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ABSTRACT 
 

The present study was carried out under four constant temperatures of 20, 23, 26 and 29oC each ± 1 when the American 

bollworm, Helicoverpa armigera (Hubner) larvae were fed on the Lettuce vegetable leaves, Lactuca sativa L. The time required 

for embryogenesis, larval duration and pupal duration as well as pre- and post-oviposition periods decreased as the temperatures 

increased from 20 to 29oC. The lower threshold of development (to) were12.56, 11.09, 11.23 and 9.99oC for incubation period, 

larvae, pupae and pre- oviposition period, respectively. The average accumulated thermal units required for development of the 

different stages was 43.05, 255.66, 231.29 and 9.99 degree-days for incubation period, larvae, pupae and pre-oviposition period; 

respectively. The lower threshold of development (to) to complete a generation was 10.92oC. The average accumulated thermal 

units required for a generation was 589.62 degree-days. The thermal units required to complete the development of different 

stages and completion one generation, as well as helping in the design of development indexes, determining the time required for 

these stages under fluctuating temperatures in field and forecasting system for establishing and develop the non chemical 

methods for controlling using the Helicoverpa armigera IPM program. 

 

INTRODUCTION 
 

Cotton is one of the field cash crops in Egypt. 

Insect pests are the most serious and important limiting 

factors of cotton production. The American bollworm, 

Helicoverpa armigera (Hubner) is one of the most 

important pests attaching cotton in Egypt, which causing 

great reduction in quantity and quality of the yield. This 

pest is most widely distributed throughout Africa, central 

and southern Asia to Japan and Philippines, the Middle 

East, Southern Europe, Eastern and Northern Australia, 

New Zealand and many eastern pacific Islands (Matthews 

and Turnstile, 2001). Although the use of insecticides is 

still the most effective method to control pests, it is 

becoming increasingly important to design and develop 

an alternative program safe to human and/or 

environment.The influence of temperature in determining 

the emergence development of insect population is well 

established by Ives (1973). Since the temperature is 

considered as an important environmental factor that 

affects the rate of development of the insects, and 

controlled the success of the insect to live in a given 

temperature, it was particularly as practical point of view 

interesting for economic insects to be obtained a useful 

and good forecast and prediction system of insect 

population (Wagner et al., 1984). This study was pointed 

mainly to the following aspects: relationship between 

temperature and rate of development, studying the 

biological aspects of H. armigera as a prior to limit its 

required thermal units to be used through forecasting 

system to establish an IPM program for H. armigera and 

the thermal units required to complete the development of 

different stages to complete one generation, as well as 

helping in the design of development indexes used for 

determining the times required for these stages under 

fluctuating temperatures in the field.      
 

MATERIALS AND METHODS 
 

Insect rearing: 

Full grown larvae of the American bollworm, 

Helicoverpa armigera (Hubner) used in the current 

study was collected strawberry fields in Sharkia 

Governorate during the late season of 2014 and 

transferred to the laboratory of the Bollworm Research 

Department, Plant Protection Research Institute. The 

larvae were reared on lettuce leaves, Lactuca sativa L 

under laboratory condition at 27±
o
C and 70±5% R.H.for 

three generations at least to become homogenous strain.  

Development of different stages: 

All the H. armigera stages were kept under four 

constant temperatures at 20, 23, 26 and 29
 o

C to 

determine the rate of development. Eggs laid in the 

same day were placed in glass vials; four replicates of 

100 eggs/each were used for each of the situations to be 

tested. Observations were made daily to record the time 

of hatchability. The incubation period and the embryo 

development rates were estimated. To study the larval 

development, 100 newly hatched larvae were 

transferred individually to glass tubes (3x10 cm) 25 

larvae/replicate containing fresh lettuce leaves which 

replaced with fresh another every one day. Each tube 

was plugged tightly with absorbent cotton and placed in 

an incubator for each temperature. The larvae were 

examined daily until pupation to estimate the larval 

duration. Newly formed pupae were collected on the 

same day of pupation and placed separately in a glass 

tube. Four replicates (each of 25 pupae) were placed at 

each tested temperature and observed daily till the adult 

emergence to estimate the duration of the pupae. After 

being sexed, the newly emerged moths of each group 

resulted from the same temperature were isolated in 

pairs and caged to eggs laying. The moths were 

provided with 10% honey bee solution for adult's 

feedind, and strips of muslin as a suitable site for 

oviposition feeding and. The cages were inspected daily 

until moth death to estimate the longevity of moths. The 

pre-oviposition and oviposition periods and the number 

of eggs as well as the hatchability percentages were 

estimated duration of different stages were recorded for 

each temperature. Data were subjected to the analysis of 

variance (ANOVA) and Duncan's multiple range test of 

means used (Duncan's, 1957). 

