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Disappearing Bees  
 
 
 
 
Part 1:  A World Bee Day event  
 
 

The next time you see a bee buzzing around, 
remember it may be carrying pollen from one 
flower to another.  Once a flower has been 
pollinated, it can produce seeds and fruit.  
Without the assistance of pollinators, many plants 
cannot produce fruits and seeds that are an 
important food source for people and wildlife.    
 

 
World Bee Day is celebrated on May 20 to remind people that much of the 
food they eat depends on pollination by insect pollinators.  Reema, a food 
truck owner, would like to celebrate World Bee Day by deleting all foods on 
the food truck menu that depend on honey bees, wild bees, or other 
pollinators.   The menu for Reema’s food truck is shown below. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
1. Cross off all foods on Reema’s food truck menu that you think rely on insect pollinators.  

Note:  See the cross outs for Fish Taco as an example. 
 

 
   

Fish Taco  
Blackened Fish, purple cabbage, mango and lime salsa on a soft wheat tortilla.  
 
Crunchy Beef Taco 
Seasoned beef, cheese, lettuce, and avocado in a crunchy corn tortilla. 
 
Classic Hamburger  
Beef patty with American cheese, tomato, and onion on a sesame seed bun. 
 
Veggie Burger  
A patty of black beans, brown rice, corn, spinach, carrots, and peppers on a roll.   

 
Beverages   Coffee, Tea, Apple Juice, Vanilla Milkshake 
Desserts   Chocolate Cookies, Peach Pie, Watermelon Slice 

 

 

 

Bee pollinating 
a flower 

Flower develops into 
fruit and seed 
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Many nutritious crops in your diet (including many fruits and vegetables) rely on insect pollinators.  
Pollinators also pollinate crops used for animal feed.  For example, alfalfa requires a pollinator.  
Cows eat alfalfa, and cows produce milk, dairy products, and meat. A decrease in pollinators may 
disturb ecosystems by decreasing food available for wildlife.    
 
Not all crops are insect pollinated.  Leafy veggies, such as lettuce and spinach, do not rely on 
pollinators.  Some foods, such as wheat, rice, and corn, are wind pollinated so pollinator decline 
does not affect these crops. 

 
2. Read the information in the text box above.  Based on the information in the text box: 

 
• List additional foods that you should cross off the menu because they rely on insect pollinators.  

Explain why these foods should be crossed off the menu.   
 
 
  

 
 

• List foods that should not be cross off the menu because they do not rely on insect pollinators.  
Explain why these foods should not be crossed off the menu.   
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Part 2:  A bee problem 
 
 

Judy is a beekeeper.  She started keeping honey 
bees as a hobby but it has turned into a profitable 
business for her.  Last year, Judy and her two 
employees maintained approximately 2,000 hives.  
Each hive contains one colony of honey bees.   

Judy sells honey from her hives.  However, most 
of Judy’s profit from her business comes from 
renting her honey bee hives to farmers.  Farmers 
rent hives from Judy because the honey bees 
from the hives pollinate the flowers of fruit and 
vegetable plants. 

Judy’s hives are shipped throughout the country—to California for almond tree pollination, to 
Florida to pollinate orange trees, and to the Northeast to pollinate a variety of fruits and 
vegetables.  In the Fall, Judy’s hives are returned to her farm in Texas where the bee colonies 
produce more honey and prepare for the winter.    

Over the past few years, Judy noticed that the bee colonies in many of her hives were dying.  She 
lost 50% of the bee colonies in her hives during the 2018-2019 winter.  Judy wonders why her bee 
colonies are dying.   

 
1. Why would farmers rent honey bee hives from Judy? 
 
 
 
 
2. What ideas do you have for things that might have caused the death of Judy’s bee colonies during 

the 2018-2019 winter?  List at least two possibilities. 
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Judy and other beekeepers in the United States contribute bee health data and samples of honey 
bees from their hives to The Bee Informed Partnership (https://beeinformed.org/).   The Bee 
Informed Partnership conducts laboratory tests and analyzes data to identify possible causes for 
the loss of bee colonies.    

 
3. Use the information in the data table to update the graph below (Annual Estimated U.S. Honey Bee 

Colony Losses).   
• Plot the data for total annual losses and winter losses for the 2017-2018 and 2018-2019 

reporting years.   
• Then, connect the lines to the data from previous years.   

