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ABSTRACT

Biological control of aphids must be compatible with chemical
control of other insects, plant diseases and mites. The integrated use of
natural enemies particularly Ch. carnea stages for the management of
vegetable aphids with different pesticides against other pests appears
possible by the use of selective pesticides or the use of reduced
concentrations of other pesticides so that at least one life stage of Ch.
carnea will be conserved. The data of selectivity indicate that aphox,
confidor, bancol and vertimec may be the safest available insecticides
for the predator Ch. carnea and are good candidates for use against
aphids, thrips, leaf miners and red spider mites, respectively. The use of
admire, trebon and bio-fly for controlling whiteflies were safer to Ch.
carnea populations than those of admiral. The insect growth regulator
match was moderate toxic to Ch carnea but it is preferable using
against cotton leafworms instead of selecron and lannate that caused
complete mortality to larvae. The fungicide topas (100) is more suitable
to be used against powdery mildew instead of afugan because it had
poor side effects on Ch. carnea stages. The fungicide ridomil plus used
against late blight on vegetable crops was harmless to egg hatching
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populations from fields using pesticides intensively (Fayum and
Menofia) were more tolerant or resistant to pesticides than those
collected from free pesticide fields (Baharta Oas’s and Abu-Sembil) and
of course the laboratery culture. Although the tested pesticides belong
to several chemical groups but the field populations of Fayum and
Menofta were tolerant to the most of them except the conventional
insecticides; selecron and lannate.

Key words: Chrysoperla carnea, pesticides, populations, tolerance
toxicity,

1. INTRODUCTION

Vegetable crops growing in the fieids and greenhouses are
heavily attacked with several insect pests and diseases. The whiteflies,
aphids, cotton leaf worms, leaf miners, thrips and red spider mites are
very serious pests of tomato, cucumber and green ben in greenhouses.
Also, these vegetables are infested with plant diseases such as powdery
mildew and early blight. Severe attacks of insect pests and diseases
cause considerable loss and reduce the yield.

The intensive use of pesticides causes unexpected side effects
such as pest resistance, pest resurgence and outbreak of secondary pests.
The needs for specific compounds against economic insects are
becoming more and more important. In this respect, recent chemical
groups such as insect growth regulators, nereistoxin analogue and
neonicotinoid (Wakita er al., 2003) were discovered later, which
exhibited different mode of actions. It is essential to reduce limit
residues in the environment and harvested crops, and avoid potential
problems of pest resurgence and pesticide resistance. Judicious
application of chemical products to minimize the risk of adverse effects
is integral with the principles of IPM. Therefore, it is nccessary to
evaluate their toxicity to nontarget insects. An ideal insecticide should
be toxic to pests but not to predators and parasites (Ishaaya and Casida,
1981). i

The main objective in integrated pest management (IPM) is
increasing the role of biological control components under this system.
This may be accomplished by maximizing the effects of naturally
occurring beneficial species or by augmentative release of specific
predators or parasites. In any [PM system the possible side effects of all
the crop protection products used should be taken into account.
Insecticides as a group are ranked as the most toxic against arthropod
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natural enemies, while some fungicides and herbicides are rated as
harmful.

The common green lacewing Chrysoperla carnea (Stephens)
(Neuroptera :Chrysopidae) appears to be a good candidate for the use in
(IPM) programs, where it is a voracious feeder {Balasubramani and
Swamiappan, 1994), has a relatively broad range of acceptable preys
(Hydron and WhiteComb, 1979), relative ease of mass production
{Morrison, 1985 and El Arnaouty, 1991) and tolerance to some groups
of pesticides (Hassan et al., 1985, Bigler and Waldburger 1994, Chen
and Liu 2002),

The maintenance of biclogical components has proven difficult in
practice where pesticides must be dpplied, and the beneficial species are
often more sensitive than target species (Croft and Brown [975).
Classical biological control (ie., the introduction of a predator or
parasite for the control of a particular pest spices) and inundation
control (i.e. repeated mass release of a control agent) programs impose
high requirements on the selectivity of chemical control agents to be
combined within them.

The ultimate goal of our investigation is to ensure that the timing
of pesticide treatment as well as specificity of the recommended
products are relatively safer to Ch. carnea population and its release
strategies as far as possible on tomato, cucumber and green bean in
greenhouses. Although Ch. carnea is tolerant to many pesticides but it
is highly susceptible to field rates of most organophosphorus and
carbamate insecticides (Grafton-Cardwell and Hoy 1986). Since these
pesticides are commonly used in agriculture today. The present study
aimed to select the less toxic pesticides to Ch. carnea through the
candidate pesticides that are recommended against the same pest target.
Moreover, this study was directed to emphasize the impact of pesticide
application in different geographical area in Egypt on the tolerance of
Ch. carnea populations to these pesticides

2. MATERIALS AND METHODS

2.1. Used pesticides

The tested pesticides belong to three categories; insecticides,
acaricides and fungicides. They were selected on the basis of their use
commercially in the control of different insects and diseases on tomato,
cucumber and green bean crops in the greenhouse and open fields
(Table 1). The toxicity of certain insecticides which belong to the new
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chemical groups compared with the conventional insecticides to Ch.
Carnea was tested. Its toxicity to the release stages of Ch. carnea (three
day old eggs and the second larval instar) was evaivated. The tested
pesticides were used at the recommended rates (R) by the Egyptian
Ministry of Agriculture and its dilutions; 1/2, 1/4, 1/8 and 1/16.

