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1.Introduction 
Cotton aphid, Aphis gossypii (Glover) 

(Homoptera: Aphididae), is an important polyphagous 
pest on cotton, many of the field crops and vegetables 
worldwide (Konar et al., 2013; Ahmad et al., 2016). It 
causes serious damage and threat to cotton plants 
through sucking phloem sap, causing crinkled, wilted 
leaves and hindering plant growth, beside honeydew 
production and virus transmission (Leclant and Den-
guine, 1994). The excretion of honeydew causes a con-
dition known as “sticky cotton”, reduce yield and quality 
of cotton fibers, and cause problems during fiber pro-
cessing and spin manufacturing (Denguine et al., 2000). 
In addition, honeydew acts as a medium for the sooty 
mold fungus growth that diminishes the photosynthetic 
activity and thus plants lose their vigor and growth be-
comes stunted (Sarwar et al., 2014).   

On a hand, pesticides remain a very important 
component among the strategies for effective control of 
cotton aphid. On the other hand, the continuous and un-
wise uses of pesticides resulted in the development of 
resistance, particularly to pyrethroids and neonicotinoids 
(Wang et al., 2002; Mushtaq and Arif, 2008). To coun-
teract the resistance problem and achieving an effective 
control with lower doses of used insecticides many re-
searchers resorted to the insecticide mixtures with other 
control agents such as IGRs (Ghoneim et al., 2012; 
Basit et al., 2013). Furthermore, pesticides can pose 
environmental hazards. The common neonicotinoid pes-
ticide, thiamethoxam, impairs the physical ability of 
honey bee to fly and navigation (Henry et al., 2015; 
Tosi et al., 2017).  

Thus, the trend towards using of environmental 
safer insecticides has become a new awakening attention 
and unabated challenge in controlling cotton insect pests. 
Among these insecticides, flonicamid is a systemic in-
secticide that belongs to the chemical group of pyridine-
carboxamides. Flonicamid shows selective activity 
against aphids and other sap-sucking insects (Roditakis 
et al., 2014). It causes irreversible inhibition of feeding 

behavior to adult aphids, and acute toxicity to aphid 
nymphs. Flonicamid has no negative impact on pollinat-
ing insects or natural enemies, so the use of this insecti-
cide is ideal for pest management programs (Morita et 
al., 2007; 2014). Furthermore, European Food Safety 
Authority (EFSA) investigated that uses of flonicamid 
are unlikely to pose a consumer health risk (EFSA, 
2015). 

The insect growth regulators (IGRs) pyriproxyfen 
and buprofezin are molt inhibitors for a wide range of 
insects. Pyriproxyfen is a potent juvenile hormone mim-
ic affecting the hormonal balance in insects resulting 
thereby in strong suppression of embryogenesis, meta-
morphosis, and adult formation (Koehler and Patter-
son, 1991). Buprofezin interferes with chitin formation 
by blocking the polymerisation process of N-acetyl glu-
cose amine units. In addition, when the adult females 
were exposed to these two IGRs, reduction of fecundity 
and egg hatching was observed (Uchida et al. 1985). 

From these points of view, laboratory and field 
experiments were carried out with the aim to reduce the 
doses of pesticides, increase their effectiveness and con-
sequently minimize the environmental hazards. In this 
respect, the efficacy of selected insecticides with differ-
ent modes of action and their binary mixtures against A. 
gossypii infesting cotton plants were assessed. The ad-
verse effects of these treatments on the associated natural 
enemies; C. undecimpuctata and C. carnea were also 
investigated.  

2.Materials and Methods 

2.1. Experimental insect:  
The field strain of A. gossypii was collected 

from unsprayed plots during the early cotton growth 
period at the Experimental Farm of the Faculty of Agri-
culture, Alexandria University, Egypt. The heavily in-
fested leaves and shoots of cotton plants with aphid colo-
nies were picked and transferred to the laboratory in 
paper bags and used for the bioassay experiments. 

