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             The main goal of this study is to determine the species  composition 

of the major cruciferous insect pests (phytophagous and entomophagous 

insects) inhabiting cabbage plantations in Assiut, Northern Upper Egypt 

during the 2017-2018 and 2018-2019 growing seasons. The abundance of the 

prevalent fungi species associated with the cabbage aphid Brevicoryne  
brassicae L.  was calculated.  In this study, yellow sticky traps and direct 

observation sampling methods were used. Twenty arthropod species, 

belonging to fifteen  families and six  orders were recorded.  Eleven species 

were captured by the yellow sticky traps, while five  only were collected by 

the direct observation  method. Four species were collected by both methods. 

Ten species appeared as phytophagous species (three could be predacious in 

part). Four predatory, five parasitic and one hyperparasitoid species were 

recorded.  Thrips  tabaci¸ Bemicia  tabaci,  Empoasca sp. and Aphis craccivora  
were found to be the highest dominant species inhabiting cabbage plantations 

during both years of study. Predatory species were found to be equal 

to14.10% and 14.86% of the total arthropod insect species inhabiting cabbage 

plantations during 2017-2018 and 2018-2019 seasons, respectively.  

Seventeen fungi species belonging to two divisions, five classes, six orders 

and eight families, were found to be associated with the cabbage aphid (B. 

brassicae). This study was conducted to shed a light on insect pests and the 

natural enemies occurring in cabbage. Also, it can be used as a good 

informative background on the cabbage insect's fauna. More studies are 

needed for clarifying and improving the roles of those  naturally occurring 

entomophagous species.  

 
 

INTRODUCTION 

 

             Cabbage (Brassica oleracea var.Capitata) is a member of the Brassica family. It 

is considered an important source of nutrients. This vegetable crop is rich in necessary 

minerals and vitamins (Mochiah et al., 2011; Sharma and Rao, 2012). Cabbage plantations 

are subjected to be attacked by serious insect pests causing significant economic damage 

losses e.g. the  aphid  Brevicoryne  brassicae (Linnaeus) (Homoptera: Aphididae) and the 
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small white butterfly, Pieris rapae (Linnaeus) (Lepidoptera: Pieridae) (Embaby and Lotfy 

2015b). Aphids damaged cabbage both directly and indirectly. Plants are directly impacted 

by the feeding habits of adults and nymphs, while indirect consequences occur as a result 

of honeydew secretion, disease transmission and contamination of the harvested crop (Liu 

and Sparks, 2001). The small white butterfly,  P. rapae occurs in temperate regions around 

the world. It  feeds on foliage, and mature plants will be reduced to just stems and large 

veins if left unmonitored. Larvae fecal materials also, contaminate and stain the  yield. The 

feeding habits of P. rapae larvae generate ragged holes in the leaves of the host plant. When 

the attack is severe, only the veins remain, resulting in huge commercial losses for growers. 

Less severely afflicted plants become stunted and dirty with dark green pellets (Capinera, 

2014). In general, Insects and pests attack host plants, to complete their life cycle they 

damage and use every part of the plant and ultimately cause high economic loss to the 

farmers. 

            Scarce information has been obtained about the natural fauna presented on cabbage 

fields. Therefore, this investigation was initiated to introduce a beam of light about the 

species composition of the flight and non-mobile arthropod pests inhabiting cabbage fields. 

Also, fungi species associated with the cabbage aphid B. brassicae were taken into 

consideration. 

 

             MATERIALS AND METHODS 

 

            Experiments were carried out at the experimental farm of the Faculty of 

Agriculture, Assiut University  during the 2017-2018 and 2018-2019 cabbage growing 

seasons at (Ca.1050 m2). Direct observation and yellow sticky traps were used to covering 

the following points: 

1- Species Composition of Phytophagous and Entomophagous Species:  

            Flying and hovering insect pests around cabbage plantations were collected weekly 

by using yellow sticky traps. However, non-mobile stages of cabbage insect pests were 

observed by direct observation on cabbage leaves during both seasons. The captured 

insects were identified by specialists in Taxonomy Department and Biological Control 

Research Department, Plant Protection Research Institute, ARS, Egypt. 

