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Draft Version – Edit Before Use 
Reading Annotation Exercise for Ecology Course  
This assignment aims to teach you to recognize scientific writing generally, and help you understand its components and purposes. Completing the assignment will make it easier to read scientific literature and write your own lab reports.

You will be able to download your answers at the end of the activity. 

This is not a quiz! You will not be graded on how well you annotate the text or answer the questions, only on completion. Do your best, and then learn from any mistakes you make.  


Markup and Shorthand Terms That You Need to Know 
You will be highlighting and marking text using different colored tags. The picture below is a legend for the color-coded tags you will be using. You do not need to do anything with the legend right now; it will be used later in the PDF printout.

Standard terms we use to describe scientific writing like hypothesis, independent and dependent variable, and controls, are defined and discussed in the Resource Guide. There are some less common shorthand terms that we also will use to talk about your writing that are defined below:
· A biological statement is a sentence or phrase stating a previously known biological fact or observed result.  
· A scientific term is a word or phrase that has a more precise or formal definition, and that a person who has not studied college-level biology or other science is unlikely to know. 
· A non-scientific term is a word or phrase that is informal or less precise. You would be more likely to find the word or term in poetry, a novel, or casual conversations. There is no clear-cut definition of what a non-scientific term is, so use your instincts or prior experience to judge. 
· A research question is RELATED to a hypothesis, but they are not identical. Usually a hypothesis is formatted as an "If ... /Then ... statement." Each hypothesis tries to predict a single outcome (the "Then" part) based on specific starting conditions and assumptions (the "If" part of the statement.) A research question is a broader statement of an author's specific aim or purpose for performing a series of experiments, or the overall question they hope to answer by collecting a particular set of observations then analyzing them. Often the research question is near the end of the Introduction section. 



Practice Exercise: 
In-Class Exercise
To annotate text, click and drag to highlight one or more words. Then click on one the given labels to color and tag the highlighted text. If you make a mistake, highlight the mistake and click "Remove" from the labels shown.

P1. The text below is broken up in two paragraphs, but they belong together. Mark the longer phrases or sentences first. Then go back and mark the smaller items. 
1. First, look for and label 3 biological statements (statements about a biological fact or result).
2. Next, label all terms that you think a person without a higher education in biology would not know (scientific term).
3. Finally, mark all terms you think do not belong in a scientific paper (non-scientific term).
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P2. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms.
1. First, look for and label 3 biological statements.
2. Next, label all scientific terms you can find.
3. Finally, mark all terms you think do not belong in a scientific paper. 
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P3. Based on the level of technicality and the word choices, what do you think for whom the text was written?
· Biology Students 
· Scientific Community 
· Lay Public 

P4. Does this text read like it is part of a scientific paper?
· Yes 
· No 
· I don't know

Here is the text again:
...A little walk on one of the North Douglas trails discovered some red alder trees with many odd pinkish/orange sprouts coming out of the lower three feet of trunk. These short sprouts were quite stiff, with rounded tips. One trunk had dozens of them. What could they be? Some digging into the scientific literature via the internet and some consultation with another scientist led to the conjecture that these are adventitious root sprouts, but not the conventional type that grow out into soil just above the normal roots of some kinds of trees, in response to flooding. Adventitious root and shoot sprouts (including those that make short leafy shoots on red alder trunks) both grow from meristem tissues (localized growth centers where new cells are formed) that are part of the normal development of the tree trunk but they often stay dormant and don’t break forth from the bark...

P5. Why does it read or not read like a scientific paper? What is your reasoning?


P6. Was the text written in a concise manner?
· Yes
· I don't know 
· No 


In-Class Exercise 2
P7. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms.
1. First, look for and label 3 biological statements.
2. Next, label all scientific terms you can find.
3. Finally, mark all terms you think do not belong in a scientific paper. 
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P8. Based on the level of technicality and the word choices, what do you think for whom the text was written?
· Biology Students 
· Scientific Community 
· Lay Public 

P9. Does this text read like it is part of a scientific paper?
· Yes 
· No 
· I don't know

Here is the text again:
Burial of coastal sand dune plants, beyond their threshold level of tolerance, imposes an abiotic stress. Burial covers photosynthetic tissue, imposes a physical barrier to upward growth and alters the soil–plant microenvironment, all of which apply strong selective pressures to individuals and filter intolerant species out of the community (Maun, 2004). On beaches and foredunes, burial of herbaceous grasses and forbs typically occurs as high frequency, low magnitude events driven by saltation (Pethick, 1984; Kent et al., 2001) and is a constant feature of the environment. Catastrophic events in which plants are buried in deep deposits (>20 cm) of sand are also possible (Seliskar, 1990; Bach, 2001). The dominant influence of consistent sand movement on coastal foredunes requires plant species to possess adaptive survival traits, such as rapid vertical elongation of shoots (Maun and Lapierre, 1984; Sykes and Wilson, 1990), flexible resource allocation patterns (Harris and Davy, 1987; Martinez and Moreno-Casasola, 1996) and morphological plasticity (Maun and Lapierre, 1984; Moreno-Casasola, 1986; Maze and Whalley, 1992). Herbaceous flora of foredune communities worldwide are dominated by species (e.g. Ammophila spp.) that possess these crucial survival traits, while species that lack some or all of these traits are limited to areas where burial is reduced or absent, thus producing a zonation pattern in the foredunes (Doing, 1985)...

P10. Why does it read or not read like a scientific paper? What is your reasoning?


P11. Was the text written in a concise manner?
· Yes
· I don't know 
· No 

P12. Do you have any questions or comments you want to ask for this section?

End of In-Class Practice Block


Homework  
H1. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. The text is split up in 2 paragraphs. Treat them as a single paragraph. 
1. Try to find and label research goals and/or a hypothesis.
2. Label 5 citations.
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H2. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H3. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	




H4. Do you have any questions or comments you want to ask for this section?



