Biology 370 – Environmental Science


Name:________________________________
Environmental Science Lab #3

“Population Growth of Lemna”

(Variable Points)

INTRODUCTION
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Ecology is the study of the interrelationships between organisms and their environment(s).  One subdiscipline of ecological inquiry is the study of how populations of species are affected by their surrounding environment.  This is called the study of population changes over time, or population dynamics.  In today’s lab we will investigate a population of duckweed (Lemna minor) and study its population growth by introducing a specific number of individuals in an area and then counting them over a period of 2 – 3 weeks. Duckweeds are small, free-floating, freshwater plants.  They can be found covering the surface of ponds and in the protected portions of lakes.  They are easy to grow in the laboratory, and since they grow rapidly, they are well suited for a population growth experiment.


However, there can never be enough resources (food, oxygen, water, space, etc.) to support in infinitely increasing population.  At some point the population reaches a stable size (abundance), where the number of individuals produced equals the number of individuals dying.  If the increase in the population slows down due to the number of individuals present, the population growth varies with the population density, or is density-dependent.  We will attempt to determine if the population growth of Lemna is density-dependent and how different environmental factors can affect population growth.

EXPERIMENTAL PROCEDURE


Our experiment is based upon the scientific method.  Thus, one of the first steps is to define/write our initial hypotheses regarding the probable experimental outcome.  We will discuss several hypotheses (plural form of hypothesis) before we begin the experiment.  Once the hypotheses have been generated we will begin the experiment.


Just outside the front of the Natural Sciences Building is a small pond containing a population of Lemna minor.  We will obtain our test subjects from this population, bring them into the lab and then build our experiment.  The procedure is very simple.  We will place a number of Lemna in small containers that have four (4) different types of growth mediums:  (1) Pond water, (2) Distilled water, (3) “Optimum Growth Medium”, and (4) a growth medium with a Ph of 3.  The class will be distributed into 4 groups; each group will work with a particular medium.  Once you have been assigned to a specific group you may not switch.  Your responsibilities are to set-up the experiment, and follow it through to the end at ~ 2-3 weeks.

For this experiment to be successful, you must count accurately.  The Lemna population is made up of tiny clusters, and each cluster usually has several fronds of varying sizes.  You must decide on the size that we want to consider, and then count only the fronds that are of that size or larger.  For example, in the adjacent figure, you should count fronds 1, 3, and 4, but not 2 or 5 since they are small.  Also, do not include dead or dying (not green) fronds in your counts.  Each frond is considered a single individual.

You must place your group’s growth medium in the appropriate container(s) and place 10 “individuals” in it.  This will be the starting population size.  Everyone, regardless of treatment group, must place 10 “individuals” in their own set of medium.  After this is done, we (and the lab preparator – Julie) will place the containers under light.  You must carefully label each container with your group’s initials and record in your notes the type of growth medium.

As a group, you must revisit the experiment in weekly intervals to count the number of individuals.  Depending on the results, we will either continue the experiment for 3 weeks or 2 weeks.  Let’s hope for good results?  Upon completion of the lab, we will share all the data.  Next, you will be responsible for writing a short laboratory report on your interpretation of the results.  This means you will have to graph all the data and submit a short report.  I will give you more details and assistance near the end of the experiment.  For now, I want you to focus on establishing a good scientific experiment.

Experimental Design
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Sample Data Sheet

	Treatment - 

	
	Population Abundance

	Sample
	Date
	Petri Dish #1
	Petri Dish #2
	Petri Dish #3
	Petri Dish #4
	Petri Dish #5
	Average Abundance Estimate
	Standard Deviation
	Standard Error

	N0

	23 April
	
	
	
	
	
	
	
	

	N1

	27 April
	
	
	
	
	
	
	
	

	N2

	30 April
	
	
	
	
	
	
	
	

	N3

	4 May
	
	
	
	
	
	
	
	

	N4

	7 May
	
	
	
	
	
	
	
	





























