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The same pests and diseases, such as varroa destructor, nosema, and American Foulbrood, devastating colonies in
Europe and North America are present across Africa. Despite no to minimal treatment, research and informal discussions
with beekeepers have not shown high colony losses.

Most African honey bee colonies are wild or kept with minimal management. Management is often limited to monitoring
colonies and preventing external pests, with no disease treatment. Despite low colony losses many development
programmes, especially government and tertiary education level, focus on European and North American disease
management techniques and the need for African beekeepers to adopt so called modern practices.

Research has explored the possible resistance of African honey bees and recently begun to consider how this may
relate to beekeeping practices. This scoping review explores the recent research on honey bee diseases, their impact,
and potential lessons for extension and development practitioners from a beekeeping development perspective. The
following questions guided the review article selection: What is the spread and recorded impact of honey bee diseases
across Africa? Is there a consensus on African honey bee disease resistance and its relation to beekeeping practices?
Finally, what beekeeping best practices for extension and development can be drawn from the current African bee health
situation? Research articles and review papers from across Africa over the last 20 years were assessed.

In general, the review demonstrates the need for a network of the network of African researchers and universities
collaborating to understand the spread and impact of pests and diseases. Research should consider how an African
system of beekeeping can support relevant, sustainable practices which encourage natural resistance. The review findings
are applied to the development context and guide the development of specific future research questions.
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Objective: To determine the research consensus on African honey bee
varroa resistance and what this means for beekeeping development.
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1. What is the recorded impact of varroa across Africa?

2. Is there a consensus on African honey bee varroa resistance?

3. Finally, what beekeeping best practices for extension and development

can be drawn from the current African varroa situation?
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Methods: Scoping review
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Results: Q1 What is the recorded impact of honey bee diseases across
Africa?
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Figure 2. Review of 11 primary articles, only 1 directly shows an impact, and
one an initial impact (high colony loss). 82% suggested no significant impact. beesfordevelopment.org




Madagascar

Despite its low rate of dispersal compared to other studies, the local monitoring of infested colonies
over one year showed a mortality rate of 60 %. (Rasolofoariva et al. 2013, Madagascar)

South Africa

“Varroa has not left a trail of destruction in South Africa as had been expected and no large-scale
collapse of the honeybee population occurred” (Allsoop, 2006, South Africa)

“Although the diseases and parasites that are present in South African colonies are the same as those

found elsewhere, the impact of these on colony health appears to be less threatening” (Pirk et al.
2014)

Colonies of both apiaries did not show any signs of disease or collapse and were developing normally in
the presence of Varroa mites, suggesting a low cost of the tolerated parasite population on colony
development within the period investigated. (Strauss et al. 2018)
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Results: Q2. Is there a consensus on African honey bee varroa
resistance?

o,

_ for Development

A

Other; 1

None suggested; 5

Resistance or tolerance
suggested; 26

Figure 3. Of 32 articles reviewed, 26 (87%) considered African honey bees
have some form of resistance.
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Results:

Q2. Descriptions of varroa resistance
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Figure 4. Thematic analysis of 26 articles shows the percentage of articles
mentioning words/phrases related to either no impact or resistance/tolerance
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Discussion: Q3. What beekeeping best practices for development can be
drawn from the current African bee health situation?
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Figure 5. Number of articles referencing terms In the present study, we demonstrated that swarm
related to beekeeping techniques. catching should indeed be preferred over colony

splitting as it results in lower mite infestation levels.
(Gebremedhn et al. 2019)
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Discussion: Beekeeping development best practices

Avoid
* Promoting Europe or North America

beekeeping practices as the ideal
 Overemphasising internal colony pest
and disease prevention/treatment

Promote Nature-Based Beekeeping
* Local bees
* Local methods
* Local resources

Target beekeeper challenges
* Forage availability
* Impacts of pesticide
* Market access

o,
| Bees

~ME_ for Development

beesfordevelopment.org



* Mechanisms of resistance —and
relate directly to beekeeping
practices

* Impact of fixed comb and
moveable comb (top-bar) on
colony health

* Colony loss versus absconding

and/or migration

beesfordevelopment.org




African Union. (2016). Bulletin: Special Edition 2016: Honey Production, Bee Health and Pollination Services. IBRA PUBLICATION

Akinwande, K.L., Badejo, M.A., and Ogbogu, S.S. (2012). Incidence of the Korean haplotype of Varroa destructor in southwest Nigeria. Journal of Apicultural Research 51(4), 369-370
Allsoop, M. (2006). Analysis of varroa destructor infestation of southern African honeybee populations. University of Pretoria, MSc.

