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Abstract

Honeybees depend on floral resources present in the environment to produce their food, which consists of honey, beebread, 
and water. These elements provide the bees with the carbohydrates, proteins, fats, vitamins, and minerals necessary for 
their growth, development, and product elaboration. However, due to numerous factors such as seasonal adverse weather 
conditions, or habitat destruction, the nectar and pollen they require are not always available. Poor nutrition will cause 
nutritional stress, which over time will lead to the weakening and loss of the colony. That is the reason why it is necessary to 
conduct periodic colony checks and understand the foods the bees consume and from which they obtain the nutrients for their 
proper development.
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Introduction

Honeybees (Apis mellifera L.) play an important role 
in ecosystems due to their pollination of wild plants and 
agricultural crops, which contributes to maintaining 
biodiversity and food production [1,2]; in addition to 
producing honey, pollen, wax, royal jelly, and propolis, all 
of which can be consumed directly or processed [3]. In the 
last decade, an increase in the number of colony losses has 
been reported, which has been attributed to various factors, 
including poor diet and nutrition [4]. Poor management in 
production systems can lead to poor diet and nutrition. For 

instance, harvesting honey and/or pollen means that most of 
the food resources that bees stored for feeding are removed 
from the hive. Therefore, it is necessary to provide food for 
the colonies so that they will have a reserve. Another example 
can be found in monoculture pollination systems, in which it 
is highly probable that the pollen available to bees does not 
cover all their nutritional requirements [1,5]. The knowledge 
about the requirements and needs of bees can help to get a 
better understanding and meeting of those needs also to 
tend them by providing adequate food, at the right time, 
that is why the objective of this document was to conduct a 
literature review in order to get a better understanding of 
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the concepts of feeding and nutrition in honeybees, as well as 
to present options of ingredients for the elaboration of food 
that have been previously tested to be accepted by bees.

Bee Feeding

Bees obtain their food from the environment in which 
they develop, so their growth and maintenance depend on the 
quantity and nutritional quality of the food sources available 
near their hive [6]. Their diet consists of honey, beebread, 
and water; these foods provide them with carbohydrates, 
proteins, lipids, vitamins, and minerals [7,8]. Foragers are 
the workers responsible for foraging and collecting food. 
They gather nectar and pollen, which are transformed and 
stored in honey and beebread within the hive’s combs [9].

Honey is made from nectar, which is a sugary secretion 
produced by the nectaries of flowers. It can also be made from 
secretions of living plant parts or excretions of plant-sucking 
insects [10]. Foragers collect nectar by storing it in the honey 
crop and returning to the hive, where they transfer it to other 
bees through a process called trophallaxis, which consists of 
delivering the food by opening their mandibles to expose the 
regurgitated drop from the crop while one or more receiving 
workers extend their proboscis ingesting the offered solution 
[11]. For transformation into honey, it is necessary to reduce 
the humidity of the nectar, which ranges between 30-70%; 
the dehydration process begins when the forager collects it 
from the flowers and continues upon reaching the hive when 
the food is passed from one bee to another, and they hold 
it between their mandibles to evaporate the water. The food 
is then deposited in the cells, spreading it over the largest 
amount of available surface area, so that the water continues 
to evaporate with the help of the internal temperature of the 
hive and the continuous flapping of the bees’ wings, which 
increases the air flow and evaporates the liquid, reducing the 
humidity to 17-20%. The result is honey with a low water 
content and a high concentration of carbohydrates [12].

Pollen is collected directly from flowers, so it can come 
in a wide variety of colors depending on the plant visited. 
Foragers comb the flower stamens with their first pair of 
legs to release the granules. They then compact them with 
regurgitated drops of nectar or honey and place them in their 
corbiculae, which are specialized structures for this purpose 
[13]. 

Worker bees store pollen in cells by crushing it with 
their heads. During storage, it is mixed with nectar, enzymes, 
yeasts, and bacteria, which, along with the humidity and 
temperature of the hive, allow for its preservation and 
conversion into beebread [14]. Beebread can contain from 
6 to 35 varieties of pollen, because bees forage on diverse 
types of flowers to satisfy their nutritional needs [15].

Water in colonies is used to reduce the viscosity of 
the honey used to feed the brood, to cool the hive through 
evaporation, and to cover the metabolic needs of the bees. 
Water requirements are highly variable, depending on the 
amount of brood present, the lack of nectar in the flowers, or 
the environment temperature [16]. Bees sometimes show a 
preference for “stagnant” water because it contains a higher 
amount of minerals such as Na, Mg, K, which are necessary 
to maintain osmotic balance and for feeding the brood [17].

Bee Nutrition

Nectar-Honey: Nectar is primarily composed of glucose, 
fructose, sucrose, and water; variations in its composition, 
volume, and sugar concentration are influenced by 
geographic, climatic, and plant evolutionary factors [18]; 
the nectar from flowers foraged by bees may contain sugar 
concentrations of 15 to 65% [19]. To convert nectar into 
honey, physicochemical transformations occur through 
enzymes added by bees; these include invertase, which 
hydrolyzes sucrose, releasing fructose and glucose; diastase 
or α-amylase, which hydrolyzes starch; and glucose oxidase, 
an enzyme that produces hydrogen peroxide and gluconic 
acid from glucose [20,21].

Evaporation of moisture and the addition of enzymes 
produce the maturation of honey, which can take between 
one and eleven days depending on factors such as colony 
size, number of cells available in the frames, air humidity 
inside the hive, climatic conditions, and origin of the nectar 
[7]. The chemical composition, color, aroma, and flavor of 
honey depend on the flowers visited by the bees, as well as 
the geographical region and climate [21]; usually, the major 
components of honey are carbohydrates, mainly fructose 
and glucose (Table 1).

Parameter Average value
Water 17.2

Total sugars 79.7
Minerals 0.2

Amino acids, proteins 0.3
Acids 0.5

pH-value 3.9

Table 1: Average composition of flower honey (g/100g) [22].

Pollen – Beebread 

Pollen is composed of proteins, lipids, carbohydrates, 
vitamins, and minerals (Table 2); however, its value is judged 
based on its crude protein (CP) content, which varies greatly 
and depends on the type of plant and the growing season 
[23], it can range from 9.2% to 37.4% [24]. Pollen protein 
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content can be classified into three categories: 1) Excellent, 
with a CP concentration greater than 25%; 2) Average, with 
20 to 25% CP; and 3) Poor, with a CP content less than 20% 
[25]. For this reason, mixing diverse types of pollen is the 
best option for bees to improve the nutritional composition 
of this food [26]. However, the concentration of essential 

amino acids is responsible for the nutritional quality of the 
protein [27,28], and the essential amino acids in bees are: 
methionine (Met), arginine (Arg), tryptophan (Trp), lysine 
(Lys), isoleucine (Ile), phenylalanine (Phen), histidine (His), 
valine (Val), leucine (Leu), and threonine (Tre) [29].

Parameter Bee pollen Beebread
Carbohydrates % 13-55 24-35

Proteins % 7-40 14-37
Lipids% 1-13 2-14

Dietary fiber% 14-31 3-20
Vitamins% 0.02-0.7 0.4-3

Organic acids% 1 0.4
Lactic acid% 0.6 3

Free acidity (mEq/kg) 105-146 400
pH 4-6.3 3.8-4.2

Table 2: Proximate chemical composition of pollen and beebread [13].

Amino acids are important for growth and development 
because they contribute to protein synthesis and regulation 
of various cellular functions [28]. Dietary deficiencies of 
these amino acids affect protein synthesis in the body. 

Their presence and concentration can vary from one floral 
species to another (Table 3), so mixing pollen from different 
botanical origins is how bees avoid deficiencies [24,27].

 Eucaliptus 
bridgesiana.

Brassica 
napus

Angophora 
floribunda

Echium 
plantagineum

Helianthus 
annuus

Lavandula 
spp.

