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ABSTRACT 

 
The effects of bromoxynil (Brominal W 24 % EC, herbicide) and mancozeb 

(Acrobate mancozeb72% WP, fungicide) on some biological aspects of Egyptian 
cotton leafworm, Spodoptera littoralis (Boisd.) larvae compered to profenofos (Silicron 
72 % EC, insecticide), as a refrence compound were investigated. 4

th
 instar larvae 

were fed on castor-bean leaves treated with profenofos at 40, 45, 50, 60, 75 and 90 
ppm, bromoxynil and mancozeb, both at 500, 750, 1000, 1250, 1500, 2000 and 2500 
ppm. The obtained results showed that larval and pupal weights, growth rate, 
consumption index (C.I.), fecundity level , % of hatchability , % of deformed pupa , % 
of emergency and % of sterility decreased by the tested  pesticides  compared with 
that in control.  Profenofos, caused significant increases in larval and pupal duration, 
but not observed with bromoxynil and mancozeb concentrations.  Profenofos 
markedly affect all the tested parameters of 4th instar larvae of cotton leaf worm, S. 
littoralis.  
Keywords: Profenofos; bromoxynil; mancozeb; 4

th
 instar larvae Spodoptera littoralis 

 
INTRODUCTION 

 
Cotton leaf worm is considered one of the most injurious and 

destructive polyphagous lepidopterous insect pests attacking crops, 
vegetables and fruit trees all over the world (Berlinger et al, 1997; Kandil et 
al., 2003. The intensive use of conventional pesticides caused some side 
effects such as pest resurgence, pest resistance and outbreak of secondary 
pests. The insect pests usually encounter a mixture of pesticides including 
insecticide, herbicide and fungicide. These substances are sprayed in order 
to kill pests. However, they also have an influence on not harmful or even 
useful creatures. Moreover, all pesticides may cause many unpredicted 
effects. Although chemical and biological action of pesticides has been 
extensively studied (Bradbauer, 1973; Jansen, 1996), their side effects are 
still not fully known; partly because of the relatively short time that pesticides 
have been in use. The toxic effect of pesticides may be observed at least at 
three levels. Antifeedant and insect growth regulator act as potent acute and 
chronic insecticides against a variety of insect species including S. littoralis 
(Abo-El-Ghar  et al,1996). It is believed that using herbicide and fungicide in 
integrated pest control programs having favorable environmental 
characteristics such as more safe, low toxicity to beneficial insects and low 
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risk to human. The object of this work is to study the effect of three different 
pesticides at different concentrations on some biological aspects and 
nutritional parameters on 4

th
 instar larvae of  S. littoralis. 

 
MATERIALS AND METHODS 

 
Chemicals: 

The pesticides used in this study were: 
Profenofos (Silicron 72 % EC) at 40 , 450 ,50 60,75and 90 ppm,  bromoxynil 
(Brominal W 24 % EC)  and mancozeb ( Acrobate mancozeb 69 % WP) , 
both at 500 , 750 , 1000 , 1250 , 1500 , 200 and 2500 ppm . 
Insects: 

Cotton leaf worm, S.littoralis larvae were obtained from the 
permanent culture of susceptible strain of the Plant protection Institute, Dokki 
, Gizza . The culture was reared in the laboratories of Plant Protection 
Depart. , Fac. Of Agric., Al-Azhar Univ, Cairo ,  under constant condition at 
25±2

0
 C,65± 5 % R.H. and photoperiod 12:12 L.D. according to a method 

described by El-Defrawi et al., (1964). 
    Newly moulted fourth-instar larvae of S .littoralis with an average 

weight of 13-16 mg each were used during this experiment. Five replicates 
for each concentration of treated and untreated larvae (10 larvae / rep.). 
Leaves of castor-bean were dipped in each concentration of the tested 
pesticides for 20 second and dried under laboratory conditions. Leaves which 
dipped in water served as control. For each replicate, ten larvae were put in 
glass jar (350 ml) and provided with treated castor-bean leaves. After 48 h. 
dead larvae were discarded, the survived larvae were transferred to clean 
jars and fed continuously on untreated fresh castor-bean leaves until 
pupation and adult stage. while the fresh weights of survivors, untreated 
castor leaves and introduced leaves were recorded daily and related to the 
number of surviving in each replicate.  Fresh leaves were kept in a similar 
glass jars under the same conditions to estimate the natural loss of moisture 
to correct weights of consumed leaves. Nutritional induces determined in this 
experiment were calculated by method described by Waldbauer (1968) as 
follow: 
Consumption index (C.I.) is a measure of amount of food eaten per unit time 
relative to mean weight of larvae during the feeding period.  
C.I = C/ [(Tx A)] 
Where:  

C = Fresh weight of leaf consumed.  
T = Duration of feeding period. 
A = Mean fresh weight of the larvae during the feeding period. 