The rates of development for H. armigera stages 

were determined by the simple formulation (1/tx100) 
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for the five constant temperatures. The obtained data 

concerning the effectiveness of different constant 

temperature degrees on both immature and the adult 

stages of H. armigera were subjected to statistical 

analysis where the theoretical development threshold 

(to) and the accumulated thermal units (K) were 

determined according to the regression formula: 

Y=a + b x 

t o =-a/b & K=1/b 

On the other hand, thermal units required for 

complete development of each stage was determined 

according to the equation of thermal summation (Blunk, 

1923) 

K=y (T-to) 

Where y= developmental duration of a given stage; T= 

temperature in degree centigrade; to =lower 

threshold of development and K=thermal 

units in degree-days (DD's).  

                                             

RESULTS AND DISCUSSION 
 

Egg stage  

Incubation period  

Results represented in Table (1) indicated that the 

required time for completion of H. armigera 

embryogenesis decreased gradually as the temperature 

increased from 20 to 29
o
C. The mean of incubation 

periods were 5.22, 4.19 ,3.72 and  2.41 days at, 20, 23, 

26 and 329
o
C; respectively. The lower threshold of 

embryonic development was determined and it was 

found to be 12.56
o
C as indicated in Fig.(1)..d The 

average thermal units expressed as degree-days required 

for completing the development of incubation period for 

eggs was 43.05 DD's as determined by the thermal 

summation equation K= y (T-12.56) according to 

Kajanshikov (1946). Generally, significant differences 

were found between the incubation periods of egg at 
o
C 

and the other three temperatures, it indicated that 

embryonic development of the H. armigera was 

affected with the tested temperatures. 

The four observed values for rate of eggs 

development at the four tested temperature degrees, 

gave also a remarkable good fit to the calculated 

temperature-velocity line having the formula Y=2.33 X  

-29.3 ( Fig.1).  

Hatchability:  

Data represented in Table (1) stated that the 

highest hatchability percentage was 75.03 % at 26
o
C, 

whereas the lowest one was 44.48 % at 20
o
C. 

Statistically, there are significant differences between 

the hatchability percentages recorded at 20, 23, 26 and 

29
o
C. It is clearly noticed that the constant temperature 

in the range of 23 to 29
o
C is the favorable zone for the 

hatching of H. armigera. 
 

Table (1):Incubation period of H. armigera under different constant temperatures and its thermal 

requirements. 

Temp 

 (degree) 

Observed Expected 

t0 

Degree of 

days  

(DDs) 

Hatchability 

% 

Incubation 

Period 

 (days +/- S.E.) 

Rate of 

development  

% 

Incubation 

Period  

(days +/- S.E.) 

Rate of 

development 

 % 

20 5.22
a 

19.16 5.76 17.35 

1
2

.5
6
 38.84 44.48 

23 4.19
b 

23.87 4.11 24.35 43.74 53.03 

26 3.72
b 

26.88 3.19 31.35 49.99 75.03 

29 2.41
c 

41.49 2.61 38.35 39.62 68.9 

Average 3.89 27.85 3.92 27.85   43.05 60.36 

L.S.D               

 

 
 

Fig. (1): Regression line of relationship between the rates of development of H. armigera egg and different 

constant temperatures. 