Zea 
mays

%CP 23.1 22.1 21 30.9 13.8 19.4 14.9
Arg* 6.58 5.09 6.07 5.18 3.71 4.31 4.7
His* 2.43 2.17 2.7 2.52 4.61 3.67 1.86
Ile* 4.24 4.95 4.71 4.89 4.28 3.59 4.84

Leu* 7.02 6.95 7.19 6.83 6.61 6.04 6.82
Lys* 5.6 8.38 5.57 5.86 5.75 6.38 5.55
Met* 2.54 2.64 2.34 2.65 2.24 2.21 1.57
Phe* 3.98 4.39 4.25 3.96 3.7 4.11 3.84
Thr* 4 4.92 4.17 4.56 3.96 4.17 5.11
Val* 5.09 5.36 5.47 5.48 4.57 4.54 5.9
Ala 5.55 5.29 5.23 5.17 4.56 5.25 6.59
Asp 8.96 8.09 8.86 13.3 9.25 9.24 9.61
Cys 2.24 2.33 2.49 2.4 3.54 1.67 1.53
Glu 10.8 10.2 10.5 11.1 9.11 10.2 9.6
Gly 4.91 4.62 4.72 4.69 4.95 4.57 9.6
Pro 15.9 6.42 14.6 7.25 6.73 18.1 13.6
Ser 5.22 5.66 5.25 5.19 4.6 4.61 6
Tyr 2.83 3.05 2.99 3.31 2.85 3.11 3.18

Table 3: Amino acid profile of pollen from different plants (g/16 gN) [24].
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Pollen is transformed into beebread through a series 
of biochemical mechanisms that last approximately seven 
days [8]. Beebread is a combination of pollen, nectar, and 
salivary secretions mixed and stored in honeycomb frames 
covered with a layer of honey by bees [30]; it is the main food 
of workers less than 10 days old and is part of the diet of 
worker and drone larvae older than 3 days old. It has a higher 
nutritional value than pollen and is more easily digestible. It 
is rich in proteins, carbohydrates, lipids, vitamins, minerals, 
free amino acids, and beneficial microorganisms [8,31].

Beebread is partially fermented by the action of lactic 
acid bacteria of the genera Lactobacillus spp, Bifidobacterium 
spp, Pseudomona spp, and Saccharomyces spp, and yeasts, 
which were integrated through nectar; all of those help 
produce lactic acid from the starch in the pollen, which favors 
a decrease in pH and the production of B vitamins [8,13,30]. 
It also contains digestive enzymes such as esterases, lipases, 
proteases, aminopeptidases, and phosphatases, which aid in 
food preservation [14].

The anaerobic lactic fermentation process helps prevent 
pollen from germinating and losing its properties while 
stored in the hive. It also modifies the exine, the outer 
covering of pollen grains, facilitating the utilization of its 
nutrients [32]. It also allows the proteins that comprise it to 
break down and form peptides or free amino acids [33].

Lactic acid bacteria are part of the bee microbiota. 
The microbiota is the set of microorganisms that reside in 
individuals and can provide benefits to the organism; in A. 
mellifera, different species of microorganisms have been 
identified that make up its gut microbiota: Snodgrassella 
alvi, Gilliamella apicola, Bifidobacterium asteroids, 
Bombilactobacillus sp. and Lactobacillus sp. [34]. Gut 
microbes have beneficial functions for bees; for example, they 
facilitate their processes of food preparation and digestion. 
The fermentation that microorganisms perform in pollen 
when preparing beebread helps to change its biochemical 
structure, obtaining food with greater availability of 
carbohydrates, proteins, lipids, enzymes, vitamins, organic 
acids, and antimicrobial compounds that can inhibit the 
growth of pathogenic microorganisms and contribute to the 
preservation of beebread [35]. The microbiota also helps to 
maintain a strong immune system and helps bees resist the 
toxic effects of some plant species [36].

The nutritional needs of workers vary according to 
their age or their activity in the hive [37,38]. Upon hatching, 
the larvae are fed royal jelly, which has a high protein 
concentration (27–41%) for three days [39]. They are then 
fed a mixture of royal jelly and beebread, a food that has a 
lower protein content and a high carbohydrate concentration, 
which helps the brood gain weight [37].

Upon emergence, workers begin to consume copious 
amounts of protein through beebread, decreasing their 
consumption between 8 and 10 days of age; this high protein 
intake is necessary for their complete body development and 
to produce royal jelly [7,38]. The beebread intake increases 
the activity of trypsin-like enzymes, chymotrypsin [40] and 
carboxypeptidase [41] in the midgut. This fact, combined 
with the change in osmotic pressure that occurs in the bread 
as it passes from the honey crop to the midgut, breaks down 
proteins and allows the released amino acids to reach the 
hemolymph and be distributed from there to wherever they 
are needed, such as for tissue development, the production 
and secretion of vitellogenin, and the elaboration of 
antimicrobial peptides. Amino acids can also be maintained 
as reservoirs in the fat body and in vitellogenin [37].

Foragers have low reserves of carbohydrates, proteins, 
and lipids. Furthermore, they have a very low activity of 
proteolytic enzymes in their bodies [38,42], so they depend 
primarily on honey reserves in the hive for energy and to 
conduct their activities. Foragers produce α-glucosidase 
in the hypopharyngeal glands and carbohydrase, such as 
amylase, in the salivary glands and midgut [43]. These 
enzymes allow them to degrade the polysaccharides present 
in food, releasing monosaccharides such as glucose and 
fructose, which are used in energy metabolism. Glycogen 
stored in tissues and trehalose, a disaccharide found in the 
hemolymph, are the carbohydrate reserves that provide 
them with energy [20]. Adequate nutrition is the basis for 
optimal colony growth and is the first line of defense against 
various stress factors such as pathogens, pesticides, or 
inclement weather [44-46]. Colonies suffering from food or 
nutritional deficiencies will experience nutritional stress, 
which will worsen over time and can lead to death.

Nutritional Stress

Nutritional stress means fatigue caused by a lack of 
certain nutrients, which can cause alterations in the body’s 
functioning. In bee colonies, it can occur due to 1) poor 
management of honey and pollen harvesting, with all food 
reserves removed; 2) lack of flowering in the field; 3) adverse 
weather conditions; and 4) monocultures [1,5,6]. When any 
of these situations occur, it is necessary to feed or supplement 
the diet artificially to avoid nutritional stress [4].

Climate change also causes nutritional stress by affecting 
bee habitat and the diversity, distribution, and growth of 
food plants, as well as water scarcity and extreme weather 
events [47]. Water stress and increased temperature affect 
nectar and pollen from flowers, reducing their quantity and 
affecting their composition. These effects cause bees to make 
greater efforts to obtain their food, and the change in their 
composition affects their access to nutrients [48].
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When bees lack access to food, they consume the reserves 
of beebread and honey stored in the frames; as these reserves 
are depleted, nurse bees feed the brood poorly, resulting in 
weaker and fewer bees emerging in the next generation [37]. 
To keep the colony alive when food reserves are depleted, the 
queen decreases her laying, and the workers begin to cap the 
larvae earlier to reduce the high food demand for that brood 
[49]. Furthermore, they cannibalize drone and worker larvae 
younger than 3 days [50,51] to feed the queen, the brood 
older than 3 days, and themselves; the workers choose to 
sacrifice the young brood because they have invested little 
in food and care in them. If food shortage continues, brood 
production ceases completely, and the colony risks swarming 
or dying [52].

Artificial feeding

Feeding bees when resources are lacking in the field is 
essential for the maintenance and survival of the colony; it 
prevents nutritional stress, promotes better performance, 
improves health, and protects against pesticide toxicity 
[53-55]. Artificial feeding consists of providing compounds 
similar to honey and pollen in order to cover the nutritional 
needs of bees and can be divided into 1) maintenance feeding, 
which is used to maintain colonies and does not require 
increasing the number of bees; and, 2) stimulus feeding, 
whose function is to stimulate the queen by increasing her 
posture, which allows the population to increase before the 
flowering season begins [56].

When nectar flow is low, honey from healthy colonies 
can be fed to prevent the transmission of diseases such as 
American foulbrood, caused by the bacterium Paenibacillus 
larvae [57], or viral diseases such as deformed wing virus 
[58]. Other options include sugar syrup in 1:1 or 1:2 water-
sugar ratios; high-fructose corn syrup in concentrations of 
42–55%; and inverted sucrose syrup [59].

