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Abstract

The general selective toxicity ratio of twelve acaricides to avoid
the confusion result from the use of two selective ratios, at LCg and
LCqq levels, was determined. The relative toxicity of the tested com-
pounds against S.gilvifrons and its prey T.urticae, revealed that dicofol
was the most effective compound, whereas fenpyroximate was the least
effective against the mite at each of LC5 and LCq ) leels. Results also
showed that fenpropathrin had the highest toxicity, at the same former
levels, while propargite (Comite) had the lowest toxicity at LCg level
and propargite (Acargite) at LCgq  level against S.gilvifrons. The value of
the general selective toxicity ratio recommended fenazaquin, propargite
(Acargite), azocyclotion, dicofol, ethion, propargite (Comite), bromo-
propylate, hexythiazox, profenofos and fenpyroximate as the safest
acaricides for S.gilvifrons as compared to its prey T.urticae.

Key words: selective, acaricides, Stethorus gilvifrons, Tetrany-
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INTRODUCTION

The two spotted spider mite is a common herbivores on numerous crops and has

the potential to cause serious damage. Biological control is believed to be able to sup-
press mite population and delay the population growth. Stethorus gilvifrons is a preda-
cious coccinellid especially effective against tetranychid mites (Paviouva 1975). The
two spotted spider mite is the most abundant prey species available to this predator in
Ismailia governorate (Ahmed 1988). Although the use of biological control has largely
eliminated the need for chemical control of the two spotted spider mite, pesticides
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were occasionally needed to prevent spider mite from causing economic injury when
predators alone were not sufficiently effective. The selective chemicals are not availa-
ble and outbreaks of mites are caused by reduction in their natural enemies when pes-
ticides are used to control pests. Under integrated pest management program high
population of pest not adequately suppressed by their natural enemies (Prokopy et al.
1990). Our main goal is to estimate the quantitative acute toxicity for certain acari-
cides against the predator S.gilvifrons and its prey T.urticae and to recommend the
least toxic acaricides against the predator as a general selective toxicity ratio to con-

trol the mite through 1.P.M program.

MATERIALS AND METHODS

The strain of the two spotted spider mite T.urticae was reared at Ismailia Agri-
culture Research Station on sweet potato leaves according to the method of Nassar
(1974). The strain was kept in cheese cloth cage 60 x 60 x 60 cm. away from pesti-
cides contamination under laboratory condition (25 + 2°c temperature, 65 + 5% rela-
tive humidity and 12 hrs daily illumination by using fluorescent tubes of 40 watt) for 9
months. The strain of the predator, Stethorus gilvifrons, was reared at Ismailia Agricui-
tural Research Station on sweet potato leaves heavily infested with the mite T.urticae
as a sufficient food supply in glass tube (5 cm) covered with muslin following the
methods of Sarhan ef al. (1989).

Acaricides : The tested acaricides were selected to include the main chemical
groups of pesticides, as follows:

- Acargite 57 EC (propargite) 2-(4-tert-butylphenoxy) cyclohexylprop-2-yny! sulfite.

- Ac, 303,603 36 Sc (pirate) 4-bromo-2-(4-chiorophenyl)-1-{ethoxymethyl)-5-(trifiu-
oromethymal) pyrrole-3-carbonitrile.

- Comite 73 EC (propargite) 2-(4-tertbutyiphenoxy) cyclohexylprop-2-ynyl sulfite.
- Kelthane 18.5 EC (dicofol)1,1-bis (4-chlorophenyl -2-2-2 trichlorothanol.
- Ethitox 50 EC (ethion) (0,0,0,0-tetraethyl s,s methylene-bis-phosphorodithioate.

- Meothrin 20 EC (fenpropathrin) (a-cyano-3-phenoxybenzyl-2,2,3,3-tetramethyl cy-
clopropane-1-carboxlate.

- Neoron 50 EC (bromopropylate) isopropyl 4, 4-dibromobenzilate.
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- NNi-850 5SC (fenpyroximate) tert-butyl (E) -4- (1,3-dimethyl-5-phenoxypyrazol-
4yl) methyleneamino oxy p-toluate. ’

- Nonmite 10 WP (hexythiazox) trans-5-(4-chiorophenyl)-N-cyclohexyl-4-methyl-2-

oxothiazolidine-3-carboxamide.
- Peropal 25 WP (azocyclotin) 1-(tricyclohexyl stannyl)-1-H-1,2,4-triazole (C.A.).
- Pride 20 EC (fenazaquin) 4-tert-butylphenethyl quinazolin-4-yl ether.