 

These results are accordance with the findings 

obtained by Kajanshikov (1946) who found that the 

linear relationship between temperature and rate of 

development can be expressed by the formula K=y (T-

t0). The obtained results are supported by Gergis et al 

(1994), they revealed that the most favorable 

temperature for development of pink bollworm was 

26
o
C. In this field of study, Dahi (1997) stated that the 
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lower of threshold of development for incubation period 

of pink bollworm eggs was 11.11
o
 C. The present 

results are going in line with those obtained by Yones et 

al. (2011). They recorded that the observed and 

expected of incubation period for P. gossypiella eggs 

decreased with increasing temperatures between 20 and 

35
o
C. They added that both observed as well as 

expected developmental percentages foe incubation 

period of eggs decrease as increasing temperatures, the 

lower threshold for incubation period was 9 91
o
C and 

the average thermal units required for incubation period 

was 72.11 degree-days. Kandil (2013), recorded that the 

threshold of incubation period (to) of Earias insulana 

eggs was 12.8
o
C when the temperature ranged between 

17 to 33
o
C                                                                                  

Larval duration                                                                                                           

As noticed in Table (2), it is obvious that the 

observed and expected larval duration values at five 

constant temperatures; 20, 23, 26 and 29
o
C were 

28.28&29.07, 21.33&21.74 and 17.10&17.36 days; 

respectively. Statistically, there are obvious significant 

differences between the mean larval duration at the 

different four constant temperatures. Generally the 

developmental rates of the H. armigera larvae decrease 

with the increasing of the constant temperature from 20 

to 29
o
C. The lower threshold of development (to) for 

larval stage was 11.09
o
C.The mean values of thermal 

units required for larval development till pupation 

were251.97, 254.04, 254.96 and 261.67 degree-days at 

20, 23, 26 and 29
o
C; respectively. The average of total 

thermal units was 255.66 degree-days as determined by 

the thermal summation equation K= (T- 11.09).   

The four observed values for the larval rate of 

development gave a remarkable fit to the calculated 

temperature – velocity line having the formula 

Y=0.387X -4.288 (Fig.2). 

These results are accordance with the findings 

obtained by Kajanshikov (1946) who found that the 

linear relationship between temperature and rate of 

development can be expressed by the formula K=y (T-

t0). Our results are in agreement with those published by 

Rania et al. (1977). They reported that the most 

favorable temperature for development and survival of 

the immature stage of a non-diapausing Indian strain of 

P. gossypiella, reared on artificial diet in the laboratory 

was 26
o
C. At 32

o
C, duration of the development stages 

was significantly shorter than at lower temperatures, but 

larval mortality was high. The results are going in line 

of the findings of Gergis et al. (1990). They reported 

that the development lower threshold for development 

of pink bollworm larvae was 10.26
o
C and they added 

that the effective thermal units required for completion 

of larval stage were 144.92 degree-days. The present 

investigation was accordance with those published by 

Yones et al. (2011). They stated that the observed as 

well as expected developmental rate of p. gossypiella 

larvae was decreased with increasing temperature from 

20 to 35
o
C. Also, they mentioned that the threshold (to) 

of the larval developmental was 14.07
o
C and the 

average of summation thermal units required to the 

development of the larval stage was 166.38 degree-

days. Working on the spiny bollworm, Earias insulana, 

Kandil, (2013) revealed that the lower threshold of 

larval development (to) was 14.41
o
C, and the thermal 

unit required for larval development was 131.33 degree-

days. 

   

Table (2): larval duration of H. armigera under different constant temperatures and its thermal 

requirements. 

Temp 

 (degree) 

Observed Expected 

t0 
Degree of 

days (DDs) 

Pupation  

% 
Larval  

duration (days +/- S.E.) 
Rate of 

development % 
Larval duration  

(days +/- S.E.) 

Rate of 

development % 

20 28.28a 3.36 29.07 3.44 

1
1

.0
9
 251.97 73.33 

23 21.33b 4.69 21.74 4.6 254.04 74.12 

26 17.1c 5.85 17.36 5.76 254.96 92.04 

29 14.61d 6.84 14.45 6.92 261.67 72 

Average 20.33 5.19 20.66 5.18   255.66 77.87 

L.S.D               
                                                                                       

 
 

Fig.(2): Regression line of relationship between the rates of development of H. armigera larvae and 

different constant temperatures. 
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Pupation rate:                                                                                          

Data given in Table (2) indicated that the highest 

pupation rate of spiny bollworm larvae, was92.04 % at 

26
o
C followed by 90.27 % at 30

o
C, whereas an 

extremely reduction of this rate of pupation was 

occurred 20, 23 and 29
o
C. Also, it is clear that the 

constant temperatures in the range of 26
o
C was the 

effective temperature zone for H. armigera pupation 

and the optimum degree of temperature may be around 

26
o
C, where the highly pupation percentage was 

recorded. Statistically, there are significant differences 

between the value of pupation rates at the four different 

constant temperatures; i.e. 20, 23, 26 and 29
o
C.    

