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ABSTRACT

Laboratory tests were conducted to assess the insecticidal activity of Alum salt
and its formulation, A; (Alum+ Tween) and A; (Alum +sodium dodecyl sulphate
{SDS}) against Aphis craccivora stages under laboratory condition. The insecticidal
effect of Alum was noticed as slight affect at 2, 4, and 6 hours of treatments in case of
nymphs, adults and winged stage respectively where as it increased gradually to
record the highest activity after 12 hours. Soluble powder formulations of Alum were
more effective than Alum alone. This indication was noticed as increasing in
effectiveness without any changes in behavior of activity. The effectiveness of
formulated Alum soluble powder was affected by the type of wetting agent that used
in formulated preparations. A, formulation (Alum +SDS) was more effective than A,
formulation (Alum +Tween) against all stages at all exposure periods.

INTRODUCTION

Sucking insects like aphids can affect plant growth production by different
ways (Schepers, 1988). The cowpea aphid, Aphis craccivora (Koch) has become a
serious pest of crops through the world. This insect infested a wide range of plants
specially faba bean, cowpea and pea in Egypt.

Also, the extensive use of insecticides has led to widespread development of
resistance in many insect species (Wordlow et al., 1976; Devonshire, 1989 and
Weichel, et al. 2003). In the past 50 years more than 500 arthropods species has
become resistant to the toxicological action of insecticides and this include more than
20 resistant aphid species (Georghiou,1990).So, in this work, the purpose was
studying the efficiency of Alum and its formulations as a possible sources of
alternative insecticides to determine its efficacy to control the insect.

MATERIALS AND METHODS

A) Tested chemical:

Alum as a formulated soluble powder, (SP 90 %) was prepared according to
method described with El- kady (2008).

B) Bioassay:

The slide- dip technique assay as described by Harlow and Lampert (1990)
was used to evaluate the insecticidal activity of active ingredient (citric acid) and their
formulations against bean aphid stages.

All stages were transferred by a fine paint brush. Insects were first gently
touched with the brush to withdraw their proboscis from leaves, than were transferred
and affixed to double faced scotch tape tuck tightly to slide on their dorsal part of the
body. The slides were then dipped into active ingredient solution and their
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formulation for 10 seconds and excess solution of alternative or their formulations
were taken off with filter paper. Three slides (30 aphids) were used for each
concentrations.

Percentage mortality was recorded 2, 4, 6 and 12 hours after treatment based
on the lack of antennae and leg movement upon probing with a fine artist's paint
brush.

F) Statistical analysis:

Correction of mortality, LCsy, confidence intervals, and slops were determined
using software package "LD-P line", copyright of Dr. Ihab. M. Baker, Plant Protection
Research Institute, Egypt. Increasing in effectiveness of active ingredient as resulting
to formulation was determined using El-kady formula (2008):

ECsg of active ingredient — ECs of formulation / ECsg of active ingredient.

RESULTS

Insecticidal activity of Alum against different stages of Aphis craccivora was
studied under laboratory conditions. Table (1) indicated that nymphs were the most
sensitive stages to Alum followed by adults and winged. The percentage mortality of
nymphs was recorded after two hours from treatment where as it detected after four
and six hours in case of adult and winged respectively. Generally the effectiveness of
Alum against all tested stages increased by increasing the exposure periods. The LCs
values were 3.50, 2.50 mg/ml and complete mortality at 2, 4, 6 hours in case of
nymphs while they were 1.20, 0.28 and 0.008 mg/ml at 4, 6 and 12 hours in case of
winged. On the other hand, no changes were found in calculated slope values at all
exposure periods in case of nymphs and winged while it changed from 0.6 + 0.5 at
four hours to 2.15 at 6 hours and return to become 0.65 + 0.5 in case of adult. From
obtained results, it could be concluded that Alum possessed insecticidal activity
against A. craccivora. The effectiveness of Alum increased by increasing the exposure
periods in all tested stages.

Table (1) Insecticidal effect of Alum as active ingredient against different stages of Aphis craccivora
under laboratory conditions.

Exposure periods
Stages 2 hrs 4 hrs 6 hrs 12 hrs
LCs slope LCsg slope LCs slope LCs, slope
mg/ml mg/m meg/m mg/m
Nymph 3.5 0.85+0.31 2.5 0.85+0.42 CM - CM -
Adult N.E - 1.2 0.66+0.50 0.28 2.15+0.50 0.008 0.65+0.50
Winged N.E - N.E - 15.80 0.98+0.94 14.60 0.98+0.44
CM: complete mortality. NE: not effected. - : not calculated.

The effectiveness of Alum formulations A; (Alum + Tween) and A, (Alum +
SDS) was evaluated on different stages of Aphis craccivora under laboratory
conditions table (2). Generally there are arrogation relationship were found between
concentrations of tested formulations and their effectiveness against nymphs, adult
and winged insects. On the other hand the both formulations showed a slight activity
at two hours from treatment this activity increased gradually to record the highest
effectiveness after 12 hours. According to LCsy values, the descending order of
insecticidal activity of both formulations on tested stages was nymphs, adult and
winged. With another point of view type of wetting agent that used in preparation of
Alum as Sp formulation play an important role in their effectiveness at all exposure
periods as found in case of nymphs that was more sensitive to A; formulations than
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A,. The LC50 values of A were 1.99, 0.46 and 0.009 mg/ml and completely mortality
at 2, 4, 6 and 12 hours where as they were 6.10, 0.10, 0.034 and complete mortality at
the same exposure periods in case of A, formulation. On contrast formulation A, was
more effective against adult than A;, the LCsy values were 13.90, 0.99, 0.084 and
0.003 at 2, 4, 6 and 12 hours in case of A, while they were 13.90, 3.44, 0.97 and 0.004
at 2,4, 6 and 12 hours in case of A;.

