PEDAGOSKO DELO

Cebelarstvo je vkljugeno v vse $tudijske programe Fakultet za kmetijstvo in
biosistemske vede:

l. Visokosolski in univerzitetni Studijski program
e predmeti: medonosna Cebela in osnove Cebelarjenja
o - Cebelji pridelki in trzenje

Poskusni sedemsatni panji

I. Magistrski Studijski program Kmetijstvo
o predmet: Cebelarstvo I

II. Doktorski Studijski program Kmetijstvo

Raziskovalna in razvojna dejavnost:

« Biologija, patologija in drugi notranji in zunanji, okoljski vplivi na razvoj Cebel.

e Proucevanje razvoja varoj in zatiranje varoj, Varroa destructor

« Cebelje bolezni in z njimi pvezane tehnologije &ebelarjenja, sonaravno &ebelarjenje

o Tehnologija Cebelarjenja, vzreja Cebel, s poudarkom na vzreji kranjske
Cebele, Apis mellifera carnica, vzreja kakovostnih ¢ebeljih matic

A. Mikroskopiranje v laboratoriju; B. Laboratorijski poskusi s €ebelami v kletkah
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Raziskovalni interesi:
« Cebelrstvo, vzreja &ebel, s poudarkom na vzreji kranjske &ebele, Apis mellifera
carnica, vzreja kakovostnih ¢ebeljih matic
o Biologija, patologija in drugi notranji in zunaniji, okoljski vplivi na razvoj ¢ebel.
e Proucevanje razvoja varoj in zatiranje varoj, Varroa destructor
« Cebelje bolezni in tehnologije &ebelarjenja

Cebelje druzine; B: ¢ebele na medenem satju v panju.

l. visokosolski in univerzitetni Studijski program

Predmet 1.

MEDONOSNA CEBELA IN OSNOVE CEBELARJENJA

Vsebine:

Obravnava se sistematika medonosne &ebele, zgradba in delovanje organskih sistemov,
razmnozevanje, ontogenetski razvoj, funkcija razlicnih kast in socialno Zivljenje Cebel.
Predstavljen je letni razvojni ciklus druzine in znacilnosti posameznih razvojnih obdobij,
prehrana Cebel.

Nepravilnosti v razvoju druzine, ter infektivni in neinfektivni dejavniki; bolezni, Skodljivci in
zastrupitve Cebel.

Higiena v Cebelarstvu. Zgodovinski pregled Cebelarjenja, razvoj panja, sodobna
tehnologija Cebelarjenja, prevozni ¢ebelnjaki, pribor in oprema. Selekcija v ¢ebelarstvu
in vzreja Cebeljih matic.

Cilji in kompetence:



SluSatelji poznajo osnove sistematike in biologije medonosne Cebele in razumejo
delovanje in organizacijo ¢ebelje druzine, ter poznajo nefizioloSka stanja Cebelje druzine.
Cilj programa je temeljito poznavanje Cebelarjenja kot kmetijske dejavnosti in
tehnoloskih problemov v Cebelarstvu, ter poznavanje zakonodaje s tega podrocja.
Student tekom izobraZevanja mora dokazati da strokovna vprasnja resuje uginkovito,
resSitve uporablja organizirano, s potrebno spretnostjo ki jo zahteva problematika.
Prepozna in definira moznosti razvoja novih pristopov na podrocju tehnologije
Cebelarjenja v povezavi s kmetijstvom.

Plemenilniki na plemenilni postaji; Mating nuclei at honey bee queens mating station

Predmet 2

CEBELJI PRIDELKI IN TRZENJE

Vsebina:

