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Abstract: This study was designed to evaluate the population dynamics of Varroa mites and bee lice in naturally infested honey bee 

colonies Apis mellifera Varroa destructor and Braula coeca infestation rate on both adult bees and sealed brood was estimated, in 

addition of the estimation of falling parasites trapped by using anti-varroa bottom boards. The results showed that mean infestation rate 

of V. destructor on adults and brood was 2 % on January, increased rapidly on June to reach the maximum of 40% , then decreased 

again to the season minimum rate in Dec 2014. The infestation rate of B. coeca began to increase rapidly in May, reaching the season’s 

maximum rate of 2.1 %, for A. mellifera in December of 2014. We conclude both of the honey bee parasites were found in the apiary 

with the most common parasite being the Varroa mite. In spite of hosting few pathogens, yet most parasites, A. m. colonies appeared to 

be healthy. 
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1. Introduction 
 

Honey bees, Apis mellifera, colonies infected with many 

pathogens, parasites and pests which endangering their 

health and life [1]. The majority of pathogens and parasites 

affecting honey bees have an almost worldwide distribution 

[2]. However, the health status of honey bees in Africa is 

poorly characterized [3].  

 

The introduced ecto-parasitic mite, Varroa destructor 

Anderson & Trueman, is considered as one of the most 

serious threats to honey bee health, by feeding on 

hemolymph of adult and developing bees, spreading disease, 

and reducing their lifespan [4]. Honey bee colonies 

commonly die from V. destructor infestation within a few 

years if were not treated [5]. The population dynamics and 

negative effects of V. destructor have been well documented 

in Europe and the USA [1].  

 

The bee lice, Braula coeca Nitzsch (Braulidae: Diptra) is a 

cosmopolitan inhabitant of honey bee and generally 

considered to bee minor pest [6]. This ecto-parasite 

particularly prefers the queen, followed by nursing bees; 

only rarely do they live on drones [7]. The bee louse causes 

little or no harm to bee colonies, but if it is present in a large 

number, it certainly incommodes its host [8]. The most 

serious injury caused by this pest is that the developing B. 

coeca instars within the honey cells can cause physical 

damage to honey combs when they tunnel the wax capping 

[9]. It has been suggested that severe infections may 

decrease the efficiency of queens [10], cause the queen to be 

superseded [11] and reduce honey production [12]. 

 

Lately, several Libyan beekeepers raised concerns about the 

important reduction of honey production, the collapse of 

honey bee colonies and their adverse effects of agriculture 

and food production (per. Com.). In that respect, 

investigations on the importance of parasitism on honey bees 

by V. destructor and B. coeca were very seldom carried out. 

We report here the first survey, covering one year period, of 

the seasonal variations of V. destructor and B. coeca in bee 

colonies based on sampling of adult worker bees and brood 

on different seasons.  

 

2. Materials and Methods  
 

The experiment was conducted at the Research and 

Experiments Stations at Faculty of Agriculture- University 

of Tripoli (UOT) (32°54'N / 13°11'E), form January to 

December 2014. Apiary consisted of twenty-one honey bee 

colonies naturally infested with bee parasites. These colonies 

occupied hives with 2 Dadant chambers. Standard 

management practices were used throughout the year. 

Parasite population was monitored on adult bees, brood, and 

the naturally falling parasite for a comprehensive evaluation 

to the building up trends during the year.    

 

2.1 Seasonal prevalence of ecto-parasites in honey bee 

colonies  

 

2.1.1 Infestation rate of adult worker bees 

Alcohol wash technique was used [13] for sampling varroa 

mites infestation on worker bees, worker bees were brushed 

directly from the combs of the hives into a jar 

(Approximately 300 bees/colony). In the lab, containers 

(bees in 100 ml 70% alcohol) were vigorously placed for 30 

min on the shaker, to dislodge parasites. Content was pour 

over sieve (mesh width 3 mm) to separate the parasites from 

the bees and second sieve (mesh width 1 mm) placed below 

to collect them. Finally, parasites were examined under a 

stereomicroscope at 40X magnification to differentiate 

between the bee louse and Varroa mites because of their 

resembles on their appearances; however, being an insect, 

B.coeca has six legs that extend to the side. Total number of 

both parasites and number of bees in each sample was 

recorded then percentage (i.e. number of mites per 100 bees) 

was calculated. Data was taken every 8 weeks. 

