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ABSTRACT: Relative effectiveness of spinosad and Runner 
compared with Dursban against pink bollworm, Pectinophora 
gossypiella infesting cotton green bolls as well as some important 
predators in cotton fields were evaluated under field conditions at 
Sharkia Governorate, during 2004 and 2005 cotton seasons.The 
seasonal average reductions in P.gossypiella infestation attained 86.9, 
81.93 and 63.62 in 2004; 84.79, 82.19 and 5.76% in 2005 due to 
Spinosad, Dursban, and Runner treatments, respectively. 
Conventional insecticide Dursban resulted in the highest degree of (Yo 
reduction for all investig'lted predators, followed by spinosad and 
Runner, where they recorded general reductions for all investigated 
predators of 77.44, 49.36 and 42.20°111 reductions in 2004 season, and 
70.71,49.22 and 35.05% in 2005 cotton season, respectively. Results 
revealed that spinosad and Runner can be used in the integrated 
program for the control of the pink bollworm. Spinosad can be used 
at low or high infestations, while Runner can be applied at the 
beginning of the season at lower infestations. 

Key words:	 The pink bollworm, coccinellids, spinosad, 
methoxyfenozide, toxicity index, neonate larvae, 
pupation, fecundity, and topical application. 

INTRODUCTION	 of cotton crop in Egypt. It attacks 
all the fruiting parts: squares.

Thc pink bollworm. flowers and	 bolls. causing severe 
Pectll1ophora gossypiella (Saund.) reduction in the quantity	 and 
is one of the most destructive pests quality of the cotton yield. 
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Pink bollworm, like other 
pests in different cultivations was 
subjected for along time to 
varieties of conventional synthetic 
insecticides. HO\vever, the pressure 
of insecticide selection causes 
serioLls resistance problems in the 
control of" these pests. Therefore, 
therc is a need for different 
insecticides having different modes 
of action to avoid such resistance 
phcnomina. 

Spinosad is an altemative and 
a reduced-risk insecticide with a 
novel mode of action. A 
comprehensive ecological risk 
assessment f(lI' spinosad used in 
1: S cotton crops was presented 
within a framework of tiered levels 
of" refinement following the 
gUidelines or the US EPA tor 
ecological risk assessments 
Cleveland. cf al. (2002). Spinosad 
is a naturally derived biorational 
insecticide with an 
Cil \'ironmentalJy f~wourabIe 
t()xicity profile (Bond ct al., 2004). 
It IS an insecticide based on an 
aerobic fermentation product of the 
bacteri urn Soccharopozvspora 
spinosa on nutrient media. It was 
discovered during the 1980s 
(Mcrtz et al. 1990). Spinosad (a 
mixture 0" spinosyns A and D 
belong to a new class of 
nolvketide-macrolllje insecticides. 
in . mallY countries. spinosad is 
!l ..;cd :n control of lepidopteran 

pests in cotton. and other crops 
CWyss ct al. 2003). It acts by 
disrupting binding of acetylcholine 
in nicotinic acet.ylcholine receptors 
at the postsynaptic cell (Salgado 
1997). 

IGRs arc claimed to be safer 
for benfici al orga11lsms than 
convcntionnl insecticides, and they 
have been successfully used in 
rPM programs against many tree 
and small fruit pests (Knight 2000, 
and Palli and Retnakaran 2001). 
The diccnwylhydrazine ecdysteroid 
agonists are a class of insect 
growth regulator (lGR) 
insecticides. One of these 
compounds, RunJler, is highly 
selective against lepidopterous 
larvae (Palli and Retnakaran 20(1), 
has low mammalian toxicity 
(Dhadialb and Jansson 19(9). and 
has low activity against natural 
enemies (Suh et al. 2000, and Mc­
Cravy ct ai, 2001). This IGR 
insecticide calise a premature and 
fatal ecdysis when ingested by 
larval stages of Lepidoptera 
(Smagghe et al. 1999) and its 
ovicidal activity against some 
Lepidoptera has becn reported 
(Carlson ct al. 200]). 

