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ARTICLE INFO ABSTRACT
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coepted: methoxyfenozide and chromafenozide) used against the cotton

Keywords: leafworm, Spodoptera littoralis (Boisd.) in cotton field was
Insect Growth Regulators ~ studied on Coccinellidae spp, Chrysoperla carnea and true
% efficacy spiders predators under field conditions during 2013 and 2014
predators cotton seasons. The obtained results showed that the numbers

of all tested predators were decreased after three days of IGRs
application and return to increase after seven days in the two
seasons. Chlorfluazuron was the most toxic against all tested
predators. The percent efficacies of Chlorfluazuron were 37.07,
33.60 and 24.90% for Chrysoperla carnea, true spiders and
Coccinellidae spp, respectively. While, flufenoxuron (13.89%),
teflubenzuron (22.60%) and methoxyfenozide (22.13%) were
the lowest toxic against Coccinellidae spp. C. carnae and true
spiders, respectively. These results recommended that
chlorfluazuron was not suitable during the peak of natural
enemies.
INTRODUCTION
Insect Growth Regulators (IGRs) are compounds which interfere with the
growth, development and metamorphosis of insects. IGRs include synthetic
analogues of insect hormones such as ecdysoids and juvenoids and non-hormonal
compounds such as precocenes (Anti JH) and chitin synthesis inhibitors. An IGR,
therefore, does not necessarily have to be toxic to its target, but may lead instead to
various abnormalities that impair insect survival (Siddall, 1976). Most insect growth
regulators are selective insecticides that are active against the immature stages of a
number of insect species. Most compounds that belong to the IGR class are not
stomach or neurotoxic poisons, but have a unique mode of action that disrupts the
molting process or cuticle formation in insects or interferes with the hormonal
balance of insects (Dhadialla et al., 1998 and Tasei, 2001). They are characteristically
slow acting against a narrow range of sensitive stages of the insects’ life cycle with
detrimental effect against target pests (Casida and Quistad, 1998). Insect growth
regulators are generally considered compatible with natural enemy conservation
(Liua and Stansly, 2004).
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Green lacewing, Chrysoperla carnea Stephens is an important natural enemy,
belonging to family chrysopidae, orders Neuroptera. The larvae are important
predators, especially to control aphids (Michaud, 2001). C. carnea has received much
attention of farmers and researchers as a biological pest control agent due to its
polyphagous and voracious nature, vast geographical distribution (New, 1975.). C.
carnea reported to give 100 percent lepidopteran pest control in fields, orchards and
green houses (Rincon, 1999).Gogi et al. (2006) found that bupfenzin (555g Alha™)
and lufenuron (49g Alha™) caused reduced the population densities of coccienellids
in cotton field after application. Tobozada et al. (2015) reported that flufenoxuron
and lufenuron were low toxic against Coccinella undecimpunctata in cotton field.
Alimohamadi et al. (2014) found that hexaflumuron had significant effects on the
mortality of eggs, but no significant effects on mortality of larvae or pupae the
ladybird beetle, Hippodamia variegata (Goeze) (Coleoptera: Coccinellidae)

Spiders are the largest (most diversified) order of terrestrial true predators
(Coddington and Levi, 1991). Most species are generalist predators; some are
oligophagous (Pekar et al. 2012).

This work aims to evaluate the toxicity of some insect growth regulators in
different classes (chitin synthesis inhibitors and ecdysone agonist) against
Coccinellidae spp., C. carnae and true spiders' predators in cotton fields.

MATERIAL AND METHODS

Insect Growth Regulators:
1- Lgfenuron (Match 5% EC). The field rate is 160 ml/feddan (feddan = 4200
m’)
2- Chromafenozide (Virtu 80% WP). The field rate is 25g/feddan
3- Teflubenzuron (Nomoult 15% SC) The field rate is 200 ml/feddan
4- Flufenoxuron (Caseced 10% DC). The field rate is 200 ml/feddan
5- Methoxyfenozide (Runner 24%SC). The field rate is 150 ml/feddan
6- Chlorfluazuron (Atabron 5% DC). The field rate is 400 ml/feddan
Test predators
1- Coccinellidae  family includes  Coccinella  septempunctata, C.
undecimpunctata, Cydonia spp., Hippodamia tredecimpunctata and Scymnus
Spp. in all stages were counted.
2- Green lacewing, Chrysoperla carnea larvae and eggs were counted.
3-  True spider, all stages of true spiders were counted.
Experimental design:

The experimental area was about seven feddans was divided to seven block,
one block for each compound and control. Each block was divided to four sub blocks
(as replicates). The numbers of Coccinellidae predators, C. carnea and true spider on
100 cotton plants were counted directly (Twenty five of cotton plants chosen
randomly in each replicate) before treatment and examined after 3, 7 and 10 days
from treatment. Henderson and Telton (1955) equation was used to calculate the
percent efficacy of the predators number.

