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Does soil moisture affect plant performance? 

Data provided by NSF GK-12 BEST project and 
Written by GK-12 Fellow Tomomi Suwa, Cara Krieg and Alycia Lackey 

Background Information:
Many factors can affect how well plants grow. In order to grow, plants need water, light, and carbon dioxide. Other organisms, such as plant pests, pollinators, and diseases, can also affect plant growth. How do scientists test whether these factors affect plants growth? 

To address this question, a group of young scientists in Michigan decided to focus on how soil moisture (amount of water soil holds) affects plant growth. They planted seeds in a 2m x 2m plot at each schoolyard and measured soil moisture once plants began to grow. They also collected plant growth above ground, not including roots, and dried it for at least one week. This is called biomass, and it is a measure of how much plants grew excluding the mass of water in the plants. The data they collected are summarized below and can be used to test whether soil moisture affect how well plants grow.
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Scientific Question: How does soil moisture affects plant performance?

A) What is your prediction? Why do you predict this?
If having more moisture in the soil (independent variable) yields more biomass (dependent variable), then schools with higher soil moisture will produce more biomass. 
OR//

I predict that soil moisture positively affects plant biomass.  

(B) Look at the data below. Do you see any patterns related to your prediction?
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	School
	Biomass (g)
	Soil Moisture (%)

	Harper Creek 1
	85.7
	13.7

	Harper Creek 2
	153.5
	11.0

	Harper Creek 3
	50.8
	15.6

	Olivet
	22.2
	14.1

	Plainwell
	46.2
	7.5

	Comstock
	95.9
	11.6

	Delton Kellogg 1
	223.9
	16.6

	Delton Kellogg 2
	84.8
	13.4

	Gull Lake 1
	81.1
	22.3

	Gull Lake 2
	87.9
	15.1

	Lawton 1
	128.7
	9.7

	Lawton 2
	85.8
	18.7

	Plainwell 1
	8.7
	7.1

	Plainwell 2
	9.9
	9.8


(C) What parts of the data will you use to answer the scientific question? 
Identify independent and dependent variables. 






             

Independent (what did we set up?):  Soil Moisture_ (%) units
Dependent variable (what did we measure?): _Biomass________(g )units

Circle numbers you will plot on your graph.

(D) Use the data you circled to plot a graph showing 
independent variable  (x-axis) versus dependent variable (y-axis). 

(E) Claim: Using the information from your graph, write a statement that answers the scientific question: “How does soil moisture affects plant performance?”

An increase in soil moisture tends to increase plant biomass (i.e. positive correlation between moisture and biomass). However, there is a very weak relationship between soil moisture and biomass. Based on the data provided, soil moisture does not seem to affect plant biomass.
(F) Evidence: What data from the table or graph allows you to make the claim above?
The relationship between biomass and soil is positive, indicated by a positive slope (3.956). However, only 8% of variation in plant biomass is explained by soil moisture (R2=0.0835).
NOTE: For students who do not use excel to obtain an R2 value, they should still be able to determine the relationship is weaken given the wide spread of points around the best-fit line.
(G) Reasoning: How does the data in your graph support your statement? Draw arrows and/or circle the parts of the graph that you used to make your statement.  

Plant biomass is not affected by soil moisture. 

It would be important to discuss why we found this result with students. Some potential explanations include:

a) Not all the soil moisture data were taken on the same date. It is possible that some moisture measurements were taken right after the rain.

b)  Other factors such as nutrient level and light may be stronger limiting factors for plant growth. 

c) Plants may not be limited by rain in this region (unlikely).

d) This data is collected from many different schools.  In some locations soil moisture may be an important limiting factor on biomass but at other schools light or nutrient limitation may be more important.
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