Effectiveness of Certain Insecticides Against Cotton Aphid, Aphis 
Gossypii and Their Adverse Impacts on Two Natural Enemies  

Sahar E. Eldesouky 
Department of Cotton Pesticides Evaluation, Plant Protection Research Institute,  

Agricultural Research Center, El-Sabhia, Alexandria, Egypt 
E-mail: Sahar_Eldesouky@yahoo.com 

ID orcid: orcid.org/0000-0003-4823-9013 

Abstract: Efficacy of flonicamid, pyriproxyfen and buprofezin against the field strain of cotton aphid, Aphis 

gossypii adults was tested under laboratory and field conditions. The joint toxic action of flonicamid with 
pyriproxyfen or buprofezin was also evaluated. The adverse effects of these insecticides on two natural enemies, Coc-
cinella undecimpuctata (Linnaeus) (Coleoptera: Coccinellidae) and Chrysoperla carnea (Stephens) (Neuroptera: 
Crysopidae) were also assessed in the field during 2017 and 2018 cotton seasons. Under laboratory conditions, floni-
camid was the most toxic followed by pyriproxyfen and buprofezin with LC50 values 0.58, 3.42 and 4.26 mg L-1, re-
spectively. Potentiating effect was obtained when flonicamid at LC25 was mixed with pyriproxyfen or buprofezin each 
at LC25 and LC10 with co-toxicity factors ranged from 23.08 to 37.52. Mixtures of flonicamid at LC10 with 
pyriproxyfen or buprofezin at LC25 gave an additive effect with co-toxicity factors 18.16 and 10.02, respectively. The 
highest mean reduction percentages of A. gossypii were achieved by flonicamid/pyriproxyfen mixture (90.45 and 
87.15%) followed by flonicamid/buprofezin mixture (87.47 and 81.34%) and flonicamid (84.31 and 77.89%) in both 
seasons 2017 and 2018, respectively. All insecticide treatments were classified as harmless or slightly harmful on C. 
undecimpuctata and C. carnea in the two seasons. Finally, the obtained results indicated that flonicamid and its bina-
ry mixtures with pyriproxyfen or buprofezin could be considered as promising candidates for the management of A. 
gossypii because of their higher efficacy and lower toxicity on associated natural enemies. 

Keywords: flonicamid, pyriproxyfen, buprofezin, cotton aphid, adverse effects. 



8 

Sahar E. Eldesouky 

2.2. Tested insecticides:  
The common names of the selected insecti-

cides, trade names, manufacturer and field recommend-
ed rates are listed in Table (1).   

2.3. Laboratory experiments:  
Efficacy of flonicamid, pyriproxyfen and bu-

profezin were evaluated against the field strain of A. 
gossypii adults under laboratory conditions using the 
leaf-dip bioassay technique (Moores et al., 1996). Six 
serial concentrations of each insecticide were freshly 
prepared in water. Cotton leaf discs were collected from 
untreated field, washed, dried, dipped for 10 seconds in 
each concentration and allowed to dry for 30 min. For 
control treatment, leaf discs immersed in water only. 
Two treated leaf discs were placed in each Petri dish (9 
cm diameter) containing filter paper. Ten apterous adult 
cotton aphids of same size were transferred to the treat-
ed leaf discs by a hair brush. Each concentration was 
replicated four times. The Petri dishes were reserved at 
25 ± 2 °C, RH 65 ± 5% and 12:12 (light: dark) photo-
period. Mortality percentages were recorded after 24 h 
from treatment and subjected to probit analysis 
(Finney, 1971). LC10, LC25 and LC50 values, their con-
fidence limits and slope ± SE were calculated. 

