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Abstract

Two different experiments were carried out to evaluate the pesti-
cidal efficiency of some inorganic salts contained toxic moiety in its
molecules against sucking pests infesting Phaseolous vulgaris. The first
experiment was done in pots at salt concentrations 0.05, 0.2 and 0.8%,
while the second experiment was carried out in open field at 0.2% of
each salt. The tested salts were: ammonium floride, barium nitrate, sodi-
um phosphite and potassium bromate. Results obtained indicated that
concentration of 0.2% of each salt was suitable for controlling spider
mite: Tetranychus urticae, aphis: Aphis gossypii and jasside: Empoasca
lybica without any phytotoxic effect against Phaseolous vulgaris seed-
lings.

INTRODUCTION

The most common conventional insecticides are related mainly to 4 groups:
chlorinated hydrocarbon, organophosphorus, carbamates and pyrethroids. Most of
these pesticides are high in cost, importing, hazard to man and animals and become
less effective against pests as a result of building cross resistance in pests. Therefore,
efforts should be directed towards new groups of insecticides. Previous studies indicat-
ed that inorganic salts proved their efficiency in controlling some key pests, i.e. snails
(Nakhla and EI-Sisi, 1995), cotton leafworm larvae (EI-Sisi and Farrag, 1989), cotton
leafworm pupae (Sharaboy, 1987), and cutworm (Badr et al., 1996).

The present investigation aimed to evaluate the pesticidal efficiency of some inor-
ganic salts. They are characterized by cheep in cost ad easily in preparation from their
primary parent materials. Also, each salt molecule contained two different moiety, one is
poisoning against survive creature moiety such as: floride, bromate, barium and phos-
phite (Spencier, 1968; Gleason et al., 1969; Tomlin, 1994), while the other is fertilizing
element such as nitrogen (ammonium and nitrate), phosphour (phosphite) and potas-
sium. Such structure may achieve pesticidal activity against sucking pests infesting Pha-
seolous vulgaris and fertilization.
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MATERIALS AND METHODS

The following inorganic salts were tested

1. Ammonium floride (NH4F): poisoning group is floride.

2. Barium nitrated Ba(NOgz)»: poisoning group is barium.

3. Sodium phosphite NaH,PO3: peisoning group is inorganic phosphourus.
4. Potassium bromate KBrQOg: poisoning group is bromine.

Two different experiments were conducted to evaluate the pesticidal efficiency
and phytotoxic effect of the tested inorganic salt: first in pots planted with seedlings
of P.vulgaris June 1, 1999. Each salt was tested at three concentrations 0.05, 0.2 and
0.8% (wt/v.) into 3 replicates for each. The second experiment was conducted in the
open field according to the Ministry of Agriculture protocol (19), at July 4, 1999 by us-
ing one rate only (0.2%) in 1/100 feddan with all tested inorganic salts. Spraying was
done by using hand plastic sprayer 2 litres capacity, infestation was assessed before
spraying and then after 2, 5, 8, | | and 14 days from spraying by collecting 10 leaves
from each treatment and untreated pots. Inspection was done under binocular in labor-
atory to determine the number of each of the considered sucking pests per leaf. The
pesticidal efficiency was calculated as a reduction percentage occurred in the popula-
tion of each pest as a result of treatment according to the equation adopted by Hen-
dersson and Tilton (1955).

G  Ta
%R =(1-— X—) 100
C. T
where C,= mean alive number of pest/ leaf in untreated pot before spraying.
C,= mean alive number of pest/ leaf in untreated pot after spraying.
Tp= mean alive number of pest/ leaf in treatment before spraying.
Ta= mean alive number of pest/ leaf in treatment after spraying.

On the other hand, phytotoxic effect was determined by recording any flamming,
curl and colour changes occurred in leaf of P. vulgaris seedlings.

RESULTS AND DISCUSSION

Results of pots experiments are shown in tables 1 and 2 which indicated that the
tested salts proved high insecticidal efficiency against spider mite: T.urticae and. aphid:
A.gossypii when used at 0.2% and 0.8% as they achieved high initial effect 70% and
residual effect 20 % reduction population after two weeks . Phytotoxic studies showed
that the tested salts caused slight phytotoxic effect when they sprayed at 0.8% as
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they slowing flamming and colour change in leaf at this concentration. This phytotoxic
effect may be due to osmotic force that cause plasmolysis to plant cell by losing a part
of its water content (Steward,1958).0n the other hand, no any phytotoxic effect was
observed at 0.05% and 0.2%, therefore concentration of 0.2% is suitable for control-
ling sucking pests without phytotoxic effect.

Results of the second experiment at 0.2% in open field against the existed
pests: spider mite : T.urticae, white fly: Bemisia tabaci and jasside: E. lybica are shown
in tables 3-8. According to Ministry of Agriculture recommendation, succeeded pesti-
cides against vegetable pests should achieve initial effect 70% and residual effect 40%
after one week or 20% after two weeks . Depending on this limitation, the obtained re-
sults could be discussed as the following.

Resuits in table 3 indicated that the tested salts had moderately initial effect
against egg of T.urticae less than recommendation, sodium phosphite showed the high-
est effect followed by barium nitrate, potassium bromate and ammonium floride . On
the other hand, barium nitrate and potassium bromate showed suitable residual effect
while sodium phosphite, ammonium florid showed low residual effect less than recom-
mendation .

Data in table 4 indicated that all tested salts showed succeeded initial and resid-
ual effect against adults of T.urticae comply with the Ministry of Agriculture recommen-
dation (1993). Potassium bromate showed the highest initial effect and ammonium flo-
ride showed the lowest initial effect, but in the case of residual effect ammonium
floride showed the highest residual effect and potassium bromate showed the lowest
residual effect .

The effect of the tested materials against eggs and larvae of B.tabaciis shown in
tables 5 and 6 which clearly shown that all tested salts showed moderately initial and
residual effect less than recommendation, while they showed good initial effect against
pupae of this pest, table 7 comply with recommendation. Barium bromate showed the
highest effect followed by ammonium floride, sodium phosphite and potassium bro-
mate, while all tested salts did not show any residual effect against pupae of B. tabaci .
According’to the obtained results it could be said that the tested salts succeeded in
controlling pupal stage of B. tabaci as they have moderately controlling effect against
both egg and larval stages and they did not have suitable residual effect as protectants
against egg, larval and pupal stages of this pest .

Table 8 showed the effect of the tested materials against E. lybica, the obtained
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results indicated that all tested salts gave high initial and residual effect agreed with
the Ministry of Agriculture recommendation, sodium phophite showed the highest initial
effect followed by potassium bromate, ammonium floride and barium nitrate.

The toxic effect of the inorganic salts is due to their effect as stomach poison as
retaining of midgut epithelium protoplasm (Spencer, 1968; Gleason et al., 1969; Tom-
lin, 1994). Therefore, their effect against feeding stages is higher than nonfeeding
stages (eggs), also, the toxic effect may be due to losing a part of insect water con-
tent as a result of osmotic force (Steward, 1958).

As conclusion, the results of the two experiments proved that concentration of
0.2 % of all tested salts was effective for controlling aphid, spider mite and jasside that
infested P. vulgaris seedling crop without showing any phytotoxic effect.
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