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How do bees choose what to eat? 

Мore free environmental science resources аt: www.ScienceJournalForKids.org

Hard working bees play a crucial role in our ecosystem, 
helping plants reproduce. They are also vital for us – they 
help produce a lot of our food! Bees have a special menu of 
their own: they eat pollen and drink nectar from flowers. We 
wanted to know if honey bees can evaluate the quality of the 
pollen to see if it has the right mixture of different proteins 

and fats. We tested three types of pollen to see if they help 
bees grow. We then gave the bees a choice between the 
three types of natural pollen and between modified pollen. 
This allowed us to analyze the bees’ preferences and to 
conclude that honey bees either can’t or don’t evaluate the 
nutritional values of pollen.
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Did you know that in a honeybee hive, not everyone 
has the same job? Instead, every bee has a specialized 
role - feeding the babies, attending the queen, cleaning 
the hive, collecting pollen, producing honey, etc. 

Figure 1:
A honey bee (Apis mellifera) collecting pollen

from a flower into a little orange “basket” on her front legs.

Have you ever wondered where your food comes from? 
We have to thank bees for around one third of the 
food on our plates! These insects pollinate not only 
the plants that make the fruits and vegetables we eat, 
but also the plants that feed the animals on our menu. 
But what do bees eat? They need pollen (Fig. 1) and 
nectar from a variety of flowering plants. Pollen, a 
dust-like substance, is a key component of а bee’s diet 
which provides the necessary proteins and fats; nectar, 
on the other hand, supplies a complex range of sugars. 
The groceries we buy differ, and so do the different 
types of pollen. When we go to the grocery store, 
we can check every product’s nutritional facts – for 
instance how much and what kinds of fats or sugars it 
contains. Researchers have shown that some bees can 
do that too! But they were not sure about honey bees. 
We wanted to know: Can honey bees, and especially the 
nurse bees (the ones who stay in the hive and eat most 
of the pollen to make special food for the babies) pick 
out the most nutritious pollen? And then communicate 
this information to forager bees (the ones who fly around 
and collect it)? (Some researchers think the nurses can 

communicate this information, while others do not.) We 
conducted an experiment of our own to find out what’s the 
more likely answer.
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Methods
First, we wanted to test how well three different types of 
pollen helped honey bees grow: almond pollen, desert pollen 
and southeast pollen. We evaluated the pollens’ nutritious 
properties (proteins and fats), using different chemical 
reactions. We also assessed the pollens’ species richness 
– the number of plant species from which the pollen was 
collected – using microscopes and DNA sequencing.
Then, we placed 100 nurse bees each in a total of 20 cages 
(Fig. 2). To see if different types of pollen affected the bees’ 

growth differently, we fed the following 3 kinds of pollen to 
4 different groups of bees in 5 cages each: 
   1)  almond pollen and sugars 
   2)  desert pollen and sugars 
   3)  southeast pollen and sugars
   4)  only sugars, no pollen – this was our control group.
We measured how much pollen the bees ate for eight days 
and then assessed the bees’ growth by measuring one of 
their glands (a small organ that secretes the major protein 
fraction of the food they give to baby bees). Previous 
researchers found that the growth of this gland is very 
sensitive to how much pollen the bees eat.
To evaluate the bees’ preference for one type of pollen over 
another, we conducted so called “pair choice tests”: we 
placed nurse bees in cages and gave them a choice between 
two types of pollen (almond or desert pollen; almond or 
southeast; desert or southeast).
We also wanted to know if honey bees prefer a specific 
protein:fat ratio. So we conducted additional pair-choice 
tests with modified pollen in which we changed the amount 
of protein or fat (for details see Table 1). 

Figure 2:
We kept bees in these cages in our lab to test which pollen they preferred.

Table 1: Comparison between modified pollen choice tests and protein fat (P:F) ratios.

Experiment/
Expectation

1) Pollen A = Pollen B

P:F*

2) Pollen A better than
Pollen B

3) Pollen A = Pollen B

Pollen A

Modi�ed southeast
(we added fats)

Modi�ed southeast
(we added fats)

Modi�ed southeast
(we added fats)

3.5

3.5

3.5

P:F*

3.5

6.3

3.5

Pollen B

Natural desert

Natural southeast

Modi�ed desert**

*P:F=protein:fat ratio 
** we added both fat and protein, maintaining the same ratio but now the concentrations are equal for modi�ed 
southeast and modi�ed desert pollen

If bees prefer a certain protein/fat ratio, all expectations will hold true. If bees detect fat contents, only expectation 2 will 
be true. If bees prefer something other than proteins and fats, none of the expectations will hold true.
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Results
The southeast pollen was richest in protein, followed by the 
desert and almond pollen. For the fats it was the other way 
around – the almond pollen was the richest in fats, followed 
by the desert and the southeast ones. Thus the protein:fat 
(P:F) ratio was highest in the southeast pollen and lowest 
in the almond pollen.

