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Abstract 

   
The current investigation was performed with the aim to explore the relationship between insects and 

microorganisms and to highlight on the microorganisms that presence inside the insects belong to hymenoptera, 

especially honeybee Apis mellifera and wasps Vespa onrientalis, as well as to identify the relationship nature 

between microorganisms and insects. The insects were collected from two regions in Basrah and after 

sterilization, they were examined under dissecting microscope to find the ectoparasites also dilution method 

used to isolate bacteria and fungi. The results showed the presence of ectoparasitic female mite Varroa 

destructor on the honeybee body only and absent in wasps. Also the results revealed the presence of lactose 

fermenter bacteria inside honey bee only while the yeasts were associated with honeybee and wasps. 
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Introduction 

The relationships or interactions between different 

species organisms are described as their beneficial, 

neutral or harmful reaction with each other. 

Symbiosis considered as mutualistic relationship 

occur between two organisms living together and one 

or both species benefit (Gibson and Hunter, 2010). 

The positive interaction between insects and 

microorganisms are studied rarely because most 

studies focus on negative interaction such as 

competition and predation. So many important 

questions about mutualistic relationship between 

microorganisms and insects still should be explained 

(Hofstetter et al., 2006; Ganter, 2006).The order 

Hymenoptera is classified into two suborder: the 

Apocrita and the Symphyta (sawflies). Bees, wasps 

and ants related to the suborder Apocrita which play 

an important roles in terrestrial  ecosystem 

functioning (Wilson, 1971).The relationship between 

fungi and member of this group has been recorded in 

many species including ants, bee, wasps and 

bumblebees(Brysch-Herzberg, 2004; Engel et al., 

2012;De Vega and Herrera, 2012; Davis et 

al.,2012;Mendes et al., 2012). 

 

The relationship between bacteria and insect is 

always transmitted vertically directly from the mother 

to the offspring, whereas fungal symbiosis with 

insects is facultative or horizontally transmitted 

infection (not a parent – child relationship) that 

transmitted between members of the same species. 

Researchers found that bacteria found in special cells 

called ῞mycetocytes῎located in the homocoel lwhile 

fungal cell living extracellulary in specialized 

structures in the hemolymph or in fat bodies 

(Douglas, 1998; Klebziget al., 2009; Gibson and 

Hunter, 2010).The honey bee Apis mellifera L. is one 

of the most important domesticated insects in crop 

pollination. Microbes associated with honey bee may 

range from pathogenic to non-pathogenic forms. 

Symbionts bacteria have been studied widely and 

characterized due to the present of bacteria on every 

multicellular organism  , so beneficial bacteria that 

benefit their  insect hosts have received particular 

attention (Janson et al.,2008; Gibson and 

Hunter,2010).In addition honeybees are exposed to a 

different parasites, e.g., Nosemaceranae and Varroa 

destructor(Amdam et al.,2004; Fries ,2010).Varroa 

are  major ectoparasites that feed on the body fluids 

of larvae, pupa, and adults honey bees.These external 

parasites are completely depended on colonies of 

honey bee for reproduction and survival, therefore 

they don’t have the ability to live separately from 

honey bees for more than a few days. These parasites 

will feed on the hemolymph of adult honey bees after 

piercing their soft membranes located between 

exoskeleton segments. So these mites may create 

conditions favoring transfer of microorganisms 

within bee colonies by damage host integument. 

However, the damage to the bee colonies is not 

associated with the mite parasitic action but it obtains 

from its action as vector increasing the transference 

of viral diseases such as deformed wing viruses and 

acute paralysis viruses that are considered as the 

major causes of colony collapse disorder on honey bee 

colony (Sara and Ezio, 2016). 

 

Social wasps are also associated with fungi especially 

yeasts, the most studied case is the relation between 

wasps and Saccharomyces cerevisiae. In spite of this 

yeast has been associated with human activities, their 

spread and survival in nature is depending on wasps. 

It's found that queens of Polistesspp. andVespa 

crabrobe ableto carry S. cerevisiae from autumn 

season to spring and transfer it to their progeny and 

thus play a role in dispersal and variety of this species 

(Stefaniniet al., 2012).According to few Local studies 

in this line , this study has been conducted to explore 

the relationship between microorganisms and insects.  

