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Abstract: The study investigates the impact of feeding the fig moth, Cadra 
cautella (Walker), on three varieties of Libyan dates (Saeidi Awjila, Saeidi 
Gallo, and Bekrary from the West Coast) under laboratory and incubator con-
ditions. The main findings reveled that the life cycle duration of C. cautella 
was significantly affected by the rearing environment. The life cycle lasted 
60.1 ± 6.1 days outside the incubator and 79.2 ± 6.6 days inside the incubator 
when larvae were fed mixed date varieties. Inside the incubator, the larval 
stage duration was not significantly influenced by the date varieties. Outside 
the incubator, a significant difference in the larval stage duration was observed 
between the Bekrary variety and the Saeidi Awjila and Saeidi Gallo varieties. 
The longest life cycle was recorded on cut Bekrary dates outside the incubator, 
averaging 85.8 ± 9.9 days. The shortest life cycle was observed on perforated 
Saeidi Awjila dates inside the incubator, averaging 53.8 ± 2.6 days. The physi-
cal form of the dates (cut or perforated) influenced the development period, 
highlighting its role in the insect’s life cycle. The variety of dates significantly 
affected the completion time of the life cycle, suggesting that fruit characteris-
tics, such as texture or nutrient composition, play a critical role in fig moth de-
velopment. This study underscores the importance of both environmental con-
ditions and the type of date variety in determining the life cycle longevity. 
Such findings can help optimize pest management strategies by identifying 
date varieties and storage conditions that may hinder the rapid development of 
C. cautella. 
 Keywords: Date palm pests, Cadra cautella, life cycle, fig moth, Libyan date 
fruits, insect rearing, insect feeding. 
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الحيـــوان، Ȝلǻـــة اســـم  :*¹علـــي Ǻطـــاو 
 العلوم، جامعة عمر المختار

Ȝلǻــة العلــوم، جامعــة  :نســرȂن الشــرȂف
 عمر المختار

ـــــــة ،  ــــمارȑ: وزارة الزراعــــ ــــادǽة المســـــــ ــــ شـــ
 البǽضاء

ــروك: قســــم الاحǽــــاء،  مــــروة يــــونس المبــ
 ،ȑــاز Ȟلǽــــة الاداب والعلــــوم، جامعــــة بنغــ

 فرع الابǽار

 
 Cadra  cautella (Walker)    تأثير تغذǻة ثلاثة أصناف من التمور علي بيولوجǻة

)(Lepidoptera: Pyralidae) 
، علـى ثلاثـة Cadra  cautella (Walker) تغذǽة فراشـة التـين تǼحث الدراسة في تأثير : المستخلص

من الساحل الغرȃي) في ظـل ظـروف  ȞǼرارȑ و  صعيدȑ جالوو  صعيدȑ أوجلةأنواع من التمور الليبǽة (
ǼشـȞل Ȟبيـر ببيئـة الترǽȃـة. اسـتمرت  C. cautellaتـأثر مـدة دورة حǽـاة  وȃينت النتائج .ناوالحض عملالم

ــاة  ǽــا خــارج الحاضــنة و  6.1±  60.1دورة الح ــم تغذǽــة  6.6±  79.2يومً ــا داخــل الحاضــنة عنــدما ت يومً
المخـتلȌ. داخــل الحاضــنة، لــم تتـأثر مــدة مرحلــة اليرقـات ǼشــȞل Ȟبيــر Ǽأصــناف  التمــوراليرقـات Ǽأصــناف 

اليرقـــات بـــين صـــنف بȞǽـــرارȑ وأصـــناف  طـــور . خـــارج الحاضـــنة، لـــوحȎ اخـــتلاف Ȟبيـــر فـــي مـــدةمـــورالت
ـــاة فـــي  عيدȑصـــو  لـــهأوج عيدȑصـــال ǽالمقطوعـــة خـــارج  التمـــورجـــالو. تـــم تســـجيل أطـــول دورة ح ȑـــرارȞǽب

