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ABSTRACT: Field experiments were conducted at Shbeen EL-Kom ; Menoufia Governorate during 

winter and Nil plantation of Eggplant, (Solanum melongena L.), Pepper (Capsicun annuun L.) belong to 

(family: solanacae) during (2019-2020 and 2020-2021) of growing seasons.   the survey and population 

dynamic (seasonal fluctuation) of Heliothes amigera on eggplant and pepper vegetable crops were the 

main aimed for field studies. and rearing American bollworm, Heliothes armigera (Hubner) larvae with 

feeding on the eggplant and pepper vegetable fruit 

In laboratory showed that there was negative correlation between temperature and all studied aspects 

under four constant temperatures of 18, 25, 30 and 34
o

C each ± 1
o

C A The time required for 

embryogenesis, larval duration and pupal duration decreased as the temperatures increased from 18 to 

34
o

C 

Key words: Eggplant, Heliothes armigera, seasonal fluctuation, temperature, biological effects. 

 

INTRODUCTION 

Eggplant, (Solanum melongena L.) and 

Pepper (Capsicun annuun L.) belong to (family: 

solanacae) are a Vegetable food with a good 

sources of vitamins, minerals and carbohydrates, 

Neha and Ravi (2018). In Egypt, vegetables are 

subjected to be attacked by several pests. The 

piercing- sucking pests, cotton bollworm and 

cotton leaf worm which are the key economical 

important pests affecting vegetables. The 

eggplant (Solanum melongena L.) and Pepper 

(Capsicun annuun L.) plants vegetables that are 

affected by several pests such as. 

 Cotton bollworms (Heliothes armigera) is a 

polyphagia species, that attacks been effecting on 

over 180 cultivated hosts and 45 families of wild 

plant species of crops. This insect attacks 

vegetable in the field. The moth develops two 

generations a year of winter as a pupa in the soil. 

The larvae eat the epidermis of the leaves, and 

after that penetrates the fruit to consumed the 

pulp and the seeds. The fruits cannot be 

consumed due to excrement s from the inside. A 

larva can destroy even 10 fruits. 

MATERIALS AND METHOD 

Field studies 

Field studies were carried out during the two 

successive seasons (2019- 2020 and 2020-2021). 

One site was the experimental for eggplant and 

anther one for pepper; each area was 360 m2 

located at the Experimental field chosen for this 

study, i.e. Menoufia, Governorate. The chosen 

areas at eggplant and pepper received all 

agricultural practices. the chosen areas were kept 

free of any insecticidal application.  

 

-Population dynamics of H. armigera 

Samples of 20 (flowers and fruit) were 

collected randomly from the two diagonals of the 

field and from the experimental area weekly 

intervals throughout the two seasons of the study. 

Samples of vegetable plants were kept in muslin 

bags and brought to the laboratory to be 

examined by naked eyes. Samples were collected 

around 1st week of October the number and 

percentages of infestation were recorded. Also, 

the pests were estimated in fields samples 1st 

week of August to 2nd week of November, during 

the two seasons of the study. 
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Laboratory studies 

1- Effect of different constant 

temperaturs on some biological aspects 

of H. armigera 

Insect Rearing  

H. armigera; different stages were originally 

collected as larvae and pupae from the eggplant 

field in Menoufia Government Egypt and 

maintained for over one generation under 

controlled conditions at 26 ± 1 °C and 55–65 % 

relative humidity. Larvae were fed and Pupae 

were sexed and placed in cages separately. After 

mergence, male and female adults mated in 

nylon cages. 3-day-old, mated females were kept 

at cages test. To verify the mating status, tested 

females were dissected and provided with a 10 % 

honey solution. 

 

RESULTS AND DISCUSSION 

Seasonal abundance of H. armigera and 

their relationship to temperature and 

relative humidity 

H. armigera 

Data recorded in Tables (1& 2) and (Figs 1 & 

2) show that the occurrence of H. armigera 

started from the 1st standard week November 

and reached peak level in the 2nd week and end 

week of December with a larval population of 25 

and 15 larvae per 20 plants when the temperature 

ranges from 20.0°C) insect on the pepper plant 

during the 2019-2020. While 2020-2021 seasons 

at winter and Nile loop of agriculture, recorded 

two peeks the first one in 2nd week of December 

21 larvae/20 plant and the 2nd peek recorded by 

17 larvae on 2nd week of October.  