2-Dominance and Abundance of The Prevalent Phytophagous and Predatory Species:  

            Dominance and abundance percentages of the prevalent arthropods inhabiting 

cabbage plantations were estimated using yellow sticky traps (El-Wakeil and Volkmar, 

2013). Yellow sticky traps (10 × 22 cm) were hanged on a 100 cm height stand to determine 

the dominance and abundance of the flight stages during the 2017-2018 and 2018-2019 

seasons in Assiut region. The direct observation on sites was conducted using naked eyes. 

No regular samples were collected. Both methods were done at 47 days post-

transplantation until harvesting. 

            To determine dominance and abundance percentages of the collected species, an 

equation was used as follows Facylate (1971): 

D = Dominance percentage 

     D = t / T× 100,  

Where 

t= Total number of each species during the collecting period. 

T= Total number of all species collected during the collecting period.  

A = Abundance percentage 

100,
N

n
A =  
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Where  

n = Total number of samples in which each species appeared. 

N = Total number of samples taken all over the season. 
 

3- Abundance of the Prevalent Fungi Associated with Cabbage Aphid: 

             Individuals of cabbage aphid Brevicoryne brassicae L. were incubated in a moist 

chamber for 24 hrs by using a camel hair brush onto an agar plate. Sabouraud dextrose agar 

medium (SDAY) of the following components (gm/L): glucose or maltose 40 gm; peptone, 

10 gm; yeast extract, 10 gm; and tween 80, 1 ml; and agar, 15 gm was employed for the 

isolation and counting of fungi as described by (Moubasher, et al., 2010). Fungus 

identification was based on external symptoms and the morphology of spores and 

sporulating structures according to (Humber, 1989) and checked in Assiut University 

Mycological Center (AUMC). Identified fungi were considered to be the cause of the death. 

The abundance percentages of the collected species were estimated by equation Facylate 

(1971).  

             RESULTS AND DISCUSSION  

  

1- Species Composition of Phytophagous and Entomophagous Species:  

            Twenty arthropod species, belonging to fifteen families and six orders, were 

presented in cabbage plantations in Assiut, Upper Egypt (Table 1). Eleven species were 

captured by the yellow sticky traps, while five only were collected by the direct observation 

method. Four species were collected by both methods. Ten species are categorized as 

phytophagous species (three could be predacious in part). Four predatory, five parasitic and 

one hyperparasitoid species were recorded. Two species were high frequent (HF), however, 

frequent (F) and the rare (R) species were presented by eight and eleven species, 

respectively. The highest frequent and harmful species inhabiting cabbage plantations were 

the cabbage aphid B. brassicae and the white cabbage butterfly P. rapae. 

            In India,  using three different collecting methods, sticky trap, plant sampling and 

pitfall trap in cabbage plantation; Lygus lineolaris, Stenolophus comma and Coleomegilla 

maculatalengi were recorded (Schmaedick and Shelton, 2000). They were the most 

abundant insects in both collecting years. Climate and the biodiversity in both India and 

Egypt could be responsible for these differences in species composition. 

            In Giza, Northern Egypt, specific surveying of the natural enemies associated with 

cabbage aphids in cabbage, revealed the presence of three braconid parasitoids i.e. Aphidius 

colemani (Viereck), Diaeretiella rapae (Mc’Intoch) and Praon sp. in addition to two 

predators Coccinella undecimpunctata L. and Chrysoperla carnea (Steph) (Abdel-Samad 

2010). In agreement with Embaby and Lotfy (2015a) results, two harmful insect pests 

(under two families and two orders) were found to attack cabbage crops. The pests were 

the imported cabbageworm, (P. rapae) and the cabbage aphid (B. brassicae).  

2-Dominance and Abundance of The Prevalent Phytophagous and Predatory Species:  

             Dominance and abundance percentages were calculated in (Table 2). Results 

indicated that Thrips tabaci¸ Bemicia tabaci, Empoasca sp. and Aphis craccivora collected 

by the yellow sticky traps were found to be the highest dominant species inhabiting cabbage 

plantations during both years of the study with an average of 14.06, 29.72, 32.48, 23.55% 

during the 2017-2018 and 13.15, 27.33, 28.87, 30.16% during 2018-2019, respectively. 

The aforementioned species were recorded in high abundance percentages during both 

years of the study. During this investigation, no data and scarce information were obtained 

about the dominance and abundance of the non-mobile stages of cabbage insect pests. 