 ȌمتوســǼ ،ــاة فــي  ،يومًــا 9.9±  85.8الحاضــنةǽصــال تمــورلوحظــت أقصــر دورة ح ȑــة  أوجلــةعيدǼالمثقو
 ȌمتوســǼ ،ل الفي ،يــوم 2.6±  53.8داخــل الحاضــنةȞــائي للتأثــر الشــȄعلــى  مــورز (ــةǼالمقطوعــة أو المثق)

 طولǼشȞل Ȟبير على  التمورأثر تنوع ، و فترة التطور، مما سلȌ الضوء على دورها في دورة حǽاة الحشرة
، تلعـب دورًا مهمًـا فـي المحتـوȐ الغـذائيمثل الملمـس أو تمور دورة الحǽاة، مما ǽشير إلى أن خصائص ال

فـي تحديـد  التمـورالبيئǽـة ونـوع تنـوع الظـروف تؤȞد هذه الدراسة على أهمǽة Ȟل من ، و التين فراشةتطوȄر 
ǽمȞـن أن تسـاعد هـذه النتـائج فـي تحسـين اسـتراتيجǽات إدارة الآفـات مـن خـلال تحديـد و  دورة الحǽـاةطـول 

 Ȅن. وظروف التخز  التمورأصناف 
شـة التـين، ترǽȃـة الحشـرات، تغذǽـة دورة الحǽـاة، فراCadra cautella آفـات التمـور، :كلمات المفتاحǻـةال

 الحشرات.

INTRODUCTION 

 Cadra cautella is recognized globally as a major indoor pest of stored dates, almonds, and oth-
er dried fruits. Infestation significantly affects the quality and marketability of dates and other 
fruits (Oyewo and Amo 2018, 2020, Sukirno et al.,  2021,Singh et al., 2021 ). In Libya, high 
infestations have been recorded in regions like Tamanhint, Sabha, Wadan, and Houn, with Apel 
date varieties in Wadan being the most affected (Bataw and Ben Saad,1990, 1995).  

The life cycle and development of C. cautella vary depending on diet and environmental fac-
tors, Cox (1974, 1987) showed development times ranging from 35.35 days on almonds to 84.0 
days on raisins. Temperature significantly affects development, with shorter life cycles at high-
er temperatures and  affect a total lifespan, fecundity, egg hatchability, and overall survival of 
all life stages of C. cautella (Aldawood et al., 2013).Studies in Egypt identified differences in 
development across date varieties (Ajwa, Khaki, Sultani, Freehi), with food type influencing 
larval stages and longevity (Abdel-Salam & El-Saeady 1983). 

While C. cautella is a known pest of Libyan dates, studies have largely focused on geographical 
distribution and infestation levels. The biological development of this pest under controlled l a-
boratory conditions using different date varieties has not been thoroughly exam-
ined.Understanding the biology of C. cautella on local date varieties will highlight the specific 
vulnerabilities of different date types, offer actionable knowledge to minimize postharvest los s-
es through targeted interventions and contribute to sustainable pest management practices for 
the Libyan date industry.  

Previous studies have primarily explored the pest's distribution, while its biology on different 
Libyan date varieties (Saeidi Awjila, Saeidi Gallo, and Bekrary) under laboratory conditions 
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remains insufficiently studied. The study aims to fill this gap by examining the biological de-
velopment of C. cautella when fed three Libyan date varieties under varying conditions. 