 

Materials and methods 

Honeybees and Wasps collection  

live adults honeybees were collected from Karmat Ali 

quarter near Shatt Al-Arab river while  live adults 

wasps were collected from Al-Fayhaa quarter . The 

insects were captured with nylon net and put in clean 

tubes. After captured, the insects were stored in the 

fridge for 15 minutes to anesthetize the insects. All 

captured insects were brought to the entomology 

laboratory and classified. 
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Isolation of microorganisms 

After insect's classification, the samples were brought 

to laboratory of mycology. All media and the tools 

that used in isolation of microorganisms were 

autoclaved and sterilized before using. 

 

Isolation of parasites: the insects were examined 

under dissecting microscope searching for 

ectoparasites. 

     

Isolation of bacteria 

Insect samples were sterilized in alcohol 70% and 

then washed 3 times in sterile distilled water and 

homogenized in nutrient broth media. Serial dilutions 

(from 10-1 to 10-8) were prepared and 0.1 ml of each 

dilution was transferred to petri dish containing 

sterile nutrient agar. All petri dish were incubated at 

37֯ c for 1-2 days. After period of incubation, the petri 

dish were examined and the selected bacterial 

colonies were then purified by subculture them 

(Iskender et al., 2017). 

 

Isolation of fungi: All samples were rinsed in a 

solution of  sodium hypochlorite(1%) for 3 minutes 

and twice in sterile distilled water for 1 minutes , then 

transferred to a normal saline solution 0.85% . 0.1 ml 

of this solution was transferred to sabouraud dextrose 

agar (SDA) supplement with chloramphenicol as 

antibacterial.The petri were kept at 25 °c for 7 days. 

The fungi were identified using a light microscope. 

The fungal colonies were stained with blue lacto 

phenol for observation under microscope (Zarrin et 

al., 2007). 

 

Results and discussion 

Isolation of ectoparasites 

All wasps and honeybees that studied in this work 

were examined under dissecting microscope, the 

examination showed the presence of the external 

parasite Varroa destructor female on the body of 

honeybees only while there is no ectoparasites on the 

wasps.  

 

The ectoparasite female mites were reddish-brown in 

color, flat, having a button shape, with 8mm long and  

1.5 mm wide, and have 8 legs (Fig. 1). 

Fig. 1. Varroa destructor female mite, dorsal and 

ventral view. 

 

The ectoparasites mite Varroa destructor is one of 

the main risk for apiculture. In spite of the conditions 

inside the honeybee brood cells from temperatures 

and humidity are not suitable for these parasites to 

influence their life cycle, these ectoparasites have 

become an important threat of the honey bee Apis 

mellifera (Maggi et al., 2010). Several researches 

have reported the presence of Varroa mites on the 

honey bee external body (Eickwort, 1990; Anderson 

and Sukarsih, 1996; Anderson and Trueman, 2000; 

Klimov et al., 2007). 

 

Isolation of bacteria 

All bacterial isolates were gram negative, enteric 

bacilli bacteria and when cultivated on MacConkey 

agar, all of them were lactose fermenter isolates 

except of one isolate was gram positive cocci bacteria 

(Fig. 2). This results might be due to the presence of 

mites on the external body of the bee and thus create 

a good conditions to the bacteria to invade the 

haemocoel and feed on it. Also these bacteria were 

lactose fermenters and this might help the bee in 

fermentation the sugars and assistance in honey 

synthesis and production. The presence of bacterial 

colonies insides honeybee has been demonstrated in 

several studies (Mathialagan et al., 2018; Pajor et al., 

2018). Ugras (2017) found that Lactobacillus species, 

isolated from honeybee’s stomach, considered as 

beneficial bacteria which have a role in strengthen the 

immune system of the bee against pathogens. 
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Fig. 2. A: bacterial colonies on nutrient agar B: lactose fermenter bacterial colonies on MacConkey agar. 

Whereas there was no bacterial growth in the 

suspension that take from wasps .This results might 

be due to the absence of mite on the wasps external 

body that help the microorganisms to enter the insect 

body. 

Isolation of fungi 

The results of the study showed that fungi were 

associated with both honeybee and wasps. All the 

fungal isolated colony were related to yeasts as 

showed in Fig. 3.  