Begna, D. (2014). Occurrences and Distributions of Honeybee (Apis mellifera Jemenetica) Varroa Mite (Varroa destructor) in Tigray Region, Ethiopia. J Fisheries Livest Prod 2014, 2(3). http://dx.doi.org/10.4172/2332-2608.1000126

Boncristiani, H., Ellis, J.D., Bustamante, T., Graham, J., Jack, C., Kimmel, C.B., Mortensen, A., and Schmehl, D.R. (2020). World Honey Bee Health: The Global distribution of Western Honey Bee (Apis mellifera L.) Pests and Pathogens. Bee World
Cheruiyot, S.K., Lattorff, M.G., Kahuthia-Gathu, R.., Mbugi, J.P., And Mulj, E. (2018). Varroa- specific hygienic behavior of Apis mellifera scutellata in Kenya. Apidologie,

Cornelissen, B., Paraiso, A., van Hoof, R. (2011). Bee diseases new to sub—Saharan Africa found in Benin. Plant Research International, part of Wageningen UR

Dietemann, V., Pirk, C.W.W., and Crewe, R. (2009). Is there a need for conservation of honeybees in Africa? Apidologie 40, 285-295.

Dukku, U.H. (2016). Conservation of local populations of honeybee for sustainable beekeeping in Africa. Advance in Agriculture and Biology 5(1), 20 - 23.

Fazier, M., Muli, E., Conklin, T., Schmehl, D., Torto, B., Frazier, J., Tumlinson, J., Evans, J.D., and Raina, S. (2010). A scientific note on Varroa destructor found in East Africa; threat or opportunity? Apidologie, 41, 463-465.

Frazier, M., Muli, E., and Patch, H. (2024). Entomology Ecology and Management of African Honey Bees (Apis mellifera L.). Annual Review of Entomology

Fries, I., and Raina, S. (2003). American Foulbrood and African Honey Bees (Hymenoptera: Apidae). Journal of Economic Entomology, 96(6), 1641 — 1646.

Gebremedhn H, Amssalu B, Smet LD, de Graaf DC (2019). Factors restraining the population growth of Varroa destructor in Ethiopian honey bees (Apis mellifera simensis). PLoS ONE 14(9): e0223236.
https://doi.org/10.1371/journal.pone.0223236

Grindrod, I., and Martin, S.J. (2021). Parallel evolution of Varroa resistance in honey bees: a common mechanism across continents? Proc. R. Soc. B 288: 20211375 https://doi.org/10.1098/rspb.2021.1375

Grindrod, I., and Martin, S.J. (2021). Spatial distribution of recapping behaviour indicates clustering around Varroa infested cells, Journal of Apicultural Research, 60(5), 707-716. DOI: 10.1080/00218839.2021.1890419
Human, H., Pirk, C.W.W., Crewe, R.M., and Dietemann, V. (2011). The honeybee disease American foulbrood — An African perspective. African Entomology 19(3), 551-557

Jaffé, R., Dietemann, V., Allsopp, M.H., Costa, C., Crewe, R.M., Dall’olio, R., De La Rua, P., EI-Niweiri, M.A.A,, Fries, I., Kezic, N., Meusel, M.S., Paxton, R.J., Shaibi, T., Stolle, E. And Moritz, R.F.A. (2010). Estimating the Density of Honeybee
Colonies across Their Natural Range to Fill the Gap in Pollinator Decline Censuses. Conservation Biology, 24, 583-593. https://doi.org/10.1111/j.1523-1739.2009.01331.x

Kuboja, N.M., Kilima, F.T.M. and Isinika, A.C. (2020). Absconding of Honeybee Colonies from Beehives: Underlying Factors and its Financial Implications for Beekeepers in Tanzania International Journal of Agricultural Science, Research and
Technology in Extension and Education Systems (IJASRT in EESs), 10(4), 185-193.

Kuzonga, D.R. (2020). Africa under attack: a continent-wide mapping of pathogens, parasites and predators afflicting the hived honey bee Apis mellifera L. (Hymenoptera: Apidae). African Journal of Rural Development, 5(2), 1-27.
Martin S.J., Hawkins, G., Brettell, L.E., Reece, N, Correia-Oliveira M, Allsopp, M. (2019). Varroa destructor reproduction and cell re-capping in mite-resistant Apis mellifera populations. Apidologie 51, 1-3.
Moritz, R.F., Kraus, F.B., Kryger, P., and Crewe, R.M. (2007). The size of wild honeybee populations (Apis mellifera) and its implications for the conservation of honeybees. J Insect Conserv. 11, 391-397. DOI 10.1007/s10841-006-9054-5

Muli, E., Patch, H., Frazier, M., Frazier, J., Torto, B et al. (2014). Evaluation of the Distribution and Impacts of Parasites, Pathogens, and Pesticides on Honey Bee (Apis mellifera) Populations in East Africa. PLoOSONE 9(4): e94459.
doi:10.1371/journal.pone.0094459

beesfordevelopment.org


http://dx.doi.org/10.4172/2332-2608.1000126
http://dx.doi.org/10.4172/2332-2608.1000126
http://dx.doi.org/10.4172/2332-2608.1000126
https://doi.org/10.1371/journal.pone.0223236
https://doi.org/10.1098/rspb.2021.1375
https://doi.org/10.1111/j.1523-1739.2009.01331.x
https://doi.org/10.1111/j.1523-1739.2009.01331.x
https://doi.org/10.1111/j.1523-1739.2009.01331.x

Mumoki, F.N., Fombong, A., Muli, E., Muigai, A.W.T., and Masiga, D. (2015). An inventory of documented diseases of African honey bees. African Entomology 22(3), 473 — 487.

