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ABSTRACT

The insecticidal activity of pesticides betanging to differen* groups, fipronil,
cypermethrin, malathion, imidacloprid and azadirachtin was testea against males,
females and larvae of the Red Palm Weevil (RPW), Rhynchophorus ferrugineus
(Clivier), by both the feeding and the topical application methods. Fipronil was the
most effective one with LCso values of 0.00033, 0.000024 ard 0.002031 % against
larvae, males and females, respectively by the feeding method. Azadirachtin was the
least effective pesticide with LCso values of 1.68, > 2 and > 2 % ajainst the above
mzntioned stages , respectively. In the case of topical application toxicity, ipronil was
aiso the most effective insecticide. Generally, insects were more susceptible to the
tested insecticides through the feeding route than they were through the topical
application route.
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INTRODUCTION

The Red rPalm Weevil (KPW), Rhvnchophorus ferrugineus {Olivier)
(Coleoptera: Curculionidas), is th2 most dangerous and destruclive pest of
many palm trees in vast areas of the world {Murphy and Briscoe, 1899;
Abraham et al,1998; Cox, 1993). The insect completely destroys palm trees
within 6-8 months (Kurian and Mathen, 1971). The RPW had reached the
eastern region of the Kingdom of Saudi Arabia in 1985 and afterwards spread
to many other areas in the kingdom (Abozuhairah ef al., 1996). The insect
had rapidly spread in many mediterranean countries where it causes great
economic damages { Barranco ef al., 2000 and Kehal, 1999). Although many
insecticides were tried against RPW by the feeding method (Ajlan et af,
2000, Abraham et &f, 1998; Barranco et af., 1998; Rajan and Nair, 1997;
Ganeswara et al,, 1989 and 1980; Sathiamma ef al., 1882; Abraham et al,,
1975; Subba et af, 1973 and Mathen and Kurian, 1970}, rare studies on the
topical application toxicity of canventional pesticides are found (Al-Rajhi et al.,
2005). Topical application studies give a ratner good idea about the contact
toxicity of these compounds and enable selection of insecticides that could be
applied by spray appliction on palm trees to kilt the insect when it comes in
contact with the tree and before the insect finds out its way to invade the tree.
Therefor, we carried out this work to study the toxicity of tested insecticides
to RPW by the topical application methad compared to their toxicity by the
feeding method.

* To whom correspondence should be addressed, e-mail: hhusseln@ksu.edu.sé
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MATERIALS AND METHODS

Test insects

Insects were reared according tc Al-Rajhy et al., 2005. Larvae of 3.54 g
and adults of 1-1.2 g average weights were used in the bioassay studies
Chemicals

‘Cypermethrin 10 % EC, Confidor (35 % imidacloprid), malathion (57 %
EC), Regent (5 % fipronil) and Neemix (4.5 % azadirachtin) were used in this
study.
Bioassays
Feeding assay. Tested concentrations were prepared by serial dilution of
stock solutions of formulated insecticides with water , internodes of
sugarcane with 12 cm length were immersed in the selected concentrations
for one minute. After decantation off the pesticide solution over a wire mesh
sieve, treated sugarcane was air-dried over filter papers for one hour.
longitudinally split internodes were used in the case of adults; five pieces of
treated food were placed in a 12 x 18 x 6 cm plastic box capped with a 12
holes (5 mm diameter) cover. Five larvae or adult males or females were
placed into the box. Test concentrations were calculated on the active
ingredient bases. Treated food was replaced with fresh, untreated one every
3 days. Each treatment was replicated three tames Control food was
immersed in water and boxes were kept at 25 + 1°C and 55-75 % RH. Dead
insects were idenufied by losing any response to probing and were counted
up to 15 days posttreatment. Probit analysis of data was carried out
according to Finney, 1971.