 

      Data Table 
 

Reporting Year Total Annual Losses 
(% of colonies lost) 

Winter Losses 
(% of colonies lost) 

2017-2018 42 30 

2018-2019 42 38 
 

Graph:  Annual Estimated U.S. Honey Bee Colony Losses  Modified from https://beeinformed.org 

 
4. Judy lost 50% of the bee colonies in her hives during the winter of 2018-1019.  Compare her bee 

colony loss with the bee colony loss experienced by other beekeepers.  Support your answer with 
evidence from the graph.  

  

https://beeinformed.org/
https://beeinformed.org/
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Part 3:  Sick bees - Are colony losses caused by pathogens and parasites? 
 
 
Test for Pathogens  
 
Some beekeepers claim that the health of a bee colony is severely threatened if bees become 
infected with pathogens such as viruses that affect their ability to fly.  Bees need to fly to collect food 
(pollen and nectar) that is stored in the hive to support the bees during the winter.   
 
In August, Judy sent a sample of 100 bees from one of her hives to the Bee Informed lab.  Chemists in 
the lab prepared a sample of concentrated viruses from Judy’s bees.   
 
A Bee Virus Test Sheet can be used to determine which types of viruses are present in the sample.  
Each circle on the test sheet contains a different chemical that can attach to one type of virus.  If the 
viruses attach to the chemical, the circle on the test sheet will turn pink.   

 
 
1. Use a dropper to add 2 drops of Viruses from Judy’s Bees to each of the circles on the Bee Virus 

Test Sheet.   
 

2. Color in the circles below to show what happened when you added the virus sample to the circles 
on the test sheet.   
 
 
 
 
 
 
 
 
 
 
 

3. Based on the results of the virus tests, what type(s) of viruses are present in the sample from Judy’s 
bees?   

 
 
 
 
4. Explain how evidence from the virus tests that you conducted supports the claim that viruses 

contribute to winter die-off.  
 

  

Bee Virus Test Sheet 
 

 
 
 

 
Bee Paralysis                 Cloudy Wing                  Deformed Wing 

            Virus            Virus            Virus 
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Tests for Parasites 
 

Some beekeepers claim that winter bee 
colony losses are due to parasites that 
weaken or kill the bees.  High Fall parasite 
levels make it more difficult for bees to 
survive the winter.   
 
Varroa mites are tiny parasites that attach 
to bees.   These mites weaken the bees 
when they feed on the bees’ body fat.  
Varroa mites also carry viruses and 
bacteria that can cause bee diseases.   
 
 

 
5. Judy and other bee keepers completed tests for varroa mites each month for a year.  The results of 

these tests are shown in the graph below.   
   

Varroa Mites by Sampling Month 

 

Source:  https://www.vanengelsdorpbeelab.com/student-updates/the-national-honey-bee-disease-survey-varroa-nosema-in-the-us 

 
 

https://www.vanengelsdorpbeelab.com/student-updates/the-national-honey-bee-disease-survey-varroa-nosema-in-the-us
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6. Explain why high Varroa mite infections in a hive might increase the likelihood of winter die-off for a 
hive.   

 
 

 
 

7. According to the information in the Varroa Mites by Sampling Month graph, during what month 
would it be most important to treat bee hives to kill Varroa mites?     
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Part 4:  Poisoned Bees - Are Colony Losses Caused by Pesticides?  

 
Pesticides are chemicals used to kill various pests such as insects, weeds, and fungus.  Unfortunately, 
the use of pesticides is not good for bees.  Flowers, nest sites, and the general environment around 
bees are often contaminated with pesticides.  Bees are exposed to pesticides through pollen, nectar, 
and through the air, water or soil.   
 
Pesticides known to pose a threat to bee health include:  

• Insecticides that kill insects that feed on crops 
• Herbicides that kill weeds that compete with crop plants  
• Fungicides that kill fungus that causes crop diseases   

 
To provide data related to pesticides in her hives, Judy sent samples of bee wax to the Bee Informed 
lab for pesticide analysis.  The chemists at the Bee Informed lab created concentrated extracts from 
the bee wax.  The chemists then used paper chromatography to separate and identify the pesticides 
from the bee wax extracts.   

 
 
 
1. The chemists used droppers to apply a spot of the bee wax extract onto a strip of 

chromatography paper, as shown in the diagram to the right. 
 

