Botany Inquiry Lab
Purpose

To determine which environmental factors have the greatest influence on seed germination rate. Sample variables to be tested include temperature (cold vs. room temp OR warm vs. room temp), light levels (24 hour darkness vs. 24 hour light), orientation (vertical vs. horizontal), or moisture level (saturated vs. damp)

Materials
Pinto Beans ( or other )

Petri dishes

Paper towels

Water

A box with lid or other dark conditions

Tape

Incubator or refrigerator

Thermometers (2)

Lamp or other light source

10 ml graduated cylinder

metric rulers (cm)

Procedure

Divide the class into groups. Each group will test a different variable (two conditions). 
1. Place three pinto beans on damp/wet paper towels in each of two Petri dishes. Place each dish in one of the test conditions. 
2. Groups will collect data each day for approximately two weeks. Groups should measure the stem and root growth for each bean each day and calculate an average length of root and average length of stem each day. Keep a proper data collection log. 
3. At the end of the two week period, data collected by each group will be displayed for the class. Each student is to write a lab report comparing the variables tested by the class.

Guidelines for Lab Report

Title (5 points): be sure it reflects the variables tested.

Purpose (5 points): thorough and complete.

Introduction (20 points): Research on the environmental variables that affect the rate of seed germination and on the type of plant used in the experiment. Be sure to cite your sources. A minimum of two sources are expected. 

Materials and Methods (10 points): Be sure to describe the procedures followed by all the groups and the materials used to do so.

Data (35 points): Your data section should include the following (1) complete data table showing the average root and stem growth measured by each group for the duration of the experiment. (2) Line graph showing the average root length for each group, (3) line graph showing the average stem length for each group, (3) line graph showing the average overall length for each group.

Discussion (25 points): Summarize the data presented. Be sure to address the following in your discussion as well. 

1. Did any of the variables tested show significant differences in the rate of root growth?
2. Did any of the variables tested show significant differences in the rate of stem growth?
3. Did any of the variables show significant differences in overall growth?
4. Which variable does the data suggest is the most important for seed germination (all seed germination depends on a variety of environmental conditions, but which does our data suggest might play a  key role?)
5. Can you think of any sources of error in our data? Was there anything about our experimental design that might have skewed our data?
Conclusion (5 points): draw a logical conclusion to this lab

Bibliography (5 points): Properly cite the sources used in the Introduction
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	Variables that Affect Germination of Phaseolus vulgaris (pinto bean)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Variable
	Length of root (cm) each day

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	Average

	Temperature
	  ________ ◦C (warm)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	  ________ ◦C (cool)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Light
	12 hr light/12 hr dark
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	24 hr darkness
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Orientation
	vertical
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	horizontal
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Moisture level
	saturated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	damp
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Variable
	Length of stem (cm)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	Average
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	  ________ ◦C (cool)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Light
	12 hr light/12 hr dark
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	24 hr darkness
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Orientation
	vertical
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	horizontal
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	Data Log

	Day
	Date
	Group
	Measurements 
	 Comments

	
	
	
	Plant
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	3
	Daily Average
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	Section
	Points Earned
	Points Possible

	Title
	 
	5

	Purpose
	 
	5

	Introduction
	 
	….

	…env factors
	 
	5

	…pintos
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	…citations
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	Materials and Methods
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	Data
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	Discussion
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	5
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