The binary mixtures of flonicamid at LC25 and 
LC10 with pyriproxyfen or buprofezin at LC25 and LC10 
against A. gossypii were evaluated. Three control 
groups were subjected to calculate the expected mortali-
ties. The co-toxicity factors of tested mixtures were 
calculated according to Mansour et al., (1966), as fol-
lows:  

This factor was used to categorize the results into three 
categories as follow: Co-toxicity factors ≥ +20 meant 
potentiation; co-toxicity factors < -20 meant antagonism 
and co-toxicity factors between -20 and +20 meant ad-
ditive effect.  

2.4. Field experiments:  
Two field experiments were conducted during 

2017 and 2018 cotton seasons at Abees, Alexandria, 
Egypt. Cotton variety Giza 86 was sown following 
standard agronomic practices at the first of April in the 
both seasons. Five treatments in addition to control 
were arranged in a randomized complete block design 
(RCBD) with 4 replicates (175 m2 each). Knapsack 
sprayer equipment (CP3) was used for treatments appli-
cation at the rate of 200 liter per feddan. Insecticides 
were applied on May 14 and May 27 at 2017 and 2018 
seasons, respectively. Control was sprayed by water 
only. Flonicamid, pyriproxyfen and buprofezin were 
applied at the recommended field rates. Mixtures of 
flonicamid/pyriproxyfen and flonicamid/buprofezin 
were mixed at the half field rates for each insecticide 

alone. Ten plants per plot were selected randomly and 
inspected in the morning for the aphids and natural ene-
mies’ counts. The sampling was made just before the 
spraying and 1, 3, 5, 7, 9 and 12 days after treatment. 
Reduction percentages of aphids and predators popula-
tions were calculated according to Henderson and 
Tilton’s equation (1955). Insecticide treatments used 
in this study were categorized as their effects on the 
natural enemies according to the International Organi-
zation of Biological Control (IOBC) classification to 
three categories as following: N= harmless or slightly 
harmful (reduction field and semi-field 0-50%, labora-
tory <30%), M= moderately harmful (reduction field 
and semi-field 51-75%, laboratory 30-79%), and T= 
harmful (reduction field and semi-field >75%, laborato-
ry ≥ 80%) (Boller et al., 2005). The efficiency of treat-
ments was compared with each other using one way 
ANOVA with LSD0.05 (CoStat Statistical Software, 
1990).  

3.Results  

3.1. Laboratory bioassay:  
Efficacy of flonicamid, pyriproxyfen and bu-

profezin against the field strain of A. gossypii adults 
using leaf-dip bioassay technique were investigated. 
Data presented in (Table 2) demonstrated the LC10, 
LC25 and LC50 values, their confidence limits and slope 
± SE for the selected insecticides after 24 h of treat-
ment. Results showed that, toxicity of flonicamid (LC50 

= 0.58 mg L-1) was 5.9 times more toxic than 
pyriproxyfen (LC50 = 3.42 mg L-1) and 7.34 times more 
toxic than buprofezin (LC50 = 4.26 mg L-1). There was 
no a significant difference between pyriproxyfen and 
buprofezin against the field strain of A. gossypii.  

3.2. Joint toxic action:  
The joint toxic action of flonicamid with 

pyriproxyfen or buprofezin at different concentrations 
against the A. gossypii field strain after 24 h of treat-
ment was shown in (Table 3). It was clear that, the high-
er potentiating effect was obtained when flonicamid at 
concentration equivalent to LC25 was mixed with 
pyriproxyfen or buprofezin at LC25 with co-toxicity 
factors 37.52 and 35.70, respectively. Also, mixtures of 
flonicamid at LC25 with pyriproxyfen or buprofezin at 
LC10 resulted in potentiating effect with co-toxicity 
factors 27.27 and 23.08, respectively. Whereas, mix-
tures of flonicamid at LC10 with pyriproxyfen or bu-
profezin at LC25 gave an additive effect with co-toxicity 
factors were 18.16 and 10.02, respectively.  