H5. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. Text is split up in 2 paragraphs. Do the following treating all paragraphs as one:
1. See if you can find biological statements and citations.
2. Look and label all statistic procedures.
3. Label 3 scientific terms.
4. Finally, see if you can find what the control and independent variable in the experiment is and label the text accordingly.
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H6. Which part of a scientific paper does this text represent?
· Introduction  
· Abstract 
· Materials and Methods  
· Discussion  
· Results  

H7. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	



H8. Do you have any questions or comments you want to ask for this section?

H9. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. Text is split up in 2 paragraphs. Do the following treating all paragraphs as one:
1. Label 2 biological statements.
2. Label all statistic remarks you can find.
3. Finally, if you find citations, mark them too.
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H10. Which part of a scientific paper does this text represent?
· Introduction  
· Abstract 
· Materials and Methods  
· Discussion  
· Results  

H11. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	


H12. Do you have any questions or comments you want to ask for this section?


H13. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. Text is split up in 2 paragraphs. Do the following treating all paragraphs as one. 
1. Label all sentences that contain interpretations.
2. Label 3 biological statements.
3. Finally, label all citations you can find.
[image: Text

Description automatically generated]
[image: Text

Description automatically generated with medium confidence]
H14. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 



H15. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	




H16. Do the authors interpret the results and put them into broader context?
· Yes  
· I don't know 
· No  

H17. Do you have any questions or comments you want to ask for this section?


H18. Go through the selected citations of the literature cited section and annotate the text according to the labels.
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H19. Do you have any questions or comments you want to ask for this section?


H20. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. 
1. Label 2 biological statements.
2. Label research goals or hypotheses.
3. Label statistical remarks.
4. See if you can find citations, mark them too.
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H21. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H22. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	




H23. Write a title for this paper based on the abstract below. HINT: a title normally contains the study organism and main outcome of the paper.
"Burial is a recurrent stress imposed upon plants of coastal dunes. Woody plants are buried on open coastal dunes and in forested areas behind active blowouts; however, little is known about the burial responses and adaptive traits of these species. The objectives of this study were: (a) to determine the growth and morphological responses to burial in sand of seven woody plant species native to central Canadian coastal dunes; and (b) to identify traits that determine burial tolerance in these species.   Field experiments were conducted to determine the responses of each species to burial. Saplings were exposed to burial treatments of 0, 10, 25, 50 and 75% of their height. Burial responses were evaluated based on regressions of total biomass, height, adventitious root production and percentage allocation to shoot, root and adventitious root biomass on percentage burial.   Pinus strobus and Picea glauca lacked burial tolerance. In response to the burial gradient, these species showed a strong linear decline in total biomass, minimal adventitious root production that peaked at moderate levels (25–50% burial) and no change in allocation to shoots vs. roots. The tolerant species Juniperus virginiana, Thuja occidentalis and Picea mariana showed a quadratic response to burial, with little change in biomass up to 50% burial, but a large decline at 75 %. These species produced abundant adventitious roots up to 50% burial, but did not alter allocation patterns over the range of burial levels. Populus balsamifera and Salix cordata were stimulated by burial. These species showed linear increases in biomass with increasing burial, produced copious adventitious roots across the gradient and showed a clear shift in allocation to vertical shoot growth and adventitious root production at the expense of the original roots under high burial conditions.   Adventitious root production and plastic resource allocation to biomass are adaptive traits of coastal dune woody plants in central Canada, and provide a basis for assessing burial tolerance in woody plants on coastal dunes throughout the world."

Your Title: 


H24. Do you have any questions or comments you want to ask for this section?



H25. Please enter your email address so your TA knows you completed the exercise.


		Submit your homework by clicking ">>" at the end of the survey




Credits:
Text in this exercise was taken from:  
· http://www.plantphysiol.org/content/170/2/603
· http://juneauempire.com/outdoors/2017-08-31/trailside-observations-and-mysteries
· https://www.ncbi.nlm.nih.gov/pubmed/17018567




Reading Annotation Exercise for Physiology Course
This assignment aims to teach you to recognize scientific writing generally, and help you understand its components and purposes. Completing the assignment will make it easier to read scientific literature and write your own lab reports.

You will be able to download your answers at the end of the activity. 

This is not a quiz! You will not be graded on how well you annotate the text or answer the questions, only on completion. Do your best, and then learn from any mistakes you make.  


Markup and Shorthand Terms That You Need to Know 
You will be highlighting and marking text using different colored tags. The picture below is a legend for the color-coded tags you will be using. You do not need to do anything with the legend right now; it will be used later in the PDF printout.

Standard terms we use to describe scientific writing like hypothesis, independent and dependent variable, and controls, are defined and discussed in the Resource Guide. There are some less common shorthand terms that we also will use to talk about your writing that are defined below:
· A biological statement is a sentence or phrase stating a previously known biological fact or observed result.  
· A scientific term is a word or phrase that has a more precise or formal definition, and that a person who has not studied college-level biology or other science is unlikely to know. 
· A non-scientific term is a word or phrase that is informal or less precise. You would be more likely to find the word or term in poetry, a novel, or casual conversations. There is no clear-cut definition of what a non-scientific term is, so use your instincts or prior experience to judge. 
· A research question is RELATED to a hypothesis, but they are not identical. Usually a hypothesis is formatted as an "If ... /Then ... statement." Each hypothesis tries to predict a single outcome (the "Then" part) based on specific starting conditions and assumptions (the "If" part of the statement.) A research question is a broader statement of an author's specific aim or purpose for performing a series of experiments, or the overall question they hope to answer by collecting a particular set of observations then analyzing them. Often the research question is near the end of the Introduction section. 



Practice Exercise: 
In-Class Exercise 1
To annotate text, click and drag to highlight one or more words. Then click on one the given labels to color and tag the highlighted text. If you make a mistake, highlight the mistake and click "Remove" from the labels shown.