Pridobivanje Eebeljih pridelkov (med, cvetni prah, mati¢ni mlecek, propolis, vosek,
strup), naravni pogoji medenja, zagotavljanje kvalitete na nivoju pridelave, predelave,
shranjevanja. Pogoji kvalitete (higiena pri pridelavi, v panju, osebna higiena, ureditev
prostorov, uporaba terapevtskih sredstev in zaostanki le-teh v pridelkih). Dobra
Cebelarska praksa, to€enje medu (vrste in ustreznost tocil, prostor), ugotavljanje zrelosti
medu (lastnosti, vlaga, pravilniki), utekoc€injanje medu (nacin, temperatura,
kristalizacija), skladiS¢enje (poreklo, pogoji), o analizi medu (ocena, vzorcenje,
organoleptiCna ocena, analiza cvetnega prahu, melisopalinologija), ugotavljanje
kvalitete, embaliranje, deklaracija (vrsta, poreklo). Postopki pridobivanja cvetnega prahu
in shranjevanja (suSenje, zamrzovanje, konzerviranje), poraba in razmere na trgu.
Pridelava, predelava, uporaba mati¢nega mlecka (fermentiranje, pokvarljivost). Pomen
voska v panju in izven panja.Pregled zakonodaje in drugih aktov s podrocje kvalitete
pridelkov, ter razmere na trgu (ponudba, povprasevanje). Trzenje v Cebelarstvu: Cebelji
pridelki, plemenski material. Odnosi na trgu, promocija ¢ebeljih pridelkov in izdelkov.
Sodelovanije deleznikov na trgu.

Cilji in competence

Slusatelji razumejo pogoje in metode pridelave ¢ebeljih pridelkov, - poznajo
karakteristike kakovosti, ter moznosti predelave in zviSevanje trzne vrednosti pridelkov
in izdelkov, - analizirajo problematike pri zagotavljanja higienskih in veterinarsko
sanitarnih pogojev pri pridelavi neoporecnih pridelkov, - razumejo normativno ureditvev,
- vrednotijo razmere na trgu, -vrednotijo promocijske pristope na trgu. Cilj programa je
tudi spodbujati nove pobude pri trzenju Cebeljih pridelkov in spoznavati razlicne oblike
prodaje.



A: Apis mellifera carnica; B: Apis mellifera ligustica

ENGLISH

Study programs of the Apiculture

HONEY BEE AND ELEMENTARY KNOWLEDGE OF APICULTURE

Content

In separate themes the systemic of honeybee and introduction into bee strains is
discussed. Further themes are anatomy and function of organic systems, reproduction,
bee development, function of casts in bee colony, the life of individual bee and social
organization of the colony, seasonal bee colony development, characteristics of
developmental stages, bee nutrition.

Abnormalities in colony development, infective and ineffective influences; diseases,
predators and intoxications, preventive measures, diagnosis and hygiene in beekeeping.
Historical review of beekeeping, hive development, contemporary beekeeping,
transhumance of bees, beekeeping equipment. Queen rearing and selection in
beekeeping. Legislation and standards and project work in beekeeping.

Objectives and competences:

Students acquire the theoretical and practical foundations of honey bee and beekeeping.
They understand basic knowledge of bee systematic and biology of honey bee. They are
able to demonstrate organization and function of honeybee colony, and show non-
physiological status of honeybee colony.

Students should demonstrate that they are able to solve problems in beekeeping sector
professionally, using organized approach and with needed understanding conditions in
the field. They understand and evaluate the beekeeping as the part of agriculture and
solve technological problems, understand regulations and use independent practical
and research solutions in apiculture.



A: Laboratory experiments with caged bees; Laboratorijski poskus s ¢ebelami v kletkah;
B: Varroa mites on honey bee larvae in the Laboratory; Varoje na liCinkah v laboratoriju

HONEYBEE PRODUCTS AND MARKETING

Content

Production of honeybee products (honey, pollen, royal jelly, propolis, wax venom), the
environmental conditions for honey production. The quality of production, remodeling,
storing, marketing; conditions of quality (hygiene in production, in the hive, personal
hygiene, arrangement of the factory hall, the use of therapeutics, medicaments). Good
beekeeping practice, honey extraction, establishing high quality of honey (quality
characteristics, regulations), liquefying and storing the honey, honey analyses
(melisopalinology), packaging, declarations. Procedure of pollen production
(humidifying, freezing, conservation), and situation on the market. Production,
properties and remodeling of royal jelly (fermentation, deteriorations), the value of wax
in the hive and processing. Antibacterial properties, the use of products in medicine
(bee venom), legislations in the field of bee products, the prospects on the market.
Marketing of bee products and breeding material. Honey bee products on the market.
Collaboration between stakeholders on the market.