Growth rate (GR) measure amount of weight gained per unit time relative to 
mean weight of larvae during the feeding period 
GR = G / (TxA). 
Where: 

G = Fresh weight gain in the larvae. 
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At adult stage, pairs of male and female from either treated and 
untreated larvae were transferred to glass jars covered with muslin and 
containing filter paper for mating of the emerged moths.  Emerged moths 
were fed on 10 % sugar solution throw a dipped piece of cotton. The glass 
jars were supplied with fresh leaves of Nearium oleander r(L.), that served as 
an oviposition site.  Deposited eggs were collected and counted daily. Newly 
hatched larvae were recorded to calculate the hatchability percent. Sterility 
Percent was calculated according to equation of Toppozada et al.,(1966)  as 
follow : 
Sterility % = 1-[a x b/ A x B] x 100 
Where:  

a= Number of eggs laid /female in control. 
b= Percent of hatchability in treatment. 
A=Number of eggs laid /female in control. 
B= % of hatch / female in control. 

% of pupation, % of deformed pupation and % of emergence were calculated 
using the following formula: 
% of pupation = [Number of pupae /Total number of larvae] x 100 
% of deformed pupation= [Number of deformed pupae/Total number of 
pupae] x 100 
% of emergence= [Number of moths / Total number of larvae]x 100. 
Data Analysis: 

The data were subjected to analysis of variance (ANOVA) and 
means were separated by Duncans (Duncan, 1995). 

 
RESULTS AND DISCUSSION 

 
Date presented in Table (1) showed that effect of profenofos, 

bromoxynil and mancozeb on consumption index (C.I.) and growth rate of 
fourth instar larvae of Egyptian cotton leaf worm, S.littoralis. Results  
indicated that profenofos significantly decreased C.I. in 4

th
 larvae at all the 

testes concentration compared with control, the C.I. were 1.37 , 1.31 , 1.19 , 
1.08  0 .96 and 0.90  at 40 , 45, 50 , 60 , 75 and 90 ppm , respectively, of 
profenofos . However , there were no significant differences between larvae 
fed on bromoxynil treated leaves at 500 , 750 , 1000 , 1250  and 1500 ppm,  
but there were found at the higher concentration 2000 and  2500 ppm 
compared with that in untreated larvae. Mancozeb decreased C.I. at the 
highest concentration, but there were no significant differences with another 
tested concentrations and control.  Profenofos gave the highest reduction in 
C.I. at all tested concentrations. 
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Table (1): Consumption index (C.I) and growth rate by of 4
th

 instar 
S.littorals fed on leaves treated with profenofos, bromoxynil 
and mancozeb at different concentrations. 

Concentrations C. I. Growth rate 

Control 2.75 0.48 

P
ro

fe
n

o
fo

s
 

40 1.37** 0.28** 

45 1.31** 0.26** 

50 1.19** 0.26** 

60 1.08** 0.23** 

75 0.96** 0.20** 

90 0.90** 0.18** 

B
ro

m
o

x
y
n

il 

500 2.63 0.44 

750 2.57 0.41 

1000 2.41 0.38** 

1250 2.36 0.36** 

1500 2.27 0.35** 

2000 1.89* 0.33** 

2500 1.78* 0.31** 

M
a

n
c
o

z
e
b

 

500 2.72 0.46 

750 2.70 0.40** 

1000 2.63 0.39** 

1250 2.47 0.36** 

1500 2.33 0.36** 

2000 2.10 0.35** 

2500 1.90* 0.33** 

L.S.D at 5 % 0.58 0.013 

L.S.D at 1 % 0.98 0.017 

 *= significant            **= highly significant 

 
Concerning the growth rate (GR), results clearly showed that 

profenofos was the most potent chemicalon 4
th
 instar larvae of S. littoralis, it 

caused high inhibition in GR at all the used concentrations compared to 
control, while, bromoxynil didn’t cause significant decrease in GR in 4

th
 instar 

larvae with 500 and 750 ppm, however, it significantly reduced GR at all the 
other concentrations. Similarly, mancozeb caused significant decrease in GR 
in  larvae at all concentrations  tested , except the lowest one, it gave 0.40 , 
0.39 , 0.36 , 0.36 , 0.35 and 0.33 at 750 , 1000 , 1250 , 1500 , 2000 and 2500 
ppm , respectively.  Thus, there was a positive correlation between 
consumption index and growth rate which was in accordance with in cused 
concentration. Application of antifeedant chemicals has been rare, because 
these chemicals not be effective as a recommended insecticide (Meisner et 
al., 1987).  Profenofos gave the highest potency on cotton leaf worm larvae at 
all concentrations, because profenofos is an insecticide and recommended 
for control ling S. littoralis and this is considered to be the target effect of it. 
The reduction of growth rate was due to lower efficiency of conversion of 
ingested food to body substances for larvae with these treatments (Abo-El-
Ghar, 1994). 
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Table (2): Effects of tested pesticides at different concentrations on 
larval weight  and duration, pupal weight and duration of S. 
littorals. 