Table (2) Evaluation of Alum as SP formulations against different stages of Aphis craccivora under lab

conditions.
Exposure periods
Formulation 2 hrs 4 hrs 6 hrs 12 hrs
Stages code LCs slope LCs slope LCs slope LCs slope
mg/ml mg/ml mg/ml mg/ml
Nymphs A 1.99 0.99+0.35 0.46 0.68+0.30 0.009 0.59+0.53 CM -
A, 6.10 0.43+0.43 0.11 0.53+0.42 0.034 0.93+0.52 CM -
Adult A, 13.90 0.64+1.03 3.44 1.11£0.52 0.97 0.62+0.30 0.004 1.38+0.32
A, 13.90 0.64+1.03 0.99 0.67+0.30 0.084 1.02+0.33 0.003 0.70+0.63
Winged A NE - NE - 13.2 0.98+0.94 1.20 0.68+0.31
A, NE - 5.20 1.35+0.93 1.10 1.45+0.47 0.209 0.64+0.30
CM: complete mortality. NE: not effected. -: not calculated.
(Alum+Tween). A= (Alum + SDS). A=

Data in table (3) showed comparison between effectiveness of alum as active
ingredient and their SP formulations against different stages of A. craccivora under
laboratory conditions. The increase in effectiveness as resulting to formulation was
calculated at 12 hrs from treatment. No changes were found between active ingredient
(Alum) and both formulations A1, A2 against nymphs. On contrast both formulations
increased effectiveness of Alum against adult winged while A2 formulation caused
increasing in Alum effectiveness against adult and winged more than Al. The
percentages increase in effectiveness was 50 and 62.5% in case of Al and A2
formulations against adult stage, respectively while it was 91.80 and 98.60% against
winged.

Table (3) Increase in effectiveness of formulated Alum after 12 hours from treatment.

Stages Formulation code % Increasing

Nymph Ay CM - no change
A, CM - no change

Adult A 50
A, 62.5

Winged Ay 91.8
A, 98.6

Al: (Alum+ Tween 20) A2: (Alum+SDS)
DISSCUSION

The in vitro experiments clearly show that Alum possessed insecticidal
activity against all stages of Aphis craccivora (nymph, adult and winged). The
insecticidal effect of Alum as active ingredient was noticed as slight effect at 2, 4 and
6 hours in case of nymphs, adult and winged respectively. This effect was increased
gradually to record the highest activity at 12 hours from treatment. The above
indication may be due to: a).The mode of action.
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b) The sensitivity of tested stages as follow:
1- Mode of action of Alum: -

Depending on our observation, Alum acts on tested insects through
dehydration of insect water content. On the other hand tested population consisted of
individuals varied in their tolerance to this action. So the sensitive individuals will be
died directly while the individuals that were more tolerance will need more exposure
time to die, the increase of Alum activity with increasing of exposure periods against
tested pest was recorded by El-kady, 2008, Mohamed et al. 2009 and El-kady,
AM.A. etal., 2010.

2- Sensitivity of tested stages:

As a base, morphological and physiological characteristic differ from stage to
another stage. These characteristics may be play an important role in tolerance degree
of each stage against Alum. So, nymph was more sensitive to Alum action than adult
and winged. Soluble powder formulations of Alum was more effective than Alum
alone this indication was noticed as increasing in effectiveness without any changes in
behavior of activity that started slightly and increased gradually to record the highest
activity after 12 hours from treatment. On the other hand, there were changes founded
in the time of effectiveness detection. The effectiveness of Alum alone was recorded
at 4 hours against adult while it changed to 2 hours in case of Al (Alum+ Tween)
and A2 (Alum + SDS) formulations. Also the same indication was noticed with A2
formulation which showed effectiveness against winged at 4 hours while the effect of
Alum alone was recorded at six hours. These indications may be due to the role of
wetting agents that used in preparation of Alum as SP formulation. Wetting agents
reduced surface tension of spray droplet that spread on the body surface of A.
craccivora stages providing more coverage for toxicant by decreasing contact angle of
spray drops on body surface. With other view wetting agent may be facilitate the
penetration of active ingredient to reach its target and achieve its action.

The effectiveness of Alum soluble powder formulation was affected by
the type wetting agent (noionic or aionic). A, formulation (Alum+SDS) was more
effective than Al formulation (Alum+Tween) against all stages at all exposure
periods except their effect against nymphs at 2 and 6 hours. Surfactants are made up
of surface-active molecules, with a hydrophilic and hydrophobic portion. The ability
of surface tension depends on the hydrophilic-hydrophobic relationships and the
propensity of molecules to arrange them selves at the interfaces of different phases
(i.e. between the droplets and the air and or between the droplets and the plant
surface) Van Valkenburg, 1982 and Mukerjee and Mysels, 1971.
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