
 

 
 

ECOLOGY PRACTICAL INVESTIGATIONS        04 SEPTEMBER 2013 

Lesson Description  

In this lesson we: 
 

 Discuss various practical’s that can be conducted to illustrates ecological principles 

 Look at exam type questions that use practical principles 

Key Concepts 

Correct Format of a Scientific Report  
By using a scientific process we can ask questions, find answers and make decisions based on what 

we have discovered in a scientific way. This scientific method helps us to THINK LOGICALLY.  

 

All investigations and experiments that we do in Life Sciences should follow some basic steps. These 

steps must be written down to record what we did and what we found. 

 

Here is a summary of the headings and lay-out for a typical experiment 

 

Aim: This gives the purpose of the experiment and is often stated as a question. 
 

Hypothesis: Making an ‘educated guess’. Stating what you THINK will happen in the 
experiment. 
 

Apparatus: This is a simple list of the pieces of apparatus used. A labelled diagram of the 
apparatus is sometimes necessary for understanding the experiment 
 

Method: This section is written in full sentences, but using numbered points, NOT in a 
paragraph. 
 

Results: This is where you record your observations and look at the data that you have 
collected. All results are recorded clearly in TABLE format with appropriate 
headings. 
 

Interpretation of 
Results 

This section includes GRAPHS drawn from the results, and may also  consist 

of some answered questions about the results which help to make sense of 

the results. 

 
Conclusion: This section must provide an ANSWER TO THE AIM, and must refer to the 

results that you have obtained. 
 

Practical Investigation 1 

Report on a Local Biome 

1. Choose either an aquatic ecosystem or a terrestrial ecosystem in the area where you live, your 

garden or at school. 

2. You can complete a number of tasks that will illustrate ecological matters.  

3. This practical will be more accurate if observed over a long period of time. 

4. Here are some ideas of the tasks that can done. 

 

a.) Draw a simple map of your area or take pictures that keep a record of the area over time. 



 

 
 

b.) Identify the ABIOTIC factors in your chosen ecosystem 

c.) Use suitable tables to record some of you findings. Examples below 

Date  Morning temperature 
o
C Evening 

o
C 

02/09/2013   

   

 

Date  Rainfall (mm) 

02/09/2013  

  

 

d.) Use field guides or any resources you have to identify the organisms (biotic components) in 

your ecosystem e.g. birds, insects, animals, plants etc. Record the number of each type of 

organism that you see. 

e.) Draw a food web to show the feeding relationships between the organisms in your 

ecosystem. 

f.) Write a report on your findings to describe the biotic and abiotic components of your 

ecosystem 

g.) Find out about the seasonal variations of the abiotic and biotic components that occur in the 

ecosystem. 

h.) If possible repeat the same investigation in a different season and record any changes or 

differences in trophic relationships in the ecosystem. E.g. birds may migrate 

Practical Investigation 2 

Investigate Human Influences on an Ecosystem 

1. Identify one human influence in the ecosystem that you investigated above. E.g. a domestic 

cat comes into the area and hunts the mice in your ecosystem. 

2. Describe one positive and one negative human influence and how you think it affects the 

ecosystem. 

3. You will now investigate the effect of this human influence on the ecosystem. If you are 

working with polluted water or soil remember to use precautionary measures (gloves) 

a.) Write a hypothesis and a prediction for your investigation. 

b.) Identify the dependent and independent variables. 

c.) Name the variable that you will keep constant. 

d.) Describe how you will conduct your investigation. 

e.) Record you results in a table  and as graphs 

f.) Write a conclusion for your investigation. 

g.) Decide if the effects of humans on the ecosystems has a negative or a positive effect. 

h.) Do your results support your hypothesis? 

Practical Investigation 3 
This experiment is used to show phototropism. The effect of light on the growth of a plant. 

 

1. Set up the apparatus as shown in the diagram below. Plant A is NOT rotating and receives 

light from the hole in the box. Plant B IS rotating slowly 

2. Leave in the sun for 3-4 days 

3. Leave in the sun for 3-4 days  

4. Use the diagram and the experiments to answer the questions below  

5. Use the diagram and the experiments to answer the questions below 

  



 

 
 

 
a.) Discuss what will happen to plant A and B respectively. 

b.) Which plant indicates the experiment and the control respectively? Explain your answer. 

c.) Explain the results of the experiment mentioned in question a. 

Practical Investigation 4 

Investigate Soil Characteristics 

 Here we look at three investigations. 

o In the first we will look at the water retention capacity of different types of soils. 

o Secondly we will look at the humus content of different types of soil. 

o Lastly we will look at the pH of the different types of soils. 

Collect three different types of soils; sandy, loamy and clay 

Investigation 1: Water retention capacity 

1. Look at each soil sample. 

2. Predict which will hold the most water 

3. Set up the apparatus as in the diagram below. Filter paper can be used instead of cotton wool 

 
4. Use equal amounts of soil in each funnel. 

5. Add 50 ml of water to each soil sample. 

6. When each funnel has stopped dripping record the amount of water that has collected in each 

measuring cylinder 

  



 

 
 

 

Soil sample Volume of water in cylinder (ml) Volume of water in soil (ml) 

Sand   

Loam   

Clay   

 

7. Calculate how much water has been retained by each soil sample and fill in the last column in 

your table. 