Materials and Methods 

Date Samples: Samples of date fruit varieties were collected from three distinct regions in Lib-
ya: Saeidi Ujla, Bakrari from north Coast, and Saeidi Jalu. Each sample, weighing 1 kg, was 
collected directly from the fields, placed in sealed plastic bags, and brought to the laboratory. 
Infected fruits were carefully examined and excluded. Healthy fruits were sterilized by refriger-
ation at temperatures ranging from -1°C to 4.5°C for 30 days (Damual et al., 1974). 
Insect Culture:Adults of Cadra cautella were reared on a date-based diet in an incubator main-
tained at 25±2°C and 65±5% relative humidity (RH). Transparent containers with opaque lids 
and small openings for ventilation were used. Larvae were separated and isolated in pairs 
(male: female ratio of 1:1) to obtain eggs. Newly hatched larvae were distributed at a density of 
4 larvae per container for experimental purposes. Four experiments were conducted: 
Experiment 1:Investigated the effect of rearing methods on the duration of different life stag-
es.Experiment 2:Studied the impact of date fruit shapes (complete, cut, and perforated) on the 
length of various life stages. 
Experiment 3: Examined the influence of date fruit varieties and rearing methods on the lon-
gevity of insect stages. 
Experiment 4: Explored the combined effects of date fruit varieties, shapes, and rearing meth-
ods on the development stages of Cadra cautella. 
All experiments were repeated five times. Containers were kept in an incubator equipped with 
temperature and humidity control switches, regulated with sodium acetate (Shazali  et al., 1985, 
1990). Parallel experiments were conducted outside the incubator where the temperature and 
humidity unstable and fluctuated. Replicates were monitored daily until the experiments con-
cluded, recording: Duration of larval, pupal, and adult stages. And Feeding behavior during de-
velopment. 
Duration (in days) of each stage: 
Larval stage: From egg hatching to pupal entry. 
Pupal stage: From the end of the larval stage to adult emergence. 
Adult stage: Lifespan of newly emerged adults. 

Statistical Analysis: Data were analyzed using a Completely Randomized Design (CRD) in 
Minitab Ver. 10. Significance was determined at a 5% probability level, and the Least Signif i-
cant Difference (LSD) test was used to separate means. 

Results and Discussion 

The place of insect rearing (inside or outside the incubator) significantly influenced (P=0.05) 
the longevity of various life stages of Cadra cautella when reared on mixed date varieties.  The 
larval stage showed the longest longevity (In days) when reared outside the incubator 
(67.31±6.8), as shown in Table 1.  The external environment outsid the incubator likely provid-
ed less optimal conditions for larval stage compared to the controlled conditions of the incuba-
tor (49.06±6.2). While no significant differences were observed in the pupal stage duration be-
tween the two rearing environments, indicating that this stage might be less sensitive to external 
environmental variations  
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The adult stage reared inside the incubator had a shorter longevity (3.6±0.6), reflecting faster 
development under stable and suitable conditions (4.3±1.2) (P=0.05).  The life cycle inside in-
cubator shows short longevity (60.1±6.1) compare with insect reared outside the incubator 
(79.2±6.6) The controlled temperature and humidity inside the incubator likely optimized the 
physiological processes of the insect. 

This finding aligns with previous studies by Abdel-Salam, & El-Saeady, (1983).  who observed 
significant differences in development rates based on rearing methods, and noted that rearing C. 
cautella on stored dates under laboratory conditions resulted in a longer life cycle compared to 
rearing at elevated temperatures. 

The analysis revealed no significant differences (P= 0.01) in the longevity (day) of the larval, 
pupal, adult stages, or the complete life cycle when larvae were fed on mixed dates fruits in dif-
ferent forms (complete, perforated, or cut). 
 
Table (1). The effect of place of rearing with mixed verities on the longevity  (in days) of the different 
life stages development of C. cautella (Mean ±SE) 

Life cycle Adult stages Pupal stage Larval stage Type 

60.1±6.1b 3.6±0.6b 7.4±0.8a 49.06±6.2a Inside incubator 

79.2±6.6a 4.3±1.2a 7.5±0.6a 67.31±6.8b Outside incubator 

69.6±6.3 3.9±0.9 7.5±0.7 58.1±6.5  Mean±SE 
                         Similar letters (in a same column) means no significant differences at a probability of 0.05 or less.  

This experiment investigated how the shape of date fruits (complete, perforated, or cut) influ-
ences the longevity of the life stages of  Cadra cautella. The results are presented in Table 2. 

The lack of differences may be attributed to the mixed nature of the date fruit samples used in 
the study, combining various shapes and varieties. This mixture likely minimized any detect a-
ble effect of fruit shape on the developmental biology of the fig moth.(El-Maged et al., 2022). 
The findings suggest that when C. cautella infests a mix of dates with varied shapes and types, 
the insect's life cycle remains consistent across the different forms. This observation aligns with 
the general adaptability of C. cautella, a cosmopolitan pest capable of thriving on a variety of 
stored food products under diverse conditions. Darwish et al (2013) shown that the date fruit 
variety on which C. cautella were raised affected both the developmental period of the imma-
ture stages and adult fecundity, and that the Sakkoti variety (dry-date) is more suited for C. cau-
tella feeding than the Saidy variety (semi-dry). 