 

2.1.2  Infestation rate of sealed brood  

For sampling mites on worker brood cells, two frames with 

recently sealed brood were selected from each colony. Then 

one- hundred sealed brood cells were randomly selected. 

Each cell was uncapped, and the pre-pupa or pupa inside 
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was carefully examined for mites' infestation, any detected 

mites were counted. The removed caps and the cells were 

also examined as the mite frequently hides there [14]. Total 

number of inspected cells and number of adult mites was 

recorded and percentage of infestation of sealed brood was 

calculated. Data were taken on 8-weeks intervals basis for 

the entire investigation period. 

 

2.1.3  Naturally falling rate of parasites  

Fourteen colonies were equipped with screened bottom 

boards operated with the drawer (closed bottom) underneath 

covered with paper smeared with a thin layer of Vaseline oil 

to capture the fallen ecto-parasites. The anti-varroa screened 

bottom board promotes the natural grooming behavior of 

honey bees. Numbers of fallen mites and louses after three 

days of Vaseline sheet installation were recorded (i.e. mite 

per day). Data were taken on 4-weeks intervals basis for the 

entire investigation period. 

  

3. Results and Discussion 
 

3.1 Seasonal prevalence of V. destructor in honey bee 

colonies 

 

A total of 1289 mites were separated from 23207 adult 

worker bees sampled during this study, with overall mean 

infestation rate of 5.55 mite/ 100 bees, infestation rates 

ranged from 0.17 to 16.20 individuals per 100 worker bees. 

Results showed that A. mellifera colonies were infested with 

V. destructor during all seasons, growth rate of mites 

population increased gradually during spring perhaps 

responding to extended brood area, but the highest rates 

were recorded during June 2014, with 16 mites/ 100 adult 

bees (Fig. 1). Later, population of phortic mites dropped 

gradually to reach the lowest level during winter, with 2 

mite/ 100 adult bees. Similarly, population of mites on 

sealed brood had the same trend with a much higher growing 

rate, with 40 mite/ 100 brood cells during its peak. Different 

factors contribute to the population growth of mites, which 

eventually can lead to colony collapse [15]. Although larval 

stages of the honey bee must be available for mite reproduction, 

this is only one factor that influences mite population growth 

[16].  

 

The development time of worker brood, the hygienic 

behavior, the grooming behavior and the reproductive ability 

are characteristics long associated with varroa tolerance. 

Furthermore, regional differences in weather conditions and 

mite genotypes make it difficult to characterize the mite 

reproductive ability and the varroa population dynamics 

over a wide-spread area [23]  

 

Varroa mite population dynamics vary according to bees 

genotype, mites genotype, geographical location, and 

climatic conditions [17]. The average infestation rates of 

untreated A. m. scutellata colonies measured during autumn 

and winter of 1999 were 7.7 and 1.0 mites per 100 adult 

honey bees, respectively [18]. Another study reported that 

highest rates were recorded during winter 2014, with 3.6 

mites per 100 bees [19].  In A. m. capensis, the neighbouring 

subspecies, V. destructor infestation rates also differed 

between the winter of 1999 (3.5 mites per 100 adult honey 

bees) and 2000 (7.5 mites per 100 adult honey bees) [18].  

 
Figure 1: Infestation rate of V. destructor on 100 adult bees, 

and on 100 sealed brood cells. 