P1. The text below is broken up in two paragraphs, but they belong together. Mark the longer phrases or sentences first. Then go back and mark the smaller items. 
1. First, look for and label 3 biological statements (statements about a biological fact or result).
2. Next, label all terms that you think a person without a higher education in biology would not know (scientific term).
3. Finally, mark all terms you think do not belong in a scientific paper (non-scientific term).
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P2. Based on the level of technicality and the word choices, what do you think for whom the text was written?
· Biology Students 
· Scientific Community 
· Lay Public 

P3. Does this text read like it is part of a scientific paper?
· Yes 
· No 
· I don't know

P4. Why does it read or not read like a scientific paper? What is your reasoning?


P5. Was the text written in a concise manner?
· Yes
· I don't know 
· No 

In-Class Exercise 2
P6. Annotate the text below by clicking on the words and  choosing from the given labels. Mark whole sentences first and then mark individual terms.
1. First, look for and label 2 biological statements.
2. Next, label all scientific terms you can find.
3. Next, label all citations you can find.
4. Finally, mark all terms you think do not belong in a scientific paper (colloquial terms). 
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P7. Based on the level of technicality and the word choices, what do you think for whom the text was written?
· Biology Students 
· Scientific Community 
· Lay Public 

P8. Does this text read like it is part of a scientific paper?
· Yes 
· No 
· I don't know

P9. Why does it read or not read like a scientific paper? What is your reasoning?


In-Class Exercise 3
P10. Annotate the text below by clicking on the words and  choosing from the given labels. Mark whole sentences first and then mark individual terms.
1. Look for and label 3 biological statements.
2. Next, label 2 scientific terms.
3. Label 2 citations.
4. Finally, mark all terms you think do not belong in a scientific paper (colloquial terms). 
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P11. Based on the level of technicality and the word choices, what do you think for whom the text was written?
· Biology Students 
· Scientific Community 
· Lay Public 



P12. Does this text read like it is part of a scientific paper?
· Yes 
· No 
· I don't know

P13. Why does it read or not read like a scientific paper? What is your reasoning?


P14. Was the text written in a concise manner?
· Yes
· I don't know 
· No 

Homework  
H1. Annotate the text below by clicking on the words and  choosing from the given labels. Mark whole sentences first and then mark individual terms. The text is split up in 2 paragraphs. Treat both paragraphs as one, and:
1. Try to find and label research goals or hypothesis.
2. Label 2 citations.
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H2. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H3. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	




H4. Do you have any questions or comments you want to ask for this section?


H5. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. The text is split up in 3 paragraphs. Treat both paragraphs as one, and:
1. Look for and label all statistical procedures. 
2. See if you can find what the control and independent variable in the experiment is and label the text accordingly.
[image: Text

Description automatically generated]
[image: Text

Description automatically generated]



H6. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H7. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	




H8. Do you have any questions or comments you want to ask for this section?

H9. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. The text is split up in 3 paragraphs. Treat both paragraphs as one, and:
1. Label all statements relating to statistics you can find. 
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H10. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H11. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	



H12. Do you have any questions or comments you want to ask for this section?



H13. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. The text is split up in 2 paragraphs. Treat both paragraphs as one, and:
1. Label all sentences that contain interpretations. 
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H14. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 

H15. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	



H16. Do you have any questions or comments you want to ask for this section?


H17. Go through the selected citations of the literature cited section and annotate the text according to the labels.
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H18. Do you have any questions or comments you want to ask for this section?


H19. Citation formats vary from journal to journal. In this journal (PLOS One), the citation style requires the authors to put all their citations in the order they appear in the text [1] and cite them in the text as a number in square brackets [2]. The corresponding citations list at the end of the document would be:
1. Klein, ER. 2022. Title of article. Journal Name, Volume and pages.
2. Biesmeijer, DT. 2019. Title of article. Journal Name, Volume and pages.

If you wanted to use the same two references in your lab report, how would you cite them in the text? (Hint: Go to your Resource Guide and look up the citation format used in this course to answer the question.)
· ...[1]...[2]... 
· ...[Klein et al., 2022]...[Biesmeijer et al., 2019]
· ...[Klein: 2022]...[Biesmeier: 2019].
· ...(Klein, 2022)...(Biesmeijer, 2019) 
· ...(Klein, p. 22)...(Biesmeijer, p. 19)


H20. Do you have any questions or comments you want to ask for this section?


H21. Annotate the text below by clicking on the words and choosing from the given labels. Mark whole sentences first and then mark individual terms. 
1. Label 2 biological statements.
2. Label research goals.
3. Label statistical remarks.
4. See if you can find citations, mark them too.
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H22. Which part of a scientific paper does this text represent?
· Introduction 
· Abstract 
· Materials and Methods 
· Discussion 
· Results 



H23. Which of the following is true about this part of a scientific paper?
	
	No
	I don't know
	Yes

	Contains biological statements.
	
	
	

	Has citations. 
	
	
	

	Needs to show reproducibility of the experiment. 
	
	
	

	Objectively states outcomes. 
	
	
	

	Is a summary of the paper. 
	
	
	

	Is written in past tense. 
	
	
	

	Contains hypothesis or research goals. 
	
	
	

	Explains why study is relevant. 
	
	
	

	Subjectively interprets the findings. 
	
	
	



H24. Do you have any questions or comments you want to ask for this section?


