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Honey bees are important pollinators of crops and native 
vegetation, promoting the increase of food production estimated 
to be worth more than $216 billion annually [1]. However, the 
managed bee colonies have suffered considerable losses in recent 
years, and reduced diversity of bees has been observed worldwide 
[2–4], indicating a threat to food safety and ecosystem 
maintenance. The syndrome called colony collapse disorder (CCD) 
was described firstly in the United States, characterized by a rapid 
loss of worker bees, with few or no dead bees in or near the hives, 
an abandoned brood and stored food, and delayed invasion of hive 
pests. The potential causes of CCD are habitat destruction, the 
presence of pathogens and parasites, climate change, and high use 
of pesticides and adjuvants [2,5,6], as well as the scarcity of floral 
sources. Thus, the honeybee’s nutrition is an important mechanism 
to help in the development and maintenance of the colonies, being 
able to assist in the minimizing the CCD effects. The mineral 
supplementation with zinc (organic or inorganic source) for the 
colonies was able to modulate positively the glandular 
development in honeybees with 6-day-old-year, promoting the 
royal jelly production with better quality, verified by the greater 
proteins expression (protein spots) by proteomic analysis. The zinc 
supplementation too modulated the expression of important genes 
related the antioxidant and immunology system and sensorial 
perception. This results show that the management nutritional of 
the honeybees colonies are an important strategies to combat the 
CCD and to help the environmental and the pollination services 
that this insects promoting for the humanity. 

 

 
 

 
 
 
1. Gallai N, Salles JM, Settele J, Vaissiere BE (2009) Economic valuation of the 
vulnerability of world agriculture confronted with pollinator decline. Ecol Econ 
68:810–821. 
2. Oldroyd PB (2007) What’s killing American honey bees? PLoS Biol 5: e168. 
3. Lu C, Warchol KM, Callahan RA (2012) In situ replication of honey bee colony 
collapse disorder. Bull Insectol 65:99–106. 
4. Kaplan K. (2014). Fact sheet: Survey of bee losses during winter of 2012/2013 
USA: United State Department of Agriculture.  Available from: 
http://www.ars.usda.gov/is/br/beelosses/ index.htm 
5. Ciarlo TJ, Mullin CA, Frazier JL, Schmehl DR (2012) Learning impairment in 
honey bees caused by agricultural spray adjuvants. PLoS ONE 7:e40848. 
6. Zhu W, Schmehl DR, Mullin CA, Frazier JL. 2014. Four common pesticides, their 
mixtures and a formulation solvent in the hive environment have high oral 
toxicity to honey bee larvae. PLoS ONE 9: e 77547. 

 

 
 

  
Ricardo de Oliveira Orsi is professor at São Paulo State University - UNESP, working with nutrition, pesticides effects and management of the honeybees, using as tool 
the morphological, proteomic and molecular analysis.  

Email: ricardo.orsi@unesp.br 

 

 
 

 
Acknownledgment: São Paulo Research Foundation – FAPESP – Process 2018/00511-9

 

http://dx.doi.org/10.4172/2167-0846.C1.006
http://www.ars.usda.gov/is/br/beelosses/