The southeast pollen also came from the largest number 
of flower species (highest species richness), whereas 
almond pollen only came from almond flowers (low species 
richness).

So which pollen helped the bees grow the most? The almond 
pollen led to the largest glands in the bees, followed by 
desert pollen and lastly, the southeast pollen. The bees to 
which we gave no pollen had the smallest glands.

Figure 3A shows which pollen the bees preferred when they 
had the choice between un-supplemented pollen. Figure 3B 
shows whether the insects preferred a specific protein:fat 
ratio. 

Figure 3:
(A) Natural pollen choice tests (B) Modified pollen choice tests 

Is modified southeast pollen with lower 
P:F ratio a preferred choice for the 
bees? 
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Glossary of Key Terms

Control group  – one of the tested groups in a scientific experiment which is NOT exposed to any experimental treatment but is 
tested under the same conditions as all other groups. This helps the scientists confirm that the experimental treatment actually makes a 
difference. Every good scientific study must have a control group if it wants to reach valid results.

DNA sequencing – the process of determining the precise order of the building blocks of DNA.

Forager bees – worker bees which travel up to 3 km to collect pollen and nectar.

Nurse bees – every bee in the hive has an assignment. Nurse bees feed baby bees with something similar to honey.

Pollination – the process where animals like birds, bats or insects or the wind move pollen from one flowering plant to another and help 
plants make seeds and reproduce.

Protein:Fat (P:F) ratio – proportions of proteins and fatty acids. A positive ratio (e.g 6:1) means the concentration of proteins is 6 times 
higher than the one of fats. In our study, bees prefer lower ratios (3.5:1) which means they need lots of fats, too. 

Species richness – the number of different species in a particular area. It doesn't take into account the abundances (number) of the 
species. For example, if there are 100 flowers in a garden, but they belong to only two species  the species richness is low even though 
the abundance of flowers is high.

Conclusion

The bees definitely preferred the desert pollen over the other 
two types. Why? Did it simply smell better or do nurse bees 
somehow assess the pollen’s quality? We think it’s the first 
one, because bees didn’t choose the modified pollen, which 
had the same concentration and ratio of proteins and fats as 
the desert pollen. Nor did the nurse bees choose the highest 
quality pollen (the one which led to the largest glands). 

We did not see a connection between the bees’ pollen choice 
and the number of different flowers the pollen came from 
(its species richness): southeast pollen was the one with 
the biggest species richness but actually the bees liked it 

the least. The bees that ate southeast pollen also had the 
smallest glands, perhaps due to its low amount of fats. 
Almond and desert pollen, which the bees preferred, had 
a lower protein:fat ratio (i.e. fat concentrations were high). 

If nurse bees communicate what the hive needs to forager 
bees, we predicted that nurses should be able to first assess 
the quality of the pollen. However, our experiments don’t 
support this hypothesis. The question still remains of how 
foragers know what to collect. We need more studies to find 
out.

Discussion

Honey bees are very important to us, the environment, 
and our food system. But in recent years, bees have been 
struggling to survive due to a variety of factors such as 
climate change, the use of pesticides, different diseases and 
lack of adequate food sources. 

Here are some ways YOU can help honeybees: 

 plant bee-friendly flowers in your garden 

 don’t use pesticides

 don’t buy seeds or plants that have been treated   
 with neonicotinoid pesticides

 don’t weed your garden  - the things that we call  
 “weeds” (like dandelions, for instance) can be an  
 excellent food source for bees
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Check your understanding

 What is the difference between nurse bees and forager bees? 

Why did we analyze nurse bees instead of foragers?

If the southeast pollen had the highest protein:fat ratio, does it contain more proteins than 
fats, or the other way around? 

Southeast pollen had the highest protein:fat ratio but the bees liked it the least. And the insects 
which consumed this kind of pollen had the smallest glands. What do you think – are proteins 
more important for bee growth than fats?

Honey bees are important pollinators. Can you think of other creatures that also pollinate? 
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