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ABSTRACT

Nine acaricides were tested to estimale their efficiency against the two-
spotted spider mite and their toxicity on the predator Orius aibidipennis (Reuter)
before using these acaricides side by side the predator in controlling the mite through
integrated pest management programs. The preferability among the tested acaricides
based on the general selective toxicity ratio. The obtained resuits revealed that
hexythiazox was the most effective acaricide at LCso level and at profenofos LCgo leved
whereas; fenbutatin was the ieast effective at LCs and bifenazate at LCen level on the
mite. Results also show that diafenthiuron had the highest toxicity effect while
fenbutatin had the lowest on the predator O. albidipennis, at the same former levels.

The value of the general selective toxicily ratio recommended hexythiazox
and bifenazate as the safest acaricides to the predatoer.

INTRODUCTION

Integrated pest management (I[PM) programs had already carried out
for management of key arthropod pests. The two-spotted spider mite is one
of them (Cooley ef al 1996). (PM programs remain firmly based on
pesticides. The first step in" IPM program is to move from preventive,
calendar-based pesticide applications to pesticide applications made only
when there is potential for significant crop damage (Gadoury 1993, Phipps
1993 and Stevenson 1993). A wide range of pesticide is available in the
market. Selecting pesticides that are less harmful to predators and parasites
may encourage the development the natural biologicat control. The increased
use of natural enemies for the control of pests such as spider mites, aphids
and whitefly (Gillespie 1989), make pesticides appilication critical decision.
When pesticides_are-applied, care should be taken to ensure that the most
important beneficial predators are not adversely affected (Tabashnik and
Croft 1985, Waaga 1986). Using polyphagous anthrocorids of genus orius
(Hemiptera: Anthocoridae) has proved promising. Orius species can feed on
a wide rang of small arthropods (Salas and Ehler 1977 and Isenhour and
Yeargan 1881). : :

The two-spotted spider mite has been reviewed as the most
numerous and serious species. The two-spotted spider mites are prayed by
different Orius species (Heitrnan et af. 1986).

The following study aims to transpire only one selective vaiue of
some acaricides by combination between LCs; and LCqq vaiues.
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MATERIALS AND METHODS

I. Maintenance of the colonies:

A, The two-spotted spider mite Tetranychus urticae:

Green beans Phaseolus vulgaris L. were used as host plants. Twenty
pots were filled to three quarter sizes with a mixture of sand beet muse and
vermiculite. Pots were planted with bean seeds of (5 seed/pot). The pots
were kept in cages (10 pot/cage) surrounded with fine mesh screening in
green house. The primary Ieaves were ready to use within couple of weeks
following seeding, whereas the 1* trifoliate leaves took about three weeks. A
two-spotted spider mite population was established by combing several
strains from different districts in Ismailia govermnorate to ensure genotypic
variation. The bean plants were infested with the admixed mite strain. The
strain was reared for 4 generation before testing.

B. The predator Orius albidipennis:

The blossom of Berseem (Egyptian clover) were picked up in paper
bag and transported to the Plant Protection Laberatory in Ismailia Agriculturai
Research Station. Each package was provided with a piece of cotton
saturated with ether as anesthetic. Samples were checked well on a white
plastic sheet. All the fallen predator Orius atbidipennis were carefully sucked.
The method of Isenhour and Yeargan (1981) was followed in rearing the
predator. A pod of green bean as an ovipostional substrate was placed in
glass tube (6 cm in diameters) covered with fastened muslin and provided
with egg of Anagosta kuehniella (Zeller) as food supply. Twenty aduit
females of O. albidipennis were transferred individually to the glass tubes for
three hours before being removed. The newly hatched nymphs were
transferred to glass (20 nymph for each tube), containing a green bean pod
and eggs of A. kuehniella. One hundred glass tubes were used to be
incubated at 25°C. The pods that harbored egg were taken daily.