3.3. Field efficacy of various insecticide 
treatments against A. gossypii:  

Reduction percentages of A. gossypii caused 
by flonicamid, pyriproxyfen, buprofezin, flonicamid/
pyriproxyfen and flonicamid/buprofezin mixtures after 

Table (1): Tested insecticides against A. gossypii and its natural enemies  

Common name Trade name Manufacturer 
Field rate  

(100 L-1 water) 

Flonicamid Teppeki® 50% WG Soulfotechnica S. B. A.  20  g 

Pyriproxyfen Admiral® 10% EC Sumitomo Chemicals 50  mL 

Buprofezin Applaud® 25% SC Nihon Nihyaku  40 mL 
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1, 3, 5, 7, 9 and 12 days of treatment were evaluated in 
2017 and 2018 cotton seasons (Tables 4 and 5). All in-
secticides were applied alone at their recommended field 
rates and mixed at their half field rates for each. The 
highest mean reduction percentages of A. gossypii were 
achieved by flonicamid/pyriproxyfen mixture (90.45 and 
87.15%) followed by flonicamid/buprofezin mixture 
(87.47 and 81.34%) and flonicamid (84.31 and 77.89%) 
in 2017 and 2018 seasons, respectively. The lowest mean 
of reduction percentages were 74.03, 70.59% at 2017 
season and 69.77, 66.84% at 2018 season after applica-
tion of pyriproxyfen and buprofezin, respectively. There 
was no significant difference between pyriproxyfen and 
buprofezin.  

3.4. Adverse effects of various insecticide 
treatments on the associated natural ene-
mies:  

The side effects of flonicamid, pyriproxyfen, 
buprofezin and their mixtures on the associated natural 
enemies; C. undecimpuctata and C. carnea after 1, 3, 5, 
7, 9 and 12 of treatment at 2017 and 2018 cotton seasons 
were investigated and presented in Tables (6, 7, 8, and 
9). The highest mean reduction on C. undecimpuctata 
caused by flonicamid/pyriproxyfen mixture (41.75 and 
39.17%) followed by flonicamid/buprofezin mixture 
(40.00 and 35.49%) and flonicamid (38.51 and 32.01%). 
While, pyriproxyfen (31.95 and 26.64%) and buprofezin 
(28.87 and 24.60%) in 2017 and 2018 seasons, respec-
tively, demonstrated less toxicity to C. undecimpuctata. 
All insecticide treatments were classified as harmless or 
slightly harmful on C. undecimpuctata (Tables 6 and 7). 

The highest adverse effects on C. carnea were 
caused by flonicamid/pyriproxyfen mixture (22.45 and 

23.41%) followed by flonicamid/buprofezin mixture 
(20.29 and 19.48%), flonicamid (17.90 and 17.97%), 
pyriproxyfen (16.25 and 14.58%) and buprofezin (16.42 
and 13.25%) in 2017 and 2018 seasons, respectively. All 
insecticide treatments showed slightly harmful effects on 
C. carnea in 2017 and 2018 seasons (Tables 8 and 9).  

4.Discussion 
Flonicamid is a highly selective insecticide for 

controlling a broad range of aphids and many other suck-
ing insects as well as providing long-term control. This 
insecticide has been identified as rapidly suppress the 
feeding behavior of aphids and thus its mode of action 
was different from that of neonicotinoids which act as 
agonists on the insect nicotinic acetylcholine receptor 
(nAChR) (Nauen et al., 2001; Tomizawa et al., 2007). 