 

In Africanised honey bees that are also tolerant to the 

parasitic mite, comparable infestation rates of 3.5 mites per 

100 adult honey bees were recorded [20]. These figures 

(<3.5 mites per 100 adult honey bees) correspond to those 

for European honey bees that survive in the presence of V. 

destructor after acaricides treatment [21, 22] and therefore 

seem to be at a level where several of the honey bee 

subspecies can tolerate the parasite.  
 

 
Figure 2: Mean number of naturally falling mites per colony 

for 3-days trapping period.  

 

The milder winter conditions in Mediterranean climates and 

the availability of food during a considerable part of the 

winter account for this difference in the brood-rearing cycle, 

which, in turn, is relevant to the intrinsic growth rate of V. 

destructor. 

 

A total of 8417 mites were trapped on Vaseline sheets from 

14 colonies during 40 days (on 3-day sampled/ 4weeks), 

falling mites ranged from 2.44 to 114.9 individuals per day 

per colony. Results showed that A. mellifera colonies were 

infested with V. destructor during all seasons. Mean number 

of falling mites was very low during winter, with 2.7 mite 

per day per colony, increased gradually to reach peak during 

June 2014, with 116 mites per colony per day.  Then number 

of falling mites dropped gradually to reach the lowest level 

during winter (Fig. 3). Clearly, falling mites rate had the 

same trend of growing population of mites on both adult 

bees and sealed brood with summer peak (Fig. 1). 
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 Hygienic behaviour is the dominant natural defence against 

V. destructor mites infesting brood cells, while grooming 

minimize mites infesting adult bees  [24]. This honey bees' 

behavioral resistance may influence colony defence, which 

would directly contribute in slowing varroa buildup 

population. 

 

Depending on season and the amount of brood, a natural 

downfall of 0.5-10 mites on the bottom boards is regarded to 

be the threshold for a basic necessity of treatment [25]. This 

corresponds to an absolute mite population of 2000-3000 

mites, which is considered as an economic threshold [26]. In 

general, feasible diagnostic tools are an essential component 

of integrated pest management [27]. 

 

3.2 Seasonal prevalence of B. coeca in honey bee colonies 

 

A total of 69 mites were separated from 23207 adult worker 

bees sampled during this study, with infestation rate of 0.29 

louse/ 100 bees. Results showed that some of A. mellifera 

colonies were infested with B. coeca during all seasons, 

infestation rates ranged from 0.10 to 1.19 individuals per 

100 worker bees. Our results were similar to recent study in 

Libya with mean rates of parasitism of bee lice did not 

exceed 0.5% in experimental colonies during Jan, Jun and 

Oct 2015 [28].  

 

The climatic differences between regions might explain the 

differences in B. coeca numbers. In Benin, Paraïso et al [29] 

observed higher infestation rates as in our study that ranged 

from 0.3 to 4.6 individuals per 100 A. m. adansonii workers. 

While in South Africa, Strauss et al [19] recorded the 

highest infestation rates during winter 2011. In contrast, B. 

coeca numbers in other regions of the world peaked at 

different seasons (spring and autumn in US [7]; summer and 

autumn in Jordan [30]). Indeed, varying climatic conditions 

not only between regions but also between years, could 

explain the differences in the infestation rates of both V. 

destructor and B. coeca in South Africa in the winters of 

2010 and 2011[19]; with values during the first winter being 

lower and more comparable with the other seasons. 

 

Similar studies conducted in Jordan reported that bee lice, B. 

orientalis, is quite common found in 64.3% of inspected 

apiaries and diagnosed in 45.4% of the hives [12]. It 

reported that prevalence of lice infestation recorded in adult 

bee of the three peasant associations of Wukro Woreda were 

5- 6%  [31]. A decrease in infestation rate was reported after 

December and during spring, reaching its lowest level in 

April, although bee lice were found inside the bee colonies 

throughout the year [12]. Another study showed rapid 

increase in the infestation rate of B. coeca to begin in May in 

the same country [30]. In South Africa low prevalence of B. 

coeca infestation was reported during November 2008 to 

March 2009 [19]. The recent identification of B. coeca in 

Florida, indicated its presence in colonies along the eastern 

shore of Maryland, USA for some time, whereas the large 

infestations reported from Spain [32]. 