Il. Toxicity testes: _
A. Chemicals:
1. Bay-Bay (amitraz EC 20% )
- {N-2, 4 dimethylphenyi}-N-[[{2, 4- dlmethytphenyl) amino) methyi] - N-
methyimethanimidamide
2. Acramite (bifenazate SC 48%)
1-methylethyl 2.(4-methoxy[1,1-biphenyl]-3-yl)hydrozine carboxylate
3. Pegasos {diafenthuron SC 25%)
1-tert-butyl-3-(2, 6-di-isopropyi-4-phenoxyphenyl) thiourea
4. Acarelte (dinocbuton EC 40%)
1 - Methylethyi 2 - (1- methylpropyl) - 4,6 - dmnrophenyi carbonate
5. Fenoxide (fenbutatin — oxide SC 55%)
di (tri - (2, 2- dimethyl-2- phenyiethyt} tin} oxade
6. Nussorun (hexythiazox EC 5%)
trans-5-(4-chlorophenyt}-N-cyclohexyl-4-methyl-2-oxothiazolidinone-3-
~ carboxamide
7. Selecron (profenofos EC 75%)
O+(2-chioro-4-bromo-phenyi}- O- ethyl- S- N- propyl phosphorothioate
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8. Pyromite (pyridaban WP 75%) .

2- tert-butyi-5-(4-tert-butylbenzylthio}-4-chloropyridazin-3 (2H) - one
9. Cheron {spiromesifen SC 45%)

3-mesityl-2-0xo0-1-oxaspiro [4-4] non-3-en-4-y! 3, 3-dimethylbutyrate

8. Laboratory tests:

Direct spraying technique was employed to estimate the toxicity of
the former mentioned acaricides against each of the predator O. albidipennis
and its prey the two-spotted spider mite Tefranychus urticae. In this respect,
twenty five females of mite were transferred by a fine brush to the lower
surface of small circular leaf disc {1 inch in diameters} punched from sweet
potato leaves. Petri-dishes were lined with water saturated cotton wool. Each
Petri-dish contained 4 discs. The discs were surrounded by alight repellent
tangle foot. Four Petri-dishes represented replicates. Each dish was sprayed
with a constant amount of the toxicant sclution as an agueocus dilution
determined by spraying pressure for 5 seconds by means of a glass manual
atomizer, Five concentration of each tested acaricides were used to draw the
toxicity line. All |eaf treated discs likewise untreated control were maintained
in the |aboratory at 252 °C and 65£5% relative humidity. Mortalities were
recorded after 24 hours of treatment. The criterion of mortality was the failure
of mite to respond positively by leg movement following light prodding with a
fine brush. The same former methed was used to test the toxicity of the
tested compounds against the nymphs of the predators, Each disc was
provided with enough numbers of mites as food supply far the predator,

Abbot's formula (1925) was -used to get correction for natural
mortality. The toxicity lines were statistically analyzed accordmg lo the
‘method described by Finney (1952).

The equation of Abd-El-Aal et al. (1979) and Ei-adawy et al. (2000)
was applied to calculate the general selectwe toxicity ratios of the tested
acaricides as follow:

bp - bm
G. S. T. R. = Experimental s. 1. at LCg x 10 2 bp x b '
Where:
G. 8. T. R. = Generai Selective Toxicity-Ratio. -
s. . = selective ratio.
bp = slop of the toxicity line on the predator,
bm = slop of the toxicity line on the mite.

RESULTS AND DISCUSSION

Of the nine tested acaricides, hexythiazox had the most significant
effect; whereas fenbutatin had the lowest effect at LCs, level on the moving
stages of the two-spotted spider mite. The values were 20.7 and 126.2 ppm
‘for the aforementioned acaricides, respectively. The other values of the
tested acaricides came between the two former acaricides.
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Table (1): Toxicity of certain acaricides to the two-spotted spider mite,
T. urticae and the predator, O. albidipennis.