2. Next, the chemists dipped the end of the chromatography paper into a liquid.   
 

3. As the liquid moved up the paper, the different pesticides in the bee wax extract 
dissolved in the liquid.  The different pesticides move through the chromatography 
paper at different rates.  This separates the pesticides into colored bands as shown 
in the diagram below. 
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4. Column 1 in the data table below summarizes the colors of 
bands that resulted from paper chromatography of bee wax 
extracts A and B.  Use the Key on the right to identify the 
pesticides that are present in extracts A and B.  Write the 
names of these pesticides in Column 2.   

 
Results of Paper Chromatography of Bee Wax Extracts 

Bee Wax Extract Column 1  
Color of Bands 

Column 2 
Which pesticides are present in 

the bee wax extract? 
A 

Extract from a bee hive sent to almond 
and orange orchards in California 

Red-Pink 
Yellow-Green  

B 
Extract from a bee hive sent to soybean 
farms in North Dakota and Michigan 

Red-Pink 
Yellow-Green 

Blue 
 

C 
Extract from a bee hive that remained 
at Judy’s farm in Texas 

  

 
5. Extract C is from a hive that remained on Judy’s farm in Texas.  You will use paper chromatography 

to determine what pesticides are in Extract C.   
 
6. Your teacher will give you a strip of chromatography paper has a spot of extract C prepared from 

bee wax in a hive that remained on Judy’s farm in Texas.  You will use paper chromatography to 
separate and identify the pesticides present in the spot of extract C.    
 
a) Note the black line on the clear cup.  Add salt 

water to the cup so that the salt water comes 
up to the black line on the cup. 
 

b) Place a coffee stirrer on top of the cup.  
 

c) Fold the end of the chromatography paper strip 
at the pencil line near the middle of the strip. 
 

d) Hang the folded chromatography strip on the 
coffee stirrer so that the end of the paper strip 
is in the salt water.  Note:  The spot of extract C 
should NOT be in the salt water.  
 

e) Watch as the salt water in the cup moves up the chromatography paper.  Note that the 
pesticides in the extract separate as they move up the paper strip.   
 

f) Remove the chromatography paper strip from the cup once the liquid is about 2/3 of the way up 
the paper strip.  Observe the colored bands on the chromatography paper strip.   

KEY 
Red-Pink Band = Insecticide 

Blue Band = Fungicide 
Yellow-Green Band = Herbicide  

 



Copyright © 2022 by University of Rochester. All rights reserved. 
May be copied for classroom use. 

10 
 

7. Complete the Results of Paper Chromatography of Bee Wax Extracts chart above by writing the 
colors of the bands and the type of pesticides present in the Extract C.   
  
 

Base your answers to questions 8 through 12 on the information in the Results of Paper 
Chromatography of Bee Wax Extracts chart.   

 
8. What types of pesticides are present in extract C?   

 
  

 
9. Which bee wax extract (A, B, or C) contained the greatest variety of pesticides?  Support your 

answer  
 

 
 
 

10.  Which bee wax extracts contained insecticides?  Support your answer.       
 
 
 
 
11. Which location (orchards or soybean farms) is likely to cause the greatest winter die off when the 

bee hive returns to Judy’s farm?   
 
  

 
12. Does the data from Judy’s bee wax sample support the claim that pesticide use may lead to winter 

bee colony loss?  Explain why or why not.    
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Part 5:  Hungry Bees - Are colony losses caused by poor nutrition? 
 

Bees feed on flower pollen and flower nectar (a sweet secretion that attracts insects or birds).  They 
collect and carry this food back to the hives to feed developing young bees and to store it for use 
during the winter.  This means that bee colonies need a supply of different kinds of flowers near their 
hives throughout the bee season (spring, summer, and fall).   
 
Natural areas with a diversity of wildflowers that bloom at different times of the year are important in 
providing nutrition for bees.  Poor bee nutrition results when there are not enough blooming flowers 
during all parts of the bee season.  Poor nutrition leads to winter loss when bees cannot store enough 
food to feed the hive for the winter.   
 

 
Put an X in front of the 6 descriptions below that are most likely to contribute to poor bee nutrition 
(“bee hunger”) for Judy’s bee colonies.  
 