Though field testing is important for the insecti-
cide performance at the farm level but also laboratory 
bioassay is useful for explaining insecticide effective-
ness. Therefore, laboratory and field experiments were 
carried out to investigate the effectiveness of flonicamid, 
pyriproxyfen, buprofezin and their mixtures against the 
field strain of A. gossypii. Under laboratory conditions, 
LC50 values showed that flonicamid exhibited the highest 
toxicity against the field strain of A. gossypii adults. Sim-
ilar results were observed by Morita et al., (2007) where 
they reported that, flonicamid showed a strong and rapid 
toxicity against different aphid species, Myzus persicae, 
A. gossypii, Rhopalosiphum erysimi and Schizaphis 
graminum. Also, flonicamid had the excellent perfor-
mance to control of the pea aphid, Acyrthosiphon pisum 
and the pomegranate aphid, Aphis punicae under labora-
tory conditions. The rapid activity of flonicamid against 
aphids is promising as it can contribute in controlling 

Table (2): The lethal and sublethal concentrations of tested insecticides against the adults of A. gossypii field 
strain after 24 h of treatment by leaf-dip technique 

 SE means Standard Error٭

Table (3): Joint toxic action of flonicamid with pyriproxyfen or buprofezin against the adults of A. gossypii 
field strain after 24 h of treatment 

 .Co-toxicity factor = [(observed (%) mortality – expected (%) mortality)/expected (%) mortality] × 100 (Mansour et al., 1966)٭
Co-toxicity factors ≥ +20 meant potentiation; co-toxicity factors < -20 meant antagonism and co-toxicity factors between -20 and 
+20 meant additive effect.  

Insecticide 
LC10 (mg L-1) 

Confidence limits 
LC25 (mg L-1) 

Confidence limits 
LC50 (mg L-1) 

Confidence limits 
Slope ± SE٭ 

Flonicamid 

Pyriproxyfen 

Buprofezin 

0.11 
0.09-0.15 

0.68 
0.52-0.94 

0.85 
0.70-1.23 

0.26 
0.18-0.64 

1.54 
1.36-1.78 

1.92 
1.68-2.26 

0.58 
0.38-0.86 

3.42 
1.80-5.34 

4.26 
2.34-6.82 

1.28 ± 0.21 

1.66 ± 0.28 

1.70 ± 0.32 

Mixtures Concentration Expected (%) Observed (%) Co-toxicity Action 

Flonicamid +  

Pyriproxyfen 

Flonicamid + 

Buprofezin 

LC25 + LC25 

LC25 + LC10 

LC10 + LC25 

LC25 + LC25 

LC25 + LC10 

LC10 + LC25 

53.33 

36.67 

36.67 

46.67 

43.33 

33.33 

73.33 

46.67 

43.33 

63.33 

53.33 

36.67 

37.52 

27.27 

18.16 

35.70 

23.08 

10.02 

Potentiation 

Potentiation 

Additive 

Potentiation 

Potentiation 

Additive 
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Table (4): Reduction percentages of A. gossypii after application with the selected insecticide treatments  
during 2017 cotton season 

*Means followed by the different letters are significantly different according to the LSD0.05 = 5.27. Flonicamid, pyriproxyfen and 
buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each. 

 %Reduction after  
Mean*  Treatments  

1- 
day 

3- 
days 

5- 
days 

7- 
days 

9- 
days 

12- 
days 

Flonicamid 
Pyriproxyfen 
Buprofezin 

Flonicamid + Pyriproxyfen 
Flonicamid + Buprofezin 

78.53 
66.74 
62.35 
85.44 
82.78 

80.72 
70.83 
67.26 
88.52 
83.43 

83.18 
73.46 
70.92 
90.34 
86.27 

85.64 
75.35 
71.48 
90.76 
88.52 

87.36 
77.54 
74.65 
92.43 
90.18 

90.43 
80.28 
76.89 
95.23 
93.64 

84.31b 
74.03c 
70.59c 
90.45a 

 87.47ab 

Table (6): Reduction percentages of C. undecimpuctata after application with the selected insecticide  
treatments during 2017 cotton season 

*Means followed by the different letters are significantly different according to the LSD0.05 = 5.60. Flonicamid, pyriproxyfen and 
buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each. IOBC toxicity classification: N= harmless or slightly harmful (reduction field and semi-field 0-50%) (Boller et al., 
2005). 