Naggar, Y.A., Codling, G., Giesy, J.P., and Safer A. (2018). Beekeeping and the Need for Pollination from an Agricultural Perspective in Egypt. Bee World, 95, 107 - 112
Neumann, P., and Carreck, N.L. (2010) Honey bee colony losses. Journal of Apicultural Research, 49:1, 1-6, DOI: 10.3896/IBRA.1.49.1.01

Nganso B., Ayalew, W., Wubie, A., Assefa, F., Belayhun, L., Ndungu, N.N., Toroitich, D., Otieno-Ayayo, N., Wambua, W.B., Oyieyo, Y.O., Elie, N., Sikirou, R., Idrissou5, S.B., Mwiza, W. Turner, S., Bobadoye, B.O., Fameni, S.T., Gaboe, S.,
Agbodzavu, M.K., Mafwila, P., Tasse Taboue, G.C., Emily, K., Henri, T., Niassy, S., Fonkou, S.N., Pirk, C., Gray, A., Brodschneider, R., Soroker. V., and Subramanian, S. (2023). Managed honey bee colony losses and causes during the active
beekeeping season 2022/2023 in nine Sub-Saharan African countries.

Nganso, B.T., Soroker, V., Osabutey, A.F., Pirk, C.W.W., Johansson, T., Elie, N., Otieno-Ayayo, Z.N., Ibrahim, M.M., Ndungu, N.N., Ayalew, W., Wubie, A.J., Tasse Taboue, G.C., Fameni, S.T., Bobadoye, B.O., Assefa, F., and Subramania, S. (2024).
Best practices for colony management: A neglected aspect for improving honey bee colony health and productivity in Africa. Journal of Apicultural Research,

Panziera D, Requier F, Chantawannakul P, Pirk CWW and Blacquiére T. (2022). The Diversity Decline in Wild and Managed Honey Bee Populations Urges for an Integrated Conservation Approach. Front. Ecol. Evol. 10:767950. doi:
10.3389/fevo.2022.767950

Pirk, C.W.W, Strauss, U, Abdullahi, A. (2016). Honeybee health in Africa—a review. Apidologie 47, 276 —300.
Pirk, C.W.W., Human, H., Crewe, R.M., and vanEngelsdorp, D. (2014). A survey of managed honey bee colony losses in the Republic of South Africa - 2009 to 2011. Journal of Apiculture Research, 53(1), 35-42

Rasolofoariva, H., Cle’'mencet, J., Ravaomanarivo, L.H.R., Razafindrazaka, D., Reynaud, B., and Delatte, H. (2013). Spread and strain determination of Varroa destructor (Acari: Varroidae) in Madagascar since its first report in 2010. Exp Appl
Acarol, 59(1-2). DOI 10.1007/510493-013-9658-x

Ritter, W., and Ritter, U. (2016). Bee diseases: Examining options for their management in Africa. Bulletin of Animal Health and Production in Africa, Special Edition 2016: Honey Production, Bee Health and Pollination Services, 19 - 26.
Ritter, W., Schneider Ritter, U., Ritter, M., and Okcu, G. (2019). The African Way: Healthy Bee Colonies and Sustainable Income Maintenance. American Bee Journal, 577 — 581
Smith, K.M., Loh, E.H., Rostal, M., Zambrana-Torrelio, C.M., Mendiola, L., and Daszak, P. (2014). Pathogens, Pests, and Economics: Drivers of Honey Bee Colony Declines and Losses. EcoHealth. DOI: 10.1007/510393-013-0870-2

Strauss, A.S., Dietemann, V., Human, H., Crewe, R.M., and Pirk, C.W.W. (2015). Resistance rather than tolerance explains survival of savannah honeybees (Apis mellifera scutellata) to infestation by the parasitic mite Varroa destructor.
Parasitology 143, 374-387. (doi:10.1017/50031182015001754

Strauss, U., Pirk, C.W.W., Crewe, R.M., Human, H., Dietemann, V. (2014). Impact of Varroa destructor on honeybee (Apis mellifera scutellata) colony development in South Africa. Exp Appl Acarol. DOI 10.1007/s10493-014-9842-7

Strauss, U., Pirk, C.W.W., Dietemann, V., Crewe, R.M., and Human, H. (2014). Infestation rates of Varroa destructor and Braula coeca in the savannah honey bee (Apis mellifera scutellata). Journal of Apicultural Research 53(4), 475-477

Visick, 0.D., and Ratnieks, F.L.W. Ratnieks. (2023). Density of wild honey bee, Apis mellifera, colonies worldwide. Ecology and Evolution, 13: e10609. https://doi.org/10.1002/ece3.10609

beesfordevelopment.org


https://doi.org/10.1002/ece3.10609