However, it is essential to note that the results may not fully reflect the effect of individual fruit 
shapes on the moth's development. A more controlled study focusing on single-shape date sam-
ples (rather than a mixture) could provide deeper insights into whether fruit shape alone influ-
ences the longevity of life stages. 
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Table. (2): Effects of feeding of Fig moth (C. cautella) with different shapes and mixed of va-
rieties of date on insect life stages (Mean days ±SE) 

 
Date fruit Larval stage Pupal stage Adult stage Life cycle 
 shape     
Complete  57.1±11.1a 7.5±0.6a 4.0±1.1a 64.0±11.3a 
Perforated  57.9±11.5a 7.5±0.8a 4.1±0.8a 61.81±2.0a 
Cutted  60.5±10.9a 7.3±0.5a 3.7±0.9a 71.6±11.1a 
Mean 58.5±111.1 7.5±0.7 3.9±0.9 65.6±11.5 

                   Similar letters (in a same column) mean no significant differences at a probability of 0.05 or less. 

The study evaluated the development rates of C. cautella when reared on three different shapes 
of date fruit (complete, perforated and cutted) for each Libyan date variety (Saeidi Ujla, Bakra-
ri, and Saeidi Jalu) under two rearing conditions (inside and outside an incubator). Significant 
differences (P=0.05) occurred on larval stage when C. cautella was reared outside incubator on 
different fruit shapes, bekrary dates outside the incubator record longest period (73.0±6.6), 
while insects reared inside incubator on Bekrary recorded a shortest period (48.3±6.4), likely 
due to the influence of temperature during breeding. This finding aligns with earlier studies 
(Cox, 1974), which demonstrated that larva development rates are affected by rearing methods 
and date varieties. The study revealed a significant effect of breeding methods and date varie-
ties on the duration of the full life cycle: 
Maximum Duration: The longest life cycle (84.3 ± 6.3 days) was recorded when insects were 
reared on Bakrari dates outside the incubator. (Table 3). Minimum Duration: The shortest life 
cycle (58.2 ± 4.7 days) occurred when insects were reared on Saedi Gallo dates inside the incu-
bator. These findings demonstrate that environmental factors (e.g., temperature, humidity) and 
biotic factors (e.g., food type, moisture content, and chemical composition) significantly influ-
ence the full life cycle. Previous studies (Abdel-Salam & El-Saeady 1983; Cox, 1975) corrobo-
rate these results, showing that temperature and food quality impact developmental stages and 
longevity. 
The differences in life cycle durations emphasize the role of temperature. The incubator env i-
ronment, with controlled and favorable conditions, facilitates faster development compared to 
non-incubator settings and the nutritional value and chemical composition of date varieties d i-
rectly affect growth and reproduction. Dates with higher nutrient content likely meet the insect's 
dietary needs more effectively, promoting faster life cycle completion, the significant differ-
ences across varieties highlight potential genetic and chemical traits in date fruits that influence 
C. cautella development. 
 
Table (3). The effect of feeding of mixed shapes of each t variety of date rearing inside and outside incubato r on 
the longevity of the development of different life cycle stages of C. cautella (Mean (days) ± SE)  

Life cycle Adult stages Pupal stages Larval stages Factors 
62.4±6.5d 3.6±0.6d 7.7±0.6a 51.1±7.3c Saeidi Ujla  

Inside incu-
bator 

59.6±6.4de 3.6±0.3b 7.6±0.7a 48.3±6.4c Bekrary 
58.2±4.7e 3.6±0.7a 6.9±0.8b 47.7±4.4c Saeidi Jalu 
78.9±5.4b 5.3±1.4a 7.7±0.3a 65.8±5.3b Saeidi Ujla  

Outside 
incubator 

84.3±6.3a 7.3±0.5b 5.5±0.5a 73.0±6.6a Bekrary. 
74.4±4.1c 4.0±0.8b 7.3±0.8a 62.9±5.3b Saeidi Jalu 
69.6±5.5 3.9±0.7 7.5±0.7 58.1±5.8 Mean (±SE) 

                                        Similar letters (same column) means no significant differences at a probability of 0.05 or less.  
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These findings underscore the importance of considering both breeding methods and date varie-
ty characteristics in pest management strategies. The significant variations in life cycle duration 
across conditions and varieties highlight the adaptability of C. cautella to different environmen-
tal and nutritional contexts. Future studies could delve deeper into the specific chemical and 
physical traits of date varieties that influence pest development. The result reveled the effect of 
date varieties, shapes, and rearing methods on the longevity of developmental stages of Cadra  
cautella (Table 4).  

