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ABSTRACT 

  

 

The present work was carried out at Kafr El-Sheikh and Dakahlia 

Governorates, aimed to record populations of Spodoptera littoralis (Boisd.) 

for two years. The changes in population dynamics was studied by
 
liquid 

pheromone
 
traps

 
during

 
2003

 
and

 
2004

 
of

 
cotton

 
growing

 
seasons. Results 

indicated the occurrence of three annual peaks for S. littoralis. Multiple 

regression between the three tested weather factors (maximum-minimum 

temperature and relative humidity) and pest catch were calculated and the 

determination coefficient values were recorded. The combined effect of the 

prevailing temperature and relative humidity were accounted for 28.4 %, 

47.9 % at Biala and 24 %, 38 % at Fowa, Kafr El-Sheikh Governorate of 

changes in male moths population during 2003 and 2004, meanwhile, 

Dakahlia Governorate, the effects were 5.9 %, 26.6 % at Aga and 12.8 %, 

26.5 % at El Senbellaween during 2003 and 2004 of the changes of the 

population male moths, respectively. On the other hand, the combined effect 

of the three prevailing factors were affected for 16 %, 12.9 % at Biala and 

6.5 %,  28.6 % at Fowa, Kafr El-Sheikh Governorate on the number 

deposited of egg- masses during 2003 and 2004, while, it's affected for      

37 %, 18.2 % at Aga and 47.6 %, 42.5 % at El-Senbellaween, Dakahlia 

Governorate during 2003 and 2004 cotton seasons.  

 

 

INTRODUCTION 

  

 

The cotton leafworm, Spodoptera littoralis (Boisd.) is the major pest 

attacking several crops and vegetables in Egypt. This pest causes great 

damage to cotton especially in The Nile Delta regions including Kafr        

El-Sheikh and Dakahlia Governorates. Pheromone baited traps were 
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considered to be quite reliable for forecasting the changes in the population 

of S. Littoralis. Hosny et al. (1987); Flint et al. (1990) and El-Zanan and   

El-Hawary (1999) used pheromone traps to study the seasonal occurance of 

S. littoralis during cotton growing seasons. Pheromone traps were used as a 

good indicator for best populations, particularly in early growing season    

(El-Zanan and El-Hawary, 1995). 

  

Utilization of sex Phermones in monitoring and control insects 

populations and relating such levels to field infestations and damage has 

many advantages: (1) to provide an early warning of pest incidence 

particularly if pest occurs sporadically from year to year or where long-

range migration is suspected (Campion, 1994). Naser et al. (1984) suggested 

that populations of littoralis (Boisd.) build up locally and some localized 

populations redistribute. They drew their conclusion from a 2-year study in 

the Nile Delta region in Egypt by pheromone traps, (2) To reduce 

insecticide treatments, by eliminating unnecessary applications (Toscano     

et al., 1994) and (3) To conserve populations of beneficial arthropods in 

pheromone treated areas than those treated with broad spectrum insecticides 

(El- Adl et al., 1998) and to increase honey production as it was noticed 

when incorporation of pheromone treatment in cotton pest management 

programme (Moawad et al.,1991). 

  

The present investigation was conducted to study the population density 

of this pest and effect of the three main weather factors, maximum, 

minimum temperature and relative humidity on them. The annual 

generations of this pest was also studied. 

 

 

MATERIALS AND METHODS 
 

 

The present study was based on determining the number of cotton 

leafworm, S. littoralis  male moths caught nightly by pheromone traps, are 

fixed in Biala and Fowa districts, Kafr El-Sheikh Governorate, and Aga and 

El-Senbellaween districts, Dakahlia Governorate during two successive 

years 2003 and 2004 of cotton plantation. Planting cotton occurred on late 

March and first half of April in both Governorates in two seasons. cotton 

plants received normal agricultural practices. 
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Pheromone traps were placed in each field from first May till the mid of 

September in both seasons. Traps were fixed and distributed manually at   

the rate of 1 trap/5 feddans. The baited sex pheromone was fixed on metal 

bars just above cotton plants. The traps were baited with specific pheromone 

capsules and replaced every two weeks by fresh ones. The soaped water was 

also changes every three days and the number of trapped males was 

counted. 

 

The sex pheromone traps were baited with synthetic pheromone 

formulation in poly ethylen vials. The vials contain 2mg of active ingredient 

of synthetic pheromone. The pheromone was cis- 9- trans- 11-tetra 

decadiene 1- v1-acetate (Kehat et al., 1983), produced by Plant Protection 

Institute, Dokki, Giza. 

 

According to the national control program applied on cotton laefworm 

in Egypt, the experimental areas in both seasons were cleaned by the hand 

collection of egg-masses as well as defoliated leaves every three days to 

minimize the deleterious effects of the coming generation. 