Comparison of new products 
with currently available 
insecticides also provides a 
measurement of relative efficacy. 
In this study we reponed results of 
relative effectiveness of spinosad 
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and methoxyfenozide (Runner) 
compared with the recommended 
convcntional insecticide 
chlorpyrifos ethyl (Dursban) 
against Pink bollworm, 
Pecrinophora gossJpiella infesting 
cotton green bolls. Side effect on 
some important predators in cotton 
fields at Sharkia Governorate has 
been also investigated. 

lVIATERIALS AND 
~1ETHODS 

Efficiency of Spinosad and 
Runner Against the Pink 
Bollworm pectinopllOra 
gos.~ypiella (saund.), and 
Predators Populations on 
Cotton Fields 

Efficiency of spinosad and 
Runner against the pink 
bollworm infestation ill cotton 
t1('ld 

Spinosad and Runner at the 
rates of 50 and 200 mllfeddan 
respectively wcre used in 
comparison with the recommended 
conventional insecticide Dursban 
al the rate of 1000 mllfeddan to 
eval uate their efficiency in 
reducing the infestation of cotton 
field with pink bollworm. 

Field experiments wcre 
carried out at Zaga7ig district, 
Sharkia Governorate. Egypt during 

2004 and 2005 cotton growing 
seasons. The experimental area 
was cultivated with the Egyptian 
cotton variety, Giza 85 on 18 and 
15 March during the two seasons. 

The experimental area was 
divided into plots of two kerats 
(350 m2

) represented one replicate, 
Four replicates were considered for 
every treatment one plant was left 
control. 

Spray program started when 
the average of infestation of green 
bolls with pink bollworm reached 
about 5%. Three sprays at two 
weeks intervals were applied for 
all tested compounds. Spray 
programs bcgin on 18 and 23 July 
during 2004 and 2005, 
respectively. A knapsack motor 
sprayer was used with 200 liters 
insecticide solution per feddan. 

Before and weekly after spray 
100 green cotton bolls were 
collected randomly (25 bolls X 
4replicates) from every treatment, 
as well as from the control 
treatmcnt. Green cotton bolls were 
extemally and internally inspected 
and the numbers of larvae were 
recorded. The reduction in 
numbers of larval contents per 100 
green cotton holls were calculated 
according to Henderson and Tilton 
equation (1955). 
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Reduction Ll/i,= 1- (A/BxC/D) x 100 

Where: 

A- Number of larvae in treatment 
aner application. 

Becc Number of larvae in treatment 
betoH: application. 

c= Number of larvae In control 
before application. 

D= Number of larvae In control 
after i1pplication 

I nsccticides used 

i. Spinosad (Spintor 24°/t1 SC) it is 
a metabolite of the 
actinomycete. 
SOt 'charopo~vspora spinosa, 
occurring in mixture of spinosyn 
/\ & D lIsed at the rates of 50 
mLfeddi1n. 

2.	 Methoxyfenozide (Runner24 
O~,SC). it is an insect growth 
regulator (!GR), used at the rate 
of 200 ml/feddan. 

~.	 Chlorpyritos ethyl (Dursban 
48(~/o EC) it is organophosphate 
compound llsed at the rate of 1 
L /feddan. 

Efficiency of spinosad and 
Runner against predators' 
populations on cotton fields 

The harmful effect of the 
tested compounds against some 
predators \\as investigated. The 

numbers of predators, Ladybird 
beetles, ('occill clla spp. and 
Scymnus .\PP.: Staphylinid beetle, 
Paederlls alfierii: anthocorid bugs. 
Orius spp.: aphid lion, 
Chrvsoperla carnea and true 
spiders were counted in 2S cotton 
plants for every replicate, i.e.; 100 
cotton plants for every treatment, 
before and weekly after insecticide 
ecapplications. At the end of the 
season the mean weekly numbers 
for each predator were secorded 
and the reduction percentages were 
estimated according to Henderson 
and Tilton equation ( 1955). 

RESULTS AND
 
DISCUSSION
 

Efficiency of Spinosad and 
Runner Against the Pink 
Bollworm Infestation in 
Cotton Fields 

First season (2004) 

As shown in Table I the 
percent reductions in larva! 
contents per 100 green cotton bolls 
showed that spinosad was the mosl 
efficient compound against the 
pink bollwoml P. gossvpiella, 
followed by Dursban then Runner. 