The obtained results are supported by Dahi 

(2003) and Kandil (2013). They concluded that the 

highest pupation rate of E. insulana was observed when 

the larvae reared on 25
o
C. 

Pupal stage:                                                                   

Pupal duration:                                                                                                             

Concerning the effect of the constant 

temperatures; i.e.20, 23, 26 and 29
 o

C on the pupal 

duration of H. armigera, data represented in Table (3), 

revealed that the pupal period decrease as temperature 

increased. The average observed and expected durations 

were 26.03&26.39, 20.06&19.96, 15.53&15.56 and 

13.02&13.02 days at 20, 23, 26 and 29
o
C; respectively. 

The analysis of variance showed significant differences 

between the mean of pupal duration at all temperatures. 

The lower threshold of development (to) for the American 

bollworm pupae was 11.23
o
C. The thermal units required 

for pupal duration completion till adult emergence were 

228.28, 236.11, 229.38 and 231.37 DD's at20, 23, 26 and 

29
o
C; respectively. The average of total thermal units 

was231.29 degree-days as determined by the thermal 

summation equation K=y (T-11.23). 

The four observed values for the pupal rate of 

development gave a remarkable fit to the calculated 

temperature – velocity line having the formula Y= 

0.432X -4.855 (Fig.3). 

Our results are accordance with those findings by 

Rashwan (2009), she stated that the lower threshold for 

the developmental pupa stage of P. gossypiella was 

11.7
o
C and the average of the total thermal units 

required for completion of pupal stage till the adult 

emergence was 198.52 degree-days. The obtained 

results that mentioned previously are in agreement with 

those published by Yones et al. (2011). They recorded 

that the observed as well as expected pupal duration of 

the pink bollworm decreased as temperature increased, 

their data recorded that the lower threshold pupal 

development was 9.57
o
C, and the average of the total 

thermal units required for completion of pupal stage till 

the adult emergence was 248.70 degree-days. Many 

other investigators studied also the effects of constant 

temperatures on the biological aspects of different 

insects including their immature stages, among of them, 

Kandil (2013) on Earias insulana.   

Adult emergence rate:                                                                                 

Data summarized in Table (3) indicated that the 

highest adult emergence percentage was occurred at 

26
o
C, which being 85.87 %; whereas the lowest one was 

66.48 % at 20
o
C. On the other hand, the adult 

emergence rates at the other two temperatures; i.e. 23 

29
o
C were 78.52 and 72.73 %; respectively. Statistical 

analysis of variance referred to significant differences 

between the adult emergence figures recorded at 

constant temperatures 20
o
 C, and the other three 

constant temperatures  23, 26 and 29
o
C; whereas there 

are no significant differences between the adult 

emergence at23, 26 and 29
o
C. 

 

Table (3): Pupal duration of H. armigera under different constant temperatures and its thermal 

requirements. 

Temp 

 (degree) 

Observed Expected 

t0 
Degree of 

days (DDs) 

Adult 

emergence % 
Pupal duration 

(days +/- S.E.) 

Rate of 

development % 

Pupal duration 

(days +/- S.E.) 

Rate of 

development % 

20 26.03
a 

3.84 26.39 3.79 

1
1

.2
3
 228.28 66.48 

23 20.06
b 

4.99 19.96 5.01 236.11 78.52 

26 15.53
c 

6.44 15.67 6.38 229.38 85.87 

29 13.03
d 

7.68 13.02 7.68 231.37 72.73 

Average 18.66 5.74 18.76 5.72   231.29 75.90 

L.S.D               
 

 
 

Fig.(3): Regression line of relationship between the rates of development of H. armigera pupae and 

different constant temperatures. 
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These results combined with other parameter 

such as the values of thermal units required for pupal 

development at temperature range from 20 to 29
o
C 

indicating that this range of temperature could be 

considered at the optimum zone of effective temperature 

for pupal development and the adult emergence. The 

results are accordance with those published by Dahi 

(2010) on the H. armigera. Who indicated that the value 

of thermal units required for pupal development at 

temperature range from 22 to 32
o
C indicating that this 

range of temperature could be considered as the 

optimum zone of effective temperature for pupal 

development .Our results are going in line with those 

obtained by Kandil (2013). She published that the 

highest adult emergence rate for the spiny bollworm, E. 

insulana was occurred at 26
o
C which being 91.1 %. 