In cases of pollen shortage in the field, two types of protein 
supplements can be used: 1) pollen supplements, which 
consist of 5–25% pollen plus an alternate protein source, 
or 2) pollen substitutes, which consist entirely of alternate 
protein sources [60]. The use of pollen supplements carries 
a risk of disease transmission because pollen can contain 
pathogens such as Vairimorpha spp, P. larvae, Ascosphera 
apis, and the chronic paralysis virus, Israeli acute paralysis 
virus, deformed wing virus, and sacbrood virus [58-62]. 
Therefore, the use of substitutes is a safer and more viable 
option, providing similar benefits to feeding pollen, with the 
advantage of being more economical and minimizing the risk 
of disease transmission. However, honeybees will always 
prefer to consume pollen because it is more attractive than 
any substitute [54,63,64].

When selecting a substitute, it must be finely ground, 
palatable, and easily digestible. Protein concentration must 
also be taken into account, as this influences the development 
of bees; a protein level in a substitute is considered optimal 
if it is 30% CP or higher [64]. In addition, the concentration 
of essential amino acids must be considered, as a lack or 
deficiency of any of these amino acids will result in poor 
nutrition [5].

Adult bees can survive by consuming only carbohydrates 
and water, whereas young bees and brood require protein, 
lipids, minerals, and vitamins, which is why it is necessary to 
provide food that covers most of these nutrients. The most 
common food offered to bees is sugar syrup; however, when 
the colony is fed only syrup over the course of 30 days, the 
percentage of eggs, larvae, and adult population density in the 
hive decreases [65], in addition, the glandular development, 
longevity and production of bees decreases [66-68]. This 
is associated with increased susceptibility to disease [69]. 
Access to a diet with pollen and its nutritional components 
helps to keep bees in better conditions of development, 
health, and production [70]. Therefore, it is recommended 
to always provide a protein source within the artificial feed 
[65].

Conclusions

Honeybees can obtain their food naturally in the field; 
however, there are several factors that can cause food to 
decrease or lack the nutrients necessary for the colony’s 
maintenance and proper development. For colonies to survive 
throughout the beekeeping cycle and be able to produce 
their products, they must be periodically inspected to verify 
they have sufficient food reserves. When reserves are low or 
nonexistent, it is necessary to provide food through energy 
and protein supplements, which will help the colony avoid 
nutritional stress. Similarly, it is advisable to understand the 
sources of nectar and pollen available around the hives. This 
way, production systems can be properly managed and the 
times when it is necessary to support the bees with artificial 
feeding can be identified.

Conflicts of interest

The authors declare no conflict of interest.

References

1. Gekière A, Vanderplanck M (2024) Bees could visit 
flower “pharmacies” when they are sick. Biodiversity.

2. Sosenski P, Domínguez CA (2018) El valor de la 
polinización y los riesgos que enfrenta como servicio 
ecosistémico. Rev Mex Biodivers 89: 961-970.

https://medwinpublishers.com/IZAB/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bees+could+visit+flower+%E2%80%9Cpharmacies%E2%80%9D+when+they+are+sick.+Biodiversity.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bees+could+visit+flower+%E2%80%9Cpharmacies%E2%80%9D+when+they+are+sick.+Biodiversity.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=El+valor+de+la+polinizaci%C3%B3n+y+los+riesgos+que+enfrenta+como+servicio+ecosist%C3%A9mico.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=El+valor+de+la+polinizaci%C3%B3n+y+los+riesgos+que+enfrenta+como+servicio+ecosist%C3%A9mico.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=El+valor+de+la+polinizaci%C3%B3n+y+los+riesgos+que+enfrenta+como+servicio+ecosist%C3%A9mico.+Rev+Mex+Biodivers+&btnG=


International Journal of Zoology and Animal Biology6

Alcalá Escamilla KI, et al. Feeding and Nutrition of Bees Apis mellifera L. Colony Maintenance 
Basics. Int J Zoo Animal Biol 2025, 8(3): 000653.

Copyright©  Alcalá Escamilla KI, et al.

3. Ricigliano VA, Williams ST, Oliver R (2022) Effects of 
different artificial diets on comercial honey bee colony 
performance, health biomarkers, and gut microbiota. 
BMC Vet Res 18(1): 52.

4. Dolezal AG, Toth AL (2018) Feedbacks between nutrition 
and disease in honey bee health. Curr Opin Insect Sci 
26:114-119.

5. Yokota S, Broeckling C, Arathi H S (2024) Pollen foraging 
preferences in honeybees and nutrient profiles of the 
pollen. Sci Rep 14: 15028.

6. Czekońska K, Łopuch S, Miścicki S (2023) The effect 
of meteorological and enviromental variables on food 
collection by honeybees (Apis mellifera). Ecol Indic 156: 
111140.

7. Haydak HM (1970) Honey bee nutrition. Annu Rev 
Entomol 159: 143-156.

8. Li JL, Li WL, Zhang J, Pang Y, Xiong J, et al. (2024) Seasonal 
dynamics of the microbiota and nutritional composition 
in beebread from Apis cerana and Apis mellifera colonies. 
Food Res Int 190: 113905.

9. DeGrandi-Hoffman G, Chen Y (2015) Nutrition, immunity 
and viral infections in honeybees. Curr Opin Insect Sci 
10: 170-176.

10. Alimentarius C (1981) Codex Norma para la Miel. Codex 
Stan.

11. Wainselboim AJ, Farina WMT (2003) Trophallaxis in 
honeybees, Apis mellifera (L.), as related to their past 
experience at the food source. Anim Behav 66: 791-795.

12. Nicolson SW, Human H, Pirk CWW (2022) Honeybees 
sabe energy in honey processing by dehydrating néctar 
before returnin to the nest. Sci Rep 12: 16224.

13. Aylanc V, Falcăo SI, Ertosun S, Vilas-Boas M (2021) From 
the hive to the table: Nutrition value, digestibility and 
bioavailability of the dietary phytochemicals present in 
the bee pollen and beebread. Trends Food Sci Technol 
109: 464-481.

14. Abdulrehaman AA, Liadi MT, Musa AK, Kolawole OS, 
Oladele FA (2013) Pollen in bee-breads as an indicator of 
honey sources. Bangladesh J Sci Ind Res 48(4): 247-252.

15. Donkersley P, Rhodes G, Pickup RW, Jones KC, Power EF, 
et al. (2017) Nutritional composition of honey bee food 
stores vary with floral composition. Oecologia 185: 749-
761.

16. Kühnholz S, Seeley TD (1997) The control of water 

collection in honey bee colonies. Behav Ecol Sociobiol 
41: 407-422.

17. Lau PW, Nieh JC (2016) Salt preferencies of honey bee 
water foragers. J Exp Biol 219: 790-796.

18. Rodríguez-Peña N, Stoner EK, Flores-Ortiz CM, Ayala-
Berdón J, Munguía-Rosas MA, et al. (2016) Factors 
affecting néctar sugar composition in chiropterophilic 
plants. Rev Mex Biodivers 87: 465-473.

19. Seeley TD (1986) Social foraging honeybees: how 
colonies allocate forages among patches of flowers. 
Behav Ecol Sociobiol 19: 343-354.

20. Moritz RFA, Southwick EE (1992) Bees as superorganisms 
an evolutionary reality. Springer-Verlag Berlin Heidelberg.

21. DaSilva PM, Gauche C, Valdemiro GL, Oliveira CAC, Fett 
R (2016) Honey: Chemical composition, stability and 
authenticity. Food Chem 196: 309-323.

22. Bogdanov S, Jurendic T, Sieber R, Gallman P (2008) 
Honey for nutrition and Health: A Review. J Am Coll Nutr 
27(6): 677-689.

23. Radev Z (2018) Variety in Protein Content of Pollen from 
50 Plants from Bulgaria. Bee World. 95: 81-83. 

24. Somerville DC, Nicol HI (2006) Crude protein and amino 
acid composition of honey bee-collected pollen pellets 
from south-east Australia and a note on laboratory 
disparity. Aust J Exp Agric 46: 141-149.