  

One pheromone trap was distributed per 5 feddans in the treatment area. 

The experimental areas (5 feddans for each) in Fowa, Kafr El-Sheikh and 

El-Senbellaween, Dakahlia Governorates, were motors sprayed by using the 

recommended insecticides. While, the experimental area in Biala, Kafr     

El-Sheikh and Aga, Dakahlia Governorates was three feddans from each, 

did not receive insecticidal applications. The recommended insecticides 

sprayed in Fowa and El-Senbellaween was: 

 

 

1- Agrain (Bacillus thuringensis 6.5 %W.P)            

2- Atabron (chlorfluzuron 5 % E.C) at the rate of 400 ml/fed. 

3- Pestban (chloropyrifos   48 % E.C) at the rate of 1 liter/fed. 

 

 

The average of maximum, minimum temperature and relative humidity 

were obtained from the Metrological Department at both Governorates. 

Data were statistically analyzed and multiple regression values were 

calculated. 
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RESULTS AND DISCUSSION 

 

Sex pheromone was used to collect male moths of S. littoralis in Kafr 

El-Sheikh (Biala and Fowa) and Dakahlia (Aga and El-Senbellawan) 

Governorates.  

 

Generations of the cotton leafworm:  

Kafr El-Sheikh Governorate: Data presented in Table (1) and Fig. (1, 2) 

show the fluctuation of the male moths of cotton leafworm during the period 

extend from the first week of  May till the second week of September in 

2003 and 2004 seasons from two districts Biala
 
and Fowa, Kafr El-Sheikh 

Governorate. 

 

As for 2003, there were three generations with three sharp peaks in 

Biala and Fowa districts. These peaks were found to be in first week of 

June, first week of July and August in Biala districts. The corresponding 

number of caught males was 10.16, 19.31 and 5.66 (male/trap/day) in the 

Biala district. While, in Fowa district this peaks appeared in second week of 

June, first week of July and second week of August and the caught males of 

trapped were 12.4, 24.15 and 13.0 (male/trap/ day).  

 

In 2004 growing season , three generations were observed on Biala and 

Fowa districts, during a period extended from first of May till mid of  

September, reaching their peaks during the last week of May (5.15), second 

week of July (10.15) and first week of August (19.2), (mal/trap/ day) 

inBiala. In Fowa, the same peaks were observed during second week of 

June, second week of July and second week of August (12.3, 16.5 and 12.4), 

(male/trap/ day), respectively. 

 

The obtained data assured that, peaks of cotton leafworm occurred 

during May, June, July and August during the two seasons. During two 

seasons, maximum number of moths caught was recorded during June and 

July in Biala and Fowa. The obtained results are parallel with those obtained 

by many authors. El- Zohairy et al., (1994) studied the population density of 

cotton leafworm, S.littoralis (Boisd). He showed that the pest had three 

generations on cotton, the first started in the third week of May, the second 

appeared in the third week of June and the third one recorded in the first 

week of August. 
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Fig. (1 & 2): Average number of cotton leafworm adult male moths caught 

using pheromone traps in the two districts Biala & Fowa, Kafr El-Sheikh 

Governorate during 2003 & 2004 seasons. 
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Dakahlia Governorate: Data presented in Table (2) and Fig. (3 , 4) show 

the fluctuation of the male moths of cotton leafworm during the period 

extended from the fourth week of April till the first week of September in 

2003 and 2004 seasons on two districts (Aga and El-Senbellaween), 

Dakahlia Governorate.  

  

As for 2003, there were three generations with three sharp peaks in Aga 

and El-Senbellaween in both seasons. Those peaks were found to be in 

second week of June, late of June and first week of August in Aga 2003 

season. The corresponding number of caught males was 76.15, 78.5 and 

25.55 in Aga, while it was 23.5 (in the late of May), 24.2 (late of June) and 

1.77 in the first of August in case of El-Senbellaween district 2003 season. 

 

During 2004, the male moths recorded 61.4, 26.21 in the fourth week of 

May, 98.45, 38.13 in the third week of July and 19.6, 3.6 in the third and 

fourth week of August in Aga and El-Senbellaween districts. 

 

These results are in accordance with those of Abd El- Fattah et al. 

(1987) who indicated that four moth broods of S. littoralis of variable size 

could be detected with their peaks that occurred late in May and June, in 

mid-August and late in September. El-Mezayyen et al., (1997) recorded 

three adult population peaks of S. littoralis in May, August and November 

in the first season and it occurred in April, July and November in the second 

one. El-Zanan and El-Hawary (1995) recorded five adult population peaks 

of S. littoralis in May, July, August and September during 1980 and 1990 

seasons in Kafr El-Sheikh. Also, the obtained results were supported by 

Rizk et al., (1990) who reported that the pheromone traps attracted more    

S. littoralis. However, careful investigation of the concurrent data presented 

in Tables l and 2, it could pointed out the following points:  

 

1 - Concerning the first time of appeared the peaks there is no different 

variation between two districts on two Governorates except, some peaks 

appeared in one districts before other. 