Statistical analysis

Data were subjected to the analysis of variance test (ANOVA) via Randomized
Complete Block Design (F. test) and analysis of variance (one ways classification
ANOVA) followed by a least significant difference, LSD at 5% (Cost at Statistical
Software 1990).
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RESULTS AND DISCUSSION

Effect of the tested IGRs on Coccinellidae

Data in Table (1) show that the efficacy percent of Coccinellidae during 2013
season after three days of Insect Growth Regulators (IGRs)application was 40.30,
39.80, 34.70, 33.50, 32.10, and 24.00% in chlorfluazuron, chromafenozide,
lufenuron, methoxyfenozide, teflubenzuron and flufenoxuron, respectively. This
result clear that chlorfluazuron is the most toxic insecticide against Coccinellidae spp.
after three days of application. After seven days of application the average numbers
of Coccinellidae was increase and continued until ten days of application. The mean
percentages of efficacy were 27.18, 26.11, 23.18, 19.16, 18.02 and 13.47 % for
chlorfluazuron, chromafenozide, lufenuron, teflubenzuron, methoxyfenozide and
flufenoxuron, respectively.

Table 1: Reduction percentage of the tested insect growth regulators on some predators in cotton fields
during 2013 season

No. of predators and % efficacy after different time
1 ] $
g o S ©» > » < P Means Mean % of
g: IGR,s % g § C § 5 ° g _cgf S § +SE efficacy
g 28| F|c=| 22| §
= 5}
Lufenuron 32 22 34.70 25 29.30 35 5.50 27.3+6.8° 23.18
a Chromafenozide 30 19 | 39.80 | 23 30.60 | 32 7.90 24.7+6.7° 26.11
§ Teflubenzuron 28 20 | 32.10 | 25 19.20 | 30 7.50 25.0+5.0° 19.61
(51,. Flufenoxuron 25 20 24.00 24 13.10 28 3.30 24.0+4.0° 13.47
§ Methoxyfenozide 30 21 33.50 | 28 15.60 | 33 5.00 27.3+6.1° 18.02
2 Chlorfluazuron 35 22 | 40.30 | 28 | 27.60 | 35 13.60 28.3+6.5° 27.18
Control 38 40 --- 42 - 44 -—- 42.0+£2.0*
F values 2.84"
LSD 8.24
0 Lufenuron 18 12 | 33.30 15 | 27.50 19 18.80 15.3+3.5° 26.55
5 Chromafenozide 15 9 40.00 15 | 30.40 17 12.80 13.7+4.2° 27.75
_§ Teflubenzuron 16 10 37.50 13 29.40 17 18.30 13.343.5° 28.37
l Flufenoxuron 19 12 | 36.80 15 | 31.40 18 | 27.10 15.0+3.0° 31.77
2 Methoxyfenozide 14 8 42.90 10 | 37.90 15 17.60 11.0+3.6° 32.78
% Chlorfluazuron 18 9 50.00 13 17.00 17 | 23.10 13.0+4.0° 38.18
® Control 20 20 23 26 23.0+3.0%
F values 3.6
LSD 6.2
Lufenuron 18 8 59.60 18 16.70 | 21 6.70 15.7+6.8° 27.65
o Chromafenozide 18 10 | 49.50 19 12.10 | 22 2.20 17.0+6.2° 21.25
g Teflubenzuron 16 9 48.90 16 16.70 17 15.00 14.0+4.4° 26.84
4 Flufenoxuron 17 7 62.60 14 31.40 20 5.60 13.746.5° 33.27
% Methoxyfenozide 15 10 | 39.40 15 16.70 17 9.30 14.0+3.6° 21.80
i Chlorfluazuron 12 6 45.50 10 | 25.00 14 4.00 10.0+4.0° 30.59
Control 20 22 24 25 6.70 23.7£1.5%
F values 2.1
LSD 8.8

SMeans number of predators after 3, 7 and 10 days

Data during 2014 season showed the average numbers of Coccinellidaec was
reduced with all tested IGRs after three days of application. After seven days the
population was increased until ten days of IGRs application. The mean percentage
efficacies were 22.62, 19.30, 16.63, 15.75, 14.31 and 13.55 % for chlorfluazuron,
methoxyfenozide, lufenuron, chromafenozide, flufenoxuron and teflubenzuron,
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respectively. Statistical analysis shows that there is no significant difference between
treatments on the mean numbers of predators after three, seven and ten days of
application, but there is significant difference between all IGRs and control (Tables 1
and 2).