Treatments 
Larval weight 

(mg/larva ) 
Larval duration 

(day) 
Pupa weight 
(mg/pupa) 

Pupa duration 
(day) 

Control 0.557 10.57 359.44 9.81 

P
ro

fe
n

o
fo

s
 

40 0.324** 9.87* 330.27* 10.33* 

45 0.309** 9.76* 315.61** 10.37* 

50 0.289** 9.78* 294.45** 10.50** 

60 0.276** 9.66* 275.58** 10.66** 

75 0.265** 9.63* 260.63** 10.21* 

90 0.240 9.40** 245.60** 10.18 

B
ro

m
o

x
y
n

il 

500 0.514 10.63 347.21 9.95 

750 0.494* 10.60 337.29* 10.022 

1000 0.452** 10.65 330.99* 10.23* 

1250 0.441** 10.73 324.75** 10.16* 

1500 0.420** 10.79 307.40** 10.31* 

2000 0.410** 10.89 291.22** 10.46* 

2500 0.407** 11.13* 280.36** 10.50 

M
a

n
c
o

z
e
b

 

500 0.391** 10.58 325.47** 10.00 

750 0.383** 10.64 339.78 10.17* 

1000 0.377** 10.66 332.88* 10.25* 

1250 0.356** 10.62 325.78** 10.37* 

1500 0.354** 10.77 314.93** 10.40* 

2000 0.345** 10.81 297.98** 9.96 

2500 0.329** 10.97 288.31** 10.20* 

L.S.D at 5 % 0.58 0.48 20.73 0.36 

L.S.D at 1 % 0.77 1.08 32.90 0.68 

 *= significant            **= highly significant 

 
Data shown in Table (2) illustrated the effect of tested pesticides on 

larval weights, larval duration, pupal weights and duration of 4
th
 instar larvae 

of cotton leaf worm, S. littoralis under laboratory conditions. Obtained results 
indicated that all the tested pesticides significantly affected larval and pupal 
weights.  Profenofos recording 0.324, 0.309 ,0.289 , 0.276 , 0.265 and 0.240 
mg / larvae at 40 , 45 , 50 , 60 , 75 and 90 ppm , respectively , while , it gave 
0.330 , 0.315 , 0.294 , 0.275 0.260 and 0.245 mg / pupae , respectively.   

Bromoxynil and mancozeb also significantly affected larval and pupal 
weights at all tested concentrations. Thus profenofos gave the highest 
reduction of larval and pupal weights followed by mancozeb and bromoxynil. 
In addition,  profenofos had the strongest effect on larval and pupal duration , 
larval duration was decreased with increased profenofos concentrations. On 
contrary , it caused increased in  pupal duration. However, bromoxynil gave 
significant increase in larval duration at all tested concentration, except the 
first one . Morever, mancozeb significantly increase pupal duration at all 
slected concentrations. Larval weight gain of S. littoralis fed on leaves treated 
with different concentrations of herbicides was significantly lower than that on 
untreated control (Meisner et al., 1987), they also reported that residual effect 
of some herbicides showed some antifeedant activity. 
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Data listed in Table (3) demonistrated the effects of profenofos, 
bromoxynil and mancozeb at different concentrations on % of pupation , % of 
deformed pupation , % of emergence , fecundity , % of hatchability  and % of 
sterility on cotton leaf worm, S. littoralis. Results showed that profenofos 
significantly reduced % of pupation, % of emergence, fecundity level and % 
of hatchability, whith it significantly increase % of deformed pupae, and % of 
sterility at all tested concentration compared to untreated control. The same 
trend was observed also with peamxinal and mancozib. Moreover peamxinal 
and mancozib. In addition,  bromoxynil  and  mancozeb gave a effect of these 
parameters. Profenofos gave highest inhibition in these parameters 
compared with control. Bromoxynil and mancozeb were gave similar effect on 
these parameters at all tested concentrations.  Korrat et al. (2012) found that 
mixture of insecticides containing profenofos gave the highest effect on 
biological parameters of S. littoralis. The antifeedant properties of some 
herbicides may be udeful against lepidopterous insects. The prolonged 
exposure and feeding on those herbicides resulted in deterrent effects (Abo-
El-Ghar, 1994).  El-Ibrashi (1971) and El-Ibrashi and Abou-Zeid (1972) 
reported that EPTC was a sterilant for S.littoralis in the laboratory and in the 
field.   
 