H25. Write a title for this paper based on the abstract below. HINT: a title normally contains the study organism and main outcome of the paper.
"Recent declines in honeybee populations and increasing demand for insect-pollinated crops raise concerns about pollinator shortages. Pesticide exposure and pathogens may interact to have strong negative effects on managed honeybee colonies. Such findings are of great concern given the large numbers and high levels of pesticides found in honeybee colonies. Thus it is crucial to determine how field-relevant combinations and loads of pesticides affect bee health. We collected pollen from bee hives in seven major crops to determine 1) what types of pesticides bees are exposed to when rented for pollination of various crops and 2) how field-relevant pesticide blends affect bees’ susceptibility to the gut parasite Nosema ceranae. Our samples represent pollen collected by foragers for use by the colony, and do not necessarily indicate foragers’ roles as pollinators. In blueberry, cranberry, cucumber, pumpkin and watermelon bees collected pollen almost exclusively from weeds and wildflowers during our sampling. Thus more attention must be paid to how honeybees are exposed to pesticides outside of the field in which they are placed. We detected 35 different pesticides in the sampled pollen, and found high fungicide loads. The insecticides esfenvalerate and phosmet were at a concentration higher than their median lethal dose in at least one pollen sample. While fungicides are typically seen as fairly safe for honeybees, we found an increased probability of Nosema infection in bees that consumed pollen with a higher fungicide load. Our results highlight a need for research on sub-lethal effects of fungicides and other chemicals that bees placed in an agricultural setting are exposed to."

Your Title: 


H26. Do you have any questions or comments you want to ask about titles?



H27. Please enter your email address so your TA knows you completed the exercise.


		Submit your homework by clicking ">>" at the end of the survey


Two Examples of Text Annotation Activities		Source: STEM Writing Project
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Biological statement Scientific term Non-scientific term

..A | litttle 'walk 'on 'one | of the North 'Douglas | trails discovered some red  alder | trees
with | 'many | odd | pinkish/orange | sprouts 'coming  out |of the lower  three feet |of  trunk.
These short | sprouts 'were | quite stiff, ~with rounded tips. 'One trunk |'had dozens  of

them. 'What could they be? Some digging into  the  scientific | literature | via the internet
and some consultation 'with  another scientist led to the @ conjecture that these | are

adventitious  root | sprouts, but not  the conventional | type | that | grow out into | soil | just
above the normal roots —of some kinds of  trees, in response | to flooding. = Adventitious
root 'and | shoot sprouts | (including those  that 'make short leafy @shoots 'on | red | alder
trunks)  both | grow from ='meristem | tissues @ (localized | growth  centers 'where new cells | are
formed) that ~are part of  the 'normal development of  the  tree  trunk but | they | often

stay dormant and don't break forth  from the bark....
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Show Discussion (1)  Last Comment 11 Jan 2018 9:22am by Sabrina Setaro
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Biological statement Scientific term Non-scientific term

Burial | | of |coastal| sand| |dune |plants, |beyond| |their | threshold | |level | of | tolerance,| imposes
an |  abiotic | | stress.| Burial| covers| | photosynthetic | tissue, |imposes| a | physical | barrier| to
upward | | growth | 'and | |alters | the | soil-plant| ' microenvironment,|  all |of| which| 'apply @ strong
selective | | pressures | to | |individuals | |and | filter | | intolerant |species| out| of |the ' community
(Maun, | 2004). On  beaches| and | foredunes, @ burial| |of| |herbaceous | grasses |and | forbs
typically | occurs 'as|  high |frequency, @ low |magnitude  events |driven by | saltation

(Pethick, 1984; Kent et al., 2001)  |and |is |a| constant| | feature  of | the |environment.
Catastrophic | | events | |in| |which |plants| are |buried| in deep |deposits |(>20 cm) |of|  'sand
are|  also |possible| | (Seliskar, 1990; | Bach, 2001). |The | dominant |influence |  of | consistent|  sand
movement | ' on| coastal|  foredunes | requires | plant |species |to | possess|  adaptive | | survival | traits,
such | as | |rapid| vertical | elongation 'of |shoots ' (Maun and Lapierre, 1984;

Sykes and Wilson, 1990), | flexible |resource | | allocation | patterns| | (Harris and Davy, 1987;

Martinez and Moreno-Casasola, 1996) and | morphological | plasticity |(Maun and Lapierre, 1984;
Moreno-Casasola, 1986; | Maze and Whalley, 1992). | Herbaceous |flora | of |foredune ' communities
worldwide ' are | dominated by |species |(e.g.| Ammophila spp.) | that | possess | these | crucial
survival | | traits, | while | species  that| lack |'some| |or| all |of | these | traits |are |limited |to
areas | where |burial| |is| reduced|  or| absent,| |thus | producing |a| zonation| pattern | in| | the

foredunes | | (Doing, 1985)...
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Burial | | of |coastal| sand| |dune |plants, |beyond| |their | threshold | |level | of | tolerance,| imposes
an |  abiotic | | stress.| Burial| covers| | photosynthetic | tissue, |imposes| a | physical | barrier| to
upward | | growth | 'and | |alters | the | soil-plant| ' microenvironment,|  all |of| which| 'apply @ strong
selective | | pressures | to | |individuals | |and | filter | | intolerant |species| out| of |the ' community
(Maun, | 2004). On  beaches| and | foredunes, @ burial| |of| |herbaceous | grasses |and | forbs
typically | occurs 'as|  high |frequency, @ low |magnitude  events |driven by | saltation

(Pethick, 1984; Kent et al., 2001)  |and |is |a| constant| | feature  of | the |environment.
Catastrophic | | events | |in| |which |plants| are |buried| in deep |deposits |(>20 cm) |of|  'sand
are|  also |possible| | (Seliskar, 1990; | Bach, 2001). |The | dominant |influence |  of | consistent|  sand
movement | ' on| coastal|  foredunes | requires | plant |species |to | possess|  adaptive | | survival | traits,
such | as | |rapid| vertical | elongation 'of |shoots ' (Maun and Lapierre, 1984;

Sykes and Wilson, 1990), | flexible |resource | | allocation | patterns| | (Harris and Davy, 1987;