Predatory species were found to be equal to 14.10 and 14.86% of the total arthropod insect 

species inhabiting cabbage plantations during the 2017-2018 and 2018-2019 seasons, 

respectively. The most common insect pests infesting cabbage plants recorded during this 
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work was previously recorded by Embaby and Lotfy (2015a) on cabbage fields with (17.9 

%) for P. rapae and (7.59 %) for cabbage aphid B. brassicae. In the light of these data, it 

can be stated that species with the most collected specimens may have dense populations, 

and species with fewer collected specimens may have sparse populations in nature. The 

seasonal abundance of the white butterfly P. rapae on several local and imported cabbage 

cultivars was evaluated in the same area of study by Abdel-Galil et al., (2021). This finding 

was dependent on the fact that arthropods are often captured by traps to assess the 

functional biodiversity of the targeted taxa. 

 

Table 1: Species composition of arthropods collected from and around cabbage plantations 

by using yellow sticky traps and direct observation during 2017-2018 and 2018-

2019 growing seasons at Assiut.    

 
(F) =Frequent                           (HF) = High Frequent                               (R) =Rare   
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Table 2: Dominance and abundance percentages of the major insect pests and their 

associated natural enemies inhabiting and hovering around cabbage plantations by 

using yellow sticky traps* at Assiut during 2017-2018 and 2018-2019 growing 

seasons.  

 
  (*) 16 samples 

 

3- Abundance of the Prevalent Fungi Associated with Cabbage Aphid: 

              A partial taxonomic list of fungi species associated with cabbage aphid B. 

brassicae inhabiting cabbage plantations during 2017-2018 growing season at Assiut, was 

presented in (Table 3). Data revealed that seventeen fungi species belonging to two 

divisions, five classes, six orders and eight families were found. The isolated fungi species 

are divided into three groups. The first group contained the highly abundant species i.e. 

Acremoni umhyalinulum which revealed 33.33% abundance. The second group contained 

less abundant species with an average of 10.26% for both Cladosporium aphidius and 

Cladosporium cladosporiodes and 7.69% for both Cladosporium sphaerospermum and 

Fusarium semitectum. The remaining fungi species were presented by 2.56% 

abundance/each and constituted the 3rd group. Nine fungi species were recorded as plant 

pathogens. However, three species were recorded as saprophytic. The remaining fungi 

species revealed variable behavior.  

  Entomopathogenic species were hoped but not found. However, most of the fungi 

collected were either plant pathogens or saprophytic. Representatives of the genera 

Aspergillus and Fusarium, on the other hand, can be attributed conditionally to 

saprotrophic fungi that normally develop on dead insects. Although the fungi Aspergillus 

and Fusarium have been shown to be particularly deadly for insects in some situations, it 

is now known that the fungi in question primarily develop on insects that died due to 

mechanical injury to the cuticle (Embay and Lotfy, 2016). In a different study by Embaby 

and Lotfy, (2016), Metarhizium anisopliae was the naturally occurring entomopathogenic 

fungi isolated from adult cabbage aphid collected from cabbage field in Qalubia, Egypt. 

Also, they found the genera Aspergillus, Mucor, and Rhizopus.  

             Effect of conidial concentration of entomopathogenic fungi (e.g. Beauveria 

bassiana; Verticillium lecanii; Paecilomy cesfumosoroseus and Metarhizium anisopliae) 

on mortality of cabbage aphid, B. brassicae was previously studied in Pakistan Asi et al., 

(2009), in Egypt  Embaby and Lotfy (2015a) and in Saudi Arabia (Al-Keridis 2016).  

             Natural insect pest population regulation is efficiently accomplished by broad 

disease-causing pathogenic fungi, which have the potential to be the most adaptable 

biological control agents due to their vast host range in various insects. Insect pathogenic 

fungi are effective at reducing the prevalence of specific populations of soil pests with 

varying modes of action and severity. Fungi have evolved methods for adhesion and 
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recognition of host surface cues, which aid indirect adaptive response, such as the 

generation of hydrolytic, assimilatory, and detoxifying enzymes, as well as other 

metabolites that aid in insect pest infection. Some fungi, such as Aspergilli, may alter their 

activity reviewed by (Pfliegler et al., 2020). In conclusion, the data presented here provide 

an overview of the most common major and economically important insect pests and their 

associated natural enemies of cabbage. These will undoubtedly contribute to the 

formulation of an integrated pest management strategy for significant commercial crops. 

