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Chapter 1

THE EFFECTS OF HYGIENIC BEHAVIOR ON HONEY 
BEES DISEASES AND PESTS

Banu YÜCEL1

Introduction
Honey bees (Apis mellifera L.) have existed in the nature for thousands of years. 

They have spread to a large part of the world with their high adaptability, diligence 
and social behaviors that make them privileged and durable. According to Food 
and Agriculture Organisation of the United Nations (1) there are 90,999,730 hives 
spread all over the world except deserts and poles. In addition, the presence of 
honey bee colonies in the nature living in rocky areas or tree hollows are known.

The activities of honey bees to sustain their lives contribute greatly to main-
taining natural balance and improving the quality of human life. In addition to 
honey, which is beneficial nutrition for human health, bee products such as royal 
jelly, pollen, bee bread, propolis, bee venom are produced by honey bees. Honey 
bees are the most important pollinator in the world. According to Spivak, more 
than 1/3 of the world’s grain production depends on honey bees pollen carrying 
behaviour (https://www.ted.com/talks/marla_spivak). These factors make it nec-
essary to sustain and protect the honey bees’ vital activities for all living beings.

However, as in other organisms, there are diseases and pests that prevent hon-
ey bees’ activities and even cause them to disappear. The most important problem 
which has caused significant damages in the last 40-50 years is an exo-parasite 
called varroa destructor (2). In addition, regular and continuous use of synthetic 
drugs and chemicals against honey bee diseases and pests for many years causes 
serious residue problems in bee products (3). In fact, strong honey bees colonies 
have the ability to fight against diseases and varroa pests naturally, without the 
need for such intensive use of synthetic chemical drugs. This natural defense is 
called as “hygienic behavior”.
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same researchers found that the American Puppy Rot, lime and varroa parasite 
decreased significantly in the hygienic line, where they continued their selection 
and breeding studies for resistance to varroa in honey bees for a long time at 
Minesota University (13).

Conclusion
Hygienic behavior, which is the natural defense system of honey bees, have 

been negatively affected due to synthetic chemicals, negative environmental con-
ditions, global warming, genetic structure and nutritional deficiencies. Identify-
ing colonies with high hygienic behavior and growing them in good care-manage-
ment and feeding conditions are extremely important for the future of beekeeping. 
Due to the significant effects of the genetic structure on the level of hygienic be-
havior, the use of queen bees from hygienic hives in the selection stage is of great 
importance. The development of simple but effective methods for the detection of 
hygienic lines, which concern the manufacturer closely, will accelerate the spread 
of hygienic behavior. Increasing the number and quality of studies related to hy-
gienic behavior in honey bees, usage of less synthetic chemical drugs and pro-
duction of residue-free bee products are important for healthy and sustainable 
beekeeping.

References
1.	 FAO (2018). Food and Agriculture Organization of The United Nations, FAO Statistical Data-

bases/ Agriculture (www.fao.org).
2.	 Öztürk, C., (2014). Doğu Akdeniz Bölgesi Koşullarında Yetiştiriciliği Yapılan Bal Arısı (Apis 

mellifera L.) Kolonilerinde Hijyenik Davranış Seleksiyonu ile Hastalık ve Parazitlere Karşı 
Dayanıklı Hat Geliştirme Olanaklarının Araştırılması (Doktora Tezi) Ç.Ü. Fen Bilimleri En-
stitüsü, Zootekni Ana Bilim Dalı, Adana.

3.	 Yücel, B.( 2011). Bal Arılarında Hijyenik Davranış. Hasad 317:50-53
4.	 De Guzman, L. I., Rinderer, T. E., Stelzer, J. A., Beaman, L. D., Delatte, G. T.& Harper, C. (2002). 

