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Our experiment ‘Poisoning Pansies’ investigates the effects of watering small pansy plants with a range of different detergent solutions.  The effect on the plants will be measured and recorded to assess their growth and/or decline.  Students will then be able to draw conclusions about which household detergents are most harmful to the environment.  We have aimed this experiment at primary school students within VELS level 3 (grades 3 -4) although the interpretation of the discussion section could be taken further with VELS level 4 students.  The experiment impels students to make realisations about the devastating impact we have on the environment.  In addition, it can potentially influence student’s behaviour and enable students to make educated choices. 
Links to VELS [image: image4.jpg]



Science knowledge and understanding

[At Level 3 students] ‘distinguish between biotic and abiotic factors in their environment and describe interactions that occur between them. They describe natural physical and biological conditions, and human influences in the environment, which affect the survival of living things.’

Science at work

‘At Level 3, students plan, design, conduct and report collaboratively on experiments related to their questions about living and non-living things and events. They select and use simple measuring equipment, use a range of appropriate methods to record observations, and comment of trends. They describe the concept of a fair test and identify the variables associated with the experiment. They develop fair tests to make comparisons and explain how they have controlled experimental variables.’

http://vels.vcaa.vic.edu.au 
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To determine whether different detergents affect the growth and health of plants and, if they do, to measure in what ways the plants have been affected.
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We hypothesised that the detergent solutions would cause the pansy plants to wither and, in some cases, die.  We predicted that the pansy watered with BioZet™ laundry powder would succumb first, followed by the Detol™ antiseptic hand soap, and Earth Choice™ dishwashing powder.  Due to the mildness of baby soap, we predicted the Curash™ baby liquid soap would not be toxic enough to actually cause the plant to die.  Finally, the control was expected to live and thrive on clean water.
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5 small separately potted plants (we have used pansies but other seedlings could be used)
4 different types of detergents:

· BioZet™ laundry powder

· Earth Choice™ dishwashing liquid  
· Curash™ baby liquid soap

· Detol™ antiseptic hand soap

1 measuring cup

1 ruler

1 teaspoon

Sheltered location for the plants with enough sunshine
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1 
Carefully inspect all five plants and make sure that they are healthy and of similar size. This experiment is based on comparison and will only work if the plants are at a similar stage of development and size.

2 
Choose one plant to be the control. This plant will be watered only with water (not detergents) and will be the benchmark from which the others will be compared. 

3 
Label each plant so that you know which detergent is being used with which plant and which is the control.  This is how we labelled our plants:


A – BioZet™ laundry powder 


B – Earth Choice™ dishwashing liquid

C – Curash™ baby liquid soap


D – Detol™ antiseptic hand soap


E – Control

4
 Prepare the detergent solutions by mixing 1 teaspoon of detergent with ¼ of a cup of water. 

5 
Water each plant with the respective solution.  Be careful not to over water the plants.

6
 Repeat watering with detergent mixtures every day at approximately the same time of day and water for 14 days. 

7 
Record the plant growth by measuring each plant with a ruler everyday for the first week and then again on day 14. 

8 
Make sure that you rotate the plants after 7 days to ensure that they are getting similar amounts of  sunshine.
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Results were collated by measuring the growth (in centimetres) of each plant at the same time each day as well as recording the overall state of wellbeing of each plant.  For example;

Plant B (day 2): generally healthy, 2 open flowers, 2 wilting flowers and 1 flower bud, 8.5 cm

Plant B (day4): decay/discolouration present on some leaves, 2 open flowers, 3 wilting flowers, 0 flower buds, 8 cm

The table below charts the decline of the pansies according to their daily height measurements.
	
	Day 1 
	Day 2
	Day 3
	Day 4 
	Day 5 
	Day 6
	Day 7 
	Day 14

	A: BioZet™ Laundry powder
	8.5
	6
	2.5
	0.5
	0.5
	0.5
	0.5
	0.5

	B: Earth Choice™ Dishwashing liquid
	10
	8.5
	8.5
	8
	7.5
	7.5
	7.5
	4.5

	C: Curash™ Baby liquid soap
	8
	8
	7.5
	6
	6.5
	6.5
	7.5
	3

	D: Detol™ Hand soap
	7
	8
	8
	8
	8
	8
	8.5
	8.5

	E: Control
	7
	8
	8.5
	9
	10
	10
	10
	12


The results indicate that the control plant grew from 7—12 cm.  Surprisingly, the plant watered with Detol™ sustained some growth from 7—8.5 cm and the plants watered with BioZet™, Earth's Choice™ and Curash™ all displayed withering.
It should also be noted that the manner in which plants deteriorated varied: A wilted and yellowed rapidly, whereas B gradually began to show spots of decay on the leaves.  C became droopy and floppy with time and D seemed to be weighed down by the physical presence of the soap residue.  
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Photographic demonstration of results [image: image12.jpg]



Day 1
  [image: image13.jpg]
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The results confirmed that the pansy plants were detrimentally affected by being watered with the different detergent solutions, however, not in the order we had predicted.  After 14 days of watering, plants B and C had similarly struggled to survive and were withering.  However, plant D, which was watered with the Detol™ antiseptic hand soap, was surviving relatively well.  The solution for this plant was particularly difficult to dissolve and we wonder if perhaps the plant was becoming overcome by the physical residue of the soap on the plant’s leaves rather than the chemical toxicity of the solution.  In future experiments we would attempt to dissolve the soap solution more thoroughly using boiling water.
Another variable which would need to be addressed should the experiment be replicated in future would be the amount of watering. Watering such small plants daily may have detrimental effects separate from the detergents’ effects.
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We have conclusively established that over time watering plants with detergents has a detrimental effect on their growth and development.  Bio Zet™ laundry detergent was the fastest acting contaminant and the Detol™ antiseptic hand soap was the least destructive plant pollutant.  As expected the control plant thrived on water alone.
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We ran two concurrent experiments. This was done not so much for comparison purposes, but rather as a contingency should one of us make any errors. We chose to go with Kellie’s experiment as she had taken photos of the plants as a group rather than individual shots of each plant as Maja had done. This would make the presentation more succinct and give the reader a snap shot view of the findings.  
Kelly: Introduction; Hypothesis; Results (including graph and photos); Discussion. 

Maja: Links to VELS; Purpose of the experiment; Materials; Method; Conclusion.

Even though we were responsible for our own sections of the report, we both contributed equally to the document as a whole.