 

Table 3: A partial taxonomic list of fungi species associated with cabbage aphid 

Bevicoryne brassicae on cabbage plantations during 2017-2018 growing season 

at Assiut. 

 
© based on   39 samples 

 

Acknowledgment:                                                                                                                                                              

            Deep thanks to Prof. Drs. Magdy M. Salem, Taxonomy Department and Prof. Dr. 

Ahmed S. Hendawy, Biological Control Research Department, Plant Protection Research 

Institute, ARC, for identification of all taxa, parasitoid and hyperparasitoid species 

collected during this work. Appreciations are extended to Prof. Dr. Ahmed M. Mouharram, 

Professor of Microbiology, Botany and Microbiology Department, Assiut University, for 

the identification of fungi species . 

 

             REFERENCES 

  

Abdel-Galil, F. A., Amro, S. M. A., Abd El-Raheem, A. A., Darwish, D. Y. A. and 

Mahmoud, M. A. B. (2021): Seasonal abundance of the white butterfly Pieris 

rapae L. in the old and reclaimed areas with reference to its relative susceptibility 

and damage to certain cabbage cultivars. SVU- International Journal of 

Agricultural Science, 3(4): 10-19. 

 Abdel-Samad, S. S. M. (2010): Seasonal abundance of the cabbage aphid, Brevicoryne 

brassicae (L.), and its natural enemies in cabbage fields at Giza governorate, 



Species Composition of Phytophagous, Entomophagous Insects and Prevalent Aphid Fungi 

 

17 

Egypt. Journal of the Egyptian German Society of Zoology E, Entomology, 62:56-

68. 

Al-Keridis, L. A. (2016): Virulence of some entomopathogenic fungi on cabbage aphids, 

Brevicoryne brassica L.  International Journal of Chem Tech Research, 9(12): 61-

67. 

Asi, M. R., Bashir, M. H., Afzal, M. and Imran S. (2009): Effect of Conidial concentration 

of entomopathogenic fungi on mortality of cabbage aphid, Brevicoryne brassicae 

L. Pakistan Journal of Life and Social Sciences, (2): 175-180. 

Capinera, J. L. (2014): Imported cabbageworm, Pieris rapae (Linnaeus) (Insecta: 

Lepidoptera: Pieridae). http://entomology.ifas. ufl. edu/ creatures. 

El-Wakeil, N. and Volkmar, C. (2013). Monitoring of wheat insects and their natural 

enemies using sticky traps in wheat. Archives of Phytopathology and Plant 

Protection, 46(13): 1523-1532. 

Embaby, M. E. and Lotfy, D. E. (2015a): Ecological studies on cabbage pests. International 

Journal of Agricultural Technology, 11(5): 1145-1160. 

Embaby, M. E. and Lotfy, D. E. (2015b): Control of the cabbage white butterfly (Pieris 

rapae L.) (Lepidoptera: Pieridae) using Entomopathogenic fungi. Egyptian 

Journal of Biological Pest Control, 25(3): 569-572. 

Embaby, M. E. and Lotfy, D. E. (2016): Controlling cabbage aphid (Brevicoryne brassicae 

L.) using isolated mycoinseticides. Journal of Plant Protection and Pathology, 

7(1): 73-77.  

Facylate, R. K. (1971): Field studies of soil invertebrate. 2nd ed. Vishia Shkoola Press, 

Moscow. 

Humber, R. A. (1989): Synopsis of a revised classification for the Entomophthorales 

(Zygomycotina). Mycotaxon, 34: 441-460. 

Liu, T. X. and Sparks, A. N. (2001): Aphids on cruciferous crops identification and 

management. Research Entomologist and Extension Entomologist. The Texas 

A&M Univ. System. 11 pp. 

Mochiah, M. B., Baidoo, P. K. and Owusu- Akyaw, M. (2011): Influence of different 

nutrient applications on insect populations and damage to cabbage. Journal of 

Applied Biosciences, 38: 2564-2572. 

Moubasher, A. H., Abdel-Rahman, M. A., Abdel-Mallek, A. Y. and Hammam, G. H. 

(2010): Biodiversity of entomopathogenic fungi infecting wheat and cabbage 

aphids in Assiut, Egypt. Journal of Basic Applied Mycology, 1: 53-60. 