Hygienic Behavior by Honey Bees from Far-Eastern Russia. American Bee Journal 142:58-60.
5.	 Spivak, M., Masterman, R., Ross, R. & Mesce, K.A.(2003). Hygienic Behavior in the Honey Bee 

(Apis mellifera L.) and the Modulatory Role of Octopamine, J Neurobiol. 55(3):341-354.
6.	 Spötter, A., Gupta, P., Nürnberg, G., Reinsch, N. & Bienefeld, K.(2012). Development of a 44K 

SNP assay focussing on the analysis of a varroaspecific defence behaviour in honey bees (Apis 
mellifera carnica).Molecular Ecology Resources, 12: 323–332.

7.	 Khoei N. A. (2012). İran Bal Arıları (Apis mellifera meda)’nın Varroa Paraziti (Varroa Destruc-
tor)’a Karşı Korunma Yeteneğinin Değerlendirilmesi, Doktora Tezi, Ankara.91s.

8.	 Toy, H.(2009). Bal arısı(Apis mellifera L.) Kolonilerinde Mevsime Bağlı Hijyenik Davranışın 
Belirlenmesi Üzerine Bir Araştırma, Yüksek Lisans Tezi, O.M.Ü. Fen Bilimleri Enstitüsü, Zoot-
ekni Anabilim Dalı, Samsun.88s.

9.	 Arathi, H.S., Burns,I.& Spivak, M. (2003). Ethology of Hygienic Behavior in the Honey Bee 
(Apis mellifera L.; Hymenoptera: Apidae): Behavioural repertoire of Hygienic bees. Etholo-
gy, 106(4):365 – 379.



Visional Studies in Agricultural and Aquatic Science

- 8 -

10.	 Woodrow A.W.& Holst E.C. (1942) .The mechanism of colony resistance to American foul-
brood, Journal of Economic Entomology, 35: 327–330.

11.	 Spivak,M.& Gary, S. R. (1998a). Field Assays for Hygienic Behavior in Honey Bees (Hymenop-
tera: Apidae). Journal of Economic Entomology, 91(1):64–70.

12.	 Spivak,M.& Gary, S.R.(1998b). Reuter Performance of hygienic honey bee colonies in a com-
mercial apiary. Apidology, 12(3): 291-302.

13.	 Spivak, M.& Reuter, G.(2001). Comparison of hygienic, SMR, Russian and Italian honey bees 
in a commercial apiary, Proc. American Bee Research Conference. American Bee Journal, 
141(12):894.

14.	 Theraulaz, B.& Bonabeau, E.(1999). A Brief History of Stigmergy. Artificial Life, 5(2):97-116.
15.	 Masterman,R.,Ross,R.R., Mesce,K.A.& Spivak,M.(2001). Olfactory and behavioral response 

thresholds to odors of diseased brood differ between hygienic and non-hygienic honey bees 
(Apis mellifera L.).Journal of Comparative Physiology, 187(6):441-52.

16.	 Rinderer, T.E. (1997). Measuring the heritability of characters of honeybees. Journal of Apicul-
tural Research, 16(2): 95-98.

17.	 Panasiuk, B., Skowronek,W.& Bienkowska,M. (2008). Influence of genotype and method of 
brood killing on brood removal rate in honeybee. Journal of Apicultural Research 52(2):55-65.

18.	 Vandame, R., Colin, M.E.& Otero-Colina G. (1997). Africanized honeybees tolerance to Va-
rooa in Mexico: mite fertility is not the main tolerence factor. 35th Int. Apimondia Congress, 
Antwerp-Belgium. 12-20p.

19.	 Jevtić G., Mladenović M., Nedić N.& Anđelković B. (2009). The temperament traits and the 
hygienic behavior of honey bee (Apis mellifera carnica Poll.) from Serbia. Book of abstracts of 
the 41st Apimondia International Apicultural Congres. Montpellier- France, 15-20 September, 
136.

20.	 Goode, K., Huber, Z., Mesce, K.A.& Spivak, M. (2006). Hygienic behavior of the honey bee 
(Apis mellifera) is independent of sucrose responsiveness and foraging ontogeny . Horm. Be-
hav. 49(3):391-397.