 

Though no detrimental effects have been attributed to the 

presence of B. coeca on the honey bees in some earlier 

reports [33], however, a recent experimental study had 

shown bee lice to be an evident cause of reduction in the 

number of worker bees and honey production [12]. 

 

AL Ghzawi et al. [34] claimed that the beginning of the 

summer seasons is the best time in managing bee lice, they 

found that the colonies which treated with tobacco smoke 

produce higher quantities of honey. In Libya up to now bee 

lice are not considered a major pest threat, and due to the 

similar appearance, most beekeepers hardly differentiate 

between varroa mites and bee lice [28], so no proper control 

method was practiced.   

 

 
Figure 1: Infestation rate of B. coeca on 100 adult bees. 

 

The lack of a significant correlation between the seasonal 

infestation rates of V. destructor and B. coeca, indicates that 

there is minimal or no direct competition between these 

pests. This becomes even more apparent when considering 

the life history of the two organisms; B. coeca larvae emerge 

from eggs laid on honey frames capping [35], and are not 

dependent on developing honey bee brood for survival 

during maturation. Conversely, V. destructor depends on 

sealed honey bee brood for their reproductive phase and 

their main food source is honey bee haemolymph and not 

honey, pollen or food secretions as the case with B. coeca 

[31]. 

 

Although the adults of both species spend a considerable 

time on adult honey bees, V. destructor prefers to attach 

itself to the abdomen to feed but can also be found between 

the head and thorax of adult honey bees [36], while B. coeca 

rests on the thorax and moves to the head of honey bees to 

feed directly from the mouth of the adult bee [31], this 

suggests that competition for space on adult honey bees or 

for food is unlikely. 

 

In conclusion, this study, has shown the low V. destructor 

and B. coeca infestation rates, thus they do not have a 

significant effect on the health of the honey bees population. 

In addition, few honey bee viruses were detected in this 

region and this might explain why the Libyan honey bees 

population is able to survive in the presence of V. destructor, 

without treatment, at least for 5 years. It is recommended 

that, at this stage, further trials with different apiaries and 

different regions in Libya will lead to comprehensive 

assessment of both pests all over the country. 

 

4. Acknowledgements 
 

We gratefully acknowledge the full finical support of the 

Authority of Natural Science Research and Technology for 

Paper ID: ART20199969 10.21275/ART20199969 1073 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 8, August 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

the current study. Also, we thank Khaled Abo-sinina and 

Salah Al-abyed for providing assistance in collection of field 

data. 

 

References 
 

[1] Rosenkranz, P., Aumeier, P., and Ziegelmann, B. 2010. 

Biology and control of Varroa destructor. Journal of 

invertebrate pathology, 103: 96-119. 

[2] Ellis, J.D., Munn, P.A. 2005. The worldwide health 

status of honey bees. Bee World, 86: 88-101 

[3] Matheson, A. 1996. World bee health update. Bee 

World, 77: 45-51. 

[4] Le Conte, Y., Ellis, M., Ritter, W. 2010. Varroa mites 

and honey bee health: Can varroa explain part of the 

colony losses?. Apidologie, 31: 353-363. 

[5] Fries, I., Imdorf, A. and Rosenkranz, P. 2006. Survival 

of mite infested (Varroa destructor) honey bee (Apis 

mellifera) colonies in a Nordic climate, Apidologie, 37: 

564–570. 

[6] Hepburn, H.R. 1978. The bee louse. South African Bee 

Journal, 50: 11-12.  

[7] Smith Jr, I.B. and Caron, D.M. 1984. Distribution of 

the Bee Louse Bruala Coeca Nitzsch in Honeybee 

Colonies and its Preferences Among Workers, Queens 

and Drones. Journal of Apicultural Research, 23(3): 

171-176. 