The mean reductions after the 
first spray were 82.13, 78.56 and 
66.0]f"n, and after the second spray 



,~Table L Efficiency of spinosad and Runner against the pink bollworm infestation in cotton field, 
~
 

'.l~
Shm-kia Governorat(', 2004 ~
 
~
 

Numbers and reductions of lanae! JOO green bolJs after 
~~.-

';-'" 

spray ~ 
r:s~No, of ~ f 1,I spray _2~<l spray 3"1 spray 'Yo ::jR t , 0.0a e 

Jaryae Average !1' 
Treatment'i / b t" larvae and t: _ c:e celore . seasonal ~ 

t: .S ... 0feddan reductIOns ;; "';::1 2 1 2 ;~ 2 ~ spray ~ 't ~ '-' reduction ~ 

week weeks week weeks I week we('ks ~ '" '-'::: .,..,-~~= - :: ""'''0 
~<:.l ',:>

~ 

~"O ..'" :.. :--.... 

~ 
Numbers 3 5 5 5 7 9 :;;... 

Spinosad 50 ml 6 1% 
Reductions 

81.81 82.46 
R2.13 

8717 90.48 
88.82 

90.07 89.66 

89.86 86.94 
~--, 

t:'~ 
~ 
t-.. 

Numbers 4 6 9 12 18 25 ~ 

~ Runner 200 ml 4 (Yo 

Reductions 
63.64 68.42 

66.03 
65.38 65.71 

65.5S 
61 70 56.89 

59.30 63.62 

Dursban 
1000 
ml 

:; 
Numbers 

IYt. 
Reductions 

3 5 

n.18 78.94 
78.56 

6 

81.54 

8 

81.71 
81.63 

8 

86.38 

11 

84.82 
85.60 81.93 

Control ----­ 4 Numbers 11 19 -----­ 26 35 -----­ 47 58 

-+:.. ...... 
;-;.. 
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were R8.82, R1.63 and 65.55%, 
while the third spray resulted in 
89.86, 85.60 and 59.30% 
n:uuctions. fur spinosad, Ow-sban 
and Runner. respectively. 

Generally, the mean seasonal 
oil reduction recorded 86.94, 81.93 
and 63.62%after the treatment with 
Spinosad, dursban and Runner, 
respectively. 

Second season (2005) 

Data in Table 2 indicate that 
the efficacy of the tested 
compollnds followed the same 
trend of the first season. For 
instance. the percent reduction in 
green bolls infestation with pink 
bollworm larvae attained 
83.25.85.07 and 61.08% after the 
fist spray, and 90.83.79.22 and 

2nd58.67'/'0 after the 
spray:81.78,82.29 and 53.4Yil) 
alter the 3'd spray with 
Spinosad,Dursban and Runner, 
respectively. The corresponding 
mean seasonal 0/;) reduction 
reached 84.79.82.29 and 57.76%. 

Generally spinosad in the two 
experimental seasons proved to be 
the most potent However, it can be 
used in the integrated program for 
the control of the pink hollworm 
Pcctinop!zora [!;ossvpiella (Saund.). 
in any time of the season i.e.: at the 
low or high infestation. Mean 

while, Runner is preferable for usc 
at the beginning of the season. 

In connection, Antonio e1 al. 
(1997) found that spinosad 
demonstrated great speed in 
controlling beet amlyworm 
(Spodoptera exigua) in cotton. 
Adamczyk e1 al. (1999) found that 
methoxyfenozide and spinosad are 
effective in controlling early fall 
arrnywonn instars on cotton. 
Spinosad was used in parallel with 
lambda-cyhalothrin, and thiodicarb 
against the cotton bollworm, 
Helicoverpa :::ea, and the results 
indicated that couid be LLsed for 
control of ff. zea. Brickle ct al. 
(2001) spinosyns (spinosyns A and 
D) are in parallel with that of many 
pyrethroid insecticides against pest 
insects Sparks et al. (200 1). Emara 
ct al. (2002) studied in field trials 
different spray programs of 
insecticides to combat the pink 
bollwom (PBW), Pec1inophora 
gossvpiella and the spiny bollwom 
(SBW) Earias insulana in Behira 
Governorate during 2000 and 
2001. The best rotation program 
with two week intervals was 
chlorpyrifos ethyl WG at 640 g. 
followed by Es-fenvalerate 5 (% 
EC at 600 ml foliowed by spinosad 
24 %SC at 50 ml tank mixed with 
lL. Williams ct al. (2004) found 
that the efficacy of spinosad 



Table 2. Efficiency of spinosad and Runner against the pink bolhvorm infestation in cotton field. ~,;q
Sharkia Governorate, 2005 

~ 
;'\lumhers and reductions of larvae/ 100 green holls after r-J~~ 

~ 
spray 

~ 

Treatments 
Rate 

I 
No. of 
lanae 

'Ytl 
r~ 

~"'.!"­

feddan before 
spray 1. 

week weeks 

= _ 0 

~ .~ 
;:, ;: 
~-e 

QJ 
I.. 