Martinez and Moreno-Casasola, 1996) and | morphological | plasticity |(Maun and Lapierre, 1984;
Moreno-Casasola, 1986; |'Maze and Whalley, 1992). | herbaceous| flora |of| ' foredune |communities
worldwide ' are | dominated by |species |(e.g.| Ammophila spp.) | that | possess | these | crucial
survival | | traits, | while | species  that| lack |'some| |or| all |of | these | traits |are |limited |to
areas | where |burial| |is| reduced|  or| absent,| |thus | producing |a| zonation| pattern | in| | the

foredunes | | (Doing, 1985)...
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..These  |studies |provide |valuable| | insight | into |variations| |in| the | responses| 'of | species | that
comprise | 'a |very| small| portion |of |the | global |pool |of |woody | dune |plants, |and| @ point
to the |need| |for 'more  |experimental |studies| of |the | responses |of |woody @ plants |to
burial  'to  bridge |a| significant| gap in| knowledge | of ' the @ ecology | of |coastal | sand
dunes. | | The | |objectives | |of | this 'study 'were: |(a) |to| determine| |the |growth| and
morphological | | responses |to| burial| |in| sand| of | seven| woody | plant |species|  native|  to
central |  Canadian |coastal| dunes; |and |(b)| to |identify | the | traits| |that | confer | burial

tolerance | |in| | these | woody | |plants...




image7.png
..The artificial | | burial experiment| was imposed on saplings | of | Populus, 'S. cordata |and

J. virginiana | in| October 2001, ' as| these species | established well | during |the 2001

growing season. |The remaining |species 'were | allowed to| | establish| for a| second

growing season | |in| 2002, | before | burial | treatments| |were @ initiated |in| | October 2002.
Treatments | | consisted | of a |single |  burial event |imposed upon| saplings to |0, |10, |25, |50
or |75%  |of |  tree height.| | The| | application |of | | percentage| burial treatments| 'was|  necessary

to ensure | |that |all | individuals |in| 'the 'same |treatment | experienced | the |same | loss| @of
source | |tissue | relative| to |sink | tissue, |and| avoid |the | potential|  confounding | associated
with | | absolute | ' burial | depth | treatments |which 'would |impose | | different @ ratios | of | aboveground
to | belowground | 'biomass| on| plants| of | varying| | sizes.| 'Within | each| species,| the| variation
in| |height 'was 'low, |so| that |mean | heights| at  the | beginning |of| |the | experiment|  were
not | |significantly |  different| |among |  treatments| (Table 1). 'Mortality |during |the |establishment
phase | |reduced | the| 'number| of | available | plants |for 'P. glauca |and |P. mariana, 'so |the
10% | burial @ |treatment| was| deleted | |from | |the | experiment | for |these | species.| | Replicate
numbers | | per| |treatment| at |the & beginning |of | the | experiment 'were| | eight |for| J. virginiana,
seven | |for | Populus,| Pinus| and |S. cordata, six |for |T. occidentalis |and| P. glauca, |and| five

for| | P. mariana. |Treatments| were | | assigned| in | randomized | blocks...
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..The | | relationship |  between | plant | growth | indicators |(total | plant| biomass| and| @ plant| | height),
morphological | | responses | (adventitious | root| 'biomass |and| @ percentage | allocation ' to | shoots,
adventitious | | roots |and| stems)| and| | the| imposed @ burial | gradient |were @ examined | by
simple | | regression. | The | appropriate | regression | type 'was @ selected |based |on | examination | of
the | residuals |to| ensure | that |assumptions ' of |  the | analysis| 'were 'met | (Zar, 1999). |Non-
linear | trends | |were | |fitted |with | quadratic | functions, |while ' data | |were | subjected| to
logarithmic | | transformation | ' [loglO(x '+ |1)] |where | examination | of | residuals | plots | suggested
such | | transformations | |were | | justified | on  the| basis| ' of @ heteroscedasticity | (Zar, 1999). | Outliers
beyond | three | standard | deviations |from | |the |predicted |value |were 'removed |  from| analyses.

All | |analyses 'were| conducted |using |SPSS |version| 115 (SPSS| Inc., | Chicago, IL, USA), | and

assessed | | at| |a | | significance |level| of [P < 005....
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Biological statement -

...Most | | of |the |species |studied| |lacked | the| ability |to| @increase  |vertical | growth |in
response | | to |  burial| |(Fig. 2).| There |was| no| relationship | between  plant ' height| and |burial
in| |Pinus, 'P.| glauca  and|  J. virginiana, | all| of ' which| 'had |relatively | constant |mean
heights | | across  |the | treatments |(Fig. 2,| Table 3). | |In| the |case |of 'T.| |occidentalis |and| P.
mariana, | | there | 'was| |a| |quadratic |response| to|  burial |that resulted | in| peak| | heights |at
75| %; |however, | these | increases 'were |not |significant |(Fig. 2, Table 3). |The | clear
stimulatory = | vertical | | growth | response | exhibited by 'both| |S. | cordata and| Populus |involved

significant | | linear | | increases | |in|  height| with |increasing ' level |of | burial |(Fig. 2, 'Table 3)....
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Biological statement Interpretation

The |  stimulation | of 'S. cordata and |Populus| by |burial 'was | typical| |of the| response
exhibited | by | 'most| | specialized | coastal| dune | species| | (Maun and Baye, 1989), | and
corresponded | | well |to|  their |natural | distributions| 'as| dune | | building| 'shrubs| on the| |foredunes
of | the 'Great| Lakes ' (Baldwin and Maun, 1983; |Maun, 1998). | Stimulation |in | foredune | | grasses
and | forbs| that | benefit| from| sand burial |has| been| measured |as an| |increase| in| | total
biomass, | | leaf | area, |plant| | height,| | chlorophyll |content,| net |CO2  uptake, |flowering| |and
stem |  density | | (Disraeli, 1984;| Yuan et al., 1993; |Perumal, 1994). ' The | observations|  of | woody
plants | | presented | here  |indicated |that |increases| in| both| |total | biomass |and| | plant |height
occur | |in | |response |to| |burial |in| |S. | cordatal and |Populus, |and |these | are| | consistent
with | | those | | previously | observed | by ' Shi et al. (2004) |in | partially | buried | seedlings |of| U.

