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Honey bee nutrition 
and feeding bees
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What are the four things bees forage for?

• Nectar

• Pollen

• Water

• Propolis

Nectar is the main source of carbohydrates for honey bees
Unlike us, they cannot survive on protein alone. 

Honey bees need carbohydrates as an energy source. 

All carbohydrates are first converted to glucose to produce ATP. 

10 mg /day dry sugar

(~ 22μl 50% syrup ) 

A colony (~50,000 bees ) needs 1.1 liter (~ 2 pounds) of 50% sugar syrup 

per day, which does not include brood rearing and other activities. A colony 

of this size, therefore will consume almost 700 pounds of nectar per year! 



3/10/2018

2

Of course, consumption is lower during winter times 

when temperature is not regulated at 35ºC, but 

perhaps that cancels out the brood rearing and flight 

activities (perhaps not enough).

Lowest energy use: at around 6-10ºC

Sugar concentration in nectar can vary widely, from 

5% to 75%, although most nectars are in the range of 

25% to 40%. 

Average concentration: 26% sugar, volume 0.5 – 2 ul Factoid: “Honey bees will tap about two million flowers 
and fly 50,000 miles (80,000 km) to make one pound 
(454 g) of honey”

25 mg per trip, 30% sugar for that 25 mg, honey has 18% water, so 

25 mg = 22 mg

454 g / 22 mg = 206,363 loads

Average amount of nectar per flower:  let us assume 2 ul (~2 mg)

One load will need 13 flowers. 

206,363 * 13 = 2.6 million flowers. 

If each load (25 mg) is a round trip of 2 miles, then it needs 206,363 x 2 
=400,000 miles.  Most likely it might more than 2 miles!

Feeding bees

• Frame feeder: inside colony, have to open hives, but nothing outside

• Top feeder: bucket (need extra hive body) or hive top feeder

• Feeder at hive front: smaller, but can see levels easily

• Spring:  1:1 ratio (sugar:water): why? 

• Fall:   2:1 ratio (sugar:water): why?

Frame feeder (division board feeder)
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Boardman Entrance Feeder

Pollen  Bees have special structures for pollen collection

Plumose hairs  
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Bees have special structures for pollen collection

Pollen combs                 Pollen baskets

Pollen in pollen-baskets

Flower constancy: staying on the same flowers
Beebread (fermented pollen) in cells

Nutrition in pollen

•Protein 

•Minerals

• lipids, and 

•vitamins 

Why minerals?
Sodium and Potassium are essential elements of nerve cells for signal 
transduction.
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Why minerals?

Many enzymes need minerals to function

Co-factors:  Mg, Mn, Cu, Zn, K

Lipids

Cell membranes are composed of lipid bilayers

Insects cannot synthesize cholesterol de novo
Must be obtained in food.

Klowden 2013

Vitamins

Vitamin B complex needed for brood rearing: 
thiamine, 
riboflavin, 
nicotinamide, 
Pyridoxine
pantothenic acid
folic acid, a
biotin. 

Ascorbic acid (=vitamin C) also essential for brood rearing. 

Not All Pollens Are Created Equal

Pollen that shortens bee life:

Ragweed (Ambrosia)

Rust spore (Uromyces)

Cattail (Typha)

Mexican poppy (Kallstroemia)

OK pollen

Terpentine bush (Haplopappus)

Desert broom (Baccharis)

Dandelion (Taraxacum)
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Highly nutritious pollen

Mormon tea (Ephedra),

Mesquite (Prosopis),

Blackberry (Rubus),

Cottonwood (Populus)

Rapeseed/canola (Brassica)

Almond (Prunus)

Mortality of bees fed various types of pollen

Schmidt et al, 1995, J. Econ. Entomol 88: 1591-95

Good pollen: 
1. high amount of crude protein (18% or higher)
2. balanced amino acids
Proportion (%) of 10 essential AA needed by bees

(deGroot, 1953).

Dandelion pollen is low for isoleucine &  valine

Polyfloral pollen is healthier to bees Pollen stress reduce bee resistance to Nosema apis
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Pollen stress reduce bee resistance to Nosema cerana Pollen stress reduce bee resistance to pesticides

Pollen requirement
Rearing one larva requires 25-37.5 mg protein,

=125-187.5 mg pollen (Hrassnigg and Crailsheim, 2005),

I assume 150 mg here.

Thus to raise one deep frame of brood (5000 cells), one need 

750 gram of pollen = 1.65 lbs! 

A healthy colony has about 5-6 frames, i.e. they will need about 

10 lbs of pollen during the 5-10 day period. 

Bees can raise brood (of poor quality) using their own body 

protein, but this is not sustainable (about one brood cycle). 

Quiz: why do bees come to your bird-feeder?

Pollen substitutes

A good pollen substitute should have:

1). Palatability (readily consumed by bees), 

2). Digestibility (easily digested by bees), and 

3). Balance (correct AA balance and enough crude 

proteins). 

Pollen substitutes

Name                                    % Protein
(R. Oliver)

Bee-Pol®
Bee-Pro® (soy based)                          (29.9%)
Feed-Bee® (Canadian)           19.4% (34.4%)
MegaBee® (Dadant)               13.5%
UltraBee (Mann Lake)            20.2% 
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In caged bees, bee bread performed much better than pollen. Feedbee and Beepro gave higher blood protein than pollen

Pollen > Ultra > Mega > Feedbee? Take home message

1. No substitute is as good as pollen

because no substitute can be used for more 

than 2 brood cycles without pollen

no bumble bees can be raised from subs.

2. UltraBee and MegaBee seems to be better 
than others, though not statistically not different. 

3. Best strategy: trap your own pollen during 
surplus time, feed back during dearth. Store 
frozen.

Mixing Megabee powder with 2:1 syrup, 4% oil
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Why do bees need water?

During summer:  to cool down the hive
by using evaporative cooling!

Brood rearing: to dilute honey so they can be fed to larvae
During winter time they have access to condensation (usually too 
much water!)

Why water foraging is risky?

Foragers preload with fuel at very small margin 
(10-20%)

Change of wind or temperature will render the 
bee with no energy!

So providing water will save their lives!

Downloading “Feeding Honey Bees”

https://pollinators.msu.edu/_pollinators/assets/File/FeedingHoneyBee
s-Final.pdf

Questions?   

Zachary Huang:  bees@msu.edu

https://pollinators.msu.edu/_pollinators/assets/File/FeedingHoneyBees-Final.pdf