25. Kleinschmidt GJ, Kondos AC (1976) Influence of crude 
protein levels on colony production. Aust Beekeep 78: 
36-39.

26. Di Pasquale G, Salignon M, Le Conte Y, Belzunces L P, 
Decourtye A, et al. (2013) Influence of Pollen nutrition 
on honey bee health: Do pollen quality and diversity 
matter?. PLoS ONE 8(8): e72016.

27. Jeannerod L, Carlier A, Schatz B, Daise C, Richel A, et al. 
(2022) Some bee-pollinated plants provide nutritionally 
incomplete pollen amino acid resources to their 
pollinators. PLoS ONE 17(8): e0269992.

28. Chang H, Ding G, Jia G, Feng M, Huang J (2022) Hemolymph 
metabolism analysis of honey bee (Apis mellifera L.) 
response to diferent bee pollens. Insects 14(1): 37.

29. De Groot AP (1953) Protein and amino acid requeriments 
of the honey bee (Apis mellifera L.). Physiol Comp Oecol 
3: 197-285.

30. Vásquez A, Olofsson TC (2009) The lactic acid bacteria 

https://medwinpublishers.com/IZAB/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+different+artificial+diets+on+comercial+honey+bee+colony+performance%2C+health+biomarkers%2C+and+gut+microbiota.+BMC+Vet+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+different+artificial+diets+on+comercial+honey+bee+colony+performance%2C+health+biomarkers%2C+and+gut+microbiota.+BMC+Vet+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+different+artificial+diets+on+comercial+honey+bee+colony+performance%2C+health+biomarkers%2C+and+gut+microbiota.+BMC+Vet+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+different+artificial+diets+on+comercial+honey+bee+colony+performance%2C+health+biomarkers%2C+and+gut+microbiota.+BMC+Vet+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feedbacks+between+nutrition+and+disease+in+honey+bee+health.+Curr+Opin+Insect+Sci+26%3A114-119.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feedbacks+between+nutrition+and+disease+in+honey+bee+health.+Curr+Opin+Insect+Sci+26%3A114-119.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Feedbacks+between+nutrition+and+disease+in+honey+bee+health.+Curr+Opin+Insect+Sci+26%3A114-119.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+meteorological+and+enviromental+variables+on+food+collection+by+honeybees+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+meteorological+and+enviromental+variables+on+food+collection+by+honeybees+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+meteorological+and+enviromental+variables+on+food+collection+by+honeybees+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+meteorological+and+enviromental+variables+on+food+collection+by+honeybees+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seasonal+dynamics+of+the+microbiota+and+nutritional+composition+in+beebread+from+Apis+cerana+and+Apis+mellifera+colonies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seasonal+dynamics+of+the+microbiota+and+nutritional+composition+in+beebread+from+Apis+cerana+and+Apis+mellifera+colonies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seasonal+dynamics+of+the+microbiota+and+nutritional+composition+in+beebread+from+Apis+cerana+and+Apis+mellifera+colonies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seasonal+dynamics+of+the+microbiota+and+nutritional+composition+in+beebread+from+Apis+cerana+and+Apis+mellifera+colonies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Codex+alimentarius%2C+Normas+Internacionales+de+los+alimentos.+Codex+Norma+para+la+Miel.+Codex+Stan+12-1981%3B2011.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Codex+alimentarius%2C+Normas+Internacionales+de+los+alimentos.+Codex+Norma+para+la+Miel.+Codex+Stan+12-1981%3B2011.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Trophallaxis+in+honeybees%2C+Apis+mellifera+%28L.%29%2C+as+related+to+their+past+experience+at+the+food+source.+Anim+Behav+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Trophallaxis+in+honeybees%2C+Apis+mellifera+%28L.%29%2C+as+related+to+their+past+experience+at+the+food+source.+Anim+Behav+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Trophallaxis+in+honeybees%2C+Apis+mellifera+%28L.%29%2C+as+related+to+their+past+experience+at+the+food+source.+Anim+Behav+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+From+the+hive+to+the+table%3A+Nutrition+value%2C+digestibility+and+bioavailability+of+the+dietary+phytochemicals+present+in+the+bee+pollen+and+beebread.+Trends+Food+Sci+Techno&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+From+the+hive+to+the+table%3A+Nutrition+value%2C+digestibility+and+bioavailability+of+the+dietary+phytochemicals+present+in+the+bee+pollen+and+beebread.+Trends+Food+Sci+Techno&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+From+the+hive+to+the+table%3A+Nutrition+value%2C+digestibility+and+bioavailability+of+the+dietary+phytochemicals+present+in+the+bee+pollen+and+beebread.+Trends+Food+Sci+Techno&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+From+the+hive+to+the+table%3A+Nutrition+value%2C+digestibility+and+bioavailability+of+the+dietary+phytochemicals+present+in+the+bee+pollen+and+beebread.+Trends+Food+Sci+Techno&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+From+the+hive+to+the+table%3A+Nutrition+value%2C+digestibility+and+bioavailability+of+the+dietary+phytochemicals+present+in+the+bee+pollen+and+beebread.+Trends+Food+Sci+Techno&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+in+bee-breads+as+an+indicator+of+honey+sources.+Bangladesh+J+Sci+Ind+Res+48%284%29%3A247-252.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+in+bee-breads+as+an+indicator+of+honey+sources.+Bangladesh+J+Sci+Ind+Res+48%284%29%3A247-252.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+in+bee-breads+as+an+indicator+of+honey+sources.+Bangladesh+J+Sci+Ind+Res+48%284%29%3A247-252.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=utritional+composition+of+honey+bee+food+stores+vary+with+floral+composition.+Oecologia+185%3A+749-761.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=utritional+composition+of+honey+bee+food+stores+vary+with+floral+composition.+Oecologia+185%3A+749-761.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=utritional+composition+of+honey+bee+food+stores+vary+with+floral+composition.+Oecologia+185%3A+749-761.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=utritional+composition+of+honey+bee+food+stores+vary+with+floral+composition.+Oecologia+185%3A+749-761.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+control+of+water+collection+in+honey+bee+colonies.+Behav+Ecol+Sociobiol+41%3A407-422.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+control+of+water+collection+in+honey+bee+colonies.+Behav+Ecol+Sociobiol+41%3A407-422.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+control+of+water+collection+in+honey+bee+colonies.+Behav+Ecol+Sociobiol+41%3A407-422.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Salt+preferencies+of+honey+bee+water+foragers&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Salt+preferencies+of+honey+bee+water+foragers&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+n%C3%A9ctar+sugar+composition+in+chiropterophilic+plants.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+n%C3%A9ctar+sugar+composition+in+chiropterophilic+plants.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+n%C3%A9ctar+sugar+composition+in+chiropterophilic+plants.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+n%C3%A9ctar+sugar+composition+in+chiropterophilic+plants.+Rev+Mex+Biodivers+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bees+as+superorganisms+an+evolutionary+reality.+Editor.+Springer-Verlag+Berlin+Heidelberg.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bees+as+superorganisms+an+evolutionary+reality.+Editor.+Springer-Verlag+Berlin+Heidelberg.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey%3A+Chemical+composition%2C+stability+and+authenticity.+Food+Chem+196%3A309-323.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey%3A+Chemical+composition%2C+stability+and+authenticity.+Food+Chem+196%3A309-323.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey%3A+Chemical+composition%2C+stability+and+authenticity.+Food+Chem+196%3A309-323.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+for+nutrition+and+Health%3A+A+Review.+J+Am+Coll+Nutr+27%2C%286%29%3A677-689.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+for+nutrition+and+Health%3A+A+Review.+J+Am+Coll+Nutr+27%2C%286%29%3A677-689.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+for+nutrition+and+Health%3A+A+Review.+J+Am+Coll+Nutr+27%2C%286%29%3A677-689.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Variety+in+Protein+Content+of+Pollen+from+50+Plants+from+Bulgaria.+Bee+World.+95%3A81-83.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Variety+in+Protein+Content+of+Pollen+from+50+Plants+from+Bulgaria.+Bee+World.+95%3A81-83.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crude+protein+and+amino+acid+composition+of+honey+bee-collected+pollen+pellets+from+south-east+Australia+and+a+note+on+laboratory+disparity.+Aust+J+Exp+Agric+46%3A141-149.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crude+protein+and+amino+acid+composition+of+honey+bee-collected+pollen+pellets+from+south-east+Australia+and+a+note+on+laboratory+disparity.+Aust+J+Exp+Agric+46%3A141-149.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crude+protein+and+amino+acid+composition+of+honey+bee-collected+pollen+pellets+from+south-east+Australia+and+a+note+on+laboratory+disparity.+Aust+J+Exp+Agric+46%3A141-149.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crude+protein+and+amino+acid+composition+of+honey+bee-collected+pollen+pellets+from+south-east+Australia+and+a+note+on+laboratory+disparity.+Aust+J+Exp+Agric+46%3A141-149.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Pollen+nutrition+on+honey+bee+health%3A+Do+pollen+quality+and+diversity+matter%3F.+PLoS+ONE+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Pollen+nutrition+on+honey+bee+health%3A+Do+pollen+quality+and+diversity+matter%3F.+PLoS+ONE+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Pollen+nutrition+on+honey+bee+health%3A+Do+pollen+quality+and+diversity+matter%3F.+PLoS+ONE+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Pollen+nutrition+on+honey+bee+health%3A+Do+pollen+quality+and+diversity+matter%3F.+PLoS+ONE+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Some+bee-pollinated+plants+provide+nutritionally+incomplete+pollen+amino+acid+resources+to+their+pollinators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Some+bee-pollinated+plants+provide+nutritionally+incomplete+pollen+amino+acid+resources+to+their+pollinators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Some+bee-pollinated+plants+provide+nutritionally+incomplete+pollen+amino+acid+resources+to+their+pollinators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Some+bee-pollinated+plants+provide+nutritionally+incomplete+pollen+amino+acid+resources+to+their+pollinators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemolymph+metabolism+analysis+of+honey+bee+%28Apis+mellifera+L.%29+response+to+diferent+bee+pollens.+Insects+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemolymph+metabolism+analysis+of+honey+bee+%28Apis+mellifera+L.%29+response+to+diferent+bee+pollens.+Insects+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemolymph+metabolism+analysis+of+honey+bee+%28Apis+mellifera+L.%29+response+to+diferent+bee+pollens.+Insects+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+The+lactic+acid+bacteria+involved+in+the+production+of+bee+pollen+and+beebread.+J+Apic+Res+48&btnG=