Table (1): Tested pesticides,

Type Trade name Common Chemical group Rate/ Pest or disease| Crop
name 100L
Insecticides | Selecron 72% EC | Profenfos Organophosphate 187.5 ml Cotion leaf Tomato
Lannate 90 % SP | Methomyl Carbamate 75 ml wont Tomato
Aphox 30% DG Pirtmicarb Carbamate S0g Aphids Green bean
Trebon 30% EC | Etofenprox Pyrethroid 62.5ml Whitefly Tomato
Confidor20% EC | Imidacloprid neonicotinoid S0ml Thrips Cotton
Admire 20 % SC | lmidacloprid neonicetinotd 125 ml Whitefly Tomate
Admiral 16% EC | Pyriproxvfen Insect growth 75 mi Whitefty Cucumber
Maich 3% EC Lufenuron regulator 40ml Cotton leafl Tamato
worm
Bancof 50% WP Bensultap  [Nereistoxin analogue| 300 g/f Leaf miners Tomato
Bio-fly Bewauvaria Biv-pesticide 100 ml Whitefly Tomato
30x10"cells/ml bassiana
Acaricides | Vertimec 1.8% | Abamectin Bio-pesticide 40m| Red spider mite| Cucumber
EC
Fungicides | Afugan 30°%EC Pyvrazophos Phoesphorothiolate 100 ml Powdery Cucumber
mildew
Ridomil plus 30%[ Metalaxyl + [Acylalanine+ Copper] 250 g Late blight Temato
WP Copper oxychlorid
oxychlorid
Topas ([00) 10% | Penconazcle Trizzole 25mi Powdery Tomato
EC mildew

2.2. Rearing of Chrysoperla carnea

Adults of Ch. carnea were placed in boxes (16 cm x 24 cm x 11
cm), the tops were closed with a black crepe sheet for oviposition. Semi
artificial diets droplets on waxed paper and moist cotton wool were used
to provide preys and water. The boxes were changed three times every
week and the eggs were collected daily. The eggs of Ch. carnea were
placed in Plexiglas boxes. Ephestia kuehniella eggs were used as food
source for larval rearing.

Five populations of Ch. carnea were used in this test. Two
populations of Ch. carnea were collected from two locations free from
pesticide application in March 2005. About 100 lacewing adults were
collected from clover fields in E|-Baharia Oasis ((Giza Governorate) and
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another 100 adults were collected from wheat fields in Abu-Sembil
(Aswan Governorate). The other two populaticns of Ch, carnea were
collected in July 2005 from cotton and pepper fields of Fayum and
Menofia (El-khatatba) Governorates, which represent locations of
intensive of pesticides. The collected lacewings were reared in
laboratory until there were sufficient for testing. The 5" population of
Ch. carnea that has been reared since ten years in "Chrysopa mass
rearing unit" Faculty of Agricuiture, Cairo University was used as
laboratory susceptible strain to candidate pesticides in the experiments
comparing with the other four populations. All laboratory experiments
were carried out in controlled rooms at 25 £ 2°C, 65 5% of relative
humidity and 16:8 photoperiod.

2.3, Application of Ch. carnea eggs

Eggs laid on black crepe sheets were treated when embryos were
three-day ofd. Each sheet of eggs was cut in two parts; one half was
submitted to mist spray with one pesticide formulated in water and the
other half was sprayed with water as check treatment. Egg sheets were
hung separately until dry. Treated and untreated eggs were removed and
placed individuaily to avoid cannibalism at hatching in small plastic
cups of microtitre plates and kept in rearing. Alive and dead larvae of
Ch. Carnea were recorded after 3 and 6 days of application according to
the type of insecticide. Hatching percentage was corrected by Abbott’s
formula (1923). Testing method was carried out according to Bartlett
1964.

2.4. Application of Ch. curnea larvae

This technique was carried out to evaluate the toxicity of tested
pesticides to the second larval instar using the method of Grafton-
Cardwell and Hoy (1986). Different concentrations of each pesticide
were sprayed on the inner surface of small plastic cups (2.5 cm
diameter, 2 cm high) and left to dry. After compiete dryness of the film,
the 2™ instar larvae of Ch. carnea were placed individually in these
vials for each concentration The control was treated with water only.
Eggs of Ephestia kuehniella were provided as food for the larvae inside
the walls of each plastic cup and more eggs were added daily as needed.
Fifteen lacewing larvac were tested for each concentration. The
microtitre plates were kept at the same conditions. Mortality counts
were recorded after one and three days according to the type of
insecticide. The data were corrected by Abbott’s formula (1925) and
statisticaily analyzed using proc ANOVA in SAS. Mean replicates were
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conducted using Dunce Multiple Range Test in SAS (SAS 1988). The
formula of Roush and Luttrell (1989) was used to calculate the
resistance percentage.