Adult stage: 

Pre-oviposition period:                                                                               

Data illustrated in Table (4) showed that there 

was an inverse relationship between the pre-oviposition 

period and temperatures. It is clear that the mean time 

required for maturation of the ovary and starting to egg 

lying, decreased as the temperature increased from 5.25 

days at 20
o
C to 2.51 days at 29

o
C. Statistical analysis of 

the obtained results revealed that there are significant 

differences between the average of pre-oviposition 

period at 20
o
C and all other regimes. On the other hand, 

there are no significant differences between the values 

at 20&25 and between 25&30. Regarding the 

developmental thresholds, results shown in Table (4) 

indicated that the lower threshold of development was 

9.99
o
C. It is obvious that the raising of temperature 

accelerated the rate of development of the female ovary 

and reached faster to maturation. Concerning the 

thermal units required for the development of ovary at 

tested temperature, the required thermal units 

were52.55, 40.98, 47.71 and 47.72 degree-days at 20, 

23, 26 and 29
o
C; respectively. The average of thermal 

units was 47.24 degree-days as determined by thermal 

summation equation K= y (T-9.99). 

The four observed values for these periods gave a 

remarkable fit to the calculated temperature – velocity 

line having the formula Y=2.139 X -21.364 (Fig.4). 

It could be concluded that the optimum zone of 

temperature for ovary development and maturity was 

between 23 and 29
o
C for H. armigera, this conclusion is 

supported by the findings of Rania et al. (1977) and 

Rashwan (2009) on the pink bollworm, Dahi (2003) on 

spiny bollworm, Dahi (2010) on H. armigera, Kandil 

(2013) on spiny bollworm and Abdel-Salam (2013) on 

pink bollworm.  

The generation: 

The mean duration of generation at different 

constant temperature regimes could be calculated using 

two different calculation methods, at the first method 

the mean duration of generation was considered as the 

mean times between egg-deposition and , the beginning 

of egg deposition by emerged females (F1); i.e. from 

egg deposition to the end of pre-oviposition period). 

The second method, the mean generation times were 

determined as the total of mean durations of different 

developmental stages, i. e. incubation period, larval 

stage, pupal stage and pre-oviposition period. 

Theoretically, the results obtained from these methods 

show approximate value for mean durations of 

generation at different constant temperature regimes. 

     According to the second mod which has been 

applied in the present study, the results given in Table 

(5) ,illustrated that the mean duration of the observed 

and expected  generation for H. armigera were 

64.78&64.94, 48.73&48.78, 39.33&39.22 and 32.55 

and 32.68 days at20, 23, 26 and 29
o
C; respectively. The 

data refer to the acceleration of rate development 

generation with the increasing of temperature, where it 

reached the maximum velocity at 29
o
C. Statistical 

analysis showed significant differences among the 

values of generation duration at the tested constant 

temperatures. 

 

Table (4): Pre – ovposition of H. armigera under different constant temperatures and its thermal 

requirements. 

Temp 

 (degree) 

Observed Expected 
t0 

Degree of 

days (DDs) 
Pre - ovposition period 

(days +/- S.E.) 

Rate of 

development % 

Pre - ovposition 

period(days +/- S.E.) 

Rate of 

development % 

20 5.25
a 

19.05 4.67 21.42 

9
.9

9
 

52.55 

23 3.15
b 

31.75 3.59 27.84 40.98 

26 2.98
b 

33.56 2.92 34.26 47.71 

29 2.51
b 

39.84 2.46 40.68 47.72 

Average 3.47 31.05 3.41 31.05   47.24 

L.S.D             
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Fig.(4): Regression line of relationship between the rates of development of H. armigera pre-oviposition 

period and different constant temperatures. 

 

Table (5): Duration of H. armigera generation under different constant temperatures and its thermal 

requirements. 

Temp 

 (degree) 

Observed Expected 
t0 

Degree of 

days (DDs) 
Duration of generation 

(days +/- S.E.) 

Rate of 

development % 

Duration of generation 

(days +/- S.E.) 

