Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Protecting the Honey-Bearers

Vocabulary Questions:
1.	The text describes how honey bees have become an integral part of our agricultural economy. Explain what integral means and how this relates to the extreme concern over the decrease of honey bees in the United States.

2.	The research was described as just a “first blush” at analyzing African bee populations. What does the term blush mean in this context?


Text Evidence/Content Questions:
1.	What are the current causes of the reduction of the U.S. honey bee population?

2.	What is the possible correlation between elevation, nutrition, and pathogens found in the Kenyan honey bee?

3.	Within this article, what questions or issues are left unanswered or unresolved by the author?

Writing Prompt: 
Using textual evidence, explain why understanding the relationship the African bees have with parasitic mites is important in regards to helping the U.S. honey bee population.
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Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Protecting the Honey-Bearers
Vocabulary Questions:
1. The text describes how honey bees have become an integral part of our agricultural economy. Explain what integral means and how this relates to the extreme concern over the decrease of honey bees in the United States.

In this context, integral means very important or necessary. Honey bees account for over $14 billion dollars in pollination services per year. The crops that are pollinated by honey bees are numerous and include many types of food crops including apples, blueberries, squash, and watermelon.

2. The research was described as just a “first blush” at analyzing African bee populations. What does the term blush mean in this context? 

In the text, blush refers to a first glimpse or first view at looking at and analyzing the data gathered about African bee populations. The data gathered in this study is just the beginning of what scientists hope to discover about bees in other parts of the world. The more information gathered on the behavioral and physiological characteristics that allow the African bees to be successful, the more likelihood some of this information will be useful in helping the U.S. honey bee population.

Misconception:  This is considered a very obsolete meaning of blush. Most students will not know that it can be used any other way than referencing embarrassment or the color associated with blushing. 


Text Evidence/Content Questions

1. What are the current causes of the reduction of the U.S. honey bee population?

Honey bees have been in the United States since the early 17th century when they were brought over by European settlers. Due to the climate, they thrived and are found all over the country.  They are a vital part of our agricultural economy and are pollinators for a variety of different crops. Within the last decade however, honey bees have faced a variety of problems and entire colonies are dying and being ruined. Scientists believe honey bees are declining because of poor nutrition, parasites, pathogens, and pesticides. Scientists do not exactly know how these factors are effecting the bees and what can be done. It is vital that research continues to help solve this problem.

Clarification/Point of Interest:  One of the biggest causes of concern is Colony Collapse Disorder, and scientists still don’t fully understand it. This disorder has been a major problem in the United States, but it has also been seen in European nations..

2. What is the possible correlation between elevation, nutrition, and pathogens found in the Kenyan honey bee?

Scientists discovered the African bees were tolerating the Varroa mite, a deadly parasite, compared to other honey bee populations. While the mite caused honey bee deaths in U.S. bees, this was not the case with the Kenyan bees. When looking at the different bee colonies, they realized those bees at higher elevations also had more mites. This suggests to scientists that a bee’s actual environment may play a role in its susceptibility to mites. This further suggests that nutrition is linked to susceptibility to mites as well. At higher elevations, there are less flowering plants, which limits the food sources for bees. The correlation between these three factors could provide insight for providing a method for bees to naturally tolerate the mites.

3. Within this article, what questions or issues are left unanswered or unresolved by the author?

Scientists were intrigued to find a possible connection between environmental factors and the African bees’ ability to tolerate the Varroa mite. However, this is an area where more research would be necessary in order to draw any type of conclusion. Many of the mechanisms in which the African bees have to tolerate the mites are not understood yet either. Entire bee genomes are being sequenced and compared from colonies all over Kenya to see if bees in different environments have specific genes allowing them to be resistant to different diseases. Further, although scientists believe poor nutrition, parasites, pathogens and pesticides are the factors leading to deaths of American honey bees, they are not exactly sure how these stresses harm bees or how these factors can be prevented. 

Writing Prompt:  Using textual evidence, explain why understanding the relationship the African bees have with parasitic mites is important in regards to helping the U.S. honey bee population.

Honey bees are an integral part of the American agricultural economy and have thrived in North America since their arrival in the 17th century. However, over the last decade, the U.S. honey bee population has been negatively affected by a multitude of factors including poor nutrition, parasites, pathogens, and pesticides. One of the major concerns in the United States is the Varroa mite, which is considered the deadliest parasite of honey bees. The Varroa mite is a parasite that can live on the back of the honey bee by feeding on hemolymph. The presence of the mite weakens a bee’s immune system and causes it to be more vulnerable to disease and other pathogens. The presence of mites has wiped out entire colonies of honey bees across North America and Europe, as well as other places around the world.  However, scientists have recently discovered that African bees are surviving despite the presence of Varroa. If scientists can determine what mechanisms are allowing the African bees to survive, the data could be used to improve the health and well-being of U.S. honey bees. 

When the presence of Varroa was first documented in Kenyan bees in 2010, and scientists discovered that the African bees were tolerating the parasites, scientists recognized the importance of tracking the mite in African bees to further explore why they were not being affected. Even though the honey bees found in the United States were brought over from Europe, their ancestors are African bees. Through conducting research on the interaction between Varroa and African bees and comparing it to the effects of parasites and pathogens on U.S. honey bees, scientists hope to find a way to improve the health of American honey bees. 

The results of scientists’ initial research showed the African bees were not trying to rid themselves of the mites or take any specific action to remove the mites, yet they were able to tolerate their presence. Scientists also discovered possible environmental factors that affected the number of mites found on the bees. At higher elevations, bees had more instances of mites. There are less flowering plants found at higher elevations, which suggests that better nutrition may make bees less susceptible to the mites. Having access to more flowering plants could help bees combat the mite. States one scientist, “Increasing the diversity of flowering plant species in a landscape—one way to boost bee nutrition--could potentially help bees help themselves, by increasing a bee’s natural ability to tolerate Varroa.”

Scientists have many unanswered questions about how the African bees are able to tolerate the presence of Varroa, so research will continue in the hopes that what scientists learn could help American honey bees. If they can understand what mechanisms allow these bees to be more resistant, scientists believe they can “use that knowledge to select for those behaviors and physiological traits.” The research being conducted is varied. For example, entire bee genomes are being sequenced and compared from colonies all over Kenya to see if bees in different environments have specific genes allowing them to be resistant to different diseases. Researchers are also examining different hive types to see if a different hive type might affect honey bee health and productivity. 

In sum, it is hopeful that by understanding the genetics and physiological mechanisms the African bees have to tolerate specific parasites and pathogens, the knowledge can be implemented into breeding and management programs within the United States in hopes that the bees’ health can be improved, and that “honey-bearers [can] thrive for many years to come.” 

Misconceptions/Clarifications:  The Varroa mite is actually an invasive species to many areas in the world. It was originally only found in Asia but has established itself in most areas of the world. This link provides more information on this invasive species. 
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