T. urticae 0. aibidipannis Self;ﬂ:ity General

Compound Slope Slope selectivity
LCso r LCs b (m) LCs LGy b (m LCss | LCso ratio
mitraz 658 3088 19 62.3 359.2 1.7 11 | 0.9 2.5
ifenazate 399 6612/ 11 78.9 822.3 1.3 0.5 0.8 0.3
iafenthiuron 23.8 120.8 1.8 222 [ 1112 1.8 1.1 1.1 2.0°
dincbuton 35.8 1466 [ 2.1 87.8 372.0 1.7 0.5 0.4 11"
fenbutatin 126.2 | 3805 ; 26 298.8 | 1060.2 | 2.3 0.4 0.4 1.2*
hexythiazox 207 1672 14 116.8 555.8 1.9 0.2 0.3 0.2
rofenofos 229 (1117 19 223 120.0 1.8 1.0 0.9 3.2"
Pyridaben 351 1318 22 | 299 | 1319 | 20 | 12 | 10 31
spiromesifen | 575 [4558 | 1.4 5398 [ 3139 | 16 1.1 1.5 2.4

* Values greater than 1 indicate unsafe to the predator.

The ascending order of the toxicity values at LCs, level were 229,
23.8, 35.1, 35.8, 39.9, 57.5 and 65.8 ppm for profencofos, diafenthiuron,
pyridaben, dingbuton, bifenazate, spiromesifen and amitraz; respectively
{table 1 and fig.1). As regards the slope values, results show that fenbutatin
had the steepest toxicity line (2.6); whereas bifenazate had the flattest line
{(1.1). The other toxicity lines values of the remaining acaricides came
between the former two mentioned values. )

The corresponding LCg values were profencfos (111.7),
diafenthiuron {120.8), pyridaben (131.8), dincbuton (146.8), hexythiazox
(167.2), amitraz (308.9), fenbutatin (389.5) spiromesifen (455.8) and
bifenazate {(661.2) ppm.
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Fig. (1): Dosage-mortality of certain acaricides to the two-spotted
spider mite, T. urticae.

6806




J. Agric. Sci. Mansoura Univ., 33 (9), September. 2008

Cancemning the toxicity of the tested acaricides on the predator O.
albidipennis, results in table (1} and fig. (2} show that the most toxic acaricide
at LCs was diafenthiuron (22.2), whereas the least toxic one was fenbutatin
{298.8) ppm. The LCs; values of the other acaricides came in between the
descending order was profenofos (22.3), pyridaben (29.9), spiromesifen
{53.9), amitraz (62.3), dincbuton (67.8}, bifenazate (78.9} and hexythiathox
{116.8) ppm.

The decreasing order of toxicity of the tested toxicants at LCy level
was diafenthiuron (111.2), profenofos (120.0), pyridaben {131.9),
spiromesifen (313.9), amitraz {359.2), dinobuton (372.0), hexythiathox
(955.8), bifenazate (822.3) and fenbutatin (1060.2) ppm.

Considering the slope values {table 1 and fig. 2) bifenazate had the
flattest toxicity line {1.3); whereas fenbutatin had steepest toxicity line (2.3).
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Fig. (1): Dosage-mortality of certain acaricides to the predator, O.
albidipennis '

The selective toxicity ratio is listed in table (1). The least toxic ratio
was found for hexythiathox, 0.2 and 0.3 ppm at each of LCsy and LCq levels
respectively, whereas the highest toxic ratio was shown by pyridaben (1.2
ppm) at LCyq level and spiromesifen (1.5 ppm) at LCqy level. The rest of the
tested compounds lie the two extremes. Owing to the non consistency in the
order of the tested compounds based on the selectivity ratio at two levels
LCs0 and LCy two selectivity ratios are not adroit to decide which compound.
is considered safe for natural enemies under application.
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The general selective toxicity ratio resulting from combining the two
levels of LCsp and LCgp probably more proper. Data in table (1) show that
hexythiathox had the lowest general seiectivity ratio (0.2) whereas; pyridaben
had the highest (3.1 ppm). Based on the general selectivity ratio, it is clear
that hexythiathox and bifenazate can be considered as the safest on the
predator O. albidipennis. This result devices us to use the safes groups as
acaricides to O. albidipennis though {PM programs.
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