Rate of 

development % 

20 64.78
a 

1.54 64.94 1.54 

1
0

.9
2
 588.2 

23 48.73
b 

2.05 48.78 2.05 588.66 

26 39.33
c 

2.54 39.22 2.55 593.1 

29 32.55
d 

3.07 32.68 3.06 588.5 

Average 46.35 2.30 46.41 2.30   589.62 

L.S.D         1.999           
  

 
 

Fig.(5): Regression line of relationship between the rates of development of H. armigera generation and 

different constant temperatures. 
       

The lower threshold of the generation 

development (to)) was10.92
o
C. The complete 

development of the generation required 588.20, 588.66, 

593.10 and 588.50 degree-days at 20, 23, 26 and 29
o
C; 

respectively. Statistical analysis showed no significant 

differences between values of accumulated thermal 

units required for completion generation at among 

constant temperatures used under this study. Thermal 

summation method, represents the hyperbolic 

relationship between temperature and developmental 

time given by the equation: Y= (T-10.92) = 589.62 

DD's, derived from the linear regression equation: Y= 

0.169 X -1.849 (r = 0.99). The lower threshold of 

development (to) could be estimated graphically by 

extrapolation from Fig. (5). 

Data summarized in Table (6), showed the 

female and male longevity of H. armigera under the 

different constant temperatures. The longevity was 

19.48, 16.83, 13.50 and 10.97 days for female; 18.11, 

13.56, 11.05 and 8.01 days for male at 20, 23, 26 and 

29
o
C; respectively.   

Discussion of the foregoing results, concerning 

the adult stage aspects and generation of the pink 

bollworm, H. armigera, it could be seen from the results 

recorded herein a harmony with those obtained by 

various investigators. The results are in agreement with 

those reported by Dahi (2003), who revealed that the 

lower threshold for completion the generation of E. 

insulala was 9.9
o
C, and the average of thermal units 

required for completion the generation was 499.57 

DD's. he results are going in line with those published 

by Dahi (2010), he stated that the lower threshold for 

completion the generation of H. armigera was 10.87
o
C, 

and the average of thermal units required for completion 
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the generation was 557.5 DD's In this field of study, 

Kandil (2013) reported that the lower threshold for 

completion generation of E, insulana was 12.85
o
 C and 

the average of thermal units required for completion the 

generation was 346.19 DD's. Also, the results of the 

present study are accordance with Yones et al. (2011). 

They stated that the lower threshold of development for 

completion generation of pink bollworm was 12.03
o
C 

and the average thermal units required for completion of 

generation was 499.71 degree-days. 

Data summarized in Table (6), showed the 

female and male longevity of H. armigera under the 

different constant temperatures. The longevity was 

19.48, 16.83, 13.50 and 10.97 days for female; 18.11, 

13.56, 11.05 and 8.01 days for male at 20, 23, 26 and 

29
o
C; respectively.    

 

Table (6): Adult longevity of H. armigera under different constant temperatures.  

Temp 

 (degree) 

Female Longevity (days) Male Longevity 

(days) Pre - ovposition Ovposition Post - ovposition Total 

20 5.25 12.75 1.48 19.48
a 

18.11
a 

23 3.15 12.93 0.75 16.83
b 

13.56
b 

26 2.98 9.51 1.01 13.5
c 

11.05
c 

29 2.51 7.33 1.13 10.97
d 

8.01
d 

Average 3.47 10.63 1.09 15.20 12.68 

L.S.D    1.7629 1.8989 

 

Fecundity and fertility: 

Results obtained in Table (7) indicated that the 

adult female of E. insulana deposited eggs under all 

tested temperatures. The average total number of eggs 

deposited by female throughout its life span were 

214.52, 517.54, 668.33 and 291.50 eggs at 20, 23, 26 

and 29
o
C; respectively. The data clearly indicated that 

the constant temperatures regime of 23 and 26
o
C were 

considered the optimum degree for eggs lying. 

Statistical analysis showed significant differences in the 

fecundity at the different tested temperatures of 20, 23, 

26 and 29
o
C. Reviewing these results, it could be 

concluded that temperature is considered as an 

important limiting factor for the adults, since it affects 

the fecundity of females and longevity of both sexes. 