International Journal of Zoology and Animal Biology7

Alcalá Escamilla KI, et al. Feeding and Nutrition of Bees Apis mellifera L. Colony Maintenance 
Basics. Int J Zoo Animal Biol 2025, 8(3): 000653.

Copyright©  Alcalá Escamilla KI, et al.

involved in the production of bee pollen and beebread. J 
Apic Res 48(3): 189-195.

31. Habryka C, Kruczek M, Drygas B (2016) Bee products 
used in apitherapy. World Sci News 48: 254-258.

32. Urcan A, Mărghitaş LA, Dezmirean DS, Bobiş O, Bonta V, et 
al. (2017) Chemical composition and biological activities 
of beebread-Review. Anim Sci Biotechnol 74(1): 6-14.

33. Kieliszek M, Piwowarek K, Kot AM, Blazejak S, 
Chlebowska-Smigiel A, et al. (2018) Pollen and beebread 
as new health-oriented products: A review. Trends Food 
Sci Technol 71: 170-180.

34. Suenami S, Sato M, Miyazaki R (2024) Gustatory 
Responsiveness of honey bees colonized with a defined 
or conventional gut microbiota. Microbes Environ 39(1): 
ME23081.

35. Anderson KE, Sheehan TH, Eckholm BJ, Mott BM, 
DeGrandi-Hoffman G (2011) An emerging paradigm of 
colony health: microbial balance of the honey bee and 
hive (Apis mellifera). Insect Soc 58: 431-444.

36. Tang Q, Li W, Wang Z, Dong Z, Li X, et al. (2023) Gut 
microbiome helps honeybee (Apis mellifera) resist the 
stress of toxic néctar plant (Biden pilosa) exposure: 
Evidence for survival and immunity. Environ Microbiol 
25(10): 2020-2031.

37. Brodschneider R, Crailsheim K (2010) Nutrition and 
health in honeybees. Apidologie 41: 278–294. 

38. Crailsheim K, Schneider LHW, Hrassnigg N, Bühlmann 
G, Brosch U, et al. (1992) Pollen consumption and 
utilizatión in worker honeybees (Apis mellifera cárnica) 
dependence on individual age and function. J. Insect 
physiol 38(6): 409-419.

39. Sabatini AG, Marcazzan GL, Caboni MF, Bogdanov 
S, Almeida-Muradian LB (2009) Quality and 
standardisation of royal jelly. JAAS 1(1): 1-6.

40. Moritz B, Crailsheimt K (1987) Physiology of protein 
digestion in the midgut of the honeybee (Apis mellifera 
L.). J Insect Physiol 33(12): 923-931.

41. Matsuoka T, Kawashima T, Nakamura T, Kanamaru Y, Yabe 
T (2012) Isolation and characterization of proteases that 
hydrolyze royal jelly proteins from queen bee larvae of 
the honeybee, Apis mellifera. Apidologie 43: 685-697.

42. Crailsheim K (1990) The protein balance of the honey 
bee worker. Apidologie 21: 417-429.

43. Hrassnigg N, Brodschneider R, Fleischmann PH, 

Crailsheim K (2005) Unlike néctar foragers, honey 
drones (Apis mellifera) are not able to utilize starch as 
fuel for flight. Apidologie (36): 547-557.

44. Riveros AJ, Gronenberg W (2022) The flavonoid rutin 
protects the bumble bee Bombus impatiens against 
cognitive impairment by imidacloprid and fipronil. J Exp 
Biol 225: 244526.

45. Ferrier PM, Rucker RR, Thurman WN, Burgett M (2018) 
Economic effects and responses to changes in honey bee 
health. Department of Agriculture, Economic Research 
Service.

46. Wang H, Zhang SW, Zeng ZJ, Yan WY (2014) Nutrition 
affects longevity and gene expression in honey bee (Apis 
mellifera) workers. Apidologie 45: 618-625.

47. Gebremedhn H, Gebrewahid Y, Haile GG (2024) Projecting 
the impact of climate change on honey bee plant hábitat 
distribution in Northern Ethiopia. Sci Rep 14: 15866.

48. Descamps C, Quinet M, Jacquemart AL (2021) Climate 
changed-induced stress reduce quantity and alter 
composition of nectar and pollen from a bee-pollinated 
species (Borago officinalis, Boraginaceae). Front Plant 
SCI 12: 755843. 

49. Schmickl TY, Crailsheim K (2001) Cannibalism and 
early capping: strategy of honeybee colonies in time of 
experimental pollen shortages. J Comp Physiol A 187: 
541-547.

50. Woyke J (1977) Cannibalism and brood-rearing 
efficiency in the honeybee. J Apic Res 16(1): 84-94.

51. Kaur G, Sharma R, Chaudhary A, Singh R (2021) Factors 
affecting immune responses in honeybees: an insight. J 
Apic Sci 1: 25-47.

52. Schmickl T, Blaschon B, Gurmann B, Crailsheim K (2003) 
Collective and individual nursing investment in the 
queen and in young and old honeybee larvae during 
foraging and non-foraging periods. Insectes Soc 50: 174-
184.

53. Kim H, Frunze O, Maigoro AY, Lee ML, Lee JH, et al. (2024) 
Comparative Study of the effect of pollen substitute diets 
on honeybees during early spring. Insects 15: 101.

54. Ghramh HA, Khan KA (2023) Honeybees prefer pollen 
substitutes rich in protein content located at a short 
distane from the apiary. Animals 13: 885.

