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Abstract 
    Honey bees play an important role in the survival and pollination of many plants. One of the most important of 

pests that attack honey bees is Varroa destructor mite. This mite is an ectoparasite of honeybees and feeds mainly 

on larvae and pupae. In this research, Apis mellifera meda workers were infected at the pupal stage to different 

mite densities and then the biological and morphological characteristics of the emerged adult bees were 

investigated. For this purpose, female mites were collected from infected hives and placed in each prepupal cell 

according to the desired mite density (0, 1, 2 or 3 mites). After adult bees emerged, nutritional traits were checked 

every 3 days for 12 days. Then these adult bees were dissected to measure the area of the hypopharyngeal acinus. 

The biological and morphological results showed that the increase mite density had no effect on the duration of 

the pupation period of bees, but it significantly decreased the weight, body length, area of the forewings, hind 

wings and hind tibia of bees. Adult bees that had three mites during their pupation had the highest mortality rate 

and for this reason, it was not possible to examine their nutritional characteristics. The nutritional characteristics 

results showed that increasing the mite density caused a decrease in the consumption of syrup and water by the 

adult bees, but the consumption of pollen did not change. The food consumption index of bees without mite and 

bees with two mites during the pupation period was higher than bees with one mite, but the growth rate and the 

area of the acini of the treatments did not show any difference. The results of this study are expected to provide a 

basis for biological control of this mite by providing further information on how it affects honeybees. 

 

Key words: Varroa mite density, Consumption index, Growth rate, Morphological characteristics  

 

 

 
 

 

 

  

 
 
* Corresponding Author:  Arash Rasekh, Professor, Department of Plant Protection, Faculty of Agriculture, 

Shahid Chamran University of Ahvaz, Ahvaz, Iran 

E-mail: a.rasekh@scu.ac.ir  

 

 
© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the 

terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0 

license) (http://creativecommons.org/licenses/by-nc/4.0/). 



Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 50-63 

Refrences 
 

Annoscia, D., Del Piccolo, F., & Nazzi, F. (2012). How does the mite Varroa destructor kill the honeybee Apis 

mellifera? Alteration of cuticular hydrocarbons and water loss in infested honeybees. Journal of Insect 

Physiology, 58, 1548-1555. 

Aronstein, K. A., Saldivar, E., Vega, R., Westmiller, S., & Douglas, A. E. (2012). How Varroa Parasitism Affects 

the Immunological and Nutritional Status of the Honey Bee, Apis mellifera. Insects, 3, 601-615. 

Bailey, L., & Ball, B. V. (1991). Honey Bee Pathology. London, United Kingdom: Academic Press.  

Boecking, O., & Spivak, M. (1999). Behavioral defenses of honey bee againt Varroa jacobsoni. Journal of 

Apidologie, 30, 141-158. 

Bowen-Walker, P. L., & Gunn, A. (2001). The effect of the ectoparasitic mite, Varroa destructor on adult worker 

honeybee (Apis mellifera) emergence weights, water, protein, carbohydrate, and lipid levels. Entomologia 

Experimentalis et Applicata, 101, 207–217. 

Bowen-Walker, P. L., Martin, S. J., & Gunn, A. (1999). The Transmission of Deformed Wing Virus between 

Honeybees (Apis mellifera L.) by the Ectoparasitic Mite Varroa jacobsoni Oud. Journal of Invertebrate 

Pathology, 73, 101-106. 

Braulio, S. F., Dias, A., Raw, V., & Imperatri –Fonseca, L. (1999). The Sãopaulo declaration on pollinators. 

Report on the recommendations of the workshop on the conservation and sustainable use of pollinators in 

agriculture with emphasis on bee. Brazilian Ministry of the Environment.  

