fenvalerate (26.7-fold) and the OP profenofos (25.8-fold), while the
carbamates thiodicarb, methomyl and the OP chlorpyrifos showed slightly
high levels of resistance (18.5, 9.6 and 14.8- fold, respectively). These results
were compatible with those obtained by Abdel-Sattar, et al., (2012) who
found that very high levels of resistance were observed to Karate
(pyrethroids) during 2006-2008, but the resistance ratios were higher in
season 2008 than that in season 2006 and 2007, where the resistance ratios
ranged between 12.9-29.3-folds, 14.0-33.0 -folds and 13.0-136.5-folds during
2006, 2007and 2008 cotton seasons, respectively.

Data in Table (2) show the resistance for IGRs in field strains of S.
littoralis collected from Fayoum, Dakahlia, Menufia and Sharkia Governorates
in 2012 cotton growing season. Results showed that high levels of resistance
were observed to Cascade in all tested field strains, where the resistance
ratios were 11.10, 16.40, 22.98 and 28.20-fold for Menufia, Sharkia, Fayoum
and Dakahlia strains, respectively, whereas Tobron recorded low levels of
resistance where resistance ratios were 2.11, 2.75, 3.95 and 6.70-fold for
Sharkia, Menufia Fayoum and Dakabhlia strains, respectively. As for Consult,
it recorded moderate levels of resistance, where the resistance ratios ranged
between 3.35 and 6-folds.Ghoneim (2002) showed that field strain of cotton
leafworm showed high susceptibility to the toxic action of Cascade and no
detectable levels of resistance to both Atabron and Consult were observed
before control season of 2000, while resistance to Atabron increased to 4.3-
fold after control season. Anwar and Abdel-Mageed (2005) showed that
resistance ratio for the 2" instar larvae of cotton leafworm S. littoralis
(Boisd.) were 162850, 17680, 2145 217.60, 20.40 and 2.81-fold to
Flufenoxuron, Lufenuron, Chlorfluazuron, Hexaflumuron, Diflubenzuron and
Tebufenozide, respectively, but for the 4™ instar larvae, resistance ratio
reached to 886371, 8198.8, 533.95,18.131,17.51 and 5.39-fold to
Flufenoxuron, Lufenuron, Chlorfluazuron, Hexaflumuron, Diflubenzuron and
Tebufenozide respectively.

High levels of resistance to pyrethroids, OPs and carbamates had
already been observed in cotton leafworm by EI-Guindy et al., 2002a and
2002b. Low resistance to IGRs in field strains of cotton leafworm was also
found by Ghoneim (2002).
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Table (2): Resistance ratio to IGRs in the cotton leafworm, S. littoralis
collected from four Governorates during 2012 cotton growing

season
Suscep_tlble Fayoum Dakahlia Menufia Sharkia
Insect growth Strain
regulators (IGRs) LCso LCso RR* LCso RR* LCso RR* LCso RR*
(ppm) | (ppm) (ppm) (ppm) (ppm)
Chlorfluazuron 2.72 8.96 | 3.95 | 15.20 | 6.70 | 5.83 | 2.75 | 7.92 | 2.11

(Tobron 5% EC)
Hexaflumuron
(Consult 10% EC)

(FC'L;L‘iggzulro‘f,ch) 250 |54.45|22.98|70.94 [28.20| 27.75 | 11.10 | 41.03 | 16.40

RR* = Resistance Ratio = LCs, for field strain / LCs for susceptible strain

2.99 13.44 | 449 | 17.95 | 6.00 | 10.03 | 3.35 | 6.30 | 3.49

The results of the present investigation clearly revealed that both the
IGRs Tobron and Consult were effective against all field strains of the cotton
leafworm. These data suggest potential use of Tobron and Consult
alternatives in the IPM programs. These data agree with Abdel-Mageed et al.,
(2005) who reported that, based on resistance ratio, the fold of resistance
varied considerably according to the chemical structure of studied
insecticides and instar of larvae. Data revealed that, small differences in the
LCso values were observed between the laboratory and field strains as
demonstrated by resistance ratio 0f 0.892, 0.939 and 1.757-fold for profenfos,
fenpropathrin and chloropyrifos, respectively, relating to 2" instar larvae.
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