Table (5): Reduction percentages of A. gossypii after application with the selected insecticide treatments  
during 2018 cotton season 

*Means followed by the different letters are significantly different according to the LSD0.05 = 6.95. Flonicamid, pyriproxyfen and 
buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each.  

Table (7): Reduction percentages of C. undecimpuctata after application with the selected insecticide  
treatments during 2018 cotton season 

*Means followed by different letters are significantly different according to the LSD0.05 = 4.46. Flonicamid, pyriproxyfen and 
buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each. IOBC toxicity classification: N= harmless or slightly harmful (reduction field and semi-field 0-50%) (Boller et al., 
2005). 

 %Reduction after  

Mean*  Treatments  1- 
day 

3- 
days 

5- 
days 

7- 
days 

9- 
days 

12- 
days 

Flonicamid 
Pyriproxyfen 
Buprofezin 

Flonicamid + Pyriproxyfen 
Flonicamid + Buprofezin 

27.32 
21.65 
18.52 
34.05 
30.52 

28.34 
23.93 
22.79 
36.48 
33.37 

30.56 
24.38 
23.46 
39.34 
35.18 

33.21 
26.42 
26.83 
40.14 
36.86 

35.67 
30.23 
27.65 
42.27 
38.79 

36.93 
33.54 
28.36 
42.76 
38.24 

32.01b N 
26.64c N 
24.60c N 
39.17a N 
35.49ab N  

 Treatments 

% Reduction after   

Mean* 1- 

day 

3- 

days 

5- 

days 

7- 

days 

9- 

Days 

12-

days 

Flonicamid 

Pyriproxyfen 

Buprofezin 

Flonicamid + Pyriproxyfen 

Flonicamid + Buprofezin 

67.39 

62.43 

58.32 

78.96 

73.25 

72.68 

65.77 

62.53 

83.42 

76.34 

76.93 

68.32 

66.84 

87.63 

80.17 

80.24 

72.18 

69.45 

89.38 

82.63 

83.62 

73.56 

70.28 

90.54 

86.12 

86.48 

76.34 

73.62 

92.76 

89.54 

77.89b 

69.77c 

66.84c 

87.15a 

81.34ab 

Treatments 
% Reduction after 

 Mean* 1- 
day 

3- 

days 
5- 

days 
7- 

days 
9- 

days 
12- 

days 

Flonicamid 
Pyriproxyfen 

Buprofezin 

Flonicamid + Pyriproxyfen 

Flonicamid + Buprofezin 

28.64 

27.36 

23.83 

37.62 

34.58 

30.39 

28.34 

25.23 

40.47 

37.45 

36.28 

30.56 

27.64 

42.58 

40.62 

43.16 

33.21 

30.35 

43.92 

42.33 

45.68 

35.29 

32.52 

43.66 

44.28 

46.92 

36.93 

33.74 

42.25 

40.76 

38.51a N 

31.95b N 

28.87b N 

41.75a N 

40.00a N 
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virus transmission (Sadeghi et al., 2009; Rouhani et al., 
2013). In addition, the first three instars of turnip aphids, 
Lipaphis erysimi needed to be treated with high concen-
trations of pyriproxyfen to cause supernumerary molts 
and sterility (Liu and Chen 2001). Moreover, Richard-
son and Lagos (2007) showed that pyriproxyfen ad-
versely affect on the soybean aphid, Aphis glycines by 
causing direct mortality, reducing their longevity and 
fecundity, and inducing supernumerary molts under la-
boratory conditions.  

Using of insecticides at mixtures is one of ways 
to reduce their quantities with increasing of their effec-
tiveness (Abdel Rahman and Abou-Taleb, 2007; 
Eldesouky et al., 2018)  . In this study  , mixtures of 
flonicamid with pyriproxyfen or buprofezin against A. 
gossypii were evaluated. Results revealed that, the mix-
tures of flonicamid at LC25 with pyriproxyfen or bu-
profezin each at LC25 or LC10 resulted in potentiating 
effect. It was recorded that, the maximum potentiation 
ratio of the tested neonicotinoid insecticides with bu-
profezin or pyriproxyfen mixtures against the field strain 
of Bemisia tabaci occurred at the 1:1 ratio. But mixtures 
of these insecticides did not exhibit potentiation against 
the laboratory strain (Basit et al., 2013).  