The results showed that date varieties, shapes, and rearing methods significantly influenced the 
larval stage longevity: The longest larval stage (74.6 ± 10.1 days) was observed when larvae 
were reared on Bakrari cut dates outside the incubator.The shortest larval stage (43.4 ± 2.2 
days) occurred when larvae were reared on healthy Saedi Gallo dates inside the incubator.  
These findings indicate that the larval stage is highly sensitive to both food type and environ-
mental conditions. The nutritional content, physical shape, and moisture levels of the dates, 
coupled with temperature and humidity, play critical roles. These results align with earlier stud-
ies (Abdel-Salam, & El-Saeady 1983), which found that larval development was prolonged on 
less favorable food types and under lower temperature conditions. It is well known that an i n-
sect's ability to survive and reproduce can be directly impacted by the type and amount of food 
it consumes (Razmjou et al., 2006). Variations in developmental growth may be caused by 
physical or chemical characteristics of the dates 

The study revealed significant differences(P=0.05) in the pupal stage based on date variety, 
shape, and rearing methods:The longest pupal stage (8.1 ± 0.5 days) occurred when larvae were 
reared on perforated Awjila dates inside the incubator. The shortest pupal stage (6.6 ± 0.2 days) 
was recorded on healthy Saedi Gallo dates inside the incubator. The findings suggest that perfo-
rated dates may delay pupation due to the larval feeding environment, while intact dates may 
provide a more stable nutritional source. These observations are consistent with Cox (1974), 
who reported that temperature significantly impacts the pupal stage, with cooler environments 
extending developmental time. 

The longevity of adult C. cautella varied depending on adult's status: The longest pupal stage 
(6.0±1.5 days) occurred when adult was reared on perforated Awjila dates inside the incubator.  
The shortest pupal stage (2.9±0.2 days) was recorded on healthy Saedi Gallo dates inside the 
incubator. These results highlight the influence of mating status on adult longevity, with un-
mated individuals generally living longer, likely due to the absence of energy expenditure on 
reproductive activities. The total life cycle of C. cautella was significantly affected by the com-
bination of date variety, shape, and rearing method: The longest life cycle was recorded when 
the insect was reared outside the incubator in all form of Bekrary date fruit shape (cutted = 85.8 
± 9.9, perforated = 84.6±4.0 and complete = 82.4±3.9 days).The shortest life cycle (53.8 ± 2.6 
days) was recorded on Saeidi Ujla Perforated dates inside the incubator.  
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Table: (4). The effect of varieties shapes of date fruits and rearing place on the longevity of life cycle stages of 
Ephestia cautella (Mean (days)±SE). 
Factors Larval stage Pupal stage Adult stage life cycle 

In
si

de
 in

cu
ba

to
r 

Sa
ei

di
 

U
jla

 Complete 43.4±2.2f 7.8±0.4ab 3.6±0.9caf 55.3±2.4gh 
Perforated 50.6±4.3e 8.1±0.5a 3.9±1.0caf 62.7±3.7de 

Cutted 59.2±2.8cd 7.1±0.8bcd 2.9±0.2g 69.3±2.8c 

B
ek

ra
ry

 

Complete 56.18±5.2d 7.8±0.8ab 3.3±0.2efg 67.3±5.3dc 
Perforated 43.6±1.5f 7.9±0.6ab 3.9±0.4cdef 55.5±2.40gh 
Cutted 45.21.2fe 7.1±0.6ab 3.9±0.4edef 56.1±1.4fgh 