I 
week 

2 
weeks 

= = .::: 
~ .... 
QJ (J 

""'" ;:
~'"O 

<:.J 
:.. 

1 
week 

~ ;., 

~... 
~1 
:.;;;" 

'"", 

\.II 

Numbers 1 3 1 4 5 8 ~ 
\::;~ 

Spinosad 50 ml 4 
°Al 

Reductions 
8864 77.94 

83.29 
91.79 89.87 

90.83 
84.38 79.17 

81.78 84.79 
~ .. 

~ 
l", 

Numbers 4 7 9 14 18 23 ~ 
~ 

Runnel' ZOO ml 5 'Yo 
Reductions 

63.63 58.52 
61.08 

62.50 54.83 
58.n7 

55.00 52.08 
53.45 57.76 
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applied at n.3 and 1.0 g (AI)/ha 
was very similar to that of 
chlorpyrifos for control of 
5jJOdoptera frugiperda (lE. 
Smith) in maize, Zea mays L. 
David et al. (2005) found that 
spinosad resulted in good control 
!()r H. armigera in grain crops., 
methoxyfenozidc, was slower 
acting than spinosad but 
demonstrated potential for 
Ilcfiothis armigera management. 
Pineda cr al. (2006) stated that 
spinosad and methoxyfenozide 
represent an important choice to be 
used in integrated pest 
management where Spodoptera 
lilloralis is a major pest. 

Side Effect of Spinosad and 
Runner Against the 
Predators' Population on 
Cotton Field 

The hazardous eiTect of 
spinosad and Runner in comparing 
with Dursban on most abound ant 
six predators on cotton fields i.e.; 
Ladybird beetles, Coccinel1a spp. 
and Scymnus .\Pp.; staphylinid 
hectic, Paedsrus a/lierii; 
anthocorid bugs, Grius spp.: aphid 
lion, Chrysoperia carnea and true 
spiders. were dctem1ined. Tables 3 
and 4 show the pre- and post­
treatment numbers and the mean 
scason 51 reduction of the 
predators' populations. 

Coccinella spp. 

The conventional insecticide 
Dursban treatmcnt caused the 
highest reduction in the numbers of 
the predatory stages of Coccinella 
spp., attained 81.02 and 80.73% 
seasonal reduction in 2004 and 
2005 cotton seasons, respectively. 

Natural insecticide spinosad 
and the IGR insecticide Runner 
causcd lower percent age 
reductions in Coccinella spp 
numbers. The figures were 47.70 
and 40.00% in 2004 season, and 
49.12 and 27.26% 111 2005, 
respectively. 

Chrysoperla camea 

As shown in Tables 3 and 4, 
aphid lion, Chrysoperla carnea 
was the most abundant predator on 
experimental cotton fields during 
the two seasons, The average 
numbers recorded weekly were 
16.50 and 18.50 insects in 2004 
and 2005 seasons, respectively. 

The tested compounds 
arranged in descending order 
according to their hazard effect 
against Chrysoperfa carnea were 
as fol1O\v; Dursban, spinosad and 
Runner as they recorded 75.50, 
48.94 and 33.08% seasonal 
reduction in 2004; 67.95, 55.70 
and 43.26<% In 2005 season. 
respectively. 
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Table 3. Side effect of spinosad and runner on predacious
 
populations in cotton fields, Sharkia Governorate, 2004
 

~. No. of predators/ 100 cotton e plants 

1st 2nd 3 nJ~ ~ spray spray spray 
Predators :.2­

~ 

.0 

Z 
lO/:ci/lclla Ipp. 1:2 8 6 4 3 1 o 3.66 47.70
 

C. carnea I 8 18 20 11 8 5 3 10.83 48.94
 
.... P. alfierii 5 .3 1 o I o o 0.83 54.64
 
;: 5;('ymu/ls .\PP. 9 9 9 6 1 2 5.83 37.29
 
Ii, ()l'ius :..pl'. I J 7 6 2 o o 2.83 52.97
 

Trll spiders 14 10 10 6 7 8 4 7.66 4856
 
Total 69 55 52 29 27 17 9 31.50 49.36
 

Co('Ciflella .Ipp. 10 8 7 4 2 o o 3.5 40.00
 
C. camea 15 17 19 12 10 6 11.83 33.08
 

.... P. alfierii 8 5 3 o 1 o o 1.50 48.77
 
o 
::: 