Table 2: Reduction percentage of the tested insect growth regulators on some predators in cotton fields

during 2014 season.

o] No. of predators and % efficacy after different time
[¢]
§ g - > - > » > SMeans =+ Mean %
5 IGR.s E QE) é‘ ° § 5 \o § .‘3 © § SE of efficacy
0 D= ° s Py g
mRo| o T | = T | = o)
Lufenuron 21 18 | 25.00 | 23 14.81 | 29 10.08 23.3+5.5° 16.63
a Chromafenozide 22 19 24.43 25 11.62 30 11.21 24.7+5.5° 15.75
5 Teflubenzuron 17 14 | 2794 | 20 8.50 25 4.24 19.745.5° 13.55
=) Flufenoxuron 16 13 | 2891 19 7.64 23 6.40 18.3+5.1° 14.31
:: Methoxyfenozide 21 18 | 25.00 | 20 | 2593 | 30 6.98 22.7+6.4° 19.30
o Chlorfluazuron 22 19 | 2443 | 20 | 2929 | 29 14.16 22.745.5 22.62
Control 28 32 36 43 37.0+5.6a
F values 3.58"
LSD 9.79
0 Lufenuron 19 14 32.46 18 19.84 21 16.15 17.7+3.5° 22.81
5 Chromafenozide 18 15 | 23.61 18 15.38 19 19.92 17.3+2.1° 19.63
_§ Teflubenzuron 15 13 20.56 14 21.03 18 8.97 15.0£2.6° 16.84
e Flufenoxuron 17 14 | 2451 15 | 25.34 18 19.68 15.7+2.1° 23.17
2 Methoxyfenozide 16 12 | 31.25 14 | 25.96 17 19.40 14.3+2.5° 25.53
% Chlorfluazuron 19 12 42.11 14 37.65 18 28.13 14.7+3.1° 35.96
© Control 22 24 26 29 26.3+£2.5°
F values 738"
LSD 6.68
Lufenuron 16 12 28.00 15 25.00 18 20.59 15.043.0° 24.52
— Chromafenozide 15 11 29.60 | 14 | 25.33 18 15.29 14.3+5.3° 23.40
% Teflubenzuron 16 12 | 28.00 | 15 | 25.00 17 | 25.00 14.7+2.5° 26.00
] Flufenoxuron 15 10 | 36.00 | 13 | 30.67 15 | 29.41 12.742.5° 32.02
g Methoxyfenozide 13 9 33.54 12 | 26.15 17 7.69 12.7+4.1° 22.46
¢ Chlorfluazuron 14 9 38.29 11 37.14 13 34.45 11.0£2.0° 36.62
Control 24 25 30 34 29.7+4.5°
F values 15.24"
LSD 4.37

Means number of predators after 3, 7 and 10 days

The obtained data cleared that chlorfluazuron was the most toxic against
Coccinellidae predators while flufenoxuron was the lowest toxic (Fig. 1). This result
was consistent with Olszak et al. (1994). The authors evaluated insect growth
regulators (IRGs) (Cyromazyne, Triflumuron, Chlorfluazuron, Teflubenzuron,
Diflubenzuron, Flufenoxuron and Fenoxycarb) on different developmental stages of
Adalia bipunctata and C. septempunctata. The authors found that chlorfluazuron was
the most dangerous one for almost all larval stages.

Carton et al. (2003) evaluated the insecticidal activity of two ecdysone agonists,
methoxyfenozide and halofenozide against last-instar larvae of the natural predator
Harmonia axyridis (Col., Coccinellidae). The authors found that the ecdysteroidal
activity of the compounds caused premature induction of larval molting, cessation of
feeding and incomplete pupation in affected larvae. Although, compared with
previous results with methoxyfenozide and halofenozide in target pests such as the
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Colorado potato beetle, Leptinotarsa decemlineata, these compounds caused
mortality only after application at relatively high concentrations. James (2004) found
the effect of buprofezin, a chitin synthesis inhibitor, on development and survival of
immature stages of Harmonia axyridis (Pallas), very few H. axyridislarvae (3.1%)
treated with buprofezin reached adulthood, although 65% of treated pupae emerged
successfully. On the other hand, Alimohamadi et al. (2014) found that hexaflumuron
had significant effects on the mortality of eggs, but no significant effects on mortality
of larvae or pupae the ladybird beetle, Hippodamia variegata (Goeze) (Coleoptera:
Coccinellidae).
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Fig. 1: General means of reduction percentage of the tested IGRs on some predators in cotton fields
during 2013 and 2014.