Sa
ei

di
 

Ja
lu

 Complete 49.8±3.7e 6.6±0.2d 3.2±0.5cdefg 59.8±3.9efg 
Perforated 43.9±2.3ef 6.9±1.0cd 3.0±0.4fg 53.8±2.6h 
Cutted 49.3±4.6e 7.4±0.9abcd 4.4±0.5bed 61.2±4.3ef 

O
ut

si
de

 in
cu

ba
to

r 

Sa
ei

di
 

U
jla

 Complete 71.0±5.6a 7.6±0.2abc 5.2±1.3bc 84.0±5.5b 
Perforated 63.8±3.6bc 7.7±0.4abc 4.6±1.4bc 76.2±4.7b 
Cutted 62.6±1.4bc 7.8±0.3ab 6.0±1.5ae 76.5±2.1b 

B
ek

ra
ry

 

Complete 70.7±4.0a 7.5±0.6abc 4.1±0.2defg 82.4±3.9a 
Perforated 73.8±4.8a 7.2±0.4abcd 3.5±0.5defg 84.6±4.0a 
Cutted 74.6±10.1a 7.7±0.5ab 3.4±0.5defg 85.8±9.9a 

Sa
ei

di
 

Ja
lu

 Complete 59.91.2bcd 7.3±0.9acd 4.5±0.9efg 71.8±1.4b 
Perforated 63.6±5.5be 7.6±0.4abc 3.6±0.9bcd 74.9±5.9b 
Cutted 65.3±2.0bc 7.1±1.0bcd 3.9±0.4f 76.3±2.9b 

Mean (±SE) 58.13±11.2 7.5±0.7 3.9±0.6 69.6±3.8 
                     Similar letters (same column) means no significant differences at a probability of 0.05 or less  

The incubation environment provided a more favorable setting, likely due to controlled temper-
ature and humidity, which accelerated development. The perforated dates seemed to offer better 
conditions than cut dates, possibly due to reduced moisture loss and protection against desicca-
tion. These results corroborate findings by Allotey et al. (1990), who reported shorter life cy-
cles of C. cautella when reared on nutrient-rich substrates like walnuts, also with (Oyewo and 
Amo 2020) who investigated the important of food types as a main factor that determine the 
longivety of life cycle.  The controlled conditions of the incubator reduced developmental time, 
highlighting the importance of temperature and humidity in the life cycle of C. cautella, and the 
shape of the date fruit (e.g., cut, perforated, or whole) and its variety significantly influenced 
larval and pupal stages. Nutritional content and physical structure likely impacted feeding effi-
ciency and development. 

Conclusion: 

These findings underscore the critical roles of environmental conditions, food type, and phys i-
cal characteristics of date fruits in shaping the life cycle of C. cautella. Understanding these in-
teractions can inform pest management strategies, including storage methods and environmental 
control, to mitigate infestations in date storage facilities. These findings can guide storage prac-
tices by emphasizing the importance of controlling environmental conditions and selecting date 
forms that minimize pest infestation. For example, storing whole dates in controlled environ-
ments may limit pest development and reduce losses. We recommend further studies involve on 
Investigate the chemical composition of date varieties to identify compounds influencing pest 
development and Explore integrated pest management (IPM) strategies combining environmen-
tal controls and resistant date varieties. 
  



 
Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Sciences 3 (1): 95-103, 2025         Page 102 of 115                  
Doi: 
 
References 
 
Abdel-Salam, A. L., & El-Saeady, A. A. (1983). Ecological studies on Ephestia calidella (Guen) 
and E. cautella (Walker) as date insect pests at Baharia Oases. In Proceedings of the first Symposi-
um on Date Palm in Saudi Arabia, March (23-25).  

Aldawood, Abdulrahman S. A, K. G. Rasool, A. H. Alrukban, A. Soffan, M. Husain, K. D. Su-
tanto and M. Tufail (2013). Effects of Temperature on the Development of Ephestia cautella 
(Walker) (Pyralidae: Lepidoptera): A Case Study for its Possible Control Under Storage Condi-
tions. Pakistan J. Zool., 45(6), 1573-1578. 
 
Allotey, J., & Goswami, L. (1990). Comparative biology of two phycitid moths, Plodia interpunc-
tella (Hubn.) and Ephestia cautella (Wlk.) on some selected food media. International Journal of 
Tropical Insect Science, 11, 209-215.  