21.	 Bak,B., Wilde, J.& Siuda, M. (2010). Comparison of hygienic behavior between five honeybee 
breeding lines. Journal of Apicultural Science, 54(2):17-24.

22.	 Villa J.D., Danka, R.G.& Harrs, J.W. (2009). Simplified methods of evaluating colonies for levels 
of Varroa sensitive hygiene (VSH). Journal of Apicultural Research 48:162-167.

23.	 Harris, J.W., Danka, R.G.& Villa, J.D. (2010). Honeybee (Hymenoptera=Apidae) with the trait 
of Varroa sensitive hygiene remove brood with all reproductive stages of varroa mites. Ann.
Entom.Soc.Am. 103(2):146-152.

24.	 Harris, J.W. (2007). Bees with Varroa sensitive hygiene preferentially remove mite infested pu-
pae aged five days post capping. Journal of Apicultural Research, 46(3): 134-139.

25.	 Rinderer, T. E.& Elliot, K. D.(1977). Influence of Nosematosis on the Hoarding Behavior of the 
Honeybee. Journal of Invertebrate Pathology 30:110-111.

26.	 Lodesani, M.& Costa, C. (2005). Limits of chemotherapy in beekeeping: development of resist-
ance and the problem of residues. Bee World, 86(4): 102-109.

27.	 Lapidge, K.L., Benjamin,P.O.& Spivak,M. (2003). Seven suggestive quantitative trait loci influ-
ence hygienic behavior of honey bees. The Science of Nature, 89(12):565-568.

28.	 İbrahim. A.& Spivak, M. (2006). The relationship between hygienic behavior and suppression 
of mite reproduction (SMR) as honey bee (Apis mellifera L.) mechanisms of resistance to Var-
roa destructor. Apidologie, 37(1): 31-40.

29.	 Peng, Y.S., Fang, Y., Xu, S.& Ge, L. (1987). The resistance mechanism of the Asian honey bee 
Apis cerana Fabr. to an ectoparasitic mite, Varroa jacobsoni Oudemans. J Invertebr Pathol. 49: 
54-60

30.	 Fries I.& Rosenkranz ,P. (1996). Number of reproductive cycles of Varroa jacobsoni  in hon-
ey-bee (Apis mellifera) colonies. Experimental & Applied Acarology, 20(2):103-112.

31.	 Moore, D., Angel, J. E., Cheeseman, I. M., Fahrbach, S. E. & Robinson, G. E. (1998). Timekeep-
ing in the honey bee colony: integration of circadian rhythms and division of labor. Behav. Ecol. 



Visional Studies in Agricultural and Aquatic Science

- 9 -

Sociobiol. 43: 147-160.
32.	 Bienefeld, K., Zautke,F., Pronin,D.& Mazeed,A. (1999). Recording the proportion of damaged 

Varroa jacobsoni Oud. in the debris of honey bee colonies (Apis mellifera). Apidologie, 30(4): 
249-256.

33.	 Gilliam, M., Taber, S.& Rose, J.B.(1978). Chalkbrood disease of honey bees, Apis mellifera L: a 
progress report. Apidologie, 9: 75-89.

34.	 Nelson, D.L., Barker, R., Bland,E., Corner,J., Soehngen,U& Villeneuve,J.L. (1976). Chalkbrood 
disease survey of honeybees in Canada. American Bee Journal, 116:108-109.

35.	 Herbert, E. W., David, JR., Chitwood, J.& Shimanuki, H.(1986). The effect of a candidate com-
pound on chalkbrood disease in New Jersey. American Bee Journal, 126 (4) 258-259.

36.	 Herbert, E. W., David, JR.& Chitwood, J.(1987). Chalkbrood research at Belstville. American 
Bee Journal, 127 (7) 488-491.

37.	 Gilliam, M., Taber, S.& Richardson, G.V.(1983). Hygienic behaviour of honey bees in relation 
to chalkbrood disease. Apidologie, 14: 29-39.