Objectives and competences:

Students understand conditions and methods of production the harvest, - demonstrate
characteristics the quality and possibilities of remodeling and increasing the value of
honey bee products on the market, -they analyze enquiries for hygienic and veterinary
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sanitary measures in beekeeping production, -apply legislations and promotion new
initiatives and marketing bee products and different approach to the market.

A. Honey bee queen in transport cage ready for shipping B. Honey processing factory with incubators,
and honey homogenizers for mixing, blending, and homogenizing various kinds of honey.

Il. Magistrski studijski program Kmetijstvo

- Doktorski studij na podro€ju ¢ebelarstva

CEBELARSTVO I

Vsebina:

Raziskovalna problematika na podrocju sistematike Cebel, biologije, patologije Cebel,
tehnologije Cebelarjenja.

Raziskave fizioloSkega in patoloSkega razvoja posameznega osebka in socialne
organizacije Cebel. Nepravilnosti v razvoju druZine, ter delovanje infektivnih in
neinfektivnih dejavnikov, ter tehnoloskih dejavnikov, ki vplivajo na posamezni osebek ter
na razvoj ¢ebelje druzine in imajo ekonomske posledice v ¢ebelarstvu.

Povezave Cebel in okolja, ter dejavniki v okolju, ki vplivajo na razvoj Cebel; delovanje FFS
na organske sisteme in zastrupitve. ProuCevanje vpliva dejavnikov iz okolja na nivoju
celice in prougevanje mehanizmov delovanja na &ebelji organizem. Cebela kot model
detekcije prisotnosti Skodljivih substanc v okolju.

Genetika Cebel, selekcija in rejski programi v Cebelarstvu, vzreja matic, ter raziskovalne
teme s teh podrodij.

Higiena v Cebelarstvu in pridelava higiensko neoporec¢nih ¢ebeljih pridelkov. Prou€evanje
tehnologije ki vpliva na higiensko pridelavo, ter poznavanje tehnoloskih in zdravstvenih
vidikov. Preventivni in kurativni ukrepi.

Ocenjevanje kvalitete pridelkov, ekonomika in trZzenje v ebelarstvu.



Cilji in kompetence:

Studenti v magistrskem $tudijskem programu pridobijo naslednje kompetence: -
razumevanje in analiza bioloskih procesov posamezne Cebele in ¢ebelje druzine, -
sposobnost reSevanja konkretnih problemov v €ebelarstvu in v raziskavah s podrocja
Cebelarstva (vzreja, Cebelje bolezni, oprasevanje, pridelava in uporaba pridelkov,
tehnologija), -vrednotiti uporabo raziskovalnih metod in raziskavalne rezultate, -razvoj
kriticne presoje Cebelarskih praks in rezultatov, -sposobnost samostojnega in timskega
dela in reSevanje zapletenih strokovnih problemov na podrocju Cebelarstva, -analizirati
in ustvariti ustrezna raziskovalna orodija za dosego Zelenih strokovnih in raziskovalnih
ciljev.

Razvoj matice v maticni satni celici. Queen’s development in queen cell.

Il MSc program in Agriculture

PhD study in Apiculture

BEEKEPING Il

Content:

Research areas in Apiculture includes bee systematic, biology, physiology and function
of organic systems, reproduction, bee development, and function of individual bee and
social bee organization.

Malformations in colony development, effects of infective and un-infective agents, and
technological influences on individual bee and colony development and have economic
impact in beekeeping.

Connection between bees and environment and environmental influences on bee
development; influence of plant protective substances on bee organic systems and
intoxications. The study of environmental triggers in cellular level and the study the
action on individual bee level. Bee as a model for detection of damaging substances in
environment.



Bee genetic, selection and breeding programs in beekeeping, queen rearing and
research in these fields.

Hygiene in beekeeping and production of safe honeybee products. Research of
technology which influences on hygienic production and knowledge of technological and
health sources. Preventive and curative activities.