1. _____    The farms surrounding Judy’s bee hives use monoculture (growing only one kind of crop).   

2. _____    A developer turned a large farm near where Judy kept her bee hives into a shopping mall.    

3. _____    Homeowners near Judy’s hives apply herbicides to their yards to kill flowering weeds.        

4. _____    Judy’s farm in Texas is surrounded by her vegetable garden and natural areas with many 
different wildflowers. 

5. _____    A neighbor planted a pollinator garden of colorful and scented plants that bloom during 
different parts of the year.     

6. _____    The dairy farm near Judy’s bee farm grows alfalfa to feed their herd and has natural areas 
between fields to act as windbreaks and wildlife habitats.  

7. _____    Climate change (increased temperatures and decreased rainfall) has affected the kinds of 
crops and wildflowers that can survive in the part of Texas where Judy lives.    

8. _____    Climate change has caused “season creep” with flowering no longer happening when Judy’s 
bees are emerging from their hives in the spring.   

9. _____    Climate change has resulted in unpredictable and severe weather (droughts and flooding) in 
the area around Judy’s farm.     
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Part 6:  Protecting Pollinators 

 
Bees are essential for a healthy environment because they maintain biodiversity (the variety of life in 
a particular habitat or ecosystem).   Bees maintain biodiversity by contributing to the complex, 
interconnected relationships that allow many different species to co-exist in an ecosystem.  
 
It’s not just farm-grown fruits and vegetables that rely on pollinators to thrive.  Many species of wild 
plants depend on insect pollinators as well.   Bees are responsible for the production of many seeds, 
nuts, berries, and fruit, which serve as a vital food source for wild animals.   Bees also support the 
growth of trees, flowers, and other plants which serve as food and shelter for animals.   
 
Bees are also a source of food for animals.  Raccoons, opossums, and insects will raid beehives to 
eat the nutritious honey and the bee larvae.  At least 24 species of birds, including the blackbird, 
ruby-throated hummingbird, and starling, prey on bees.  Many spiders and insects, like dragonflies 
and praying mantises, eat bees as well.   
 
 

1. Biodiversity is essential for the health of the environment.  Describe two ways that a decline in bee 
populations could result in a loss of biodiversity in an ecosystem.   

 

 

2. Protecting pollinators is important for the health of humans, animals, and the environment.  Based 
on what you learned in Parts 1-5, suggest three things that people could do to protect bees. 
 

 
 
 

 
3. The video below suggests ways that people can reduce the decline in bee populations.  View this 

video to find three additional things that you could do to protect bee populations. 
8 Practical Things You Can Do To Help The Bees - https://www.youtube.com/watch?v=TMyd8JtFSzQ 

  
 
 
  
 

 
4. Circle the one action from questions 2 and 3 that you think would have the 

greatest impact on protecting insect pollinators.  Explain why you think this 
action would have the greatest impact.   

 
 

  

  
 

Scan the QR code with your 
smartphone or tablet camera 

app to link to the video. 

https://www.youtube.com/watch?v=TMyd8JtFSzQ
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Part 7:  One Health and disappearing bees 

  
One Health  
  
A university is suggesting that the local government take a One Health 
approach to solving complex local problems, such as disappearing 
bees.  A One Health approach uses the idea that complex problems often 
involve the health of people, animals, and the environment.  Therefore, 
solutions to One Health problems must be designed to protect the health 
of people, animals, and the environment.  
  

  
  
1. Use the information in the text box above to explain what must be involved in a complex problem 

for it to be considered a One Health problem. 
  

 
  
  
 
  

To support adoption of a One Health approach, the university officials want to create a series of 
slides to provide examples of One Health problems in the community.  Your team has been hired to 
create a slide to answer the question, “Why are disappearing bees a One Health problem?”   
  
Remember how the CDC video used images with captions to help people understand what One 
Health problems and solutions involve. Using pictures and captions will help people understand 
and remember what the One Health approach involves.    

  
  
 

2. Use the information in the text box above and what you learned about disappearing bees to develop 
your slide.  Use the following template to organize your slide:  

 

Why are disappearing bees a One Health problem? 

Picture and a caption to 
explain how animals 

are involved in the 
problem 

Picture and a caption to 
explain how humans 

are involved in the 
problem 

Picture and a caption to 
explain how the 
environment is 

involved in the problem 

 