3. RESULTS

3.1. Toxicity of pesticides on culture of Ch. Carnea in [aboratory

The results of pesticide toxicity to eggs hatching of Ch. Carnea
are presented in Table (2). All pesticide treatments significantly affected
the survival of Ch. Carnea hatching. The positive relationship between
rate increasing and percentage mortality of egg hatching was found for
all tested pesticides. In general, insecticides had the greatest effect on
egg hatching except the biopesticides and aphox, whereas fungicides
had littie impact on egg hatching of Ch Carnea except afugan, which
was toxic. It may be attributed to its chemical group phosphorothiolate.
The candidate insecticides were arranged according to their toxicity to
egg hatching in the following descending order; selecron, lannate,
admire, match, admiral, confidor, vertemic, trebon, aphox. Bancol and
bio-fly.

Generally, the results confirmed that the new chemical groups:
nereistoxin analogue and neonicotinoid in addition to the bio-pesticides
were less toxic to egg hatching than the conventional chemical groups;
orgainophosphours and carbamate except aphox. The insecticides;
Admire, Match and Admiral showed moderate activity toward egg
hatching. Although confidor 20% EC and Admire 20% SC have the
saime active ingredient (imidacloprid) but adimire was more toxic than
confidor to egg hatching of Ch. Curnea. It may be due to that the rate of
application of adimire is more than confidor 2.3 times. Also, half dose of
recommended rate of application for adimire is still more toxic than the
recommended dose of confidor and accordingly it was more toxic to egg
hatching of Ch. Carnea. The fungicides; ridom:l plus and topas (100)
used against late blight and powdery mildew had low toxicity to egg
hatching of Ch. Carnea.

In general, the same significant differences in the efficacy of
tested pesticides at their recommendation rates were also found in their
dilutions. The dilutions of the tested pesticides gave a round figure
about the toxicity of pesticide residues on egg hatching of Ch. Carnea.
It may be useful for choosing the selective insecticides which should be
toxic to target pests but not to predators. Although the dilutions of the
rates of application reached 1/16 but still some insecticides caused more
than 20% mortality to Ch Carnea hatching such as selecron, match,
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lannate and admiral. Although the insect growth regulator compounds;
admiral and match caused moderate toxicity at their recommended dose
46 and 48%) but their dilutions gave a slight decrease in its toxicity to
e:, hatching comparing with the other tested insecticides.

Table (2): Lffect of tested pesticides at different concentrations on egg
hatching of Chrysoperia carnea (Stephens) in laboratory

culture.

Pesticides % Mortality in egg hatching at different concentrations
R R/2 R/ R/8 R/16

Selecron 72% EC 90? 58 58 42 38
Lannate 90 % SP 80° 58? 42° 40" 28°
Aphox 30% DG 26" 207 16% 167 67
Trebon 30% EC 28 22 6% 12% 10%
Confidor20% EC 32 22° 12 10° 6
Admire 20 % SC 52¢ 42° 30° 22° T3
Admiral 10% EC 46° 324 32° 28P 22¢
Match 3% EC 48 36° 34° 32° 30°
Bancol 30% WP 22 20° 14% 2% 10%
Bio-Ny 30x10%¢ceils/ml 208 18 1245 12% 10%
Vertimee 1.8% EC 32 2 20° 16° 12°
Alugan 30%EC 32° 287 14 2% 1o*
Ridomil plus 50% WP 20° 16® 145 10F 10%

Topas {100} 10% EC 14" 12¢ 107 §° 4!

Means with different letters in the same column are significanily different (P< 0.03}
using Dunce Multiple Range Test in SAS.

The same tested pesticides that were evaluated against the three-
day old eggs of Ch. carnea were also tested against the second larval
instar. The results of pesticide toxicity to the sceond larval instar of Ch.
carneq are set out in Table (3). There is a dose-response relationship
between dose increasing and percentage mortality of the second larval
instar for all tested pesticides. All pesticide treatments significantly
affected the survival of Ch carmea larvae. They can be statistically
classified into several groups accerding to their toxicity to the second
larval instar. Selecron and lannate demonstrated the highest significant
mortality percentage to Ch. carnea larvae at the recommended rate of
application and all their dilutions. Afugan at the recommended dose
caused a high mortality (70%) to the second larval instar of Ch. carnea.
The rest of insecticides showed moderate activity toward Ch. curnea
larvae; their percentage mortality ranged between 30 and 58%. In
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contrary, the fungicides; ridomil plus and topas (100) were the lowest
significant mortality percentage.