Evaluation of the quality of honeybee products and economics in beekeeping and
marketing.

Research interests:
e Apiculture and bee breeding with emphasis on Apis mellifera carnica quality
gueen rearing
e Honeybee biology, pathology and other intra colonial and external, environmental
influences on bee development
« Biology and control of Varroa destructor
e Honeybee diseases and colonies management

A. Presajanje liink za poskuse z maticami. Larvae grafting for queen’s experiments- B. Azijska Cebela
Apis ceranae. Asian honey bee, Apis ceranae.

ONGOING RESEARCH PROJECTS AND ACHIEVEMENTS:

GREGORC, Ale3, JURISIC, SneZana, SAMPSON, Blair. Hydroxymethylfurfural affects caged honey bees (Apis
mellifera carnica). Diversity, ISSN 1424-2818, 2020, vol. 12, iss. 1, str. 1-10, graf. prikazi,
doi: 10.3390/d12010018.

MOMEN!I, Jamal, PAREJO, Melanie, NIELSEN, Rasmus O., LANGA, Jorge, MONTES, Iratxe, PAPOUTSIS,
Laetitia, FARAJZADEH, Leila, BRENDIXEN, Christian, CAUIA, Eliza, GREGORC, Ales, et al. Authoritative
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https://doi.org/10.3390/d12010018

subspecies diagnosis tool for European honey bees based on ancestry informative S

NPs. BMC genomics,
ISSN 1471-2164, 2021, vol. 22, no. 101, str. 1-12. e

ZVOKELJ, Lucija, BAKONYI, Tamas, KOROSEC, Tamara, GREGORC, Ales.
Appearance of acute bee paralysis virus, black queen cell virus and
deformed wing virus in Carnolian honey bee (Apis mellifera carnica)
queen rearing. Journal of Apicultural Research, ISSN 0021-8839, 2020, vol.
59, no. 1, str. 53-

58. https://www.tandfonline.com/doi/full/10.1080/00218839.2019.1681115,
doi: 10.1080/00218839.2019.1681115.

BALSAMO, Paulo José, COSTA DOMINGUES, Caio Eduardo da, SILVA-ZACARIN, Elaine C. M., GREGORC,
AleS, IRAZUSTA, Silvia Pierre, SALLA, Raquel Fernanda, JONES COSTA, Monica, CAMARGO ABDALLA, Fabio.
Impact of sublethal doses of thiamethoxam and Nosema ceranae inoculation on the hepato-nephrocitic
system in young Africanized Apis mellifera. Journal of Apicultural Research, ISSN 0021-8839, 2020, vol. 59,
iss. 4, str. 350-361, ilustr., doi: 10.1080/00218839.2019.1686575.

DALL'OLIO, Raffaele, BLACQUIERE, Tjeerd, BOUGA, Maria, BRODSCHNEIDER, Robert, CARRECK, Norman L.,
CHANTAWANNAKUL, Panuwan, DIETEMANN, Vincent, FABRICIUS KRISTIANSEN, Lotta, GAJDA, Anna M.,
GREGORC, AleS, OZKIRIM, Asli, PIRK, Christian, SOROKER, Victoria, WILLIAMS, Geoffrey R., NEUMANN,
Peter. COLOSS survey: global impact of COVID-19 on bee research. Journal of Apicultural Research, ISSN
0021-8839, 2020, vol. 59, iss. 5, str. 731-734, graf. prikazi, doi: 10.1080/00218839.2020.1799646.

GRAY, Alison, GREGORC, Ales, et al. Honey bee colony winter loss rates for 35 countries participating in
the COLOSS survey for winter 2018-2019, and the effects of a new queen on the risk of colony winter
loss. Journal of Apicultural Research, ISSN 0021-8839, 2020, vol. 59, iss. 5, str. 744-751, ilustr.,

doi: 10.1080/00218839.2020.1797272.

