
 
Honey Bee Basics 

 
The Importance of Bees, Population Decline, & Conservation  

 
Why are bees important? The concept of interdependence is helpful to understanding the 
importance of bees to human society. Interdependence means different groups or species are 
reliant upon each other. In the case of the bees, a food web helps visualize this concept:  

● bees need flowers for their food source (nectar to turn into honey as their source of 
carbohydrates, and pollen for protein, vitamins, and minerals) 

● the flowers need the bees for pollination, which is necessary for the flowers’ reproduction 
● humans need bees to pollinate flowers for them to turn into the fruit (anything with seeds 

inside, including tomatoes, cucumbers, squash, etc.) that makes up ⅓ of human food 
supply 

● the bees need us in today’s world to help maintain their population numbers, which are 
currently declining at alarming rates due to a combination of factors  

#NoBeesNoPizza (as there would be no more tomatoes to make pizza sauce!) 
 
Bee Population Decline: This is the issue of the bees dying, disappearing, and abandoning their 
hives. (Sometimes the term Colony Collapse Disorder, or CCD, is used interchangeably, but CCD 
is one piece of overall bee population decline; it’s like the idea that every square is a rectangle, 
but not all rectangles are squares. Any case of CCD is part of overall bee population decline, but 
not all the decline is due to cases of CCD.) It is an interesting environmental issue because there 
isn’t one root cause; there are actually numerous components combining to cause the 
disappearance. The three main causes are:  

1. Pesticide Usage: neonicotinoid pesticides (ex: roundup) weaken the bees’ immune 
systems, makes them less healthy - pesticides don’t kill the bees outright unless the bees 
are directly sprayed - upon entering their systems and food supply (flower nectar & 
pollen) 

2. Monoculture farming practices (planting rows and rows of the same type of crop): leads to 
less variation in the bees’ diet because they are foraging from predominantly the same 



type of flower - imagine if a person ate hamburgers for every meal for their entire life, 
they wouldn’t be very healthy! What if you did the same thing with broccoli, would that 
be healthy? NO, because you would only be getting broccoli nutrients, not the other 
vitamins, minerals, proteins, etc. needed to be well rounded and healthy. Same situation 
with the bees! 

3. Varroa mites: parasites that infest a beehive, suck the fat body* of the bee pupae (and 
adults, but they target the brood), and spread diseases throughout the hive. (It is a similar 
parasitic relationship to mammals and ticks with lymes disease)  

a. *It was previously believed the mites fed on the bees’ blood. Research on varroa 
and honey bees here: 
http://ow.ly/rpe330nl55C?fbclid=IwAR3QjEYNoYEZ2HjkQCjLY5eNj-39icxEs-
XB5fOf6_W-y4FUOAJl8dgp-aY  

The first two causes weaken the bees, so if a hive struggling with poor nutrition and pesticides 
gets mites spreading diseases, it is much less likely to recover, and will probably collapse.  
 
The USDA reported a 40% population loss in 2018 (data from managed honey bee hives). But 
don’t despair! There are actions we can all take to help #SaveTheBees! 
 
Conservation: The bees need our help now more than ever! Brainstorm things we can all do to 
help the bees, or check out our individual action section for some ideas! 
 

Bee Biology 
 

Anatomy 
● 3 body segments 

○ Head 
○ Thorax  
○ Abdomen 

● 2 pairs of wings = 4 wings total 
● 3 pairs of legs = 6 legs total 

 
The Three Castes of Honey Bees 

● Queen 
○ Female, “Mom bee” 
○ Only 1 per hive - if there were ever two in the same hive, they would fight to the 

death! 
○  Largest bee in the hive - Very long abdomen, as it contains the millions of eggs she 

will lay in her lifetime 
○ Job is to lay eggs; she lays on average 2,000 eggs a day 
○ Average Lifespan: 2-4 years 



○ Takes one mating flight at the beginning of her life 
● Worker 

○ Female 
○ Makes up 98-99% of the colony population 
○ Lifespan: 4-6 weeks 
○ Do ALL the jobs in the hive, keep the hive running 
○ Very high brain to body ratio for an insect, meaning they are highly intelligent 

compared to other types of insects 
○ Worker bee jobs 

■ Change as they age, with brain development, and the jobs get more challenging 
with age 

■ 4 main jobs (in order): cleaner, nurse, waxmaker, forager 
■ Other jobs: guard, undertaker, queen attendant, scout, honey maker 

● Drone 
○ Male 
○ 1-2% of population 
○ Does no work in the hive 
○ Responsible for mating with queen from a different hive (dies in the process) 
○ Eats 2 or 3x as much honey as worker bees 
○ Lifespan: 6 months 
○ Least intelligent type of bee 

 
Honey Bee Development 

● Metamorphosis: Bees undergo a process of metamorphosis, like a butterfly! Looks slightly 
different in the hive compared to butterflies 

● Occurs in the hexagonal cells, which are made of beeswax 
● 1 egg per cell, hatch into larvae 
● Collectively, the larvae are referred to as the brood 
● 10 day old larvae get sealed in the cell with wax cap made by worker (equal to when the 

caterpillar makes its cocoon) 
● Pupae stage in capped cell 
● Full grown bee eats a hole in wax cap and emerges into hive as adult 

 
Communication 

 
Waggle dance and round dance - give other foragers directions to good flowers/abundant 
nectar 
Antennae - bees will touch tips of antennae with others in hive to pass information 
Pheromones - bees have many pheromones, or special smells, they release to communicate 
hive-wide and outdoors 



 

Honey Bee Pollination 
 

● Bees pollinate by spreading pollen among flowers  
● The average forager visits 2,000 flowers/day 
● Forager bees are working to collect the nectar from flowers, which they take back to the 

hive to be made into honey 
● As a bee crawls into a flower to sip the nectar through her long, straw-like tongue (called 

a proboscis), she brushes against the pods of pollen in the flower, and the sticky grains of 
pollen clings to the hairs covering the bee’s entire body (they even have hair on their 
eyeballs!). She uses her front legs to brush the pollen into clumps to carry home in her 
pollen baskets (row of spikes on joints on her back legs) 

● Because they work so quickly, not all the pollen makes it into the baskets, and some will 
fall onto the next flower visited by the bee. A piece of pollen that lands at the top of the 
flower’s pistil will fall down the style and end up in the ovary (where the seeds develop), 
fertilizing, or pollinating, the flower. 

● Once a fruit flower has been pollinated, the petals will shrivel up and fall off and the 
flower ovary will swell up and transform into a piece of fruit - which is why fruits are 
scientifically anything with seeds on the inside! (or outside, in the case of strawberries, 
the inside-out fruit) 

 

Ideas for Environmental Stewardship and Individual Action 
 

● Make seed balls to spread flowers, which are food for bees!  
● Plant different types of flowers - bees need variation in their diet, just like we do! 
● Educate others and spread the awareness - Together we can #SaveTheBees! 
● Eat organic! 
● Use Integrated Pest Management techniques in your yard or garden instead of pesticides 
● Become a backyard beekeeper or support your local beekeeping organizations 
● Don’t harm bees you encounter in the world - those foragers are just going about their 

business! If we leave them bee they will leave us bee :)  
● Get involved with the ZomBee Watch Citizen Science Project 
● Write to farmers and politicians 
● Support native bees too! 