Table (3): Effect of the tested pesticides at different concentrations
on the second larval instar of Chrysoperla carnea
(Stephens) in laboratory culture,

Pesticides % Mortality of second larval instar at different
concentrations
R R/2 R/4 R/8 R/16

Selecron 72% EC 100° 100° 100° 96% 90°
Lannate 90 % SP 100° 160" 90 72° 48> |
Aphox 50% DG 37 2% 187 14° 125
Trebon 30% EC 307 24¢ 167 10 gt
Confidor20% EC 36° 26° 207 12 g |
Admire 20 % SC 487 38 237 22° 200
Admiral 10% EC 40° 37 22 12° gt
Match 5% EC 58° 38° 287 26° 247
Bancol 50% WP 40° 26° 18" 8" 4
Bio-fly 30x10%elis/mi [ 3¢ 18' 8¢ 2 ]
Vertimee 1.8% EC 307 18" 16" 14° g
Afugan J0%EC 70° 68" 54° 46° 3¢
Ridomil plus 50% WP 18¢ 108 Fo Gl &
Topas (100} 10% EC 16% 12¢ 10¢ 8" 2"

Means with different letters in the same column are significantly different (P< 0.03)
wsing Dunce Multiple Range Test in SAS.

Generally, the same significant differences between toxicity of
the pesticides to egg hatching were also found with the second larval
instar of Ch. curnea. The present data confirmed that 3-day old eggs
were more tolerant to tested pesticides than the second larval instar of
Ch. carnea. The tested compound selecron gave complete mortality to
Ch. Carnea larvae till the quarter of recommended dose and caused
90% mortality at 1/16 of recommended dose. The same trend was also
found by lannate, which gave complete mortality by using the
recommended dose and its half. Although the insecticide aphox belongs
to the same chemical group carbamate but it was less toxic to the second
larval instar of Ch. carrea. The same significant differences in the
toxicity of confidor and admire to egg hatching were also found to Ch.
carnea larvae.

According to the guidelines of Hassan (1989), the tested
pesticides can be categorized harmless {<50% mortality), slightly
harmful (50-79% mortality), moderately harmful (80-89% mortality)
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and harmful (> 90% mortality) in laboratory test. The results showed
that the pesticides; admire, admiral, bancol, confidor, aphox, trebon,
bio-fly, vertimec, ridomil plus and topas (100) were harmless to Ch.
carnea larvae and caused mortality less than 50% at their recommended
dose. The insecticide match and the fungicide Afugan were classified as
slightly harmful, which gave 58 and 70% mortality. The insecticides;
selecron and lannate out of the fourteen tested pesticides were classified
as harmful and caused complete mortality at their recommended dose to
Ch. carnea larvae.

3.2. Toxicity of pesticides to field pepulations of Chrysoperia carnea
3.2.1. Free locations of pesticide application

The toxicity data of the tested pesticides at the field, half and
quarter rates as ovicidal and larvicidal to Ch. carnea populations which
were collected from two locations free from pesticides application; El-
Baharia Qasis and Abu-Sembal are set out in Tables (4 and 5). The
same tested pesticides that were evaluated against the laboratory culture
of Ch. carnea were also tested against the two field populations. The
tested pesticides can be statistically classified into several groups
according to their toxicity at the recommended dose to egg hatching and
second larval instar of Baharia Oasis population. It was found that the
insecticide lannate was more toxic than selecron to the egg hatching in
Baharia Qasis and Abu-Sembil populations. In contrary, selecron was
more toxic than lannate to laboratory culture.

The same toxicity trend of the tested pesticides to the egg
hatching and the second larval instar of Baharia Oasis population was
also found in Abu-Sembail population of Ch. carnea. The toxicity data
to Baharia Oasis and Abu-Sembial populations of Ch. carnea confirmed
the previously results of the laboratory culture, which indicated that 3-
day old eggs were more tolerant to the tested pesticides than the second
larval instar. The present results showed that the laboratory culture was
more susceptible than field populations of Ch carneg which were
collected from Baharia Oasis and Abu-Sembil to the tested pesticides. It
was also found that admire was more toxic than confidor to Ch. carniea
the populations from Baharia Qasis and Abu-Sembil. Also, the insect
growth regulators; admiral and match gave moderate toxicity to the egg
hatching and the second larval instar of field populations comparing
with the toxicity of other tested pesticides. The results presented in
Tables (4 and 5) confirmed that the safe pesticiues to Ch. carneq stages
are aphox, trebon, bancol, bio-fly, vertimee, ridomil plus and topas
(100). These safe pesticides in addition to match or admiral are
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protecting the vegetable crops against attacks of most economic insects
and plant diseases.
Table (4): Effect of the tested pesticides al different concentrations on eggs hatching and

second larval instar of Chrysoperla. carnca in the local population (El-
Baharia Oasis).