BUCHLER, Ralph, UZUNOV, Aleksandar, KOVACIC, Marin, PRESERN, Janez, PIETROPAOLI, Marco, HATJINA,
Fani, PAVLOV, Borge, CHARISTOS, Leonidas, FORMATO, Giovanni, GALARZA, Egoitz, GREGORC, Ales,
SMODIS SKERL, Maja Ivana, et al. Summer brood interruption as integrated management strategy for
effective Varroa control in Europe. Journal of Apicultural Research, ISSN 0021-8839, 2020, vol. 59, no. 5, str.
764-773, doi: 10.1080/00218839.2020.1793278.

RIVERA-GOMIS, Jorge, BUBNIC, Jernej, RIBARITS, Alexsandra, MOOSBECKHOFER, Rudolf, ALBER, Oliver,
KOZMUS, Peter, JANNONI-SEBASTIANINI, Riccardo, HAEFEKER, Walter, KOGLBERGER, H., SMODIS SKERL,
Maja Ivana, GREGORC, Ales, et al. Good farming practices in apiculture. Revue scientifique et technique -
Office international des épizooties, ISSN 0253-1933, 2020, vol. 38, iss. 3, str. 879-890. https://www.oie.
int/fileadmin/Home/eng/Publications_%26_Documentation/docs/pdf/revue_plurithematique/2019/11122
019-00160-EN_Rivera-Gomis-Formato_ANG. pdf.

GRAY, Alison, BRODSCHNEIDER, Robert, ADJLANE, Noureddine, BALLIS, Alexis, BRUSBARDIS, Valters,
CHARRIERE, Jean-Daniel, CHLEBO, Robert, COFFEY, Mary F, CORNELISSEN, Bram, GREGORC, Ales, et al.
Loss rates of honey bee colonies during winter 2017/18 in 36 countries participating in the COLOSS
survey, including effects of forage sources. Journal of apicultural research, ISSN 2078-6913, 2019, vol. 58,
iss. 4, str. 479-485, ilustr., doi; 10.1080/00218839.2019.1615661.
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TESOVNIK, Tanja, ZORC, Minja, GREGORC, AleS, RINEHART, Timothy, ADAMCZYK, John, NARAT, Mojca.
Immune gene expression in developing honey bees (Apis mellifera L.) simultaneously exposed to
imidacloprid and Varroa destructor in laboratory conditions. Journal of Apicultural Research, ISSN 0021-
8839, 2019, vol. 58, no. 5, str. 730-739,

ilustr. https://www.tandfonline.com/doi/pdf/10.1080/00218839.2019.1634463?needAccess=true,

doi: 10.1080/00218839.2019.1634463.

MEIKLE, William G., ADAMCZYK, John, WEISS, Milagra, GREGORC, Ales. Effects of bee density and sublethal
imidacloprid exposure on cluster temperatures of caged honey
bees. Apidologie, ISSN 0044-8435, 2018, vol. 49, iss. 5, str. 581-593,
doi: 10.1007/s13592-018-0585-z.

GREGORC, Ale§, ALBURAKI, Mohamed, SAMPSON, Blair, KNIGHT, Patricia R.,
ADAMCZYK, John. Toxicity of selected acaricides to honey bees (Apis
mellifera) and varroa (Varroa destructor Anderson and Trueman) and their
use in controlling varroa within honey bee colonies. Insects, ISSN 2075-4450,
2018, vol. 9, iss. 2, str. 1-15, ilustr. http://www.mdpi.com/2075-4450/9/2/55.

BRODSCHNEIDER, Robert, GRAY, Alison, ADJLANE, Noureddine, BALLIS, Alexis, BRUSBARDIS, Valters,
CHARRIERE, Jean-Daniel, CHLEBO, Robert, COFFEY, Mary F, DAHLE, Bjgrn,
GRAAF, Dirk de, GREGORC, Ales, et al. Multi-country loss rates of honey bee
colonies during winter 2016/2017 from the COLOSS survey. Journal of
Apicultural Research, ISSN 0021-8839, 2018, vol. 57, no. 3, str. 452-457,

doi: 10.1080/00218839.2018.1460911.