pumila, | |an | |important| |species| of @ semi-arid |sandlands | in | northern |China.
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Biological statement Interpretation

...Interestingly, ' S. cordata| and| |Populus| showed| the ' lowest| growth 'and| highest | mortality
the | control| | treatments, | suggesting | that |they '=might | actually @ require |regular |burial |to
survive | |in| dune| systems. |The |  decline| of |vigour| |in| the| |absence | of |burial /is| a
general | phenomenon | of | specialized | dune | |species| |(Maun, 1998), |which |is | |probably | best
demonstrated | |in| | the dune-building ' grass| Ammophila | breviligulata |(Eldred and Maun 1982).
The | results | presented @here |suggest | that | the |concept| is| also |applicable | to | woody

species | of | coastal |dunes. |The| decline| in| vigour |has| been |hypothesized| to |be| | the

in

result| | of |  complete | exploitation 'of | soil| | resources| |(Willis, 1965), | root | decortication | (Marshall,

1965), | desiccation | of | the ' growing | point |(Olson, 1958), | physiological | sink | limitation | |and
harmful | |soil | | microorganism | |activity |(van |der| |Putten et al., 1988); | however,| Maun (1998,
2004) | has| suggested | that 'all| of | these | factors|  interact| to| |produce | decline |in| |the

absence | of |sand | |deposition...
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Burial | |is a | |recurrent stress | imposed upon | plants | of coastal dunes. 'Woody plants| are |buried
on open | coastal dunes| and in | forested areas| behind |active blowouts; ' however, | | little | is known
about the | burial responses| |and | adaptive traits |of these species. | The objectives | of this study
were: (a) | to determine | the growth |and| morphological |responses| to burial |in sand |of seven
woody plant | species @'native to| |central Canadian coastal | dunes;| 'and (b) |to identify | | traits

that determine | | burial tolerance | in these species. | Field experiments |were conducted |to determine
the responses | of each species| to burial. ' Saplings |were exposed to| | burial treatments | | of

0, 10, 25, 50 and 75% | of their height. |Burial responses | were evaluated | based on | | regressions | of
total biomass, | height, | adventitious root production 'and | percentage | allocation| to | shoot, | root
and | | adventitious root biomass | 'on | |percentage | burial. Pinus strobus | and| Picea glauca |  lacked
burial | | tolerance.| In| response to the | burial gradient, | these species |showed ' a| strong

linear decline | 'in| total biomass, | minimal | adventitious root | production| that |peaked |at | moderate
levels | | (25-50% burial) | 'and| no change ' in|  allocation| to | |shoots vs. roots. |The| tolerant
species |  Juniperus virginiana, | Thuja occidentalis | | and | |Picea mariana |showed | a | | quadratic
response  |to |  burial, |with | | little change | in| |biomass| up to |50% | burial, 'but |a| large

decline | |at| |75 %. |These |species|  produced | abundant | adventitious roots| up to |50% burial,
but did not alter | allocation patterns | over the range of | | burial levels. |Populus balsamifera | |and

Salix cordata | |were stimulated by | burial. | These | species| |showed | linear increases| 'in |biomass
with | | increasing burial, |  produced | | copious | adventitious roots | across| |the gradient| and |showed

a clear shift| in| |allocation to |vertical shoot growth | 'and | adventitious root production

at the expense of |the | original roots| under| | high burial conditions. Adventitious root production
and | | plastic resource allocation| to | biomass| |are | adaptive traits| of | coastal dune |woody plants
in central Canada, |and | provide ' a basis| for| assessing | burial tolerance ' in| woody plants | on

coastal dunes  |throughout the world.
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Scientific term Colloquial term Biological statement

Nosemosis, or Nosema disease, is caused by  two species of  microsporidian | parasites

(a type of spore forming fungus) called 'Nosema apis 'and Nosema ceranae. 'N. apis

is thought to | have originated on | European honey bees, while N. ceranae is thought to
have evolved |as a  pest of |Asian honey bees ' (Apis cerana) and has  only started to

affect the |European honey bees relatively recently. 'N. ceranae appears to be 'more damaging

than | N. apis, affecting more cells in the bees mid-gut and Kkilling | infected 'bees | faster

than | N. apis.
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Biological statement Scientific term Colloquial term

Infection | of |adult bees| at a| young age 'can | cause the |bee| to have | difficulty

digesting food | |for the | | rest of its life. |These | bees| |usually | do not| ' produce

brood food/royal jelly |secretions| | from the | hypopharyngeal glands | 'and| | often |skip the

brood rearing stage | ' of their| | life, |becoming |forager bees| 'at a young| age. |The | infected bee
often has a| shortened  |adult lifespan.| |When | |queen bees 'become |infected| | they also| have
reduced lifespans | |and |  cease to| |lay eggs.| |These impacts| cause | reduced | |colony health,

population and performance, | | which | can| |ultimately |result |in| the| colony | |dying.
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Biological statement Scientific term Colloquial term

..There are| bee-flies,| 'members| of the fly | family |  |covered| |in| soft| |brown |  fur, |which |look
and | act| like| bees.| Among |the native | insects| |are plenty of | honeybees | (Apis mellifera), | |the
species | |raised by | beekeepers| |worldwide |and | |introduced |to the| | Americas| by | | English

settlers| |in the | seventeenth ' century. |All these| insects |are| drawn| to a | |clump| of red
vetch | | (Vicia villosa), | 'an| |invasive |weed.| |Just| down the road| is a| patch| |of |&native |lupins,

laden | |with | |purple | blossoms.| But the | lupins |bloom | |in| silence: |no| bees | attend | them....
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Honey bees, |Apis mellifera, |are |one | |of the |most| |important| | pollinators 'of | agricultural crops
[1].| | Recent |declines 'in| honey bee | |populations| in| many |North American 'and | European
countries | | [2]-[4]  |and |  increasing | cultivation | of | crops|  that |require |insects | for| @ pollination
[5] |raise | concerns| about| pollinator shortages| |[5], [6]. @ Habitat destruction, |pesticide use,
pathogens |and| climate change | are | thought| to | have contributed |to these |losses |[2], [7], [8].
Recent |  research | suggests |that |honey bee diets, | parasites, @ diseases 'and | | pesticides | interact
to | have | stronger | negative effects |on |managed | honey bee colonies |[9], [10].