SqJl1/Il/lS spp. 11 1.+ 12 6 3 L
') 2 6.50 42.79
 

~ Ori/lSIJ1P· 8 5 5 3 2 () ! 2.66 39.22
 
Tru spiders 1I ') 8 6 4 3 6.83 41.63
 

Total 60 55 33 24 13 12 32.83 42.20
 
...5 .J o o o 1.66 81.02
 

6 9 4 4 1 ') 4.33 75.50
- P. aUierii 1 1 o o o o 0.33 84.97E	 .., 
o SCyflllluS spp. 7 ! 3 3 o o 3.33 75.20 
o	 ... o	 ()r;ll.\' .r..pp_ .) o 1 o o 1.00 79.69
 

Trll spidl'rs 5 4 1 2 2 3.] 6 70.29
 
Total 27 27 11 I I 3 4 13.83 77.44
 

Coccifldla \jJp. 14 12 8 4 4 o 7.00
 
C carllell 22 29 22 15 10 1116.50
 

"0
 P. aliierii 5 3 1 o ') o 1.83
 ... ­ :::: ,S'cYIl1IlUS spp. 16 15 9 J 1 6 5 10.33
 
o Orill.\' spp. 7 7 5 3 o 1 3.83
U 

Tnt spiders 11 13 17 15 15 12 13.83
 
fotal 75 79 62 48 _1'"'7, 29 55.00
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Table 4. Side effect of spinosad and Runner on predacious 
populations in cotton fields, Sharkia Governorate, 2005 

416 

~, No. of predators/ 100 cotton 
E plants ~ 
~	 ~ 
: 1st spray 2nd spray 3rd spray ~<:<:l 

l.	 ~ ~P d tre a ors :£ ::: ::: 
~ ~ "'~ ",..:t: '" ~~ .c. ~ ~ ~ ~ ~ ..:t:c.;lC) 

~ _. ~ ~ _. ~ ~ _. ~ ::::e: ." ~ e: ." Col ~ ." ~ ... 

~ - ~ - ~ 
Coccinella spp. 15 10 10 6 2 o o 4.66 49. J2 

C camea 17 13 13 7 3 2 3 5.16 55.70 
P. alfierii 5 2 2 1 o o o cun 60.00 

:::: 5	 ')... Scymflus spp. 1 15 11 4 .. o o 5.33 39.63 
Q 
Vl Orills spp. 8 4 2 o o o o 1.00 53.70 

Tru spiders 13 9 7 3 3 4 4.66 56.41 
Total 73 53 45 21 10 4 7 23.33 49.22 

Coccillella spp. 12 12 10 7 i o 2 5.33 27.26 
C. camea 24 18 16 10 4 2 6 9.33 43.26 

l. 
,~ E P. aljierii 6 3 3 1 I o o 1.33 46.58
:::: 
:::: o S(J'I1IIlUS Spp. I1 12 10 5 1 2 1 5.16 20.31 
::: 

~ Orills .~pp. 6 2 2 1 o o o 0.83 58.76~ 
Tru spidprs 16 14 11 10 7 5 5 8.66 34.19 

Total 75 61 52 34 14 9 14 30.66 35.05 
Coccinella spp. 17 6 5 1 o o o 2.00 80.73 

- C. carnea 22 8 10 4 2 3 4.83 67.95 
E P. a~tierii 4 o 2 o o 0 o 0.33 80.12 
o Scymlllls spp. 13 6 5 2 o 0 o 2.16 71.77 
o 
o Orius spp. 5 o 1 o o 0 o 0.16 88.14 

Tru spiders 12 6 6 3 3 1 2 3.20 67.57 
Total 73 26 29 10 5 3 5 13.00 70.71 

Coccillella spp.	 15 20 18 9 3 4 1 9.16 
C camea 27 38 29 17 7 8 12 18.50 

l.
o P. aljierii 4 3 4 2 1 0 o 1.66 .... 
:::: Scymnus .\Pp. 15 16 9 4 2 o 8.83 
o Orius spp. 8 6 5 2 o 0 o 2.16W 

Tru spiders 16 18 14 15 11 12 9 13.16 
Total 85 107 86 54 26 26 22 53.50 
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Paederus alfierii 

This predator was found in 
low numbers in both experimental 
seasons at the contro I areas, 
recording 1.83 and 1.66 insects 
\\eck in 2004 and 2005 seasons, 

rec.pectively. 