 

Fig. 3. Fungal colonies on SDA isolated from: A, Apis mellifera    B, Vespa onrientalis. C, Single yeast cells under 

microscope 40x. 
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The association between yeast and honeybee has been 

reported, especially species of Starmerella, 

Cryptococcus, Candida and Metschnikowia (Rosa et 

al., 2003). Yeast can create and discharge enzymes 

that increase, keep and maintain pollen and also have 

an assumed role as producers of antifungal 

substances that keep the hive save from infections 

and diseases (Gilliam, 1997; Rosa et al., 2003). 

 

The presence of yeast inside wasps also found in this 

results and this finding agreed with many researchers 

(Stefanini et al., 2016; Blackwell and kurtzman, 

2016). 

 

The scientists have found that distinct strains of yeast 

combine and reproduce inside the guts of wasps, and 

this suggest to be help in yeast biodiversity which 

have important implications for ecology and industry 

(Stefanini et al., 2016; Blackwell and kurtzman, 

2016). The role of yeast as chemical indicators for 

wasps has been showed. The researchers indicate that 

volatile compounds produced by yeast attracted more 

individuals of wasps than unbaited traps, suggesting 

that wasps might use these compounds as indicators 

of nutritional sources (Davis et al., 2012, 2013). 

 

References 

Amdam GV, Hartfelder K, Norberg A, Hagen 

SW. 2004. Altered physiology in worker honeybees 

(Hymenoptera: Apidae) infested with the Mite 

Varroa destructor (Acari: Varroidae): A factor in 

colony loss during overwintering? Journal of 

Economic Entomology 97, 741-747. 

 

Anderson DL, Sukarsih. 1996. Changed Varroa 

jacobosoni reproduction in Apis mellifera colonies in 

Java. Apidologie 27, 461-466. 

 

Anderson DL, Trueman JWH. 2000. Varroa 

jacobosoni (Acari:Varroidae) is more than one 

species. Experimental and Applied Acarology 24(3), 

165-189. 

 

Blackwell M, Kurtzman C. 2016. Social wasps 

promote social behavior in Saccharomyces spp.  

proceeding of the national Academy of Science 

113(8), 1971-1973. 

 

Brysch‐Herzberg M. 2004. Ecology of yeasts in 

plant bumblebee mutualism in central Europe. FEMS 

Microbiology ecology 50(2), 87-100. 

 

Davis TS, Boundy‐Mills K, Landolt PJ. 2012. 

Volatile Emissions from an epiphytic fungus are semi 

chemicals for eusocial wasps. Microbial ecology, 

64(4), 1056 ‐1063. 

 

Davis TS, Crippen TL, Hofstetter RW, 

Tomberlin JK. 2013. Microbial volatile emissions 

as insect semichemicals. Journal of chemical Ecology, 

39(7), 840-859. 

 

De Vega C, Herrera CM. 2012. Relationships 

among nectar‐dwelling yeasts, flowers and ants: 

patterns and incidence on nectar traits. Oikos, 

121(11), 1878-1888. 

 

Douglas A. 1998. Nutritional Interactions in insect 

microbial symbioses: aphids and their symbiotic 

bacteria Buchnera. Annual Review of entomology 43 

(1), 17-37. 

 

Eickwort GC. 1990. Association of mites with social 

insects. Annual Review of Entomology 35, 469-488. 

 

Engel P, Martinson VG, Moran NA. 2012. 

Functional diversity within the simple gut microbiota 

of the honeybee. Proceedings of the National 

Academy of Sciences, 109(27), 11002-11007. 

 

Fries I. 2010. Nosemaceranae in European 

honeybees. Journal of Invertebrate Pathology 103, 

73-79. 

 

Ganter PF. 2006. Yeast and invertebrate 

associations. In: Biodiversity and ecophysiology of 

yeasts, p 303-370 Springer. ISBN 3540261001. 

 

Gibson CM, Hunter MS. 2010. Extraordinarily 

widespread and fantastically complex: Comparative  



 

96 Marzoq and Abdulredha  

 

Int. J. Biosci. 2019 

biology of endo symbiotic bacterial and fungal  

mutualists of insects. Ecology Letters 13(2), 223-234. 

 

Gilliam M. 1997. Identification and roles of non-

pathogenic microflora associated with honey bees. 