 

2- Fortunatily, the population densities of both seasons are positively so 

low during the period extended from first May to mid September. This 

period is a critical period for cotton plants during which squares appeared, 

flowers and green bolls are progressively formed and thus be subjected to 

the attack of cotton leafworm larvae 
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Fig. (3 & 4): Average number of cotton leafworm adult male moths caught 

using pheromone traps in the two districts Aga & El-Senbellaween\, 

Dakahlia Governorate during 2003 & 2004 seasons.  
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3- Establishment of the relationships between adult population of the cotton 

leafworm S. littoralis (Boisd.) and its female egg deposition activity in the 

field.  

 

Egg-masses in Kafr El-Sheikh Governorate :Data presented in Table (3) 

and Fig (5 , 6) show the fluctuation of the egg-masses during the period 

extended from the fourth week of May till the half of July in 2003 and 2004 

season on two districts (Biala, Fowa) Kafr El-Sheikh Governorate. 

 

In two seasons, there were three sharp peaks in the (4
th
 week of May, 1

st
 

week of June and late of June (2003 season) and the 4
th
 week of May, first 

of June and late of June (2004 season) in Biala district.  Meanwhile, in 

Fowa district, these peaks were appeared in late of May, 4
th
 week of June 

(2003 season) and in late of May, 2
nd
 week of June and late of June (2004 

season). 

 

Egg-masses in Dakahlia Governorate: The obtained data in Table (4) and 

Fig. (7 , 8) reflected that , peaks of egg-masses occurred during May (24 and 

26
th
) in Aga and El-Senbellaween, and June (8- 10

th
- and 26- 28

th
) in Aga 

while in El-Senbellawen district appeared in (5-7
th
 and 29-1/7

st
) within 2003 

in 2004 cotton seasons, these peaks appeared in May and June too. In Aga 

district, the peaks appeared in fourth weeks of May, second and last week of 

June. While, in El-Senbellaween district appeared in fourth week of May, 

first week of June and last week of June. 

 

Combined effect of weather factors on the population fluctuations of 

cotton leafworm: The combined effect of the three weather factors, 

maximum, minimum temperature and relative humidity
 
on

 
the population of 

the cotton leafworm is shown in Tables 5 and 6, and was calculated by 

multiple correlation (R) and coefficient values (R
2
). 

 

The effect of multiple correlation for the previous weather factors was 

found to be positive and slightly significant (p ≤ 0.01) with S. littoralis in 

2003 and 2004. The R
2
 values for the three weather factors were 0.284 and 

0.479 for Biala and 0.240 and 0.380 for Fowa, in both seasons. Values of R
2
 

were 0.059 and 0.266 for Aga district and were 0.128 and 0.265 for            

El-Senbellaween district. 

 

Moreover, the multiple regression analysis revealed that the joint effect 

between  the  three  climatic  factors  were responsible for 28.4 %, 24 % and  
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Fig. (5 & 6): Average number of Egg-masses of the cotton leafworm in 

cotton fields at two districts Biala & Fowa, Kafr El-Sheikh Governorate 

during 2003 & 2004 seasons. 
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Fig. (7 & 8): Average number of Egg-masses of the cotton leafworm in 

cotton fields at two districts Aga & El-Senbellaween, Dakahlia Governorate 

during 2003 & 2004 seasons.  
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47.9 %, 38 % of the population changes of the cotton leafworm in case of 

Biala and Fowa districts, in both seasons, respectively. In case of Aga and 

El-Senbellaween districts, the changes of population were 5.9 %, 12.8 % 

and 26.6 %, 26.5 % in both seasons, respectively. On the other hand, the 

multiple analysis revealed that the joint effect between the some factors and 

cotton leafworm egg-masses responsible for 16 %, 6.5 % and 12.9 %,  28.6 

% in case of Biala and Fowa districts and it responsible for 37 %, 47.6 %and 

18.2 % , 42.5 % in Aga and El-Senbellaween districts in 2003 and 2004 

cotton seasons (Table 6). Results agree with those obtained by Champion   

et al. (1974) and Murlis et al. (1982). They indicated that the impact of 

relative humidity and temperature had a significant effect on S. littoralis 

catches in pheromone baited traps. El-Zanan and El-Hawary (1995) and El 

Mezayyen et al. (1997) attributed the differences of the recorded 

populations of S. littoralis moth in pheromone baited traps to the effect of 

temperature and relative humidity. 
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