Pesticides % Mortality in eggs hatching % Mortality of 2" jnstar larvae
R R/2 R/4 R R/2 R/4
Selecron 72% EC 55° 40° 26° 100° 10¢° 100°
Lannate 90% SP 70 46 40" 100° 98" 88"
Aphox 30% DG 16" 1% 3 20° 16" 12
Trebon 30% EC 24° 227 16% 26% 22° 125
Confidor 20% SL 2¢6° 12% & 36° 307 20%
Admire 20% SC 40° 247 12% 421 36° 20%
Admiral 10% EC 4 32° 20° 2 2% 165
Maich 5% EC 4 30° 20¢ 56¢ 36 247
Bancol 30% WP L8’ 16 12* 34¢ 26% 14"
Bio-fly 30x10° cells/ml | 18% 14% 10° 26 167 g
Vertimee |.8 % EC 200 16 16 24% 16" g
Afugan 30% EC 329 20 167 65° 46° 34
Ridomil plus 50% WP 14% 12 12 127 g o
Topas (100) 10%EC | 14 10 I3 14" 108 &

Means with ditferent letiers in the same column are significantly differcnt (P< 0.05) using Dunce
Multiple Range Test in SAS.

3.2.2. Locations of pesticides application

The toxicity data of the tested pesticides at the field, half and
quarter rates to the egg and the second larval instar of Ch. carnea
populations in Fayum and Menofia Governorates are present in Tables
(6 and 7). There was a little difference in susceptibility of Ch. carnea
populations in Fayum and Menofia to the tested pesticides at all tested
concentrations. The tested pesticides at the recommended doses can be
statistically classified into several groups according to their toxicity to
egg hatching and the second larval instar of El-Fayum population. Data
showed that there is no statistical differences in the toxicity of confidor,
bio-fly, vertimec, admire, bancol, ridomil plus and topas (100) to the
egg hatching of Fayum population, which ranged between 10 and 14%
mortality. The same trend was obtained in the case of Menofia
population. The toxicity of the previously pesticides ranged between 10
and 16% mortality of Ch. carnea hatching. While, the same pesticides
caused mortality to the second larval instar ranged between 10 and 34%
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for Fayum population and 8-36% for El-Menofia population. Based on,
slight toxicity to hatching and the second larval instar occurred as using
the reduced rates (half and quarter) of ficld rate. Therefore, these
pesticides were safer than the other tested pesticides to the field
populations of Ch. Carnea.

Table (5): Effect of the tested pesticides at different concentrations on egg
hatching and the second larval instar of Chrysoperla. carnea in the
local population (Abu-Sembil).

Pesticides % Mortality in egg hatching | % Mortality of 2" instar larvae
R R2 R/4 R R2 R/4
Selecton 72% EC 60° 38 22 100° 100° 100°
Lannate 90% SP T0° §2° 30% | 100° 96° 86°
Aphox 50% DG 187 12¢ 10% 247 2% 14
Trebon 30% EC 207 187 16° 247 18% 108
Confidor 20% SL 26" 165 0% 30° 26 18%
Admire 20% SC 40° 32° 20° KT 28° 224
Admiral 10% EC 4 T30% 228 397 28 18%
Match 5% EC an® 26° 149 520 36° 24
Bancol 30% WP 207" 16 149 26" 18 16"
Bio-Nly 30x10° 20% 16% 0% 24 s B
celis/ml
Vertimee 1.8 % EC 22% 18° 0% 277 18 1o
Afugan 30% EC 267 18° 124 567 187 12¢
Ridomil plus 50% 22% 18° 145 2% 16 iy
WP
Topas (100) 10%EC| 122 | 10 6 224 T

Means with different letters in the same column are significantly differem (P< 0.03) using Dunce
Multiple Range Test in SAS.

The present results confirmed that the collected Ch. carnea
populations from the fields previously using pesticides intensively were
more tolerant or resistant to pesticides than those populations collected
from free of previous pesticide application fields or laboratory
susceptible strain. Although the tested pestic’des belong to several
chemical groups but the field populations of Fayum and Menofia were
tolerant to most of them except the conventional insecticides; selecron
and lannate that were registered against cotton leafworms in Egypt.
Based on, using of match against cotton leafworms on vegetable crops
instead of selecron and lannate is safe for Ch. carnea populations.
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Table (6): Effect of the tested pesticides at different concentrations on egg hatching and the
second larval instar of Chrvsoperin carnea in the local population (Favum).

Multiple Range Test in SAS.

b s e T e T T T T T T 7_FJ
Means with different letters in the same column are significantly ditferent (P< 0.03) using Dunce

Pesticides % Mortality in egg hatching % Mortality of 2™ instar larvae
R R72 R/4 R R/2 R/4

Selecron 72% EC 44° 30° 16" 1007 98 96°
Lannate 90% SP 64 40 22° 9g* 947 88°
Aphox 50% DG 1I0° 6° 4 67 12° 0%
Trebon 30% EC 228 189 145 16% 12 &%
Confidor 20% SL 14° 10 g8° 287 207 10%
Admire 20% SC 12° 10% 5 34° 207 129
Admirat 10% EC 30° 20 16° 287 20° 149
Match 5% EC 30° 22° 8 46 28° 20°
Bancol 50% WP 12¢ 10° g 18 ¢ Ky
Bio-fly 30x10° cells/ml i4° 10% 6° 14% 10° FU
Vertimee 1.8 % EC 14° K5 6° 20° 128 6%
Afugan 30% EC 20° 16" 10° 44 38" 20°
Ridomil plus 56% WP 12¢ g 6° 10% g ry
Topas (100} 10% EC 10° l_ﬂi_ 4 12 8° 4" ]