 Pfliegler, W. P., Pócsi, I., GyőriZ. and Pusztahelyi, T. (2020): The aspergilli and their 

mycotoxins: metabolic interactions with plants and the soil biota. Frontiers in 

Microbiology,10: 1-21. 

Schmaedick, M. and Shelton, A. (2000): Arthropod predators in cabbage (Cruciferae) and 

their potential as naturally occurring biological control agents for Pieris rapea 

(Lepidoptera: Pieridae). The Canadian Entomologist, 132: 655-675. 

Sharma, D. and Rao, D. V. (2012): A field study of pest of cauliflower Cabbage and okra 

in some areas of Jaipur. International journal of Life Sciences Biotechnology and 

Pharma Research, 1(2): 1-22. 

  



Farouk Abdel-kawi Abdel-Galil et al. 18 

 

ARABIC SUMMARY 

  

الفطريات المصاحبة لحشرة المن التي تقطن  التركيب النوعي للحشرات آكلة النباتات و آكلة الحشرات و أنواع 

 زراعات الكرنب 

 

 3محمود بدوي أحمد ، مرفت 2، محمد عبد الرحمن عمرو 1عبدالجليل القوى عبد فاروق
 مصر  -أسيوط   ، أسيوط جامعة الزراعة كلية -النبات وقاية قسم1

 مصر -الجيزة -الدقى -مركز البحوث الزراعية -معهد بحوث وقاية النبات2
 مصر – قنا الوادي جنوب جامعة  - العلوم كلية -الحيوان علم قسم3

 

النباتات و آكلة الحشرات التي  التالهدف الرئيسي من هذا البحث هو تحديد                  النوعى للحشرات آكلة  كوين 

تم   كذلك  .2019  -2018و    2018  -2017بمصر خلال مواسم النمو    -شمال الصعيد-تقطن نباتات الكرنب في أسيوط  

الكرن من  لحشرة  المصاحبة  للفطريات  السيادة  درجات  ب  L.   .Brevicoryne brassicaeبحساب  ذلك  أستخدام  و 

عشرين نوعًا من مفصليات الأرجل    أظهرت الدراسة وجود.  المباشرة  اللاصقة والملاحظة  الصفراء  طريقتي المصائد

ولقد جمع أحد عشر نوعًا بواسطة المصائد الصفراء اللاصقة ، بينما تم ملاحظة  .  تنتمي إلى خمسة عشر عائلة وستة رتب

ظهرت عشرة أنواع من الحشرات  .  أربعة أنواع بكلتا الطريقتين  تم تعريف.  نواع فقط بطريقة الملاحظة المباشرةخمسة أ

وكذا تسجيل أربعة أنواع مفترسة وخمسة طفيلات ونوع واحد مفرط  (.   ثلاثة يمكن أن تكون مفترسة جزئيًا)آكلة النباتات  

 :أيضا سجلت الأنواع الأتيه.  التطفل

Thrips tabaci, Bemicia tabaci , Empoasca sp. and Aphis craccivora 

وأظهرت النتائج أن الأنواع المفترسة .  الكرنب خلال عامي الدراسة  زراعات.لتكون أعلى الأنواع السائدة التي تعيش في  

الكرنب خلال    زراعات٪ من مجموع أنواع الحشرات من مفصليات الأرجل التي تعيش في  14.86و  %   10.14تساوي  

ى سبعة عشر نوعًا من الفطريات المصاحبة لحشرة  أمكن عزل عل.  على التوالي  2019-2018و    2018-2017موسمي  

ولقد . والتي تنتمي إلى قسمين  وخمس فصائل  وستة رتب  و ثماني عائلات  Brevicoryne brassicaeمن الكرنب  

لها علي زراعات الكرنب والاعداء لإلقاء الضوء على الآفات الحشرية  والأعداء الحيوية المصاحبة  "  أجريت هذه الدراسة

الكرنب  حيويةال التي  .  الموجودة في  الحشرية  قاعدة معلومات هامة عن المجاميع  الدراسة يمكن أعتبارها  كما أن هذه 

هناك حاجة إلى مزيد من الدراسات لتوضيح وتحسين أدوار الحشرات آكلة الحشرات التي تتواجد  .  تتواجد علي الكرنب

 . بشكل طبيعي

 

 

 

 

 

 

 

 

 


