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This specialization course aims at acquainting participants with ecology, anatomy, physiology and pathology of honeybees, solitary bees and bumblebees kept and used for commercial purposes. During lectures and classes participants will acquire basic knowledge concerning keeping and breeding these species; they will also get acquainted with issues connected with economy, technology and economics of production and harvesting hive products. The course comprises issues concerning genetics, immunobiology, prevention of diseases and poisoning of beneficial insects. Problems covered in the course include etiology, pathogenesis, therapy and principles of controlling viral, bacterial, fungal and parasitic diseases, with particular emphasis on diseases, the reporting and treatment of which is obligatory. The course also covers issues concerning non-contagious diseases, dealing with bee-poisoning and controlling hive product pests. Moreover, participants will get acquainted with the fundamentals of breeding, pathology and therapy of silkworm and feed insects.
Framework program of specialization in the area of
„Diseases of beneficial insects”

	No.
	Subject
	Number of hours

	
	
	Total
	Lectures
	Classes

	1.
	1. Ecology of honeybee

occurrence of bees in environment
bee morphology as adjustment for pollination of entomophylic plants

bee – flower relationship

role of bees in pollination of crops, orchards and gardens

issues of reducing the number of bees in the environment

2. Bee socio-biology
basic terms concerning biology of bee colony

colony development over one and several years
swarming bees, use of swarming economy

biometrics in bees

biology of solitary bees and melipones
3. Bee biology
introduction to bee taxonomy (honeybee, bumblebees, solitary bees)
ecogeography of honeybee subspecies and strains 
honeybee anatomy
honeybee physiology
4. Immunobiology of honeybee
immunity phenomena in insects (acquired and innate immunity)

immunomodulation in the organism of honeybee
role of behavioural factors in bee immunity
immunity in brood and adult bee diseases
colony and secretory immunity in honeybee colony
measures and methods of colony resistance assessment

5. Honeybee and hive products as indicators of environment pollution 
	32
	4

6
5

2

2
	0

3

6

4

0

	2.
	6. Beekeeping botany
beekeeping value of good crops

requirements for pollination of entomophilic crops

biodiversity and improvement of honey flow estimation of the value of bee pasture
7. Beekeeping technology
building and equipping an apiary
apiary organisation
seasonal cycle in apiary
tending an apiary (controlling colony development)
8. Beekeeping and bee breeding basics. Queen breeding principles 
selected problems of bee genetics

breeding apiaries
reproduction apiaries
selecting breeding material, principles of queen assessment 
natural and instrumental insemination 
9. Genetics of bees with elements of apiary management
10. Beekeeping economics and legal regulations concerning beekeeping economy
establishing and running apiaries.

estimating the production and profitability of apiaries.

apiaries and taxes

valuation of apiaries and their production for courts and compensation commissions.

the role of an expert in court proceedings

11.  Beekeeping products and bee foodhoney, sourcing, characterization, quality evaluation

statutory quality requirements for honey and the methods of their marking

adulteration of honey

wax, propolis, royal jelly, pollen, bee venom

processing and storage of bee products

veterinary law on apiary products

food and feed for bees

apiary products - laboratory diagnostics
	50
	2
3
2
6

6

5
	8

5

6

0
2

5

	3.
	12. Etiology, pathogenesis of brood and bee diseases, 
diseases of non-infectious etiology (May sickness, non-contagious diahorrea, chilled brood, sterile eggs) 

viral diseases of bees (etiology, pathogenesis, prevention)

CCD, honeybee depopulation syndrome

OIE requirements for the diagnosis of bee viral diseases

bacterial diseases (AFB, EFB), bacterial sepsis.

nosemosis (N. apis and N. ceranae)

diseases caused by protozoa (amoebiasis, flagellates, hurmiliasis

fungal diseases (chalkbrood, stonebrood)

diseases caused by nematoids 

diseases caused by mites (varroatosis, acarapidosis, Tropilalelaps sp. and Aethina tumida invasion) 

apimyiasis of brood and bees
new health threats (V. velutina)

queen diseases
13. Diagnostics and treatment of brood and bee diseases
basic diagnostic methods
OIE requirements concerning diagnosing list bee diseases 

valid diagnostic methods

principles of pharmacotherapy
medicine forms and methods of application

determining medical residues in honey
14. Brood and bee disease prevention
hygiene of hive, bee yard and apiary rooms

pathogen destruction in hive environment

anti-epizootic action in outbreak of infection
decision, issuance, revocation

practical workshops (tasks related to the procedure with appraisal), the role of an expert witness in court proceedings

veterinary legislation concerning controlling and preventing diseases of bees and bumblebees
15. Honey, wax and pollen pests
wax and pollen pests (waxmoth, mites, fungi)
bee colony pests (insects, birds, mammals)

preventing and controlling pests
	56
	8
4

7

2
	20
10
4
1

	4.
	16. Brood and bee poisoning 
formulations of pesticides and their application. legal regulations on the use of pesticides and liability for the consequences of their use.

general breakdown of pesticides, breakdown by use, by chemical structure, breakdown by toxicity (animals and humans, bees and aquaculture animals)

types of pesticide toxicity to bees, effects of pesticide toxicity to bees

legal provisions regulating the protection of bees against poisoning

laboratory analysis of evidence samples (sample preparation, analytical methods and equipment used)

classes in an analytical laboratory, including analysis of test results

field methods to identify bee poisoning

safety of bees when using pesticides

organization of PPP treatments

cooperation in the protection of bees and plants (selected legal acts)
prevention of bee colonies during plant protection treatments

procedures in case of bee poisoning

appointment of a commission (legal basis)

taking evidence material, securing, transport

drafting a protocol (including an exercise in drafting a protocol)

valuation of material losses

caring for bee colonies after poisoning

laboratory analysis of evidence samples (sample preparation, analytical methods and equipment used)

classes in an analytical laboratory, including analysis of test results
	20
	12
	8

	5.
	17. Introduction to silkworm breeding
setting up a culture, seasonal cycle
18. Pathology and treatment of silkworm diseases
viral, bacterial and parasitic diseases 

19. Biology and diseases of other bees 
biology and utilization of bumblebee colonies 
health problems of bumblebees used in greenhouse pollination

solitary bee biology and health problems

20. Biology and utilization of selected species of feed insects
Orthopterans, mealworms, cockroaches, fly and butterfly larvae
	18
	2
1
2

3
	0
2
3

5

	6.
	21. Principles of working with bees, proceedings in apiary declared to be centre of infection. Field practice in apiary
safety and hygiene of work in apiary
bee colony examination
principles of collecting apiary samples for laboratory examination 

practical application of treatment in bee colonies 
proceedings in  apiary declared to be centre of infection
	4
	0
	4

	
	Total
	180
	84
	96

	7.
	Internship
	30
	
	

	9.
	Tutorials and exams
	15
	
	

	
	Total sum
	225
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