Table {7): Effect of the tested pesticides at different concentrations on ¢gg hatching and the

second larval instar of Ch. carned tn the local population {Menofia)

Pesticides % Mortality in eggs hatching! % Mortality of 2" instar
larvae
R R/2 R/4 R R2 R/4
Selecron 72% EC 16° 32F 20° 1007 100 98°
Lannate 90% SP 627 38" 26° 96" 947 90%
Aphox 30% DG 12 ] 6° 10 8¢ 6°
Trebor 30% EC 2 16" [ 2T | 167 8
Confidor 20% SL 16° i g 24° 16 8°
Admire 20% SC IS 127 10° 36° 22¢ 14%
Admiral 10% EC 32 25 ] If 32° 20°% 169
Match 5% EC 3% 20° 109 44° 24¢ 189
Banco! 50% WP 1457 1" 6% 207 14% 8°
Bio-fly 30xi0° cellyml | 16° 12 6™ e | 1% 6"
Vertimec 1.8 % EC 1457 ] 4 18 10 4
Afugan 30% EC 20% 18 10% 46° 40° 22°
Ridomil plus 50% WP 10° 6t 4° g 6F 42
Topas (100) 10% EC Il 8T ¥ 168 68 4

Means with different [etters in the same column are significantly different (P< 0.05) using Dunce
Multiple Range Test in SAS.

560



Toxicity of recommended pesticides ag@inst .. ..o ooereeopoeeiecvee e

The diagnostic concentration technique according to Roush and
Luttrell (1989) was used to measure the susceptibility of the field
populations to the tested pesticides comparing with the laboratory
culture of Ch. Carneu as shown in Table (8). The results indicate that
the diagnostic technique is accurate to determine the low levels of
resistance in such populations of Ch. Carnea and to detect the resistance
in ditferent stages of field populations.

The highest values of resistance percentage were obtained in the
collected populations of Ch. carnea from the fields using pesticides
intensively {Fayum and Menofia) and the lowest values were in the
collected populations from free pesticide fields (Baharia and Abu
Sembil). The resistance percentage values of egg hatching in all field
populations were higher than those in the second larval instar. Also, the
highest values of resistance percentage were obtained with the three-day
old eggs when using admire in the field pepulations of Fayum and
Menofia {76.9 and 73.1%), where the lowest values were obtained with
the second larval instar when using selecron and lannate in all field
populations. Although the insecticides selecron, lannate and aphox have
the same mode of action but the second larval irstar was resistant to
aphox and sensitive to selecron and lannate in al! field populations. In
contrary, the egg hatching was resistant to the cholinesterase inhibitors
(selecron, lannate and aphox) in all field populations of Ch Carnea
with contrast with the values of resistance percentage. [t can be
concluded that the egg hatching is more tolerant than the second larval
instar to pesticides and it can be recommended to release the egy stage
of Ch. Carneu in greenhouses and open fields in controlling aphids.

Data of resistance percentage for egg hatching and the second
larval insatr confirmed the previously data of toxicity for tested the
pesticide in the different field populations of Ch. Carnea. As a
conclusion, the results of this study suggest that, it can be monitoring
pesticide resistance in different stages of Ch Carnea by using
discriminating concentrations. This method can be particularly useful
for determining the low resistance ratios.

4. DISCUSSION

Most insecticides are toxic not only to pest insects, but also to the
natural enemies of the pests. In an integrated control program, it would
be helpful to utilize insecticides of minimal toxicity to the natural
enemies of pest species. Such a practice might help alleviate the
problem of pest resurgence which is frequently associated with
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protection, The results obtained with lannate (methomyl) and selecron
(profenofos) for Ch. carnea agreed with the literature that reports these
insecticides are highly toxic to eggs and larvae (Badawy and El Armaocuty, 1999;
Dinter and Kratz, 2000 and Nasreen et a/., 2003). Guven and Goven (2003) stated
that the insecticides profenfos and methomyl showed high toxicity resulting in a
mortality rate of 100% in Ch. carnea larvae. Varghese and Beevi {2004) found that

profenfos was highly toxic to Ch. carnea larvae.