FEMS Microbiology Letters 155, 1–10. 

 

Hofstetter R, Cronin J, Klepzig K, Moser J, 

Ayres M. 2006. Antagonisms, mutualisms and 

commensalisms affect outbreak dynamics of the 

southern pine beetle. Oecologia 147(4), 679‐691. 

 

Iskender NA, Algur OF, Asku Y, Saral A. 2017. 

Isolation, identification and characterization of 

biotechnology important bacteria from microflora of 

Dryocosmus kuriphilus Yasumatsu 

(Hymenoptera:cynipidae).Biotechnology and 

biotechnology equipment 31(3), 505-510. 

 

Janson EM, Stireman JO, Singer MS, Abbot P. 

2008. Phytophagous insect microbe mutualisms and 

adaptive evolutionary diversification. Evolution, 

62(5), 997-1012. 

 

Klepzig K, Adams A, Handelsman J, Raffa K. 

2009. Symbioses: A key driver of insect physiological 

processes, ecological interactions, evolutionary 

diversification, and impacts on humans. 

Environmental Entomology 38(1), 67-77. 

 

Klimov PB, Vinson BS, OConnor BM. 2007. 

Acarinaria in association of apid bees (Hymenoptera) 

and Chaetodactylid mites (Acari). Invertebrate 

systematics 21, 109-136. 

 

Maggi M, Damiani M, Ruffinengo S, DeJong D, 

Principal J, Eguaras M. 2010. Brood cell size of 

Apis mellifera modifies the reproductive behavior of 

Varroa destructor. Experimental and Applied 

Acarology 50(3), 269-279. 

 

Mathialagan M, Edward YSJT, David PMM, 

Senthikumar M, Srinivasan MR, 

Mohankumar S. 2018. Isolation, characterization 

and identification of probiotic lactic acid bacteria  

(LAB) from honeybee. International Journal of 

Current Microbiology and Applied Sciences, 894-906. 

 

 Mendes TD, Rodrigues A, Dayo--Owoyemi I, 

Marson FA, Pagnocca FC. 2012. Generation of 

nutrients and detoxification: possible roles of yeasts 

in lea cutting ant nests. Insects 3(1), 228-245. 

 

Pajor M, Worobo RW, Melewski S, Szweda P. 

2018. The antimicrobial potential of bacteria isolated 

from honey samples produced in the Apiaries located 

in Pomeranian voivodeship in Northern Poland. 

International Journal of Environmental Research and 

Public Health 15(9), 2002 

 

Rosa CA, Lachance MA, Silva JO, Teixeira 

ACP, Marini M, Antonini Y, Martins RP. 2003. 

Yeast communities associated with stingless bees. 

FEMS Yeast Research 4(3), 271-275. 

 

Sara B, Ezio V. 2016. Viral epidemiology of the 

adult Apis mellifera infested by the Varroa 

destructor mite .Heliyon 2(5), e00101. 

 

Stefanini I, Dapporto L, Legras JL, Calabretta 

A, Di Paola M, DE Filippo C, Viola R, Capretti 

P, Polsinelli M, Turillazzi S. 2012.  Role of social 

wasps in Saccharomyces cerevisiae ecology and 

evolution. Proceedings of the National Academy of 

Sciences 109(33), 13398-13403. 

 

Stefanini I, Dapporto L, Berna L, Polisinelli 

M, Turillazzi S, Cavalier D. 2016. Social wasps are 

a Saccharomyces mating nest. Proceedings of the 

National Academy of Sciences 113(8), 2247-2251. 

 

Ugras S. 2017. Isolation, identification and 

characterization of probiotic properties of bacterium 

from honey stomachs of Yigilca honeybees in Turkey. 

Turkish Journal of Entomology 41(3), 253-261. 

 

Wilson EO. 1971. The Insect Societies. Belknap 

Press, Cambridge, MA. 

 

Zarrin M, Vazirianzadeh B, Solary SS, 



 

97 Marzoq and Abdulredha  

 

Int. J. Biosci. 2019 

 Mahmoudabad AZ, Rahdor M. 2007. Isolation 

of fungi from housefly (Musca domestica) in Ahwaz, 

Iran. Pakistan Journal of medical science (part2), 

23(6), 917-919. 

 

 