Dursban. spinosad and Runner 
caused 84.97, 54.64 and 42.97% 
seasonal reduction in Paedsrus 
altierii populations. in 2004 
season; SO. I 2, 60.00 and 46.58% 
in 2005 season. respecti vely. 

Sq'lnnus ~PjJ. 

Data in Tables 3 and 4 showed 
[hat Dursban treatment resulted in 
7) .20 and 71 ,77% seasonal 
reductions in SC)'7JlIlUS SPP 
populations in 2004 and 2005 
seasons. respeetlvcly. 

Spinosad and Runner 
[reatments caused relatively lower 
0;, reduction in S'(}'1Ilflus spp, 
Populations. reaching 42.79 and 
37.29°~) in 2004: 20.31 and 39.6Y% 
in 2005 season. respectively. 

Orills spp. 

The numbers of these bugs 
were lo\v during the two cotton 
seasom~ of 2004 and 2005. 
recording 3.83 and 2.16 
insects/week. in control treatment. 
respectively. 

/1) 
~
70/10 417• (""j I/O 

Data in Tables 3 and 4 showed 
that Orius spp. in both 
experimental seasons vvcre highly 
affected with Dursban treatment. 
whi eh resulted in seasonal 
reductions of 79.69 and 88.74°;0, in 
2004 and 2005 seasons. 
respectively. 

Spinosad III 2004 season 
resulted in 52.97'% seasonal 
reduction in the numbers of Orius 
:lpp. Being higher thall that 
recorded with Runner (39.22% 
reduction), the contrast was clear 
in 2005 season, where Runner 
resulted in 58.76'% reduction 
compared to 53.70% seasonal 
reduction recorded \vith spinosacl. 

True spiders 

The meml weekly numbers of 
the true spiders recorded 13.83 and 
13,16 spiders in 2004 ;:md 2005 
seasons. respectively, 

Data in Tables 3 and 4 
revealed that the hannful effect of 
the used inseeti cides on true 
spiders in descending order is as 
follow; Dursban. spinosad and 
Runner. recording 70.29. 48.56 
and 41.63% reductions in 2004 and 
67.56, 56.41 and 34.l9~;) 

reductions. In 2005 season 
respectively. 

Generally, the conventional 
insecticide Dursban resulted in the 
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highest rate of reduction in the 
popu lations of all investigated 
predators, followed by spinosad 
and Runner, where they recorded 
general reductions in all 
investigated predators of 77.44, 
49.36 and 42.20% reductions in 
2004 season, and 70.71,49.22 and 
35.05%) in 2005 cotton season, 
respectively. In connection Jesusa, 
et al. (2000) tested several novel 
and commercial insecticides for the 
contact toxicity to selected 
beneficial insects, Coresia flavipcs, 
.1I!or/lOgas pyralophagus, 
Ca/olaccus grandt's and 
Chi/ncorus cacti. Methoxyfenozide 
was nontoxic, while Chlorpyrifos 
was toxic to C. grandt's, C 
jlm'ipes, and A. pyralophagus, but 

.not	 to C. cacti. Nowak, et al. 
(200 I) spinosad WdS less toxic 
compared to the pyrethroids 
initially against the parasitoid, 
moth, Rhvacionia Fustrana 
(Comstock), but the spinosad 
relative mortality increased with 
time until it rcached a lewl similar 
to the pyrcthroids. However 
Til]man, et al. (2001) reponed that 
spinosad generally did not affect 
the number of the natural enemies; 
G. punetipes. H. c()nVeJ~gefls, and 
C. maculata in the field except for 
one day after application. Mayes et 
(II. (2003) spinosad has low 
toxicitv to most beneficial insects. 
Schnei'der et ai. (2003) 
lllcthoxy lenozide had no e t'fect on 

the lepidopteran parasitoicl 
Hyposoter didvmator (Thunberg) 
while spinosad was very toxic. 
Angeli et al. (2005) 
methoxyfenozide has low toxic 
effect on the predatory bug, Orius 
laevigatus. 
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