 

2. Biological studies 

 2-1- Effect of four temperatures on some 

biological aspects of Heliothes 

armigera (Hübner)   

Heliothes armeigera  

All the H. armigera stages were kept under 

four constant temperatures at 18, 25, 30 and 35
o

C 

to determine the rate of development. 

Temperature has a clear significant effect on the 

biology of the American bollworm insect, and 

this was demonstrated by studying the effect of 

four fixed degrees on the different stages of the 

insect.  

 

Table (1): Seasonal abundance of H. armigera on eggplant plants during (2019 -2020) and (2020-

2021) seasons in winter planting season. 

Date of 

survey 

Heliothes Temperature (°C) Humidity (%) 

2019-2020 2020-2021 2019-2020 2020-2021 2019-2020 2020-2021 

1/11 0.0 3 25 26 46.9 65.1 

10/11 4 9 23 24 64.7 66 

20/11 10 11 23 21 77.4 56.5 

30/11 2 8 23 22 36 68.8 

12/12 22 2 20 20 70.1 53.4 

20/12 8 1 19 17 50.3 45.4 

30/12 1 1 17 16 59.6 79.3 

10/1 0.0 3 17 14 47.8 83.1 

20/1 18 3 18 17 72.7 89.5 

30/1 9 17 18 15 59.8 61.6 

10/2 9 5 19 16 56.2 46.4 

20/2 7 4 19 17 54 63.7 

1/3 5 13 20 18 14.4 62.2 
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Table (2): Seasonal abundance of major insect pests on eggplant plants during (2019 -2020) and 

(2020-2021) seasons in Nile planting season. 

Date of 

survey 

Heliothes Temperature (°C) Humidity (%) 

2019-2020 2020-2021 2019-2020 2020-2021 2019-2020 2020-2021 

20/7 2 6 34 34 46.9 65.1 

30/7 2 3 34 35 64.7 66 

10/8 3 7 36 37 77.4 56.5 

20/8 4 11 37 37 36 68.8 

30/8 4 21 37 38 70.1 53.4 

10/9 8 8 33 34 50.3 45.4 

20/9 15 10 34 34 59.6 79.3 

30/9 17 7 33 34 47.8 83.1 

10/10 7 5 32 30 72.7 89.5 

2010 5 1 27 26 59.8 61.6 

30/10 7 2 27 26 56.2 46.4 
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Fig. (1): Seasonal abundance of H. armeigera on eggplant in winter planting season. 
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Fig (2): Seasonal abundance of H. armeigera on eggplant in Nile planting season. 
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2-1-1 Egg stage  

Incubation period  

Data showed that the required time for 

completion of H. armigera. The embryogenesis 

decreased gradually as the temperature increased 

from 18 to 34
o

C. The mean of incubation 

18.00±1.15, 20.67±1.20, 29.33±0.67 and 12.67± 

0.88, respectively. Statistically analysis revealed 

that highly significantly difference between, 

between all incubation period resulted at the 

different temperatures, were recorded. 

 

Egg hatchability  

Data represented in Table (3) stated that the 

averages hatchability of H. armigera were as 

follows; 60.00, 87.87, 97.77 and 42.21 at 18, 25, 

30 and 34, respectively. Statistically, there were 

significant differences between the hatchability 

percentages recorded at 18, 25, 30 and 34
o

C. It is 

clearly noticed that the constant temperature in 

the range of 25 to 30
o

C is the favorable zone for 

the hatching of H. armigera. 

The results in the previous table indicated the 

effect of temperature on the hatching rate and the 

incubation period of the eggs. The results 

indicated that the high or low temperature from 

the appropriate temperature led to a decrease in 

the hatching rate. Also, the increasing in 

temperature led to a significant shorted the 

incubation period of eggs, as well as when the 

temperature decreased, it led to a prolongation of 

the incubation period of eggs. Figs. (3 and 4)  

Showed a positive correlation between the 

hatching rate and temperature. 