Toplcal application treatment

Larvae and aduits were immobilized by keeping them at 4 °C for 5
minutes. All topical doses of the tested insecticides were administered with
the aid of a hand-operated microapplicator. An acetone solution of the
appropriate insectlicide preparation (5 pl per insect) was applied to the
dorsum (behind the head capsule) in case of larvae, or to the thoracic
abdomen in case of adults. Control insects were treated with acetcne only.
After the solvent evaporated, the treated insects were kept in plastic boxes (5
insects per box), with pieces of sugarcane to feed on. Three replicates of five
larvae or adults were performed for each dose. Dead insects were counted
up to 15 days, as described above.

RESULTS AND DISCUSSION

Feeding toxicity

The resuits in Table 1 indicate the great differences among the the tested
insecticides in their toxicity to the different stages of the red palm weevil. It is
obvious that fibronil was the most effective one against the three stages. lis
LCs, values against larvae, males and females were 0.00033, 0.000024 and
0.000031 %, respectively. Barranco et al. (1998) reported that mortality in
larvae fed on sugarcane with more than 0.2 ppm fibronil was 100 %. The
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lo each other. Adults were more sensitive to fibronil than the larvae were. The
slopes of the montafity curves for the three stages were high, indicating the
homogenicity of the insects in their response to this insecticide and explaining
the narrow range of concentralions required to achieve high percent mortatity
{Tablé 1). Fibronit has delayed toxicity since the toxicity symptoms ¢ ppeared
three or four days after freatment. The LTs values for larvae, males and
fernales were 9.08, 7.47 and 9.47 days, respectively.

Cypermethrin was more effective against tarvae than for adults. its LGy
values were 0.0032, 0.053 and 0.13 % for tarvae, males and females, in
sequence. Larvae were more $ensitive than males and females by 17 and 38
fold, respectively, Abo-Alsaad ef al (2001) recorded simitar results for
cypermethrin (LC«, for larvae was 0.0032 %).

All the three stages almost had gqual sensitivity to malathion, LCg values
of malathion against larvae, maies and famales were 0.016, 0.011 and 0.018
%. A previous study by Abraham et al. {1975) showed that 100 % mortality of
larvae was achieved at 1 % maiathion after seven days.

imidacioprid was as effective as malathion against larvae, with LCg
value of 0.012 %. Our data are in the same rank of that obtained by Cabello
et al{1987) obtained 100 % mornality of larvae fed on a diet containing 0.01
% imidacloprid is recorded. On the otherhand, imidacloprid was much less
toxic than malathion against adults. The LCs, values were higher than 5 %
for males and females. Larvae were more sensitive than adults by more than
400 fold, this means that imidacloprid could not be recommended to control
adulis. Azadirachtin was the least effective insecticide against larvae. It
gives LCs Of 1.68 % against farvae and more than 2 % for adult males and
females. These results agreed well with thase of Barranco et 2/.(1998). They
found that mortality of larvae fed on a diet containing 0.3 % azadirachtin was
fess than 50 %.

Topical application assay.

The resuits in Table 2 indicate that fipronil was also very active against
the three stages through the topical application route. LDy vaiues against
larvae, males and females were 1.84, 038 and 0.047 ug / insect,
respectively. Adult males and females were more susceptible to fipronil than
larvae by a2 factor of 48 and 38 fold. Adults were also more sensitive by
feeding method (Table 1). Adults did not differ greatly in their sensitivity to
cypermetnrin from larvae. LDg, values for larvae, males and females were
2.3, 1.05 and 166 pg/ insect, respectively.

Malathion was more effective against aduft males and females than it
larvae, LDs, values were 0.58, 2.2 and 117 pg / insect for the three stages,
respectively. Azadirachlin did not perform welt. It did not achieve 50 % kill up
to 200 pg / insect against the three stages. This resuit was expected since
azadirachtin is known to affect insects by feeding but not by contact.

Based on our data we can conclude that fipronil is the most promising
insecticide to control red palm weevil, it has good effect against all the three
stages of the insect at very low rates, either by feeding or the contact {topical
application) routes. Fipronil mode of action differs from the modes of action of
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