Nutritional limitation | | [11], [12] |and  |exposure  to| sub-lethal | doses| | of| @ pesticides | [13]-[16],  |in

particular, | 'may | | alter | | susceptibility | to| or| severity |of | diverse| bee parasites |and | pathogens...
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..This study |addresses ' two |important| ' questions.| '1) What| types @ of | pesticides| might | bees
be | |exposed| to| in| |major crops? |While |multiple studies |have | characterized the | pesticide
profile | of | |various materials | inside a |honey bee nest |[27], [28], |few | have| looked | at the
pollen ' being| brought |back to the |nest. |2) How | do |field-relevant| |pesticides | blends | affect

bees’ | | susceptibility | 'to| |infection| |by the |Nosema | | parasite?...
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..The | | Nosema infection experiment | |is similar to| | published methods ' [26]. |We | obtained | 210
disease-free | |honey bees | |from| each of three |  healthy | colonies | at the ' Bee Research Laboratory.
Each 'bee 'was placed |into one |of 21 | groups 'upon ' emergence, | with the 'ten| bees | in the
same | group | 'and | from the| same| colony 'housed |together |in a | wooden hoarding cage
(12x12x12 cm). |Each group |of | bees |was |fed |1 g of pollen |mixed with| 0.5 mL | |of| | syrup
(1:1 sucrose to water by weight), | | which they | fully |consumed |in|  2-4 days. 'These |pollen cakes
were | placed in| |small | |petri dishes| |with the | laboratory cages. ' Pollen| from | | either one of the
crop | fields| for| one of two | control diets 'were| |used. 'The |pollen control group ' (“BRL") |was
fed a| 'mixed pollen diet | prepared by | the| USDA-ARS |Bee Research Laboratory. |This | pollen
was collected | | in the | desert| | Southwest | (Arizona Bee Products, Tucson, AZ) 'and | tested |as
pesticide-free ' | by | the USDA Agricultural Marketing Service  prior| to |use.| A| protein control group

was | fed an | | artificial honey bee pollen| |substitute, | MegaBee®...
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..To look | |for | potential effects| 'of | individual pesticides 'on|  susceptibility |to | Nosema infection,
we | | calculated the |relative risk| |and |its '95% confidence interval |for ' bees| becoming | infected
after|  consuming | |pollen 'with a| specific | pesticide. |Relative risk | measures the | chance | of
developing a | | disease | after a |particular|  exposure| |[41], 'here @ each| pesticide. A |relative risk
value | of  one |indicates |that the | probability of |infection| 'is equal |between | exposed | and

non-exposed groups.

We | | further | tested | effects of | | pesticides in| pollen| on measured ' Nosema prevalence | | using a
generalized | | linear mixed model |with a |bee’s Nosema status 'as the |response variable, | |the
source hive |and | pesticide variables| as| fixed effects, 'and the| | pollen sample | fed | to the| bee
as a |random effect. | | Collinearity |prevented | developing |a| full| 'model |to| | investigate ' in| @ detail
how | pesticides | |and | pollen| source | affect| 'bees’ | susceptibility |to |Nosema | | infection. |We
thus | | selected | for | analysis |two 'measures  that |vary| with |crop |and  are| not | nested:
total | | pesticide |  diversity |and| fungal 'load. |To| | graph |logistic |regression|  results| |in| a
meaningful | manner, |we | followed | recent| |recommendations| |[42],| [43] 'and| a | modification| @ of
the | ' logi.hist.plot | |function| in| the 'R |popbio | package| [44] |that |shows @our |mixed | model

output...
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...Bee colonies | collected | different| |amounts of pollen | 'in the | different | crops | |(Table 1; |Kruskal-
Wallis test: | H7 =29.6, 'p= 0.0001). Pollen diversity, | estimated | by |quantifying the | number|  of
differently colored | pollen pellets | |collected in| |pollen traps,| |varied 'by| crop |(Table 1; | Kruskal-
Wallis test: | | H7 =23.5, ' p= 0.0014). The proportion of |pollen |that |bees | collected @ from the
target crop,  |except for |almond and apple, |was| |low |(mean= 0.3360.05; Table S1). |Like

pollen weights, | |this | proportion | |dramatically differed | between | crops | |(Fig. 1; H7 = 44.86, p,0.0001).