55. Hristov P, Shumkova R, Palova N, Neov B (2020) Factors 
Associated with honey bee colony losses: A mini-Review. 
Vet Sci 7(4): 166. 

https://medwinpublishers.com/IZAB/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+The+lactic+acid+bacteria+involved+in+the+production+of+bee+pollen+and+beebread.+J+Apic+Res+48&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+The+lactic+acid+bacteria+involved+in+the+production+of+bee+pollen+and+beebread.+J+Apic+Res+48&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+composition+and+biological+activities+of+beebread-Review.+Anim+Sci+Biotechnol+74%281%29%3A6-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+composition+and+biological+activities+of+beebread-Review.+Anim+Sci+Biotechnol+74%281%29%3A6-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+composition+and+biological+activities+of+beebread-Review.+Anim+Sci+Biotechnol+74%281%29%3A6-14.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+and+beebread+as+new+health-oriented+products%3A+A+review.+Trends+Food+Sci+Technol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+and+beebread+as+new+health-oriented+products%3A+A+review.+Trends+Food+Sci+Technol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+and+beebread+as+new+health-oriented+products%3A+A+review.+Trends+Food+Sci+Technol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollen+and+beebread+as+new+health-oriented+products%3A+A+review.+Trends+Food+Sci+Technol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gustatory+Responsiveness+of+honey+bees+colonized+with+a+defined+or+conventional+gut+microbiota.+Microbes+Environ+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gustatory+Responsiveness+of+honey+bees+colonized+with+a+defined+or+conventional+gut+microbiota.+Microbes+Environ+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gustatory+Responsiveness+of+honey+bees+colonized+with+a+defined+or+conventional+gut+microbiota.+Microbes+Environ+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gustatory+Responsiveness+of+honey+bees+colonized+with+a+defined+or+conventional+gut+microbiota.+Microbes+Environ+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+emerging+paradigm+of+colony+health%3A+microbial+balance+of+the+honey+bee+and+hive+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+emerging+paradigm+of+colony+health%3A+microbial+balance+of+the+honey+bee+and+hive+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+emerging+paradigm+of+colony+health%3A+microbial+balance+of+the+honey+bee+and+hive+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+emerging+paradigm+of+colony+health%3A+microbial+balance+of+the+honey+bee+and+hive+%28Apis+mellifera%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gut+microbiome+helps+honeybee+%28Apis+mellifera%29+resist+the+stress+of+toxic+n%C3%A9ctar+plant+%28Biden+pilosa%29+exposure%3A+Evidence+for+survival+and+immunity.+Environ+Microbiol+25%2810%29%3A+2020-2031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gut+microbiome+helps+honeybee+%28Apis+mellifera%29+resist+the+stress+of+toxic+n%C3%A9ctar+plant+%28Biden+pilosa%29+exposure%3A+Evidence+for+survival+and+immunity.+Environ+Microbiol+25%2810%29%3A+2020-2031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gut+microbiome+helps+honeybee+%28Apis+mellifera%29+resist+the+stress+of+toxic+n%C3%A9ctar+plant+%28Biden+pilosa%29+exposure%3A+Evidence+for+survival+and+immunity.+Environ+Microbiol+25%2810%29%3A+2020-2031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gut+microbiome+helps+honeybee+%28Apis+mellifera%29+resist+the+stress+of+toxic+n%C3%A9ctar+plant+%28Biden+pilosa%29+exposure%3A+Evidence+for+survival+and+immunity.+Environ+Microbiol+25%2810%29%3A+2020-2031.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gut+microbiome+helps+honeybee+%28Apis+mellifera%29+resist+the+stress+of+toxic+n%C3%A9ctar+plant+%28Biden+pilosa%29+exposure%3A+Evidence+for+survival+and+immunity.+Environ+Microbiol+25%2810%29%3A+2020-2031.&btnG=
https://scholar.google.com/scholar?q=Pollen+consumption+and+utilizati%C3%B3n+in+worker+honeybees+(Apis+mellifera+c%C3%A1rnica)+dependence+on+individual+age+and+function.+J.+Insect+physiol+38(6):+409-419.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Pollen+consumption+and+utilizati%C3%B3n+in+worker+honeybees+(Apis+mellifera+c%C3%A1rnica)+dependence+on+individual+age+and+function.+J.+Insect+physiol+38(6):+409-419.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Pollen+consumption+and+utilizati%C3%B3n+in+worker+honeybees+(Apis+mellifera+c%C3%A1rnica)+dependence+on+individual+age+and+function.+J.+Insect+physiol+38(6):+409-419.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Pollen+consumption+and+utilizati%C3%B3n+in+worker+honeybees+(Apis+mellifera+c%C3%A1rnica)+dependence+on+individual+age+and+function.+J.+Insect+physiol+38(6):+409-419.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Pollen+consumption+and+utilizati%C3%B3n+in+worker+honeybees+(Apis+mellifera+c%C3%A1rnica)+dependence+on+individual+age+and+function.+J.+Insect+physiol+38(6):+409-419.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quality+and+standardisation+of+royal+jelly.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quality+and+standardisation+of+royal+jelly.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quality+and+standardisation+of+royal+jelly.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+Physiology+of+protein+digestion+in+the+midgut+of+the+honeybee+%28Apis+mellifera+L.%29.+J+Insect+Physiol+3&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+Physiology+of+protein+digestion+in+the+midgut+of+the+honeybee+%28Apis+mellifera+L.%29.+J+Insect+Physiol+3&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+Physiology+of+protein+digestion+in+the+midgut+of+the+honeybee+%28Apis+mellifera+L.%29.+J+Insect+Physiol+3&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+proteases+that+hydrolyze+royal+jelly+proteins+from+queen+bee+larvae+of+the+honeybee%2C+Apis+mellifera.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+proteases+that+hydrolyze+royal+jelly+proteins+from+queen+bee+larvae+of+the+honeybee%2C+Apis+mellifera.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+proteases+that+hydrolyze+royal+jelly+proteins+from+queen+bee+larvae+of+the+honeybee%2C+Apis+mellifera.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+proteases+that+hydrolyze+royal+jelly+proteins+from+queen+bee+larvae+of+the+honeybee%2C+Apis+mellifera.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Unlike+n%C3%A9ctar+foragers%2C+honey+drones+%28Apis+mellifera%29+are+not+able+to+utilize+starch+as+fuel+for+flight.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Unlike+n%C3%A9ctar+foragers%2C+honey+drones+%28Apis+mellifera%29+are+not+able+to+utilize+starch+as+fuel+for+flight.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Unlike+n%C3%A9ctar+foragers%2C+honey+drones+%28Apis+mellifera%29+are+not+able+to+utilize+starch+as+fuel+for+flight.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Unlike+n%C3%A9ctar+foragers%2C+honey+drones+%28Apis+mellifera%29+are+not+able+to+utilize+starch+as+fuel+for+flight.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+flavonoid+rutin+protects+the+bumble+bee+Bombus+impatiens+against+cognitive+impairment+by+imidacloprid+and+fipronil.+J+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+flavonoid+rutin+protects+the+bumble+bee+Bombus+impatiens+against+cognitive+impairment+by+imidacloprid+and+fipronil.+J+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+flavonoid+rutin+protects+the+bumble+bee+Bombus+impatiens+against+cognitive+impairment+by+imidacloprid+and+fipronil.+J+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+flavonoid+rutin+protects+the+bumble+bee+Bombus+impatiens+against+cognitive+impairment+by+imidacloprid+and+fipronil.+J+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Economic+effects+and+responses+to+changes+in+honey+bee+health.+Department+of+Agriculture%2C+Economic+Research+Service+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Economic+effects+and+responses+to+changes+in+honey+bee+health.+Department+of+Agriculture%2C+Economic+Research+Service+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Economic+effects+and+responses+to+changes+in+honey+bee+health.+Department+of+Agriculture%2C+Economic+Research+Service+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Economic+effects+and+responses+to+changes+in+honey+bee+health.+Department+of+Agriculture%2C+Economic+Research+Service+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nutrition+affects+longevity+and+gene+expression+in+honey+bee+%28Apis+mellifera%29+workers.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nutrition+affects+longevity+and+gene+expression+in+honey+bee+%28Apis+mellifera%29+workers.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nutrition+affects+longevity+and+gene+expression+in+honey+bee+%28Apis+mellifera%29+workers.+Apidologie+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Projecting+the+impact+of+climate+change+on+honey+bee+plant+h%C3%A1bitat+distribution+in+Northern+Ethiopia.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Projecting+the+impact+of+climate+change+on+honey+bee+plant+h%C3%A1bitat+distribution+in+Northern+Ethiopia.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Projecting+the+impact+of+climate+change+on+honey+bee+plant+h%C3%A1bitat+distribution+in+Northern+Ethiopia.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Climate+changed-induced+stress+reduce+quantity+and+alter+composition+of+nectar+and+pollen+from+a+bee-pollinated+species+%28Borago+officinalis%2C+Boraginaceae%29.+Front+Plant+SCI+12%3A755843.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Climate+changed-induced+stress+reduce+quantity+and+alter+composition+of+nectar+and+pollen+from+a+bee-pollinated+species+%28Borago+officinalis%2C+Boraginaceae%29.+Front+Plant+SCI+12%3A755843.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Climate+changed-induced+stress+reduce+quantity+and+alter+composition+of+nectar+and+pollen+from+a+bee-pollinated+species+%28Borago+officinalis%2C+Boraginaceae%29.+Front+Plant+SCI+12%3A755843.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Climate+changed-induced+stress+reduce+quantity+and+alter+composition+of+nectar+and+pollen+from+a+bee-pollinated+species+%28Borago+officinalis%2C+Boraginaceae%29.+Front+Plant+SCI+12%3A755843.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Climate+changed-induced+stress+reduce+quantity+and+alter+composition+of+nectar+and+pollen+from+a+bee-pollinated+species+%28Borago+officinalis%2C+Boraginaceae%29.+Front+Plant+SCI+12%3A755843.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+early+capping%3A+strategy+of+honeybee+colonies+in+time+of+experimental+pollen+shortages.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+early+capping%3A+strategy+of+honeybee+colonies+in+time+of+experimental+pollen+shortages.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+early+capping%3A+strategy+of+honeybee+colonies+in+time+of+experimental+pollen+shortages.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+early+capping%3A+strategy+of+honeybee+colonies+in+time+of+experimental+pollen+shortages.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+brood-rearing+efficiency+in+the+honeybee&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cannibalism+and+brood-rearing+efficiency+in+the+honeybee&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+immune+responses+in+honeybees%3A+an+insight.+J+Apic+Sci+1%3A25-47.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+immune+responses+in+honeybees%3A+an+insight.+J+Apic+Sci+1%3A25-47.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+affecting+immune+responses+in+honeybees%3A+an+insight.+J+Apic+Sci+1%3A25-47.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Collective+and+individual+nursing+investment+in+the+queen+and+in+young+and+old+honeybee+larvae+during+foraging+and+non-foraging+periods.+Insectes+Soc+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Collective+and+individual+nursing+investment+in+the+queen+and+in+young+and+old+honeybee+larvae+during+foraging+and+non-foraging+periods.+Insectes+Soc+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Collective+and+individual+nursing+investment+in+the+queen+and+in+young+and+old+honeybee+larvae+during+foraging+and+non-foraging+periods.+Insectes+Soc+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Collective+and+individual+nursing+investment+in+the+queen+and+in+young+and+old+honeybee+larvae+during+foraging+and+non-foraging+periods.+Insectes+Soc+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Collective+and+individual+nursing+investment+in+the+queen+and+in+young+and+old+honeybee+larvae+during+foraging+and+non-foraging+periods.+Insectes+Soc+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+Study+of+the+effect+of+pollen+substitute+diets+on+honeybees+during+early+spring.+Insects+15%3A+101.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+Study+of+the+effect+of+pollen+substitute+diets+on+honeybees+during+early+spring.+Insects+15%3A+101.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+Study+of+the+effect+of+pollen+substitute+diets+on+honeybees+during+early+spring.+Insects+15%3A+101.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+Associated+with+honey+bee+colony+losses%3A+A+mini-Review.+Vet+Sci+7%284%29%2C+166.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+Associated+with+honey+bee+colony+losses%3A+A+mini-Review.+Vet+Sci+7%284%29%2C+166.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+Associated+with+honey+bee+colony+losses%3A+A+mini-Review.+Vet+Sci+7%284%29%2C+166.+&btnG=