Effect of the tested IGRs on Chrysoperla carnea

The average numbers of C. carnea was decreased after three days of all tested
IGRs treatment during 2013 season. Chlorfluazuron was the most effective on C.
carnea after three days of treatment followed by methoxyfenozide with percentage
efficacy was 50.00 and 42.90%, respectively. After seven days of insecticide
treatment the C. carnea began to increase till ten days after treatments with all tested
IGRs (Table 1). The percent of efficacy were 37.90, 31.40, 30.40, 29.40, 27.50 and
17.00% with methoxyfenozide, flufenoxuron, chromafenozide, teflubenzuron,
lufenuron and chlorfluazuron, respectively. The mean percentages of efficacy were
38.18, 32.78, 31.77, 28.37, 27.75 and 26.55% for chlorfluazuron, methoxyfenozide,
flufenoxuron, teflubenzuron, chromafenozide and lufenuron, respectively.

During 2014 season the same results approximately was found. The population
of C. carnea was decreased after three and continued to increase after seven days of
IGRs application. (Table 2) chlorfluazuron was the most toxic against C. carnea
(42.11 and 37.65% after three and seven days, respectively). The mean percentages of
efficacies were 35.96, 25.53, 23.17, 22.81, 19.63, and 16.84% for chlorfluazuron,
methoxyfenozide, flufenoxuron, lufenuron, chromafenozide and teflubenzuron,
respectively. Statistical analysis shows that there is no significant difference among
all treatments on the mean numbers of predators after three, seven and ten days of
application, but there is significant difference between all IGRs and control (Table, 1
and 2).

Generally, chlorfluazuron was the most toxic to C. carnea during the two
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seasons (Fig. 1). Rimoldi et al. (2008) found that methoxyfenozide did not produce
significant mortality in any stages of Chrysoperla externa. Dilbar et al. (2012) found
that lufenuron was intermediately toxic in all post treatment intervals against the
larvac of C. carnea. Desuky et al. (2012) found that methoxyfenozide gave the
highest initial effect on C. carnea, Peaderus alfierii and Coccinella spp. that recorded
reduction of 39.71, 28.89and 20.95% for respectively. In laboratory experiments,
lufenuron exerted no adverse effects on egg survival of the predatory beneficial green
lacewing, Chrysoperla externa (Bueno and Freitas, 2004). However, the compound
caused 100% mortality in neonate larvae that hatched from the Treated eggs. All first
and second instar larvae treated with lufenuron died.

Effect of the tested IGRs on true spider

Data in Tables (1&2) showed that population of true spiders was reduced after
three days of application during 2013. The percentages of efficacy were 62.6, 59.6,
49.5, 489, 455 and 39.4% for flufenoxuron, lufenuron, chromafenozide,
teflubenzuron, chlorfluazuron and methoxyfenozide, respectively. The results showed
that chromafenozide was the most toxic against true spiders followed by
chromafenozide. After seven days of application the highest percent efficacy was
31.40% on flufenoxuron while, the lowest one was 12.10% for chromafenozide. After
ten days of application the population was increased again. During 2014 the
population of true spider was reduced after three and seven days with all tested IGRs.
Chlorfluazuron was caused the highest % efficacy after three, seven and ten days of
application; the mean percentages of efficacy were 38.29, 37.14 and 34.45%,
respectively. Statistical analysis shows that there is no significant difference between
mean numbers of predators at all treatments after three, seven and ten days of
application, but there is significant difference between all IGRs and control (Table 1
and 2). Generally, the highest harmful on the true spiders was Chlorfluazuron
according to the average of two seasons. While, methoxyfenozide was the lowest
toxic (Fig. 1).

Desuky et al. (2012) found that during 2007 season methoxyfenozide recorded
the highest initial and residual effect among all tested IGRs against true spiders,
Orius spp. and Scymnus spp. that manifested (38.63 and 27.27%), (20.63 and
37.50%) and (17.44 and 21.94%), respectively.

Finally, the obtained results cleared that chlorfluazuron was the most toxic
against Coccinellidae spp, Chrysoperla carnea and true spiders predators. The
percent efficacies of Chlorfluazuron were 24.90, 37.07 and 33.60 % for the three
predators, respectively. While, the lowest toxic against Coccinellidae spp., C. carnae
and true spiders were flufenoxuron (13.89%), teflubenzuron (22.60%) and
methoxyfenozide (22.13%), respectively (Fig. 1). These results recommended that
chlorfluazuron was not suitable during the peak of natural enemies.
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