Chen, Y. P., Pettis, J. S., Corona, M., Chen, W. P., Li, C. J., Spivak, M., Visscher, P. K., DeGrandi-Hoffman, G., 

Boncristiani, H., Zhao, Y., Delaplane, D., Solter, K., Drummond, L., Kramer, F., Lipkin, M., Palacios, W. I., 

Hamilton, G., Smith, M. C., Huang, B., Zheng, S. K., Li, H. Q., Zhang, J. L., Zhou, X., Wu, A. F., Zhou, L. Y., 

Lee, J. Z., Teixeira, M. L., Li, E. W., & Evans, Z. G. (2014). Israeli acute paralysis virus: epidemiology, 

pathogenesis and implications for honey bee health. Plos Pathogens, 10(7), e1004261. 

Coby, S. (2009). The new world carniolan program. Journal of the Beekeepers Quarterly, 2, 1-6. 

Dafni, A. (1992). Pollination ecology: a practical approach. Oxford, United Kingdom: Oxford University Press.  

Daly, H. V., De Jong, D., & Stone, N. D. (1988). Effect of parasitism by Varroa jacobsoni on morphometrics of 

Africanized worker honeybees. Journal of Apiculture Research, 27(2), 126-130. 
De Jong, D., De Jong, P. H., & Goncalves, L. S. (1982). Weight loss and other damage to developing worker 

honeybees from infestation with Varroa Jacobsoni. Journal of Apicultural Research, 21(3), 165-167. 
DeGrandi-Hofman, G., & Curry, R. (2004). A mathematical model of Varroa mite (Varroa destructor Anderson 

and Trueman) and honeybee (Apis mellifera L.) population dynamics. International Journal of Acarology, 30, 

259-274. 
Dolezal, A. G., Carrillo-Tripp, J., Miller, W. A., Bonning, B. C., Toth, A. L. (2016). Intensively cultivated 

landscape and Varroa mite infestation are associated with reduced honey bee nutritional state. Plos One. 11(4), 

e0153531. 

Donze, G., Fluri, P., & Imdorf, A. (1998). A look under the cap: The reproductive behavior of Varroa in the 

capped brood of the honey bee. American Bee Journal, 138, 528-533. 

Ebadi, R., & Ahmadi, A. (2004). Honey bee culture. Isfahan, Iran: Arkane Danesh Press. 

Frey, E., & Rosenkranz, P. (2014). Autumn invasion rates of Varroa destructor (Mesostigmata: Varroidae) into 

honey bee (Hymenoptera:Apidae) colonies and the resulting increase in mite populations. Journal of Economic 

Entomology, 107, 508-515. 

Ghasemi, v., Tahmasbi‚ G. H., & Khoshnood-Yazdi, A. (2011). Effect of Varroa destructor on physical, 

physiological and biological parameters of european honey bee, Apis mellifera. Iranian Honey Bee Science and 

Technology, 2 (5), 16-23.  

Gueler, A., & Kaftanoglu, O. (1999). Determination of performances of some important races and ecotypes of 

Turkish honeybees (Apis mellifera L.) under migratory beekeeping conditions. Turkish Journal of Veterinary 

and Animal Sciences, 23, 577-581. 



Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 50-63 

Janmaat, A. F., & Winston. M. L. (2000). Removal of Varroa jacobsoni infested brood in honey bee colonies with 

differing pollen stores. Apidologie, 31, 377-385. 

Korpela, S., Aarhus, A., Fries, I., & Hansen, H. (1992). Varroa jacobsoni Oud. In cold climates: Population 

growth, winter mortality and influence on the survival of honey bee colonies. Journal of Apiculture Research, 

31(3), 157–164. 

Kotwal, S., & Abrol, D. P. (2009). Impact of Varroa destructor infestation on the body weight of developing 

honey bee brood and emerging adults. Pakistan Entomologist, 31(1), 67-71. 

Kralj, J., & Fosch, S. (2006). Parasitic Varroa destructor mites influence flight duration and homing ability of 

infested Apis mellifera foragers. Apidologie, 37, 577-587. 

Liu, T. P. (1996). Varroa mites as carriers of honeybee chalk brood. American Bee Journal, 136(9), 655. 