 
2-1-2- Larval stage 

Data in Table (4), Showed the expected larval 

H. armigera duration values at four constant 

temperatures; 18, 25, 30 and 34
o

C were 22.67, 

18.67, 14.33 and 9.00 days / larva, respectively, 

there were obvious significant differences 

between the mean larval duration at the four 

constant temperatures. Generally, the 

developmental rates of the H. armigera larvae 

decrease with the increasing of the constant 

temperature from 18 to 34
o

C. 

Table (3): Hatchability% and incubation time of the American bollworm eggs under three constant 

laboratory conditions 

Temp.
 o

C 

 

Egg stage 

No. of Hatchability Hatchability% Reduction 

18 18.00±1.15b 60.00±3.85b 40.00±3.85b 

25 20.67±1.20b 87.87±4.01b 31.13±4.01b 

30 29.33±0.67a 97.77±2.23a 2.23±2.23c 

34 12.67±0.88c 42.21±2.94c 57.67±2.96a 

Variance analysis 

Mean Square 145.22 1613.68 1607.69 

F 48.41 48.32 47.99 

Sig. 0.000 0.000 0.000 

probability ** ** ** 

L.S.D. 0.5 3.26 10.88 10.90 

a, b, c, Differences between values having the same high script in each column are not significant. ** Significant 

differences at P  0.01. * Significant differences at P 0.05 N.S. non-significant differences  
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Fig (3): Recreation line and positive correlation relationship between No. of hatchability H. armigera 

and temperature. 

 

 
Fig (4): Recreation line and positive correlation relationship between % of hatchability H. armigera 

and temperature 

 

Table (4): Rearing of American bollworm larvae under four constant laboratory conditions. 

Temp.
 o

C 

 

Larval stage 

No. of mortality Duration in days Malformed% Reduction 

18 9.33±0.88a 22.67±0.88a 3.33±0.67 13.33±1.86a 

25 2.67±0.33c 18.67±1.20b 3.33±0.88 6.00±1.00b 

30 5.33±0.88b 14.33±0.88c 1.67±0.88 7.67±1.76b 

34 10.67±0.67a 9.00±0.58d 4.33±0.67 15.00±1.15a 

Variance analysis 

Mean Square 40.44 103.22 3.67 56.56 

F 25.54 41.29 2.00 8.48 

Sig. 0.000 0.000 0.193 0.007 

Probability ** ** N.S. ** 

L.S.D. 0.5 2.37 2.98 2.55 4.86 

(a, b, c,) Differences between values having the same high script in each column are not significant; ** significant 

differences at P  0.01; * significant differences at P 0.05.; N.S. non-significant differences  
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Also in Table (4) showed the larval mortality 

and malformation larvae of H. armigera. The 

mortality rates were 9.33, 2.67, 5.33 and 10.67 at 

18, 25, 30 and 34 C, respectively. 

From the previous table, it is clear that 

temperature has an effect on the larval stage, as 

high temperatures led to a shortening of the 

larval lifespan, and the opposite happened when 

temperatures decreased, which led to a 

lengthening of the larval duration. Therefore, the 

difference in temperature had a significant effect 

on the larval duration and it led to a significant 

increase in the percentage of deformities 

mortality (Fig. 5-7). 

 

 
Fig (5): Recreation line and positive correlation relationship between mortality and temperature. 

 

 

Fig (6): Recreation line and positive correlation relationship between mortality and temperature. 

 

 

Fig (7): Recreation line and positive correlation relationship between mortality and temperature. 
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2-1-3 Pupal stage  

Data given in Table (5) indicated that the 

time required for pupae of H. armigera 

completed the development pupation, was 

12.33±1.20 days at 18
o

C followed by 7.33±0.33 

days at 25
o

C, 5.67±0.67 days at 30
 o

C and 

3.33±0.33 days at 34
 o

C. Whereas an extremely 

high reduction of this rate of pupal former or 

non-completed the development was occurred at 

18 
o

C, (13.33±1.86%) and at 34
o

C (15. 

