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THE IMPORTANCE OF BEES, CCD, & CONSERVATION 
 

Why are bees so 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 source of 

carbohydrates, and pollen for protein) 
 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. A fun way to get this through to students: #NoBeesNoPizza (as there would be no 
more tomatoes to make pizza sauce!) 

 the bees need us to help maintain their population, which is currently declining at 
alarming rates due to Colony Collapse Disorder  

 

Colony Collapse Disorder (CCD): This is the phenomenon of the bees dying, disappearing, and 
abandoning their hives. It is an interesting environmental issue because there isn’t one root 
cause; rather, there are several components combining to cause CCD. The three main causes 
are:  

1. Pesticide Usage: Pesticides are chemicals which farmers put on their crops to kill off the 
pests which would try to eat them. This means more food for us, but it also has a terrible 
unintended consequence. Neonicotinoid pesticides such as roundup weaken the bees’ 
immune systems, making them less healthy. Pesticides don’t kill the bees outright unless 
directly sprayed on them. They enter the bees’ bodies and hives through their food supply 
(nectar and pollen). 

2. Monoculture farming practices: Monoculture means planting rows and rows of the same 
type of crop. This leads to less variation in the bees’ diet because they are foraging from 
predominately the same type of flower. For instance, imagine if a person ate hamburgers 
for every meal for their entire life, they wouldn’t be very healthy! Eating only one type of 
food means missing out on all the vitamins, minerals, and proteins needed to be healthy.   
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3. Varroa mites: Parasites that infest a beehive, suck the blood of the bee pupae, and spread 
diseases throughout the hive. (It is a similar parasitic relationship to ticks and mammals 
with lymes disease). 
 

The first two causes weaken the bees, so if a hive struggling with poor nutrition and pesticides 
gets infested with mites that are spreading diseases, it is much less likely to recover, and will 
probably collapse.  
 

The USDA reported a 44% population loss in 2016 (data from managed honey bee hives), 
showing that contrary to popular belief, bee population loss is continuing to worsen, compared 
to a 42% loss in 2014. 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 
o Head 
o Thorax  
o Abdomen 

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

 

The Three Castes of Honey Bees 

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

the death! 
o Appearance: Largest bee in the hive - very long abdomen, as it contains approximately 

1 million eggs which she will lay in her lifetime. Also has very short wings, because she 
only leaves the hive once in her life.  

o Job: Her job is to lay eggs; she lays on average 2,000 eggs a day 
o Lifespan: Has the longest lifespan of any bee in the hive, living 3-5 years 
o Creation of the queen bee 

 When the old queen bee is dead or dying, the worker bees will release a 
pheromone, a special smell, which is one of the ways that bees communicate. 
When they smell this pheromone, the bees will build 6 queen cells, which are 
extra-large cells of the hive that serve as cocoons for the baby queen bees. Then 
the worker bees will choose 6 3-day-old larvae and place them into the cells. They 
will feed these larvae royal jelly, which is a growth hormone, like steroids, which 
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will turn them into queen bees. Whichever queen bee hatches first will go around 
stinging all the others to death through the wax of their cells. Or if two emerge at 
the same time, they will fight to the death—because THERE CAN ONLY BE ONE. 
This ensures that only the strongest bee survives. A strong queen means a strong 
hive! The queen bee has a smooth stinger, which means she can sting repeatedly 
without dying—unlike worker bees.  

o Mating process 
 About 5 days after she emerges from her cell, the queen bee will leave the hive 

once—and only once--- in her life. This is called her maiden flight. She will fly 
through the air releasing pheromones which attract all of the drones in the area. 
Soon hundreds of drones will be swarming her in midair, trying to mate with her. 
She will mate with 15-20 different drones, who will die in the process, and fly back 
to the hive with their sperm stored in her abdomen. Then she will spend the next 
3-5 years of her life laying eggs, many of which will have different fathers. 
However, all her children will be 2/3rds related to the queen, who has 2 
chromosomes, and only 1/3rd related to their fathers, which only have 1 
chromosome.  

 Worker 
o Gender: Female 
o Number: Makes up 98-99% of the colony population 
o Appearance: Smallest bees in the hive 
o Job: Do ALL the jobs in the hive, keep the hive running. Their jobs change as they get 

older, becoming harder and more complex. Different parts of their brains shrink and 
grow as they age, telling them to do these jobs.  
 4 main jobs (in order): cleaner, nurse, waxmaker, forager 
 Other jobs: guard, undertaker, queen attendant, scout 

o Lifespan: 4-6 weeks 
o Very high brain to body ratio for an insect, meaning they are highly intelligent 

compared to other types of insects 
 Drone 

o Gender: Male 
o Number: 1-2% of population 
o Appearance: Large eyes to see the queen with, large thorax because he has to be 

muscular, long wings because he has to be fast to catch the queen and mate with her,  
and a short, rounded abdomen with NO STINGER.  

o Job: Does no work in the hive. His only responsibility is to mate with queen from a 
different hive (dies in the process). In the meantime, he eats 2 or 3x as much honey as 
worker bees 

o Lifespan: 6 months 
o Least intelligent type of bee 
o Get kicked out of the hive in the fall by worker bees, where they will starve or freeze 

to death 
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Honey Bee Development 
 Metamorphosis: Bees undergo a process of metamorphosis, like a butterfly!  
 Occurs in the hexagonal cells, which are made of beeswax 
 1 egg per cell 
 Eggs 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 (similar to when the 

caterpillar makes its cocoon) 
 Larvae turn into pupae underneath wax  
 After about 3 weeks, the fully-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 

 

POLLINATION 
 

Flowers reproduce through pollination. In order to reproduce, the male part of one flower (the 
pollen) has to get into the female part of the flower (the ovary). But flowers can’t move on their 
own, so they need the help of the bees and other pollinators to spread pollen from flower to 
flower. They attract the bees by producing nectar, or sugar water, which gathers at the base of 
their petals.  
 
As a forager 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. The sticky grains of 
pollen cling to the hairs covering the bee’s entire body (they even have hair on their eyeballs!) 
The bee 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). The pollen and nectar are carried back to the hive, 
where they are stored in cells. The nectar is then turned into honey, after being processed by 
the enzymes in the bee’s stomach, and dehydrated by the fanning of the bee’s wings.  
 
The average forager visits 2,000 flowers every day. 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. If 
even a single grain of pollen from a different flower of the same species falls down a flower’s 
pistil into the ovary (where the seeds are), then the flower is fertilized, or pollinated.  
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Once a fruit flower has been pollinated, the petals will shrivel up and fall off, and the ovary will 
swell up and transform into a piece of fruit! The seeds inside the fruit can be used to grow a 
new plant.  
 

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! Organic farmers don’t use pesticides 
 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 

 