Marcangeli, J., Monetti, L., & Fernandez, N. (1992). Malformations produced by Varroa jacobsoni on Apis 

mellifera in the province of Buenos Aires, Argentina. Apidologie, 23, 399-402. 

Mondet, F., de Miranda, J. R., Kretzschmar, A., Le Conte, Y., & Mercer, A. R. (2014). On the front line: 

Quantitative virus dynamics in honeybee (Apis mellifera L.) colonies along a new expansion front of the 

parasite Varroa destructor. Plos Pathogens. 10, e1004323. 

Mossadegh, M. S., & Komeili-Birjandi, E. (1991) Mites of honey bees (3rd ed.), Ahvaz, Iran: Shahid Chamran 

University publisher. 

Nabhan, G. P. (1996). Pollinator redbook: Global list of treated vertebrate wildlife species serving as pollinators 

for crops and wild plants. Arizona-Sonora desert museum and forgotten pollinators campaign monographs. 

Tucson, Arizona, 3 (1) 235-242. 
Otterstatter, M. C., Gegear, R. J., Colla, S. R., & Thomson, J. D. (2005). Effect of parasitic mite and protozoa on 

flower constancy and foraging rate of bumble bees. Behavioral Ecology and Sociobiology. 58, 383-389. 

Perez-Sato, J. A., Chaline, N., Martin, S. J., Hughes, W. H. O., & Ratnieks, F. L.W. (2009). Multi-level selection 

for hygienic behaviour in honey bees Heredity. Journal of Heredity, 102, 609–615. 

Pimentel, D., Wilson, C., McCullum, C., Huang, R., Dwen, P., Flack, J., Tran, Q., Saltman, T., & Cliff, B. (1997). 

Economics and environmental benefits of biodiversity. Bioscience, 47 (11), 747-757. 

Pritchard, D. J. (2016). Grooming by honey bees as a component of varroa resistant behavior. Journal of 

Apicultural Research, 55(1), 38–48.  
Rasekh, A., & Osawa, N. (2020). Direct and indirect effect of cannibalism and intraguild predation in the two 

sibling Harmonia ladybird beetles. Ecology and Evolution.10(12), 5899-5912. 

Rosenkranz, P., Aumeier, P., & Ziegelmann, B. (2010). Biology and control of Varroa destructor. Journal of 

Invertebrate Pathology, 103, 96-119. 

Schatton-Gadelmayer, K., & Engels, W. (1988). Blood proteins and body weights of newly-emerged worker 

honeybees with different levels of parasitization of brood mites. Entomologia Generalis, 14, 93-101. 

Shabanov, M. (1984). Role of Varroa jacobsoni Oud. in the bee family as a carrier of microorganisms. Acta 

microbiologica Bulgarica, 15, 78-82. 

Sigel, A. J., Freedman, C., & Page Jr, R. (2012). Ovarian Control of Nectar Collection in the Honey Bee (Apis 

mellifera). Plos One, 7(4), e33465. 

SPSS. (1998). SPSS 8.0 for Windows. New Jersey, USA: Prentice Hall, Upper Saddle River. 

Tahmasbi‚ Z., Tahmasbi‚ G. H., Osfoori‚ R., Ebrahimi, Ma., & Babaei, M. (2013). Foraging and pollen gathering 

behavior of worker bees in high and low honey production colonies of Iranian honeybee (Apis mellifera meda). 

Journal of Animal Science Research, 23(2), 61-72. (In Persian). 
Tu, S., Qiu, X., Cao, L., Han, R., Zhang, Y., & Liu, X. (2010). Expression and characterization of the chitinases 

from Serratia marcescens GEI strain for the control of Varroa destructor, a honey bee parasite. Journal of 

Invertebrate Pathology, 104(2), 75-82. 

Yang, X., & Cox-Foster, D. L. (2005). Impact of an ectoparasite on the immunity and pathology of an invertebrate: 

evidence for host immunosuppression and viral amplification. Journal of Proceeding National Academy 

Sciences United States of American, 102(11), 7470-7475. 

 