[8] Zander, E., Boettcher, F.K. 1984. Krankheiten der 

Biene. Verlag Eugen Ulmer, Stuttgart. 

[9] Shimanuki, H., Knox, D.A., Furgala, B., Caron, D.M. 

and Williams, J.L. 1999. Diseases and pests of honey 

bees. In: Graham, J.M. (ed.) The Hive and the Honey 

Bee. 1083–1151. Dadant and Sons, Hamilton, IL, USA. 

[10] Bailey, L. and Ball, B.V. 1991. Honey bee pathology, 

2
nd

 edition. Academic Press, London, UK, p 193 

[11] Caron, D.M. 1981. The bee louse - an unusual bee pest. 

Gleanings In Bee Culture, 109: 34-35.  

[12] Al-Ghzawi, A., Zaitoun, S., and
 

Shannag, H. 2009. 

Incidence and Geographical Distribution of Honey bee 

(Apis mellifera L.) Pests in Jordan. Ann. Soc. Entomol. 

Fr, 45 (3) : 305-308 

[13] De Jong, D., De Andrea Roma, D. and Gonçalves l.S. 

1982. A comparative analysis of shaking solutions for 

the detection of Varroa jacobsoni on adult honey bees. 

Apidologie, 13: 297-306  

[14]  Islam, N., Amjad M., Ehsan-ul-Haq., Stephen, E. and 

Naz, F. 2016. Management of Varroa destructor by 

essential oils and formic acid in Apis Mellifera Linn. 

Colonies. Journal of Entomology and Zoolgy studies, 

4(6):  97-104  

[15] Boot, W., Calis. J., Beetsma, J., Hai, D.M., Lan, N.K., 

Toan, T.V., Trung, L.Q. and Minh, N.H. 1999. Natural 

selection of Varroa jacobsoni explains the different 

reproductive strategies in colonies of Apis cerana and 

Apis mellifera. Experiment Applied Acarology, 23: 

133-144. 

[16] Garrido, C., Rosenkranz, P., Paxton, R.J. and 

Goncalves LS. 2003. Temporal changes in Varroa 

destructor fertility and haplotype in Brazil. Apidologie, 

34: 535-541. 

[17] Calderon, R.A., Veen, J.W., Sommeijer, M.J. and 

Sanchez, L.A. 2010. Reproductive biology of Varroa 

destructor in Africanized honey bees (Apis mellifera). 

Experiment Applied Acarology, 50: 281-297. 

[18] Allsopp, M. 2006. Analysis of Varroa destructor 

infestation of southern African honeybee populations. 

M.Sc. thesis, University of Pretoria.  

[19] Strauss, U., Pirk, W. C., Dietemann, V., Crewe, R. and 

Human, H. 2014. Infestation rates of Varroa 

destructor and B. coeca in the savannah honey bee 

(Apis mellifera scutellata). Journal of Apicultural, 53: 

475-477. 

[20] Medina, L., Martin, S.J., Espinosa, L.M. and Ratnieks 

L.F. 2002. Reproduction of Varroa destructor in 

worker brood of Africanized honey bees (Apis 

mellifera). Experiment Applied Acarology, 27: 79-80.  

[21] Genersch E., and Aubert M. 2010. Emerging and re-

emerging viruses of the honey bee (Apis mellifera L.). 

Veterinary Research, 41(6): 54.    

[22] Guzman-Novoa, E., Eccles, L., Calvete, Y., McGowan 

J., Kelly, P.G., and Correa-Benítez, A. 2010. Varroa 

destructor is the main culprit for the death and reduced 

populations of overwintered honey bee (Apis mellifera) 

colonies in Ontario, Canada. Apidologie, 41(4):443-

450. 

[23] De Guzman, L., Rinderer, T.E. and Frake, A. 2007. 

Growth of Varroa destructor populations in Russian 

honey bee (Hymenoptera: Apidae) colonies. Annals of 

the Entomological Society of America, 100:187-195. 