Table (3):Effect of tested pesticides at different concentrations on 

biological aspects of S. littorals larvae. 

Treatments 
% of 

Pupation 

% of 
Deformed 
Pupation 

% of 
Emergence 

Fecundity 
% of 

Hatch. 
% of 

Sterility 

Control 90.43 0.00 87.26 1140.66 97.45 0.00 

P
ro

fe
n

o
fo

s
 

40 59.83* 22.24** 64.47* 774.80 70.65* 27.25 

45 46.65** 22.24** 63.66* 724.10* 61.83* 37.63 

50 46.65** 39.85** 55.70* 613.65** 54.44** 48.45 

60 33.89** 51.14** 48.69** 559.56** 47.81** 57.69 

75 30.26** 58.51** 39.85** 505.78** 40.56** 67.23 

90 22.45** 68.42** 30.33** 467.67** 34.86** 78.83 

B
ro

m
o

x
y
n

il 

500 78.33 0.00 85.45 980.33 90.15 7.50 

750 71.66 0.00 85.45 965.33 85.65 10.75 

1000 65.24* 11.11* 78.66 940.61 80.44 15.60 

1250 61.45* 16.66** 74.44 880.90 74.16* 20.63 

1500 57.23* 23.35** 67.91* 862.70 70.41* 25.50 

2000 50.66** 30.43** 65.43* 837.66 64.77* 29.50 

2500 47.78** 37.37** 60.87* 786.44 60.65* 32.44 

M
a

n
c
o

z
e
b

 

500 82.28 0.00 93.59 990.33 91.37 5.65 

750 77.10 0.00 90.00 977.65 86.76 8.75 

1000 72.93 0.00 90.00 949.98 82.43* 13.65 

1250 67.57 15.57** 82.57 910.41 77.40* 19.97 

1500 62.33* 20.78** 77.25* 878.66 70.98* 19.97 

2000 56.26* 27.30** 71.67* 843.97 66.13* 25.18 

2500 52.78** 31.33** 67.11* 811.28 64.78* 30.25 

L.S.D at 5 % 12.65 7.47 16.65 250.18 25.65  

L.S.D at 1 % 24.20 11.96 27.20 340.29 23.20 

 *= significant            **= highly significant 
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  اسضات اقبيلقلييضل قضدلدر لرل اقي ضنعلي بعض  اقيي ثلاث من مبيدات الآفاتتأثير 
(Spodoptera littoralis, Boisd).  

محمضلد  لحمضد ميادضد *. لقيضد ق أضي أبلعضامر *م محمد عماد اقدين أحمد مرزلل* . محمد
 محمد اقبمبي**.
 اقيادرر. –يامعل الازدر  –كليل اقزراعل  –*قسم لقايل اقنبات 

 اقيادرر. –يامعل الازدر  –كليل اقزراعل  –** قسم اقبيئل لاقزراعل اقحيليل 

 

زيا(  المتوكف –البفميكسافوي   –دراسة تأثير ثلاثة من المركبات    البرفييوفياف  
فذلااع ي ااض بلااا الافاواا( الويفيااة لاادفدا فرر ال تاان الم اارية  تااق ت ذيااة اللماار الير ااض 
الراباال لاادفدا فرر ال تاان ي ااض فرر الماارف  فالملتماا  بتركياازا  ممت :ااة ف ااض كتلتااتلض  

البرمفكسوي  فالمكتوكفزيا(  –ازء يض الم يفن   04ف  50، 04، 04،  04برفييوفيف   
ان ازء يض الم يفن   ف د أفضاو  الوتات    5044ف  5444 – 0504 – 504 – 044 

م تروة باتلكوترف ،  ف وتع إوم:تا فاضح يض فزن الير ة فاللذراء يض الملتملا  الممت :ة 
 –الوسابة الم فياة ل : ا   –فمساتف  الم افبة  –ال ذا ى فكذا إوم:تا يض ملد  الاستهلاع

التفر الير ض فكذا  زيتدا يض يترا  الوسبة الم فية لمرفج ال:راشت   فمن وتوية أمر  ودث
ياض يتارا التلاذير يواد الملتم اة بمركا( البرفييواف  ياض واين لاق يوادم ذلاع ياض الملااتم تين 

 ي اض دفدا فرر ال تان ياض اللمارفياف  الامرتين  فباذا تههار الوتات    تاأثير مركا( البفييو
 الير ض الرابل 

 
 قام بتحكيم اقبحث
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