The present results are accordance with Dahi (2010). He 

stated that the constant temperatures of 22 and 27
o
C 

were considered as the optimum degree of eggs laid by 

female of H. armigera, which were 857.4 and 645.5 

eggs/ female; respectively. The obtained results are 

going in line with those published by Kandil (2013), 

She recorded that the constant temperature of 26
o
C was 

considered as optimum degree of eggs laid by female of 

E. insulana, which being 273.66 eggs/female. In this 

field of study. Also, Hennerberry and Leal (1979) stated 

that the reduction in oviposition rate and egg viability at 

high temperature may due to either killed function 

sperm or interferes with sperm transfer or both.  

Generally, the deleterious effect of the high 

temperature on the adult fecundity are considered as one 

of the principle factors for the relatively low infestation 

level during summer season, when temperature is 

extremely high. 

Regarding the egg fertility (as indicted by egg 

hatchability) laid by the female, which emerged under 

the constant temperature regimes and incubated also at 

the same conditions, it is obvious that temperature 

considered a vital factor for egg (Table 7). The lowest 

fertility percentages were occurred at 20 and 29
o
C, 

where only 44.48 and 53.45% of deposited eggs / 

female hatched. The highest fertility percentage of eggs 

was recorded at 26
o
C (85.13%) which considered the 

optimum temperature for hatchability. Statistical 

analysis of the results showed significant differences 

among the fertility rates at all tested degrees of 

temperature. According to several authors, these results 

are in agreement with those published by Dahi, 2003 

Kandil, 2013 on E. insulana and Abdel-Salam, 2013 on 

Pectinophora gossypiella. 

 

Table (7): Effect of different constant temperatures on fecundity and fertility of H. armigera.  

Temp (degree) Fecundity (eggs/female) Hatchability % 

20 214.52 44.48 

23 517.54 72.9 

26 668.33 85.13 

29 291.5 53.48 

Average 422.97 64.00 
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 ريكيتاالحتياجاث الحراريت الالزمت لتطىر دودة اللىز األم
عدليمحمد محيى الدين أيمن 

1
أميرة شىقى محمد ابراهيم ، 

2
أحمدفايس  أشرف و 

1
 

 . الجيسة –الدقي  –مركس البحىث السراعيت  –معهد بحىث وقايت النباث  .1

 . كفرالشيخجامعت  -كفرالشيخ -كليت السراعت  .2
  

دسجت مئىيت عهى ومى وحطىس  02، 02،  02،  02يهذف انبحث انى دساست حأثيش أسبعت مه دسجبث انحشاسة انثببخت هي 

ورنك نخحذيذ انثىابج انحشاسيت نألطىاس  انخس.وببث االطىاس انمخخهفت نذودة انهىص االمشيكيت وانخي حم حغزيخهب عهى اوساق 

ع انمخخهفت. خالل هزي انذساست حم حقذيش كم مه فخشة حضبوت انبيض، مذة انطىس انيشقي، مذة طىس انعزساء، فخشة مبقبم وض

 66.22دسجت مئىيت نطىس انبيضت ، 60.22وقذ بهغ انحذ  انحشج نهىمى )صفش انىمى انبيىنىجي(  انبيض، ومذة انجيم انكبمم.

ببنىسبت  62.20دسجت مئىيت نفخشة مبقبم وضع انبيض،  2.22دسجت مئىيت نطىس انعزساء،  66.02دسجت مئىيت نطىس انيشقت، 

 52.22حيث بهغج  ؛صمت نىمى وحطىس االطىاس سبنفت انزكشحخيبجبث انحشاسيت انالذ االنهجيم انكبمم. واوخهج انذساست انى ححذي

وحذة  2.22نطىس انعزساء، وحذة حشاسيت   026.02وحذة حشاسيت نهطىس انيشقي،  022.22وحذة حشاسيت نطىس انبيضت، 

احذة وحذة حشاسيت ببنىسبت نهجيم انكبمم. وجذ أن معذل وضع انبيض نألوثى انى 252.20حشاسيت نفخشة مبقبم وضع انبيض، 

دسجت  02دسجت مئىيت بيىمب حىخفض عىذ دسجت حشاسة  02انى  02وكزنك خصىبت انبيض حشحفع بضيبدة دسجبث انحشاسة مه 

 مئىيت.
                                    

            

            

            

            

            

            

            

          

 