00±1.15%) (Fig. 8). Also, it is clear that the 

constant temperatures in the range of 25
o

C was 

the effective temperature zone for H. armigera 

development and the optimum degree of 

temperature may be around 25
o

C. There are 

significant differences between the value of 

pupation rates at the four different constant 

temperatures; i.e. 18, 25, 30 and 34
o

C. Also 

pupal stage were significantly affected. 

 

Table (5): Rearing of American bollworm pupal stage results from larvae under four constant 

laboratory conditions. 

Temp.
 o

C 

 

Pupal stage 

No. of mortality Duration Reduction% 

18 20.00±1.15ab 12.33±1.20a 13.33±1.86a 

25 0.67±0.33b 7.33±0.33b 6.00±1.00b 

30 2.67±0.88ab 5.67±0.67cd 7.67±1.76b 

34 40.00±0.58a 3.33±0.33d 15.00±1.15a 

 

Mean Square 5.78 43.67 46.33 

F 3.01 27.58 26.21 

Sig. 0.094 0.000 0.000 

Probability N.S. ** ** 

L.S.D. 0.5 2.61 2.37 0.641 

(a,  b, c,) Differences between values having the same high script in each column are not significant ---** significant 

differences at P  0.01; * significant differences at P 0.05. N.S. non-significant differences  

 

 

Fig (8): Recreation line and positive correlation relationship between duration pupal stage and 

temperature. 
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From our previous results recorded in Table 

(5) it clear that that likewise, high temperature 

led to a shortening of the pupal period, and 

prolongation occurred when the temperature 

decreased, with an increase in the rate of death 

and deformities. The results indicated that the 

pupae different in produced from the larvae of 

the previous treatment were under four constant 

temperatures in the laboratory. The increase in 

temperature led to a shortening duration of the 

pupal stage and a decrease in deformities, but the 

opposite occurred when the temperatures 

decreased, as the pupal period was prolonged and 

the deformities increased in the resulting pupae. 

 

2-1-4 Adult emergence   

Data recorded in Table (6), showed that the 

temperatures has a clear high significant effect 

on percent of the American bollworm adults 

emergence, when reared at 4 fixed degrees of 

different temperatures. The data recorded that 

88.0% at 25
 o

C, while it decreased gradually to 

45.0 and 20.0% at 30 and 18
 o

C until reached in 

decreased to (0.0%emargence) no adult 

emergence at 34
 o

C. 

 

Adults’ lifespan (longevity) 

The effect of 4 fixed degrees of different 

temperatures on producing adults is illustrated in 

Table (6). Results indicated that the lifespan 

(longvity) of the H. armigera adult stages reared 

was prolonged to 9.26 and 7.66 days for female 

and male at 25
 o

C compared to that previously 

reared at 30, which recorded 5.6 and 4.66 days 

for femal and male at 30.
 o

C. oviposition time of 

H. armigera adult females that emerged from 

reared at both tested temperatures was 

considerably shorter (3.0 days at 30.
 o

C) 

compared to 4.66 days at 25
o

C. (Table 6).  On 

the other hand, the pre - oviposition estimated 

value of H. armigera female significantly in time 

estimated it decreased from 2.3 days at 25
o

C. to 

1.3 days at 30
o

C. 

 

Fecundity 

The total number of laid eggs per H. 

armigera female were 787.3 eggs/ female with 

an average of 17.30 eggs/ day when reared on the 

laboratory at 25 
o

C., but, the numbers decreased 

significantly to 253.33 eggs/ female (with an 

average number daily 12.97 eggs/ day) at 30
 o

C.  

(Table 7). 

 

Hatchability percentage 

As shown in Table (7), the mean hatchability 

percentage of H. armigera deposited eggs were 

(66.43%) when previously reared at 25
o

C., 

however, reduced to 36.81 % when reared at 

30
o

C. 

 

Table (6): Rearing of American bollworm adult stage results from pupae formed at four constant 

temperatures. 