Bataw, A. A. & A. A. Ben-Saad (1990). Survey of date palm trees insect pests in Libya. Arab J. 
Plant Prot., 8 (2): 72-76. 

Bataw, A. A. & A. A. Ben Saad (1995). Survey of Arthropod that attacks date palm fruits in 
Libya. Al Mukhtar Journal of Sciences 2  )1(  :87-96, DOI: 
https://doi.org/10.54172/mjsc.v2i1.452 
 
Cox, P. D. (1974). The influence of temperature and humidity on the life-cycles of Ephestia figu-
lilella Gregson and Ephestia calidella (Guenee)(Lepidoptera: Phycitidae). Journal of stored prod-
ucts research, 10(1), 43-55.  

 
Cox, P. D. (1975). The suitability of dried fruits, almonds and carobs for the development of 
Ephestia figulilella Gregson, E. calidella (Guenee) and E. cautella (Walker)(Lepidoptera: Phyci-
tidae). Journal of Stored Products Research, 11(3-4), 229-233.  

 
Cox, P. D. (1987). Cold tolerance and factors affecting the duration of diapause in Ephestia kuehni-
ella Zeller (Lepidoptera: Pyralidae). Journal of Stored Products Research, 23(3), 163-168.  

Darwish, Y. A., Ali, A. W. M., Bagy, N. M., & Mohamed, R. A. (2013). Suitability of dry and 
semi-dry date fruit varieties to the almond moth, Ephestia Cautella Walker (Lepidoptera: Pyrali-
dae). Assiut Journal of Agricultural Sciences, 44(4), 39-48 

Damual, J., Jourdheutie P. & Tomassone R. (1974). Variability of lethal effects on low tem-
perature according to stages of embryonic development of mediterranean flour moth Anagasta 
Kuehniella Zeller (Lepidoptera: Pyralidae) Ann. Zool. Ecol. Anim., 6(2): 229 – 243. 

El-Maged, A. A., Elarnaouty, S. A., El Shazly, E., El Sharabasy, S., & Sayed, S. (2022). Population 
fluctuations of the major lepidopteran insect pests of date palm at Al-Wahat Al-Baharia region, 
Egypt.  322-327   

 

Oyewo, E. A. & Amo, B. O. (2018) Assessment of the damage caused by Ephestia cautella 
(Walker) to stored cocoa beans. Ghana Journal of Agricultural Science 52, 25 – 31. 



 
Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Sciences 3 (1): 95-103, 2025         Page 103 of 115                  
Doi: 
 
Oyewo, E. A. and Amo, B. O. (2020. Aspects of the biology of Ephestia cautella and Tribolium 
castaneum on fermented stored cocoa beans. Ghana Jnl. Agric. Sci. 55 (1), 14 - 21  

 
Razmjou, J., Moharramipour, S., Fathipour, Y., & Mirhoseini, S. Z. (2006). Effect of cotton cultivar 
on performance of Aphis gossypii (Homoptera: Aphididae) in Iran. Journal of economic entomolo-
gy, 99(5), 1820-1825.  

Shazali, M. E. (1990). The growth of single and mixed laboratory populations of three insect 
pest on stored sorghum, Bulletin of Grain Technology, 28(2): 107 – 115 

 

Shazali, M. E. & Smith, R. H. (1985). Life history studies of internally feeding pests of stored 
sorghum Sitotroga cerealella Ol. and Sitophilus oryzae l. Jour. of Stor. Prod. Res., 21(4) 171 – 
178.  

Sukirno Sukirno, Mureed Husain, Muhammad Siswantoro, Khawaja Ghulam Rasool, Farid Asif 
Shaheen, Shehzad Salman, and Abdulrahman Saad Aldawood (2021). "Study on the Loss of 
Value of Khodari Date Fruit Infested by Almond Moth (Lepidoptera: Pyralidae)," Florida En-
tomologist 103(4), 425-430, https://doi.org/10.1653/024.103.00402 

Singh, S., ShaShank P. R., and Rajwinder k. S. (2021). First Report of Fruit Borer Cadra caute-
la (Walker) on Ber in Punja. Indian Journal of Entomology. Doi:10.5958/0974-
8172.2021.00029.8