8. Write a conclusion and say if your prediction was correct or not. 

9. In which soil type do you think plants grow best? Give reasons for your answer 

 

Investigation 2: Humus content 

1. Measure an equal mass of sandy, loam and clay soil and place in a heat resistant dish. Mark 

each dish with the soil it contains. Fill this weight under  the heading Mass 1 in the table below 

Soil Sample Mass 1 Mass 2 Mass 3 % humus 

Sandy     

Loam     

Clay     

 

2. Heat each sample in its dish over a Bunsen burner for 15 minutes. Be careful not to burn yourself 

when you remove the dish. 

3. Allow the dish to cool and record the new mass of the dish and the sample in the column marked 

Mass 2. 

4. Heat each sample again for 15 min. Remove and allow to cool. Record the mass of the dish and 

sample in column Mass 3. 

5. Repeat step 4 until the mass of each sample no longer changes. At this stage , all the humus will 

be removed. 

6. Using the results in your table, answer the following questions 

a.) Calculate the percentage of humus in each type of soil using the following formula: 

Mass of humus in soil = Mass 1 - Mass 3 

% humus in soil = (mass of humus in soil /mass of fresh soil )x100 

b.) Why is it important to reheat and recheck the mass of the samples? 

c.) Compare these results with your results from Investigation 1. Is there a relationship 

between humus content and water retention in soils? 

d.) Which soil would be the most fertile? Give reasons for your answer. 

Investigation 3: pH 

1. Air dry the respective soil samples 

2. Sprinkle a small pinch of soil into a plate. 

3. Add distilled water to each soil sample until it is quite wet. 

4. Insert a universal indicator stick into the water and match the colour to the colour on the pH chart. 

5. Fill in the results on the table below. 

Soil Sample  pH 

Sand   

Loam  

Clay   

 



 

 
 

6. Compare these results with your results from Investigation 1 and 2. Is there a relationship 

between humus content, water retention and pH in soils? 

 

 

Important Terms 

Hypothesis  Phototropism  Universal indicator 
Independent variable Experiment   
Dependent variable Control   

Questions 

Question 1 

In 1950 an American scientist, Thomas Park, investigated organisms that seemed to compete for the 

same resource.  He used two different species of beetle called Tribolium castaneum and Tribolium 

confusum that both eat flour.  These small beetles look similar and both live in and lay their eggs in 

flour.  Thomas Park carried out the investigation as follows:  

 He put the same amount of flour into each jar. 

 He put the same number of beetles of each species into each jar (see table below). 

 He kept the jars at different constant temperatures (see table below). 

 He let the beetles breed for several generations. 

 After the same period of time, he removed the beetles from the jars and counted them. 
 

His results showed that the two different species preferred different conditions of temperature and 

moisture as shown in the results below: 

Tribolium beetle 

 

Magnification 100x 

Conditions Percent of 

times only 

Tribolium 

castaneum was 

left in the jar 

 Conditions Percent of times 

only Tribolium 

confusum was 

left in the jar 

Cold, dry 0  Cold, dry 100 

Temperate, dry 13  Temperate, dry 87 

Hot, dry 10  Hot, dry 91 

Cold, moist 29  Cold, moist 71 

Temperate moist 86  Temperate 

moist 
14 

Hot, moist 100  Hot, moist 0 

 



 

 
 

a.) Draw a suitable graph to represent the data above for Tribolium castaneum ONLY. Use the 

graph paper provided on your answer sheet.       (10) 

b.) Which two variables did Thomas Park change to see their effect?    (2) 
c.) Which species of beetle succeeded best in dry conditions?    (1) 
d.) Which species of beetle succeeded best in moist conditions?    (1) 
e.) Which species of beetle could survive hot temperatures and high humidity the best?  (1) 

f.) Give a hypothesis for this experiment.        (2) 

g.) What general conclusion can you make from this experiment?    (2) 

h.) Name at least 3 controlled variables in this experiment.     (3) 

Question 2 

A student investigated the effect of acid rain on seed germination.  Covered trays, each containing 

pea seeds on damp filter paper, were watered with a range of solutions.  Every two days, the student 

recorded the number of seeds which had germinated.  The results are shown in the table below. 

 Tray 1 Tray 2 Tray 3 Tray 4 

Number of seeds 42 47 42 60 

Watering solution 

Water only 

(Control) 

pH 7.0 

Dilute sulphuric 

acid 

pH 4.0 

Dilute nitric acid 

pH 3.5 

Dilute sulphuric 

and nitric acid 

pH 4 

Number of seeds germinated 

Day 1 0 0 0 0 

Day 3 0 0 0 0 

Day 5 3 0 0 0 

Day 7 38 10 19 6 

Day 9 38 37 34 12 

 

a.) State the independent variable in this investigation.     (1) 

b.) State two variables that would have been controlled in the investigation in order to produce a 

fair test.           (2) 

c.) Suggest two ways in which the student’s experimental design could be improved.  (2) 

d.) According to the results obtained, which solution appeared to have the least effect on 

germination of the seeds?  Explain why.        (2) 

e.) Outline one harmful effect of acid rain on organisms in the environment.    (1) 

Links 

 www.biologycorner.com/lesson-plans/ecology   

 http://www.practicalecology.com.au/ 

 http://www.skoool.ie/ 

http://www.practicalecology.com.au/
http://www.skoool.ie/