Regarding to the results of tested insecticides 
effectiveness in the cotton field which supported by the 
laboratory evaluation, the highly mean reduction per-
centages of A. gossypii were achieved by flonicamid/
pyriproxyfen mixture and flonicamid/buprofezin mixture 
followed by flonicamid. These results were in accord-
ance with those obtained by Awasthi et al., (2013); 
Ghelani et al. (2014); Sathyan et al., (2016) when they 

reported that flonicamid was effective in controlling A. 
gossypii on cotton plants and safer to the natural ene-
mies. Also, Abou-Taleb and Barrania, (2014) reported 
that highest reduction percentages of A. gossypii on the 
eggplant were achieved by imidacloprid/buprofezin mix-
ture. The chitin synthesis inhibitors (pyriproxyfen and 
novaluron) achieved the least reduction percentages 
against A. gossypii in cotton field (Barrania and Abou-
Taleb, 2014). Furthermore, El-Zahi et al., (2017) men-
tioned that flonicamid recorded the highest mean reduc-
tion against the adults and immature stages of B. tabaci. 
In another study, flonicamid at 125 mg L-1 caused 95% 
mortality to B. tabaci adults after 10 days from treatment 
(Roditakis et al., 2014). Nemade et al., (2017) recorded 
that flonicamid at different field rates was effective in 
controlling the major sucking pests of Bt cotton and also 
gave higher yield. 

Referring to the results of tested insecticides 
impacts on natural enemies, similar results were obtained 
by Ghelani et al., (2014). They stated that flonicamid 
was safer than thiamethoxam to coccinellids and chrys-
opids under field conditions. Flonicamid could be classi-
fied as harmless to the natural enemies (Roditakis et al., 
2014), where it was significantly the most harmless to 
the associated predators (El-Zahi et al., 2017).  

On the basis of overall findings, it was conclud-
ed that flonicamid and its binary mixtures with 
pyriproxyfen or buprofezin could be successfully incor-
porated in IPM programs to control A. gossypii in the 
cotton field, reduce their field doses besides keeping on 
environment safety. 

Table (8): Reduction percentages of C. carnea after application with the selected insecticide treatments during 
2017 cotton season 

*Means followed by the different letters are significantly different according to the LSD0.05 = 2.24. Flonicamid, pyriproxyfen and 
buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each. IOBC toxicity classification: N= harmless or slightly harmful (reduction field and semi-field 0-50%) (Boller et al., 
2005). 

 %Reduction after  
Mean*  Treatments  

1-day 3-days 5-days 7-days 9-days 12-days 

Flonicamid 
Pyriproxyfen 
Buprofezin 

Flonicamid + Pyriproxyfen 
Flonicamid + Buprofezin 

15.20 
12.94 
12.63 
20.36 
18.63 

16.67 
14.15 
15.22 
22.78 
19.24 

17.43 
16.35 
17.75 
23.60 
21.56 

18.00 
17.10 
18.11 
23.83 
22.14 

19.24 
18.65 
18.54 
22.52 
20.31 

20.91 
18.32 
16.27 
21.62 
19.87 

17.90b N 
16.25b N 
16.42b N 
22.45a N 
20.29a N 

Table (9): Reduction percentages of C. carnea after application with the selected insecticide treatments during 
2018 cotton season 

*Means followed by the different letters are significantly different according to the LSD0.05 = 2.28. Flonicamid, pyriproxyfen and 

buprofezin were applied at the recommended field rates. Flonicamid was mixed with pyriproxyfen or buprofezin at the half field 
rates for each. IOBC toxicity classification: N= harmless or slightly harmful (reduction field and semi-field 0-50%) (Boller et al., 
2005). 