Table (8): Resistance percentage of egg hatching and the second larval instar of Chrysoperia
Carnea in different field populations,

Pesticides | % Resistance of egg hatching in different % Resistance of the second larval
populations instar in different populations
Baharia Abu Fayum Menofia Baharia Abu Fayim Menofia
Oasis Sembil Qasis Sembil
Selecron
72% EC 2839 3333 AT 48.89 0.0 0.0 0.0 0.0
Lannate
90% SP 12.50 12.50 20.00 22,50 0.0 0.0 2.00 400
Aphox
50% DG 3846 3077 6154 5385 3750 25.00 50.00 68.75
Trebon
30% EC 1429 2857 21.43 21.43 13.33 20.00 16,67 33.33
Confidor
20% SL i8.75 1875 56.25 5060 0.0 16,67 2227 3333
Admire
20% SC 2108 30.08 7692 7308 12.50 8.33 2947 2500
Admiral
10% EC 435 435 1478 3044 27.50 2.50 30.00 20.00
Match 3%
EC 12.50 16.67 37.50 33.33 345 10.35 20.69 2414
Bancol
50% WP 1818 9.09 45.46 16.36 15.00 35.00 3500 50.00
Bio-fly
30x10° 10,00 0.0 30.00 20.00 13.33 20.00 53.33 16.67
cells/ml
Vertimec
1.8%EC 3750 31.25 56.25 56.25 20,00 2667 3333 4000
Afugan 0.0
3096 EC 18.73 37.50 37.50 7.14 20.00 3744 3429
Ridomii
plus 50% 308 -10.0 40.00 50.00 3333 2222 44.44 55.56
WP
Topas (100)
10% EC 0.0 14.29 28.57 14.29 125 3750 25.00 37.50
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Plapp and Bull (1978) found that carbaryl was low in toxicity to
Ch. carnea, while methomy!l was highly tox‘c. They reported that
methomy! an oxime carbamate was safer for the predator than carbaryl,
an aryl carbamate. In contrary, the results reported here indicated that
methomyl, was more toxic than aphox (pirimicarb), aryl carbamte to
egg hatching and the second larval instar of Ch. carnea. Helgesen and
Tauber (1974) reported that pirimicarb was not toxic to Ch. carnea. El
Arnaouty and Badawy (1998) reported that the carbamate insecticide,
primicarb was less toxic to Ch. carnea. Jansen (2000) found that the
populations of lacewing larvae were unaffected by pirimicarb.

However, it would be regretiabie to exclude toxic compounds
without looking for their specific uses. Selecron and lannate are
recommended to be used in vegetable fields depending on it’s highly
efficacy to cotton leafivorm. The results in this study showed that the
insect growth regulator compound, match (lufenuron) gave moderate
toxicity to the larvae and low toxicity to egg hatching of Ch. carnea.
These results supported by Bueno and Freitas (2004) who reported that
lufenuron acted as an inhibitor of the ecdysis process for larvae of Ch.
externa. First and second larvae died upon reaching ecdysis and the
third instar larvae died at the start of pupation. Based on, lufenuron was
classified as harmful for the three instar stages and showed no ovicidal
activity. Accordingly, it can be recommended to use match that was
registered in Egypt against cotton leafworms on vegetable crops instead
of selecron and lannate depending on being sater for Ch. carneda eggs
and give a good coitrol to pest insects.

The insecticides; trebon (etofenprox), admire (imidacloprid).
admiral {pyriproxyfen) and bio-fly (Beauwvaria bassiung) were
registered against the whitefly insect in Egypt. They can be classified
into four groups; pyrethroid, neonicotinoid, insect growth regulator and
microbial insecticide, respectively. It is known that these insecticides
give excellent control of the whitefly except bio-fly has poor efficacy
{Barakat er al. 2005). Toxicity results of these compounds to egg
hatching and the second larval instar of Ch. carnea populations that
were collected from Fayum and Menofia were separated between the
tested chemical insecticides. It was found that the use of admire and
trebon for controlling whiteflies were safer to Ch. carnea population
than those of admiral. The same finding was obtained by Chen and Liu
{2002) who stated that pyriproxyfen significantly reduced the survival
rates of egg and larvae of Ch. rufilabris.

Earlier studies (Van den Bosch et al. 1956, Bartlett 1964, Lingren
and Ridgway 1967) suggested that all synthetic organic insecticides
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widely used in agriculture were highly toxic to both parasitic and
predaceous insects. In this respect, the major difference of our finding is
that the synthetic pyrethroid and the new chemical group neonicotinoid
seem to be an exception to this rule. Our work can be explained from
the study of Ishaaya and Casida (1981} who reported that lacewing
larvae of Ch carnea have usually active esterases to detoxify
pyrethroids. Also, our data support the observation of Varghese and
Beevi (2004) who found that the imidacloprid was highly safe to Ch.
carnea. In the present study, biofly was the least toxic insecticide to Ch.
carneq populations. This finding was obtained in our nreviously study
(Badawy and El-Arnaouty, 1999). The toxicity of pesticide to predators
and insects is based on toxicity of a pesticide active ingredient and on
spray frequency. Unfortunately, the vegetable crops are sprayed several
times against whitefly through one season in Egypt. Although we have
known more about the side effects of whitefly insecticides on Ch.
carnea, there is much that we do not vet understand about the effect of
frequency spray against whiteflies on Ch. carnea populations.