International Journal of Zoology and Animal Biology8

Alcalá Escamilla KI, et al. Feeding and Nutrition of Bees Apis mellifera L. Colony Maintenance 
Basics. Int J Zoo Animal Biol 2025, 8(3): 000653.

Copyright©  Alcalá Escamilla KI, et al.

56. Ramos DA, Pacheco LNA (2016) Producción y 
comercialización de miel y sus derivados en México: 
Desafíos y oportunidades para la exportación. CIATEJ.

57. Moreno AVD, Hernández FJL, Ramos LMA, Cruz HA, 
Romero GS, et al. (2019) Evaluation of presence of 
Paenibacillus larvae in comercial bee pollen using PCR 
amplification of the gene for tRNACys. Braz J Microbiol 
50: 471-480.

58. Schittny D, Yañez O, Neumann P (2020) Honey bee virus 
transmission via hive products. Vet Sci 7(3): 96.

59. Medina FCA, Guzmán NE, Saldívar FS, Aguilera SJ 
(2018) Efecto de tres dietas energético-proteicas en la 
población de abejas y producción de miel en colonias de 
Apis mellifera. Nova Scientia 10(20): 1-12. 

60. Standifer LN, Moeller FE, Kauffeld NM, Herbert EW, 
Shimanuki H (1977) Supplemental Feeding of honey bee 
colonies. Agriculture Information Bulletin (413): 1-8.

61. Peukpiboon T, Benbow ME, Suwannapong G (2017) 
Detection of Nosema spp. spore contamination in 
comercial Apis mellifera bee pollens of Thailand. J Apicul 
Res 56(4): 376-386.

62. Pereira KDS, Meeus I, Smagghe G (2019) Honey bee 
collected pollen is a potential source of ascosphera apis 
infection in managed bumble bee. Sci Rep 9: 4241.

63. Droga A, Thakur M, Rana K, Sharma D, Waseem MW, et 
al. (2023) The effects of suplementary pollen diets on 
population, growht and performance of honey bee. AMA 
54(6): 13545-13553.

64. Li C, Xu B, Wang Y, Feng Q, Yang W (2012) Effects of 
dietary crude protein levels on development, antioxidant 
status, and total midgut protease activity of honey bee 
(Apis mellifera ligustica). Apidologie 43: 576-586.

65. Montero A, Martos A, Chura J (2012) Dietas artificiales 
en la crianza de la abeja melífera, Apis mellifera L. An 
Cient 73(1): 1-5.

66. DeGrandi-Hoffman G, Chen Y, Huang E, Huang MH 
(2010) The effect of diet on protein concentration, 
hypopharyngeal gland development and virus load in 
worker honey bees (Apis mellifera L.). J Insect Physiol 
(56): 1184-1191.

67. Schmidt JO, Thoenes SC, Levin MD (1987) Survival of 
Honey bees, Apis mellifera (Hymenoptera: Apidae), Fed 
Various Pollen Sources. Ann Entomol Soc Am (80): 176-
183.

68. Islam N, Mahmood R, Sarwar G, Ahmad S, Abid S (2020) 
Development of pollen substitute diets for Apis mellifera 
ligústica colonies and their impacto n brood development 
and honey production. Pak J Agric Sci 33(2): 381-388. 

69. Gawali AR, Waykar BB (2025) Protective role of plant-
based pollen substitute diets against Nosema spores in 
Apis mellifera colonies. J Appl Nat Sci 17(1): 193-199.