- Selecron 72 EC (profenofos) o-(2-chloro-4-bromo-phenyl)-o-ethyl-s-n-
propylphosphorothioate.

Leaf disk method was used to test compounds against the adult females mite.
Sweet potato leaf discs (1 inch in diameter) dipped in the toxicat solution for five sec-
onds, then left to dry. Twenty adult females were transferred to each disc by the aid
of fine brush. The discs were placed in petri-dishes lined with water-saturated cotton
wool. Each petri-dish contained 4 discs and each disk represented a replicate. The
same method was to test the acaricides against the adult stage of the predator. Sweet
potato leaves were dipped in toxicant solution for five seconds and were left to dry.
Fifty moving instars of the mite and twenty adult predators were transferred on each
treated leaf, placed in glass tubes (5 cm) covered with muslin. Five concentrations of
each acaricide were used to establish the toxicity line. The treatment were kept under
constant conditions of 25°C + 2, 65 + 5% relative humidity. The mortality counts
were estimated after 24 hours of treatments. The criterion for mortality was the fail-
ure of prey or predator adult to respond positively by leg movement following ligh, or
prodding with a fine disc.

Abbot's formula (1925) was used to get corrections for natural mortality and
the toxicity lines were statistically analyzed according to the method described by Fin-
ney (1952). To calculate general selective toxicity ratio, steps suggested by Abd Ei-
Aal et al. (1979) were used with a slight modification as follows:

The linear equation of Finney is
Y =a+blogx (1)
where Y = probit mortality and x = concentration.

From the above equation, LC90 and LC50 can be related:
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6.28 = a+b log LCgg (2)
5.00 = a+b log LCg (3)

where 6.28 and 5.00 are the probit mortality of 90 and 50%, respectively. By
subtracting equation (3) from equation (2) and taking the antilogarithm, equation (4)
is obtained:

1.28/b
LC90 = L050 x 10
Assuming that two species, T.urticae (T) and S.gilvifrons (S) are to be compared

at the LC,, ,, the following equation results:

90’
1.28/b(T)

or LCq ¢ (TYLCq (8) = LC; o (/LG o(S) 10-28/0(T)-1.28/0(S) (6)

1.28/b(S)

LCqy (TVLCyy (8) = LCq o (T)*10 ILCg o(S)* 10 (5)

The selectivity ratio (s.r) at the LCg( level can then be related to that of the
LC50 level as follows:

o 1:28[b(S)-b(T)b(S)

Calculated s.r. LCQO = (experimental s.r. LC5 0)*1 (7)