The results suggested that bancol (bensultab) which belongs to
the relatively new cheniical group (nereistoxin analogue) can be used
usefully against leaf miners in the vegetable crons. which was quite low
in toxicity to the field populations of Ch carnea. The tests with
vertimec (abamectin) showed that it did not cause a noxious effect to
fieid populations of Ch. carnea that were collected from locations
intensively using pesticides: its toxicity was less than 20% for egy
hatching and second larval instar. Similar results were obtained by
Badawyv and El-Arnaouty (1999), Srinivasan and Babu (2000} who
reported that abamectin had no adverse influence on the second larval
instar. Nasreen ef of., (2003) found that abamectin was not toxic to Ch.
carrea. Abamectin also demonstrated selectivity for other chrysopid
species such as Ui extemy (Hagen) in earlier studies (Perez, 1983;
Ribeiro et «f. 1988) and aiso by Bueno and Freitas (2004).

It was found that the tested fungicides; ridomil plus and topas
(100) used against late blight and powdery mildew diseases had low
toxicity to Ch. Carnea stages. In contrary, afugan at the recommended
dose caused moderate toxicity to the larvae of field populations (46-
65%) and highly toxic to laboratory culture larvae (70%). It may be
attributed to its chemical group phosphorothiclate. Generally, it had
little impact on egg hatching of Ch. carnea populations, However ,
there is little literature about the side effects of fungicides on the
different stages of Ch. carnea. Guven and Goven (2003) reported that
ridomil revealed low toxicity and caused mortality of 25% to the larvae
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of Ch. carnea. Raudonis et al., (2004) found that the fungicides were
slightly toxic to Ch, perla, and reported that they could be used in
integrated pest management.

Biological control of aphids must be compatible with chemical
control of other insects, plant diseases and mites. Integrated use of
natural enemies particularly Ch. carnea stages for the management of
vegelable aphids with different pesticides against other pests appears
possible by use of selective pesticides or the use of reduced
concentrations of other pesticides so that at least one life stage of Ch.
carnea wiii be conserved. The data of seiectivity indicate that aphox,
confidor, bancol and vertimec may be the safest available insecticides
for the predator Ch. carnea and are good candidates for the use against
aphids, thrips, leaf miners and red spider mites, respectively. The
integration of the data presented here show that the use of admire,
trebon and bio-Fly for controlling whiteflies was safer to Ch. carnea
population than admiral. The insect growth regulator match was
moderate toxic to Ch. curnea but it is preferable using it against cotton
leaf worms instead of selecron and lannate that caused complete
mortality to larvae. The results confirmed that the fungicide topas (100)
is more suitable to be used against powdery mildew disease instead of
afugan because of its poor side effects on Ch. carnea stages. The
fungicide redomil plu. which is used against the late blight disease on
vegetable crops was harmless to egg hatching and second larval insiar
of Ch. carnea. This means that both active ingredients; metalaxyl and
copper oxychloride have low toxicity to Ch. carnea populations.

The present data confirmed that 3-day old eggs were more

tolerant to tested pesticides than the second larval instar of Ch. carnea.
These resuits are in agreement with Grafton-Cardwell and Hoy (1983)
who stated that the ¢gus and pupae are the most resistent stages and
larvae are more tolerant to pesticides than the adults of Ch. carnea.
The common green lacewing, Ch. c¢arnea has undergone extensive
pesticide screening because it is distributed worldwide and has a wide
prey range (New 1975, Bigler 1984 and Bueno and Freitas 2004). The
results of some laboratory programs that have screened Ch. carnea for
its response to vacious pesticides are different. Effects of pesticides are
difficult to categorize because many different methods were used for
testing, including LTsy, LDsp and single field doses. Many different
stages were also tested.

This is the first documentation about the variance of pesticides
tolerance in different populations of Ch. carnea in Egypt. The results of
the present study confirmed that the collected Ch. carnea populations
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from the fields using pesticides intensively (Fayum and Menofia) were

pesticide fields (Baharta Oasis and Abu-Sembil) and laboratory culture.
Although the tested pesticides belong to several chemical groups but the
field populations of Fayum and Menofia toleratad most of them except
the conventional insecticides; selecron and lannate. Fayum and Menofia
populations were more tolerant to the pesticides in general suggests that
they are gradually developing resistance to these pesticides due to a
higher pesticide pressure in the flelds. Similar results were obtained by
Grafton-Cardwell -and Hoy (19835). It may be more important to have a
look at the exnosure to all pesticides in each {ocation. Developrioint of
resistance to one pesticide may increase the level of tolerance to another
(cross-resistance) or decrease tolerance to another (negatively-
correlated cross-resistance). It was also found that there are no
differences in responses to pesticides between the populations of Fayum
and Menofia, Data suggest that Ch carnea response to a particular
chemical in one locality may be the same as in anothor location, it may
be due to that the same pesticides using in most Governorates of Egypt.
The existence of more tolerant populations gives encouragement that
field or laboratory selection for full resistance may one day be
successful.
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