Temp.
 o

C 

 

Adult stage 

% of emergence Pre-ovi Oviposition Post-ovi Longevity 

Female Male 

18 20a 2.0±0.20b 0.0 0.0 2.0±0.10a 0.0 

25 88.0c 2.3±0.10b 4.66 ±0.30b 2.3±1.20b 9.26±0.60a 7.66±0.30b 

30 45.0b 1.3±0.10a 3.0±0.20a 1.3±1.20a 5.6±0.3 4.66±010a 

34 0.0  

 

Mean Square 2.8 1.87  13.33 4.35 1.71 

F 13.01 11.58 5.14 3.21 2.11 1.65 

Sig. 0.0104 0.000 0.001 0.000 0.000 0.0001 

Probability S*** ** ** ** ** *** 

L.S.D. 0.5 7.794 0.537 0.213 0.641 1.35 0.839 

(a,  b, c,) Differences between values having the same high script in each column are not significant ---** significant 

differences at P  0.01; * significant differences at P 0.05. N.S. non-significant differences  
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Table (7): Reproductive and fecundity of American bollworm at four constant temperatures. 

Temp.
 o

C 

 

Fecundity 

No. of egg laid/ 

female 

% hatchability  Reduction% 

25 787.3±10.66 66.34±5.3b 33.76±1.6a 

30 253.33±8. 8.ab 36.81±1.76a 63.91±4.13b 

 

Mean Square 13.28 24.17 26.83 

F 11.01 20.58 16.31 

Sig. 0.001 0.000 0.000 

Probability S*** *** *** 

L.S.D. 0.5 10.21 6.34 4.261 

(a,  b, c,) Differences between values having the same high script in each column are not significant ---** significant 

differences at P  0.01; * significant differences at P 0.05. N.S. non-significant differences  

 

From the priors results George (2014) 

evaluated laboratory studies were conducted to 

assess the effect of temperature on the survival, 

development, longevity and fecundity of 

Heliothes armigera (Lepidoptera: Noctuidae) at 

eight different fluctuating temperatures with an 

amplitude ±9 °C under constant photoperiodic 

conditions of 16:8 h (L: D). 

Said (2020) studied the threshold of 

development and thermal units’ requirements for 

laboratory strain of Earias insulana Boisd. 

(Lepidoptera: Noctuidae) evaluated experiments 

at five constant temperatures of (12, 18, 23, 27, 

and 33 ± 2ºC) and relative humidity 65±5 % 

R.H. all stages were reared on an artificial diet 

without agar. Results of the total developmental 

period, percentages of adults’ emergence, and 

longevity of females are significantly affected 

when reared at different temperatures. The total 

developmental period of the immature stages was 

shorter at high temperatures than that reared at 

low temperatures. also, the incubation period of 

egg significantly affected by different 

temperatures. (Jaleel, et al., 2019). Studied 

conducted to explore the effect of different 

temperature on some biological parameters of E. 

insulana. Generally, Insect pests affected by 

abiotic factors in nature especially by 

temperature, and their biology, behavior, and 

fitness are greatly affected. There were various 

studies showing the effect of temperature on the 

development of different insects such as (Garrad, 

et al., 2016 and Jaleel, et al., 2018). 
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 الخي حصيب  دودة اللوز الأمريكيتدراساث بيولوجيت وايكولوجيت علي 

 العائلت البارنجانيتبعض نباحاث 

 

 عبذالسميع إبراهيم هنذى، سعذيت محمذ سعيذ، مرفج عبذ السميع قنذيل،

 محمذ عبذاللطيف أماني مرضي

 قسٌ اىحششاث الأقخصبدٝت ٗاىحٞ٘اُ اىضساعٚ، ميٞت اىضساعت ، جبٍعت اىَْ٘فٞت

 الملخص العربي 

 -الذراساث الحقليت :

 aleoimrl  HetoileH  ذٗدة اىي٘ص الأٍشٝنٞتْٝبٍٞنٞت اىسنبّٞت )اىخقيب اىَ٘سَٜ( ىيت اىذىذساسأجشٝج اىذساسبث اىحقيٞت 