70. Annoscia D, Zanni V, Galbraith D, Quirici A, Grozinger C, 
et al. (2017) Elucidating the mechanisms underlying the 
beneficial health effects of dietary pollen on honey bees 
(Apis mellifera) infested by Varroa mite ectoparasites. Sci 
Rep 7: 6258.

https://medwinpublishers.com/IZAB/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Producci%C3%B3n+y+comercializaci%C3%B3n+de+miel+y+sus+derivados+en+M%C3%A9xico%3A+Desaf%C3%ADos+y+oportunidades+para+la+exportaci%C3%B3n&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Producci%C3%B3n+y+comercializaci%C3%B3n+de+miel+y+sus+derivados+en+M%C3%A9xico%3A+Desaf%C3%ADos+y+oportunidades+para+la+exportaci%C3%B3n&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Producci%C3%B3n+y+comercializaci%C3%B3n+de+miel+y+sus+derivados+en+M%C3%A9xico%3A+Desaf%C3%ADos+y+oportunidades+para+la+exportaci%C3%B3n&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+bee+virus+transmission+via+hive+products&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+bee+virus+transmission+via+hive+products&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efecto+de+tres+dietas+energ%C3%A9tico-proteicas+en+la+poblaci%C3%B3n+de+abejas+y+producci%C3%B3n+de+miel+en+colonias+de+Apis+mellifera&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efecto+de+tres+dietas+energ%C3%A9tico-proteicas+en+la+poblaci%C3%B3n+de+abejas+y+producci%C3%B3n+de+miel+en+colonias+de+Apis+mellifera&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efecto+de+tres+dietas+energ%C3%A9tico-proteicas+en+la+poblaci%C3%B3n+de+abejas+y+producci%C3%B3n+de+miel+en+colonias+de+Apis+mellifera&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efecto+de+tres+dietas+energ%C3%A9tico-proteicas+en+la+poblaci%C3%B3n+de+abejas+y+producci%C3%B3n+de+miel+en+colonias+de+Apis+mellifera&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+Nosema+spp.+spore+contamination+in+comercial+Apis+mellifera+bee+pollens+of+Thailand.+J+Apicul+Res+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+Nosema+spp.+spore+contamination+in+comercial+Apis+mellifera+bee+pollens+of+Thailand.+J+Apicul+Res+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+Nosema+spp.+spore+contamination+in+comercial+Apis+mellifera+bee+pollens+of+Thailand.+J+Apicul+Res+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+Nosema+spp.+spore+contamination+in+comercial+Apis+mellifera+bee+pollens+of+Thailand.+J+Apicul+Res+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+bee+collected+pollen+is+a+potential+source+of+ascosphera+apis+infection+in+managed+bumble+bee.+Sci+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+bee+collected+pollen+is+a+potential+source+of+ascosphera+apis+infection+in+managed+bumble+bee.+Sci+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Honey+bee+collected+pollen+is+a+potential+source+of+ascosphera+apis+infection+in+managed+bumble+bee.+Sci+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+dietary+crude+protein+levels+on+development%2C+antioxidant+status%2C+and+total+midgut+protease+activity+of+honey+bee+%28Apis+mellifera+ligustica%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+dietary+crude+protein+levels+on+development%2C+antioxidant+status%2C+and+total+midgut+protease+activity+of+honey+bee+%28Apis+mellifera+ligustica%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+dietary+crude+protein+levels+on+development%2C+antioxidant+status%2C+and+total+midgut+protease+activity+of+honey+bee+%28Apis+mellifera+ligustica%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+dietary+crude+protein+levels+on+development%2C+antioxidant+status%2C+and+total+midgut+protease+activity+of+honey+bee+%28Apis+mellifera+ligustica%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dietas+artificiales+en+la+crianza+de+la+abeja+mel%C3%ADfera%2C+Apis+mellifera+L.+An+Cient+73%281%29%3A+1-5.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dietas+artificiales+en+la+crianza+de+la+abeja+mel%C3%ADfera%2C+Apis+mellifera+L.+An+Cient+73%281%29%3A+1-5.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dietas+artificiales+en+la+crianza+de+la+abeja+mel%C3%ADfera%2C+Apis+mellifera+L.+An+Cient+73%281%29%3A+1-5.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+effect+of+diet+on+protein+concentration%2C+hypopharyngeal+gland+development+and+virus+load+in+worker+honey+bees+%28Apis+mellifera+L.%29.+J+Insect+Physiol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+effect+of+diet+on+protein+concentration%2C+hypopharyngeal+gland+development+and+virus+load+in+worker+honey+bees+%28Apis+mellifera+L.%29.+J+Insect+Physiol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+effect+of+diet+on+protein+concentration%2C+hypopharyngeal+gland+development+and+virus+load+in+worker+honey+bees+%28Apis+mellifera+L.%29.+J+Insect+Physiol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+effect+of+diet+on+protein+concentration%2C+hypopharyngeal+gland+development+and+virus+load+in+worker+honey+bees+%28Apis+mellifera+L.%29.+J+Insect+Physiol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29+The+effect+of+diet+on+protein+concentration%2C+hypopharyngeal+gland+development+and+virus+load+in+worker+honey+bees+%28Apis+mellifera+L.%29.+J+Insect+Physiol+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Survival+of+Honey+bees%2C+Apis+mellifera+%28Hymenoptera%3A+Apidae%29%2C+Fed+Various+Pollen+Sources.+Ann+Entomol+Soc+Am&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Survival+of+Honey+bees%2C+Apis+mellifera+%28Hymenoptera%3A+Apidae%29%2C+Fed+Various+Pollen+Sources.+Ann+Entomol+Soc+Am&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Survival+of+Honey+bees%2C+Apis+mellifera+%28Hymenoptera%3A+Apidae%29%2C+Fed+Various+Pollen+Sources.+Ann+Entomol+Soc+Am&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Survival+of+Honey+bees%2C+Apis+mellifera+%28Hymenoptera%3A+Apidae%29%2C+Fed+Various+Pollen+Sources.+Ann+Entomol+Soc+Am&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+pollen+substitute+diets+for+Apis+mellifera+lig%C3%BAstica+colonies+and+their+impacto+n+brood+development+and+honey+production&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+pollen+substitute+diets+for+Apis+mellifera+lig%C3%BAstica+colonies+and+their+impacto+n+brood+development+and+honey+production&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+pollen+substitute+diets+for+Apis+mellifera+lig%C3%BAstica+colonies+and+their+impacto+n+brood+development+and+honey+production&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+pollen+substitute+diets+for+Apis+mellifera+lig%C3%BAstica+colonies+and+their+impacto+n+brood+development+and+honey+production&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Protective+role+of+plant-based+pollen+substitute+diets+against+Nosema+spores+in+Apis+mellifera+colonies.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Protective+role+of+plant-based+pollen+substitute+diets+against+Nosema+spores+in+Apis+mellifera+colonies.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Protective+role+of+plant-based+pollen+substitute+diets+against+Nosema+spores+in+Apis+mellifera+colonies.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elucidating+the+mechanisms+underlying+the+beneficial+health+effects+of+dietary+pollen+on+honey+bees+%28Apis+mellifera%29+infested+by+Varroa+mite+ectoparasites.+Sci+Rep+7%3A+6258.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elucidating+the+mechanisms+underlying+the+beneficial+health+effects+of+dietary+pollen+on+honey+bees+%28Apis+mellifera%29+infested+by+Varroa+mite+ectoparasites.+Sci+Rep+7%3A+6258.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elucidating+the+mechanisms+underlying+the+beneficial+health+effects+of+dietary+pollen+on+honey+bees+%28Apis+mellifera%29+infested+by+Varroa+mite+ectoparasites.+Sci+Rep+7%3A+6258.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elucidating+the+mechanisms+underlying+the+beneficial+health+effects+of+dietary+pollen+on+honey+bees+%28Apis+mellifera%29+infested+by+Varroa+mite+ectoparasites.+Sci+Rep+7%3A+6258.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elucidating+the+mechanisms+underlying+the+beneficial+health+effects+of+dietary+pollen+on+honey+bees+%28Apis+mellifera%29+infested+by+Varroa+mite+ectoparasites.+Sci+Rep+7%3A+6258.&btnG=

	_heading=h.gjdgxs
	_GoBack
	Abstract
	Introduction
	Bee Feeding
	Bee Nutrition
	Pollen – Beebread 

	Nutritional Stress
	Artificial feeding
	Conclusions
	Conflicts of interest
	References