[24] Nganso, B.T., Fombong, A.T., Yusuf, A.A., Pirk, 

C.W.W., Stuhl, C., and Torto, B. 2017. Hygienic and 

grooming behaviors in African and European 

honeybees—New damage categories in Varroa 

destructor. PLoS ONE 12(6): e0179329. 

[25] Arbeitsgemeinschaft der Institute für Bienenforschung 

e.V. 47. 2000. Jahrestagung, Blaubeuren bei Ulm, 

Heinrich-Fabri-Institut der Eberhard-Karls-Universität 

Tübingen vom 03. bis 05. April 2000. 

[26] Delaplane, K.S., and Hood, W.M. 1999. Economic 

threshold for Varroa jacobsoni Oud. in the 

southeastern USA. Apidologie, 30(5): 383-395. 

[27] Pfefferle, K. 1980. The Varroa bottom board - a 

movable all-purpose hive floor board”, Allgemeine 

Deutsche Imkerzeitung, 14: 236–239. 

[28] Alfallah, H., Mirwan, H. 2018. The Story of Braula 

Coeca (Bee Lice) in Honey bee Colonies Apis 

Mellifera L. in Libya. International Journal of Research 

in Agricultural Sciences, 5(1): 2348-3997. 

[29] Paraïso, A., Agassounon, M., Daouda, H., Amevoin K., 

and Glitho, I.A. 2012. First record of Braula coeca 

Nitzsch (Diptera: Braulidae), a parasite of Apis 

mellifera adansonii in Benin. International  Journal of 

Science and Advanced Technology, 2: 24-30. 

[30] Zaitoun, S., Al-Ghzawi, A. 2008. Daily number of bee 

louse (Braula coeca) in honey bee (Apis mellifera 

carnica and A. m. syriaca) colonies maintained under 

semi-arid conditions. Insect Sciences, 15: 563-567. 

[31] Gidey A., Mulugeta S., and Fromsa A. 2012. 

Prevalence of Bee Lice Braula coeca (Diptera: 

Braulidae) and Other Perceived  Constraints to Honey 

Bee Production in Wukro Woreda, Tigray Region, 

Ethiopia. Global Veterinaria, 8(6): 631-635. 

[32] Sanford, M.T. 1987. Diseases and Pests of the Honey 

Bee. CIR766, one of a series of the Entomology and 

Nematology Department, Florida Cooperative 

Paper ID: ART20199969 10.21275/ART20199969 1074 

http://www.tandfonline.com/doi/abs/10.3896/IBRA.1.53.4.10
http://www.tandfonline.com/doi/abs/10.3896/IBRA.1.53.4.10
http://www.tandfonline.com/doi/abs/10.3896/IBRA.1.53.4.10


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426 

Volume 8 Issue 8, August 2019 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Extension Service, Institute of Food and Agricultural 

Sciences, University of Florida. http:// edis.ifas.ufl.edu. 

[33] FAO, 1986. Beekeeping in Asia. Rome; Agricultural 

Services Bulletin. 

[34] Al-Ghzawi, A., Zaitoun, S. and Shannag, H. 2009. 

Management of Braula orientalis Örösi (Diptera: 

Braulidae) in honey bee colonies with tobacco smoke 

under semiarid conditions. Entomological Research, 

39: 168-174. 

[35] Ellis, J.D. 2008. Bee louse, bee fly, Braulid, Braula 

coeca Nitzsch (Diptera: Braulidae). In J.L. Capinera 

(Ed.). Encyclopaedia of Entomology. Springer; Berlin, 

Germany, 417-419. 

[36] Bowen-Walker, P.L., Martin, S.J. and Gunn, A. 1997. 

Preferential distribution of the parasitic mite, Varroa 

jacobsoni Oud. on overwintering honeybee (Apis 

mellifera L.) workers and changes in the level of 

parasitism. Parasitology, 114: 151-157. 

 

 

 

Paper ID: ART20199969 10.21275/ART20199969 1075 