RESULTS

The efficiency of the tested compounds was evaluated against the adult stage
of the two spotted spider mite. Results in table 1 show that dicofol was the most po-
tent compound at each of L050 and LCQO levels. At LC50 level, dicofol was followed
descendingly by bromopropylate, propargite (Comite), propargite (Acargite}. profeno-
fos, azocyclotin, ethion, fenpropathrin, pirate, fenazaquin. hexythiazox and fenpyroxi-
mate. The lowest value of LC50 was for dicofol (2.45 ppm} and the highesi value was
for fenpyroximate (40 ppm). At LC90 level, dicofol followed descendingly by profeno-
fos, azocyclotin, propargite (Acargite), ethion, bromopropylate. propargite (Comite),
fenpropathrin, fenazaquin, pirate, hexythiazox and Fenpyroximate. The lowest vaiue of
LC90 was for dicofol (13.68 ppm) and the highest value was for fenpyroximate
(203.89). The variation in the order of the tested compounds between LC90 level due
to the variation in the slope values. The results in table 1 showed that ethion had the
steepest toxicity line (3.1), whereas propargite (Comite) had the flattest one (1.22).
Concerning the efficiency of the tested compounds on the adult stage of the predator
S.gilvifrons, the results in table 1 show that the most effective compound at LCSO lev-
el was fenpropathrin (11.02 ppm), whereas the least effective one was propargite (Co-
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mite) (217.25 ppm). The LCg level of the other compounds came in between. The
descending order was ethion (13.69), profenofos, (16.46), pirate (18.17), azoci/clotin
(25.08), fenazaquin (114.95), and propargite (Acargite) (149.6) ppm. It is clear that
at the LCq level, fenpropathrin was also the most potent acaricide (52.43ppm) and
the least toxic acaricide was fenazaquin (8376.78 ppm). The rest of toxicants lie be-
tween the values of the aforementioned two compounds,-in the following descending
order of toxicity; pirate (61.1), profenofos (92.24), azocyclotin (142.89), fenpyroxi-
mate (378.77), bromopropylate (571.16), dicofol (623.00), ethion (936.33), propar-
gite (Comite) (1372.46), hexythiazox (1634.56), and propargite (Acargite)
(1778.28)ppm. As regards the slope values, results in table 1 show that pirate had the
steepest toxicity line (2.43), whereas fenazaquin that the flattest one (0.52). The
selective toxicity ratio is also listed in table 1. The least toxic ratio was found for dico-
fol (0.02) and highest ratio showed by fenpropathrin (1.68). The descending order of
the ratios pirate (1.02), ethion (0.92), fenazaquin (0.79), profenofos (0.85), fenpy-
roximate (0.52) azocyclotin (0.45), hexythiazox (0.26), bromopropylate (0.08), prop-
argite-Acargite-(0.06) and propargite-Comite-(0.03).

Concerning the selective ratio at LC90 level, pirate had the highest ratio (1.84),
whereas fenazaquin had the lowest one (0.01). The descending order of the remaining
ratios was fenpropathrin (1.64), fenpyroximate (0.54), profenofos (0.30), azocyclotin
(0.22), haxythiazox (0.08), bromoprgpylate (0.07), propargite (Comite) (0.08), ethion
(0.04), and dicofol & propargite (Acargite) (0.02). Based on the mentioned results in
table 1, compounds could be categorized against the adult females of mite, to highly
toxic acaricides (dicofol, bromopropylate, propargite-Comite and propargite-Acargite),
toxic acaricides include profenofos, azocyclotin, ethion, pirate and fenpropathrin and
low toxic compounds that include the tested compounds.

Concerning the toxicity of the tested compounds against the predator S. gilvi-
frons (coccinelidae), it is clear from table 1 that fenpropathrin, ethion, profenofos and
fenazaquin had moderate toxicity. Fenpyroximate and brompylate showed low toxic ac-
tivity, whereas dicofol, hexythiazox and propargite-(Acargite & Comite) revealed a
weak toxicity against the predator.

As regards the selectivity ratio, table 1 show that dicofol had the lowest selec-
tive toxicity ratio, whereas fenpropathrin had the highest one at LCgq level and the
rest of the tested compounds lie between the two extremes. However, at LCq level
fenazaquin had the lowest ratio, while pirate had the highest one. Owing to the non-
consistency in the order of the tested compounds based on the selectivity ratio at the
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two level LCgq and LCg two selectivity rafios are not aduate to decide which com-
pound is considered safe for natural enemies under application.

DISCUSSION

The general selective ratio resulting from combining the two levels LC 5q and
LC g is probably more proper. Data presented in table 1 show that fenazaquin had
the lowest general selectivity ratio (0.01) and fenpropathrin had the highest (3.13).
Based on the general selectivity ratio, it is obvious that fenazaquin, propargite (Acar-
gite), azocyclotin, dicofol, ethion, propargite (Comite), bromopropylate, hexythiazox,
profenofos and fenpyroximate can be considered as the safest on the predator
S.gilvifrons and simultaneously effective against its prey T.urticae. Other acaricides
cause more damage to the predator. This result device us to use the safer group of
acaricide to S.gilvifrons as a biocontrol agent.

Results are in agreement with those obtained by Shoukry et al. (1989) who
found that dicofol had high effect against the adult stage followed by profenofos,
whereas the synthetic pyrethriodes were moderate in their toxicity.

Broadley (1983),who mentioned that the pyrethroid compounds, cypermethrin
and deltamethrin have high toxic activity against Coccinella repanda (Coccinilledae).
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