GREGORC, AleS, ALBURAKI, Mohamed, RINDERER, Nicholas, SAMPSON, Blair,
KNIGHT, Patricia R., KARIM, Shahid, ADAMCZYK, John. Effects of coumaphos
and imidacloprid on honey bee (Hymenoptera: Apidae) lifespan and
antioxidant gene regulations in laboratory experiments. Scientific reports, ISSN
2045-2322, Oct. 2018, vol. 8, str. 1-13, ilustr., doi: 10.1038/s41598-018-33348-
4.

ALBURAKI, Mohamed, GREGORC, Ale§, ADAMCZYK, John, STEWART, Scott D. Insights on pollen diversity of
honey bee (Apis mellifera L.) colonies located in various agricultural landscapes. The Southwestern
naturalist, ISSN 0038-4909, March 2018, vol. 63, no. 1, str. 49-58, ilustr. https://doi.org/10.1894/0038-
4909.63.49.

GREGORC, Ales, ALBURAKI, Mohamed, WERLE, Chris, KNIGHT, Patricia R., ADAMCZYK, John. Brood removal
or queen caging combined with oxalic acid treatment to control varroa mites (Varroa destructor) in honey
bee colonies (Apis mellifera). Apidologie, ISSN 0044-8435, 2017, vol. 48, str. 821-832.

TLAK GAJGER, Ivana, SAKAC, Martina, GREGORC, Ales. Impact of thiamethoxam on honey bee queen (Apis
mellifera carnica) reproductive morphology and physiology. Bulletin of environmental contamination and
toxicology, ISSN 0007-4861, 2017, issue 3, vol. 99, str. 297-

302. https://link.springer.com/article/10.1007/s00128-017-2144-0.

GREGORC, Ales, KNIGHT, Patricia R., ADAMCZYK, John. Powdered sugar shake to monitor and oxalic acid
treatments to control varroa mites (Varroa destructor Anderson and Trueman) in honey bee (Apis
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mellifera) colonies. Journal of Apicultural Research, ISSN 0021-8839, 2017, vol. 56, no. 1, str. 71-75,
doi: 10.1080/00218839.2017.1278912.

RIVERA-GOMIS, Jorge, GREGORC, AleS, MARONI PONTI, Andrea, ARTESE, Francesco, ZOWITSKY, Gertruida,
FORMATO, Giovanni. Monitoring of small hive beetle (Aethina tumida Murray) in Calabria (ltaly) from 2014
to 2016 : practical identification methods. Journal of Apicultural Science, ISSN 1643-4439, 2017, vol. 61, no.
2, str. 257-262, ilustr., doi: 10.1515/JAS-2017-0022.

GREGORC, Ales, SILVA-ZACARIN, Elaine C. M., CARVALHO, Stephan Malfitano, KRAMBERGER, Doris,
TEIXEIRA, Erica W., MALASPINA, Osmar. Effects of Nosema ceranae and thiametoxam in Apis mellifera: A
comparative study in Africanized and Carniolan honey bees. Chemosphere, ISSN 0045-6535. [Print ed.],
Mar. 2016, vol. 147, str. 328-336, ilustr.

GREGORC, Ale§, ADAMCZYK, John, KAPUN, Stanko, PLANINC, Ivo. Integrated varroa control in honey bee
(Apis mellifera carnica) colonies with or without brood. Journal of Apicultural Research, ISSN 0021-8839,
2016, vol. 55, no. 3, str. 253-258, doi: 10.1080/00218839.2016.1222700.

MEIKLE, William G., ADAMCZYK, John, WEISS, Milagra, GREGORC, Ales, JOHNSON, Don R., STEWART, Scott
D., ZAWISLAK, Jon, CARROLL, Mark J., LORENZ, Gus M. Sublethal effects of imidacloprid on honey bee
colony growth and activity at three sites in the U.S. PloS one, ISSN 1932-6203, Dec. 2016, [22 str.],

doi: 10.1371/journal.pone.0168603.

11


https://doi.org/10.1080/00218839.2017.1278912
https://doi.org/10.1515/JAS-2017-0022
https://doi.org/10.1080/00218839.2016.1222700
https://doi.org/10.1371/journal.pone.0168603