 %Reduction after  
Mean*  Treatments  

1-day 3-days 5-days 7-days 9-days 12-days 

Flonicamid 
Pyriproxyfen 
Buprofezin 

Flonicamid + Pyriproxyfen 
Flonicamid + Buprofezin 

16.07 
11.62 
10.33 
21.35 
14.28 

17.29 
12.83 
12.46 
23.84 
18.32 

18.43 
14.58 
13.54 
24.32 
20.16 

18.84 
15.76 
14.92 
24.76 
21.43 

19.36 
16.42 
14.87 
23.65 
22.76 

17.83 
16.25 
13.38 
22.54 
19.94 

17.97b N 
14.58c N 
13.25c N 
23.41a N 
19.48b N 
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 فعالية بعض المبيدات الحشرية ضد منّ القطن وآثارها الضارة على أثنين من الأعداء الطبيعية
 سحر السيد الدسوقي

الإسكندرية –معهد بحوث وقاية النبات ، مركز البحوث الزراعية ، الصبحية   

 الملخص العربي
. تحت الظروف المممعممملميم  منّ القطنبيريبروكسيفين و الببروفيزين معمليا وحقليا على سلالة حقلية لتم إجراء هذا البحث لدراسة تأثير كلا من الفلونيكاميد ، ال

 ٥٥٠٠٪ من الأفراد المعاملمة  ٠٥وكسيفين ثم الببروفيزين حيث كانت التركيزات اللازم  لقتل بروجد أن أكثر المبيدات المختبرة سمي  الفلونيكاميد يلي  البيري
 وعند خلط المبيدات المختبرة وجد ان أكثر الخلطات فماعملميمة فمى زيمادة السممميمة همى المخملمط بميمن المفملمونميمكمامميمد.  على التوالي، ملجم/ لتر  ٬٥٣٤،  ٢٥٬٣، 

ساعة ممن المممعمامملمة.  ٣٬بعد  ٢٥٥٠٣و ٣٢٥٥٠بمعامل سمي  يتراوح بين الببروفيزين  أو بيريبروكسيفينمع ال ٪ من الأفراد المعاملة٣٠بالتركيزاللازم لقتل 
بميمريمبمروكسميمفميمن تملميمهما بمنطقة أبيس بالإسكندرية. فأوضحت النتائج أن المعاملة فلونيكاميد/  ٣٥٠٠و  ٣٥٠٥وقد أجريت تجربتين حقليتين خلال الموسمين 

،  ٥٥٥٬٠ب خمفمض خفض فى تمعمداد ممنّ المقمطمن بمنمسمببروفيزين كلا بنصف المعدل الحقلي ثم الفلونيكاميد بمفردة بالمعدل الحقلى حققت أعلى  فلونيكاميد/
، على التوالى. كما سجلت النتائج أن جميع المعاملات المختبرة حمقملميما  ٣٥٠٠٪ لموسم  ٥٥٥٠٥،  ٠٠٥٢٬،  ٠٥٥٠٠و  ٣٥٠٥٪ لموسم  ٠٬٥٢٠،  ٠٥٥٬٥

تضم  فمعمالميمة ة يتراوحت ما بين غير ضارة لقليلة الضرر على الأعداء الطبيعية المصاحب  كحشرات أسد المنّ و أبوالعيد فى كلا الموسمين. ومن هذه الدراس
منّ القطن إلى جمانمب انمهما ممعمامملات ىممنم  عملمى الأعمداء الببروفيزين فى التحكم فى تعداد  أو بيريبروكسيفينكلا من الفلونيكاميد بمفرده او عند خلط  مع ال

 الطبيعية المصاحب . وبهذا يمكن إستخدام تلك المعاملات في برامج المكافحة المتكاملة على منّ القطن تحت الظروف الحقلية.