( LHn onga Haagga s) ٗاىفيفو ( ieHagt tieiilaH s )اىببرّجبُ   عيٚ ٍحبصٞوخلاه عشٗحِٞ اىشخ٘ٙ ٗ اىْٞيٜ 

 ( ٍِ ٍ٘اسٌ اىضساعت. 9190-9191ٗ  9191-9102)ه ٗرىل خلا (ieHaHnHl )اىَحبصٞو اىٜ عبئئ  ٗحْخَٜ ٕزٓ

 الذراساث المعمليت:

 ) a. HetoileH)دساست حبثٞش أسبع دسجبث اىحشاسة عيٜ دٗدة اىي٘ص الاٍشٝنٞت  

ِ حقيٚ اىببرّجبُ ٗ اىفيفو فٜ ٝشقبث ٗعزاسٙ ( ٍ  ((  a. HetoileH)  حٌ جَع اط٘اس ٍخخيفت ٍِ دٗدة اىي٘ص الاٍشٝنٞت 

-55دسجت ٍئ٘ٝت ٗسط٘بت ّسبٞت  0±  92اىَْ٘فٞت ٗحٌ حشبٞت ىَذة  جٞو ٗاحذ  ححج اىظشٗف اىَعَيٞت عيٜ دسجت حشاسة  

( ٗ ٍلاحظبحٖب حخٚ 9س3x09ٌو .حٌ فصو اىعزاسٛ فٜ اأّببٞب سعت )3.حٌ حغزٝت اىٞشقبث عيٚ قطع ٍِ اىببرّجبُ ٗ اىفيف25

خشٗج الاحششاث اىنبٍيت. ثٌ عَو حجْٞس ىيحششاث اىنبٍيت )رم٘س+ اّبد( داخو مٞذجبث اىخشبٞت ٗحٌ حغزٝت بَحي٘ه سنشٙ 

 الاٍشٝنٞت: 3. ٗ راىل ىذساست حبثٞش دسجبث الاحشاسة عيٚ َّ٘ ٗ حط٘س االاط٘اساىَخخيفت ىذٗدة اىي٘ص 01بْسبت 

،  01سبعت( فٜ بشطَبُ صجبجٜ ٗحضْج ححج أسبع دسجبث حشاسة ثببخت ) 92حٌ ٗضع اىبٞض فٜ ّفس اىًٞ٘ )أقو ٍِ 

3 سط٘بت ّسبٞت. حٌ اسخخذاً ثلاد ٍنشساث ٗحٌ ٍلاحظت ٗ حسجٞو فخشاث حضبّت 01-25دسجت ٍئ٘ٝت( ٗ  ±0  32ٗ 31، 95

 مزاىل ّسب اىَ٘ث ٗ اىخش٘ة.اىبٞض ٗ ٍذة ط٘س اىٞشقبث ٍٗذة ط٘س اىعزاسة ٗ 

دسجت ٍئ٘ٝت عيٜ ٍذة حضبّت اىبٞض ٗ مزاىل  32ٗ  31ٗ 95ٗ 01قذ أٗضحج اىْخبئج اُ ْٕبك حبثٞش ىذسجبث اىحشاسة 

الاط٘اس اىَخخيفت ٍِ ٝشقبث اٗ عزاسٛ فنيَب صادث دسجبث اىحشاسة راث اىَذة الاصٍت ىَْ٘ مو ط٘س ٍِ أط٘اس دٗدة اىي٘ص 

عيٜ دسجت  29.90±   9.22دسجبث اىحشاسة اىعبىىت ٗ اىَْخفضت اىٜ خفض فٜ ّسب فقس اىبٞض اىٚ  الاٍشٝنٞت.  ٗ قذ أدث

عيٜ 01.20±  1.20ٗ صٝبدة ّسب اىَ٘ث فٜ اىٞشقبث اىٚ  2.33±  1.20ٗ مزاىل صٝبدة فٜ ّسٞب اىخش٘ة  اىٚ  31حشاسة 

 .  32سة عيٜ دسجت حشا 2.11± 1.51ٗصٝبدة ّسبت اىَ٘ث فٜ اىعزاسء  32دسجت حشاسة 

 


