Graph Type C

Name_____________________
Background/Content Level 4 

Date______________________

Page 1

[image: image19.emf]? ?


Let the Sun Shine In: 

Part 1: Photosynthesis of Annual and Perennial Crops

Data provided by and written by GK-12 Fellow Nikhil S. Jaikumar

Background Information:


Plant breeders are trying to develop new crops that are better for farmers and for the environment.  Most of the crops that farmers grow now are annuals, meaning that they die and have to be replanted every year. Recently, plant breeders created some hybrids between wheat plants and one of their wild relatives, a prairie grass called kernza.  A hybrid species is the offspring of parents of two different species.  Kernza is a perennial grass (it lives for more than one year).  By mating regular annual wheat with kernza, breeders created a new hybrid wheat that is perennial.  Breeders also created a hybrid between rye, a common grain that we make rye bread from, and one of its wild relatives, perennial rye, creating a new hybrid perennial rye.

Breeders want to improve the ability of wheat and rye to do photosynthesis. Photosynthesis it is the process by which plants take carbon dioxide (CO2) from the air and energy from the sun and convert it into food for the plant. A plant that can photosynthesize faster could potentially have more available resources, which should help it produce more seeds, make more green tissue (food humans and livestock), and survive through more than one year. 

In an experiment at Michigan State University, researchers measured photosynthetic rates in hybrid perennial wheat and hybrid perennial rye plants and compared them to photosynthetic rates in annual wheat and rye.  To do this, they measured photosynthesis in five plants of each type: perennial wheat, annual wheat, perennial rye, and annual rye.  The data are shown on the next page.
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(A) DATA   Look at the data below.  


Finish filling in the table below by averaging the photosynthetic rates of perennial 
wheat, annual wheat, perennial rye, and annual rye.
	Crop
	Seasonality
	Photosynthetic Rate of five plants

(µmol CO2/m2/s)
	Average Photosynthetic Rate

(µmol CO2/m2/s)

	Wheat
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	Perennial
	28
	

	
	
	29
	

	
	
	27
	

	
	
	28
	

	
	
	28
	

	
	Annual
	22
	

	
	
	25
	

	
	
	23
	

	
	
	26
	

	
	
	26
	

	Rye
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	Perennial
	23
	

	
	
	25
	

	
	
	23
	

	
	
	24
	

	
	
	24
	

	
	Annual
	20
	

	
	
	17
	

	
	
	19
	

	
	
	20
	

	
	
	22
	


Notes About the Data:

A plant’s “Photosynthetic Rate (µmol CO2/m2/s)” is a measurement of how much photosynthesis a plant can do in a certain amount of time.  The higher the number, the more photosynthesis the plant can do in the same amount of time.  

In this experiment, photosynthetic rate is measured as the amount of carbon dioxide (µmol CO2) absorbed by a square meter (m2) of leaf area in one second (s).  For example, if a plant has a photosynthetic rate of 28 µmol CO2/m2/s, it means that on average, one square meter of that plant’s leaf area can absorb 28 micromoles of Carbon Dioxide (that’s 16,856,000,000,000,000,000 molecules of carbon dioxide, or 0.00000074 pounds of carbon) in one second.
Scientific Question 1:  
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How do photosynthetic rates differ in annual and perennial wheat?

Evidence  Data that MSU researchers collected is evidence that you can use to answer the Scientific Question 1.


First, finish filling in this table using the averages you calculated on the previous 
page:

	Crop
	Seasonality
	Average Photosynthetic Rate

(µmol CO2/m2/s)

	Wheat
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	Perennial
	

	
	Annual
	



Second, draw a bar graph comparing the photosynthetic rates of perennial and 
annual wheat.
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Claim: Write a claim that answers the scientific question.
Reasoning: How does the evidence (shown in the graph and data table) support your claim?  Be specific!
Scientific Question 2:  
How do the photosynthetic rates differ between annual and perennial rye?
Evidence:  Data that MSU researchers collected is evidence that you can use to answer the Scientific Question 1.


First, finish filling in this table using the averages you calculated on the previous 
page:

	Crop
	Seasonality
	Average Photosynthetic Rate

(µmol CO2/m2/s)

	Rye
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	Perennial
	

	
	Annual
	



Second, draw a bar graph comparing the photosynthetic rates of perennial and 
annual rye.
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Claim: Write a claim that answers the scientific question.
Reasoning: How does this evidence support your claim? 
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