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Ecosystems and Climate Unit
Biological Succession in a Microecosystem
    




	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Introduction:
In any biological community, certain species of living things are more numerous than others. Usually a community contains one dominant organism. However, some communities are able to have two dominant species, such as the oak-hickory forest.

Some communities do not remain stable because slight modifications of physical and biological factors alter the habitat. When the habitat changes, the dominant organism(s) can be replaced or reduced in number. When a new species replaces a species as the dominant organism, succession has occurred.

Succession in some communities is scarcely visible because of the length of time it takes for noticeable changes to occur. However, in cultures containing protists and microinvertebrates, it is possible to observe succession. Also, the factors causing the succession can be determined.

In this investigation, you are to set up six culture dishes containing various protozoans. You are able to place these dishes in areas of specific temperature and light conditions. Over a period of time, you are to determine the order of the stages of succession in the dishes. You are to describe succession as it occurred in each dish.

Purposes: 

1. To observe the order of stages of succession in cultures containing bacteria, protists, and microinvertebrates. 

2. To determine the factors causing succession. 

3. To learn population sampling techniques. 

4. To observe food chains in a microecosystem. 

Your team (of four) should have the following:
	· Medium size culture dishes - 6 

· Boiled pond or spring water 

· Droppers - 6 

· Cooked wheat grain

· Stereomicroscope 

· Microscope (compound light) 

· Glass Slides 

· Cover slips 

· Graph paper
	· Paramecium culture

· Mixed rotifer culture

· Blepharisma culture

· Eudorina culture

· Peranema culture

· Euglena culture

· Amoeba culture


Procedure: 

· Half fill each of six culture dishes with boiled pond or spring water. Label the dishes A through F. With a dropper , add ten drops of each culture to each of the six dishes. Stir each culture prior to transferring it to one of the six culture dishes.

· Mark the fluid levels of each culture dish with tape. To dishes A, B, and C add three grains of cooked wheat. Do not add any grains to dishes D, E, or F. Place the culture dishes in the proper environment see table 1. Add boiled pond or spring water to each dish as needed to keep the fluid level constant.

· Add food (wheat grains) to the appropriate culture dishes (A,B, and C) on days 7, 14, 21, 35, and 42. Sample the cultures prior to adding the food.

· On the appropriate sampling day, stir the material in the culture dish to be sampled and obtain a sample with a dropper. Prepare a wet mount. Observe the slide with the low power objective lens of your microscope. Count the number of each species assigned to you by your instructor. Each member of the group will be responsible for counting a different group of organisms.

· To obtain an average number of organisms, do the following. Count the number of each species in each of five fields of view ( count in each of the four corners of the cover slip and one view in the center of the cover slip), add the total number, and divide by five. Record the numbers of each species for which you are responsible on the data table for your group.

· Each group should turn in a completed data table on each sampling day to the instructor. Tallies of class averages will be compiled by the instructor for use in preparing a final lab report. Remember: you must sample all six dishes on each sampling day. Bacteria will appear in the culture dishes and may reach uncountable numbers. We will note only if the numbers appear to be low, medium, high, or very high.

Some generalizations you should try to make include: 

1. In which culture dish did the greatest changes in numbers take place? Why? 

2. Which organisms appeared to rise and decline the most? The least? 

3. Which environmental factors were necessary for the survival of most organisms? What is the ideal temperature for survival with or without food? 

4. Do photosynthesizers survive without food? If so, why? 

5. Who is eating whom? Construct a food chain or web illustrating this. 

6. Assuming that no new organisms were added each week when food was added, 

7. account for the presence of more organisms in the culture dishes. 

8. Did "new" types of organisms appear in later examinations of the cultures? If so, from where did these organisms come? From where did the bacteria come? 

9. What causes successional changes to occur in a community? 

10. Which physical and biological factors could have caused the succession in the culture dishes? 

11. Why did we use a sampling technique to determine the population numbers of the various species? 
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Table 1
      


	Data Table 1
	

	Culture
	Dish/Food
	Environmental

	A
	3 grains
	Unlighted refrigerator (remove bulb)

	B
	3 grains
	Lighted shelf in classroom ( 18-27 0C)

	C
	3 grains 
	Lighted incubator (28-32 0C)

	D
	none
	Unlighted refrigerator

	E
	none
	Lighted shelf in classroom

	F
	none
	Lighted incubator


(Macro) Ecosystems and Climate
  There are three activities within this lab. Each one is designed to illustrate a different climate affect on plants.
Activity 1 
Materials Needed: Potting soil, three large styrofoam cups or small clay pots, three small tomato plants, florescent light or sunlight if available.
Using the potting soil, plant the three tomato plants in containers. If using styrofoam cups, poke small holes in the bottom for water drainage.
Number each plant 1 through 3. Allow each plant to have the following amounts of light per day:
· Number 1- no light 

· Number 2- 6 hours 

· Number 3- continuous light 

Record the growth of each plant for 10 days. Give each plant equal amounts of water regularly, keeping the soil moist but not saturated.
This activity should show differences in plant growth with differences in light.









After 10 days you should be able to answer the following questions:

1. Which tomato plant grew the most?  
2. Which plant grew the least?  
3. How does sunlight affect plant growth? 
4. Are there ways that a location on earth would receive less sunlight
5. How would less sunlight affect an ecosystem? 

	

	
	

	
	

	
	

	
	



Activity 2
Materials Needed: Potting soil, two large styrofoam cups or clay pots, Kentucky Bluegrass seed.
Place potting soil in the cups or pots. If using styrofoam cups, poke small holes in the bottom for drainage.
Plant the bluegrass seed, and allow it to grow until it is three inches tall. While it is growing to this height, keep the soil moist, but not saturated. After the grass is three inches, try this experiment with Sample 1, do not water it. With Sample 2, water it enough to keep the grass growing vigorously. Complete this routine until Sample 1 is almost completely brown. Begin watering Sample 1 at this point until it is growing vigorously again.

	
	

	
	

	
	

	
	


After completing this experiment you should be able to answer the following questions:
1. Can bluegrass survive without water? 
2. Can all plants do this? 
3. How do other plants adapt to short droughts?).
4. How would more water affect an ecosystem that had adapted to periodic droughts? 

Activity 3
  A research activity using encyclopedias and the internet.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	

	
	 
	 
	 
	 