Notably, | none of the | |pollen| trapped |from | hives in|  blueberry, |cranberry| |(early and late),

pumpkin or watermelon fields | 'was | from the | | target | crop...
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Interpretation

..The | |results | |from |this study | highlight |several patterns that ' 'merit| |further attention. | First,
despite being | rented to| |pollinate | specific crops, 'honey bees| did not| always |return| to the
nest | with | corbicular ' pollen| from those | crops. |These findings | support | other research |with
honey bees | |and | | native bees| | indicating |that in| |some crops | native bees| |may be | more
efficient | | pollinators | |[45]. | Second, | fungicides | were present | at high levels| |in both 'crop | and
non-crop pollen | | collected by ' bees.| Third, | two | fungicides | (chlorothalonil and pyraclostrobin),
and | | two | miticides | used by | beekeepers to| ' control| varroa infestation |(amitraz and fluvalinate)
had a | pronounced effect 'on |bees’ | ability to |withstand | parasite infection. | Research |on
pesticides’ | effects| on| bee health |has| focused ' almost| | exclusively |on| |insecticides

(e.g. fipronil| [15] 'and the | neonicotinoids imidacloprid

[13,14] |and | thiacloprid | |[15]). |Finally, | several |individual | pollen samples| | contained | loads
higher than| the| median| lethal dose | for a |  specific pesticide. ' While & multiple studies ' have
shown | negative effects of |specific| | pesticides| on| honey bee |individual| |and| colony | health
[14,15,22,26] |and | high | pesticide exposure | |[27,28], |ours |is the first| |to| | demonstrate ' how

world | | pollen-pesticide | | blends | | affect| |honey bee health...
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Interpretation

...0ur results | | show that| |beekeepers| need to |consider |'not only | pesticide regimens | of the
fields | 'in which |they are |placing | | their| 'bees, |but also| spray programs |near those |fields
that may | contribute to | | pesticide drift| fonto| weeds. |The| bees| |in our study |collected |pollen
from | diverse sources, | often |failing to| |collect| any |pollen| |from the |  target crop | |(Fig. |1).
All of the |non-target pollen |that we | were able to| identify |to| 'genus or species 'was| | from
wildflowers | | (Table | | S1), | suggesting |the | |honey bees |were |collecting | significant amounts | of
pollen ' from weeds | | surrounding our focal fields. |The two |exceptions| to this| were  |hives
placed in 'almond |and | apple | orchards.

Almond flowers | | early |in the year,| and |almond orchards | are |large,

thus | | providing ' honey bees | 'with| | little access to| other |flowers.

Honey bees |rarely | collect| pollen | from | | blueberry or cranberry | | flowers, |which |only| |release
large quantities |  of | pollen | after being | vibrated by | | visiting bees |(buzz pollination) | [46,47].
Honey bees |are not| capable of 'buzz pollination| and  thus| |are |unlikely to | collect

large amounts of pollen ' from these | plants |to  bring back 'to the| colony. | Bumble bees, | which
can | | buzz pollinate, | | collect 'mainly | blueberry pollen 'when | placed | in| |blueberry fields| @ [48].
Interestingly, | ' the two | crops| that |saw | high levels |of | pollen collection |by | honey bees | are
Old World | |crops| that| |evolved |with| |honey bees |as| | natural pollinators. | Crops| @ native|  to
the New World, |where | honey bees |have| been @ introduced, | yielded |little or no| pollen| |in

our samples...
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Recent| | declines in| honey bee| populations |and| | increasing demand | |for | insect-pollinated crops
raise |  concerns | about| pollinator shortages. | Pesticide exposure | and| |pathogens |may | |@interact to
have | ' strong negative effects on| 'managed honey bee colonies. ' Such findings | are of | | great concern
given the | large numbers| and | high levels |of| pesticides| 'found in|  honey bee colonies. | Thus
it is| |crucial to | determine  'how |field-relevant combinations | 'and| |loads | of | pesticides | affect
bee health.| | We | collected | pollen| from| bee hives| in| seven major crops | to | determine

1) what|  types of | pesticides| bees |are exposed to| when | rented for | |pollination |of

various crops  'and |2) how | field-relevant pesticide blends| | affect| bees’| @ susceptibility |to the

gut parasite  Nosema ceranae. |Our samples | represent| pollen | collected by | foragers | for| use
by the | |colony, 'and ' do not 'necessarily |indicate | foragers’ roles| as |pollinators. |In| | blueberry,
cranberry, | | cucumber, | | pumpkin | | and | |watermelon | 'bees| collected | |pollen | almost exclusively | from
weeds and wildflowers | | during | ' our =sampling. 'Thus| 'more attention| must be paid to ' how
honey bees | |are | exposed to| pesticides | outside of the field | in |which|  they |are |placed. 'We
detected | | 35 different pesticides | |in the | sampled pollen, 'and |found| |high fungicide loads. |The
insecticides | | esfenvalerate and phosmet| |were ' at a | |concentration | higher than their | median

lethal dose| in at least one @ pollen sample. |While | fungicides |are| |typically 'seen as| fairly safe
for| | honey bees, |we | found an | |increased probability | of |Nosema infection| 'in| bees | that
consumed | | pollen |with| 'a higher | | fungicide load. ' Our results highlight |a need | for | research| on
sub-lethal effects | |of | fungicides 'and other | chemicals | that |bees  placed| in |an

agricultural setting | ' are|  exposed | to.




image1.png
Sci

fic term Non-scientific term Biological statement

Adventitious | roots are plant | roots ' that form from  any nonroot tissue  and are
produced both ' during normal ' development | (crown roots 'on cereals and nodal roots &on
strawberry  [Fragaria 'spp.]) and | in  response to | stress | conditions, such 'as |flooding,
nutrient | deprivation, 'and |wounding. 'They  are & awesome, 'because  they are | important
economically | (for cuttings and food  production), ecologically ' (environmental stress | response),
and for human  existence | (food | production). To | improve  sustainable food  production | under
environmentally extreme | conditions, it is  important to | understand | the | adventitious | root
development of crops both 'in normal and stressed | conditions.

Click to edit highlight text
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Therefore, | | understanding | the | | mysterious | regulation |and| | physiology | of |adventitious | root
formation | |is | | critical | for | breeding| |programs. |Recent| work | shows | that | different 'adventitious
root | |types|  are | regulated | differently, 'and| | here,| 'we |propose |clear |definitions| |of| | these
classes.| ‘We | use three | case| studies |to| |summarize|  the | @physiology |of | adventitious | root

development | in| response to| flooding |(case | study| '1),| @nutrient |deficiency | (case |study | 2),

and | wounding | | (case |  study | 3).
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