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Cress Plants - A Model for Drug, Chemical and 

Pollutant Toxicity 

 

AIM 

This experiment aims to determine whether cress plants are a good model for investigating drug, 

chemical and pollutant toxicity (in this case with the use of aspirin). 

 

INTRODUCTION 

One of the most important functions of Environmental Toxicology is to determine whether a 

particular exposure causes harm to an organism.  Humans are often most concerned with toxicity to 

animal life, but toxicity to plants is also of major concern.  In the environment, plants are producer 

organisms— they are capable of “making their own food” from simple non-living materials (CO2, 

H2O, NO3
-, etc.). They do this using energy from the sun in the process of photosynthesis. They 

generally do not need to consume other organisms, like animals do.  Because of this, they form the 

base of virtually every food chain/food web in the environment.   

 

This experiment is designed in order to determine the feasibility of using plants as a testing model to 

investigate toxicity of drugs/chemical pollutants. Growing plants seem to potentially be a good 

experimental model for investigating drug and chemical toxicity as currently plants are being 

continuously exposed to toxic chemicals and pollutants. This study has involved the use of cress 

seeds to investigate potential drug/ chemical toxicity namely aspirin.  Cress plant are convenient 

because they require very simple growing conditions and are easy to grow. In this experiment, 

aspirin will be used as choice of potentially harmful drugs/ chemical pollutants. Aspirin is an easily 

available drug that is known to have harmful side effects at high concentrations to humans.  

“It might be said” 



Student Research Project  Aneesa Abdi-Rashid, 10M2 
                                                                                                                                     Al Amanah College 

Aspirin, one of the first drugs to come into common usage, is still one of the most widely used drugs 

in the world. Aspirin, also known as 'acetylsalicylic acid', has a chemical formula of C9H8O4. The 

chemical structure of aspirin is: 

   

The active ingredient of Aspirin was first discovered from the bark of the willow tree in 1763 by 

Edward Stone of Wadham College, Oxford University. He had discovered salicylic acid, the active  

metabolite of aspirin. Aspirin was first manufactured by Felix Hoffmann, a chemist with the German 

company Bayer in 1897.[1]  

 

Acetylsalicylic acid (Aspirin) is a medication that has two main actions in the body:  

1. An anti-prostaglandin (anti-inflammation, fever-reducing, pain reliever), and 

2. An anti-platelet (‘blood thinner’) agent. [2] 

 Aspirin is frequently used to relieve pain, fever, and inflammation in various conditions such as 

lower back and neck pain, the flu, common cold, burns, menstrual pain, headache, migraines, 

sprains and strains, nerve pain, toothache and muscle pain. Aspirin has also become increasingly 

popular as an antiplatelet - used to prevent blood clot formation - in long-term low doses to prevent 

heart attacks and strokes in high risk patients. Routinely, aspirin is often given to patients 

immediately after a heart attack to prevent recurrence or cardiac tissue death. 

 

As with many drugs, aspirin can cause side effects which can be both severe and less severe. Severe 

side effects of aspirin occur infrequently. However, they do occur and generally tend to be more 

[1] Walter Sneader “The discovery of aspirin: a reappraisal” Web. 2000 
[2] “Studying the Effect of Aspirin on a Healthy Lifespan" ‘How Aspirin Works’ Web. 2010 
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frequent with higher doses. The most common side effects of aspirin involve the gastrointestinal 

system.  Aspirin can cause: Ulcers of the stomach and duodenum (the first part of the small 

intestine), Abdominal pain, Nausea, Gastritis (inflammation of the stomach), Serious gastrointestinal 

bleeding from ulcers. Also, occasionally, aspirin may be toxic to the liver. Another serious but rare 

side effect of aspirin is intracranial haemorrhage (bleeding into the tissues of the brain), similar to a 

haemorrhagic stroke. Aspirin can impair function of the kidney and liver, especially in patients who 

already have liver and kidney disease. Other side effects of aspirin include easy bruising, vertigo, 

ringing in the ears (tinnitus), and light-headedness.  

 

HYPOTHESIS 

If the concentration of aspirin is increased, a greater proportion of cress plants will die.  

 

MATERIALS 

- Plastic containers with diameter of 12cm(6) 

- Packet of 5000 fine curled cress seeds (2) 

- 50 ml measuring cylinder (3) 

- Tap water 

- Glass rod (1) 

- Bag of ‘Coles Cotton Face Pads’ containing 45 pads (1)  

- Aspirin tables containing 100mg of aspirin in each tablet  

- Permanent marker (1) 

- Camera (1) 

 

 

 

http://www.medterms.com/script/main/art.asp?articlekey=3555
http://www.medterms.com/script/main/art.asp?articlekey=3132
http://www.medicinenet.com/abdominal_pain_causes_remedies_treatment/article.htm
http://www.medicinenet.com/nausea/symptoms.htm
http://www.medicinenet.com/gastritis/article.htm
http://www.medicinenet.com/kidney_disease_hypertension-related/article.htm
http://www.medicinenet.com/easy_bruising/symptoms.htm
http://www.onhealth.com/vertigo/article.htm
http://www.medicinenet.com/tinnitus_ringing_in_the_ears/article.htm
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VARIABLES 

  

Independent variable: The concentration of aspirin in the water given to the cress plants. 

Dependent variable: The percentage of the cress plants that grew healthily (quantitative). Also, the 

visible changes in growth (qualitative).  

Controlled variables:  

• The same amount of sunlight the cress is exposed to (natural sunlight), 

• The same containers the cress are grown in, 

• The same area/environmental condition the cress is kept in, 

• The same type of cress seeds, 

• The same type of aspirin tablets dissolved into the water, 

• The same type of cotton pads the cress is grown on. 

Control: The condition in which the container containing cress is given no extra aspirin, only pure 

water from the tap. This ‘control’ will be used as a basis of comparison for the other conditions. 

 

RISK ASSESSMENT 

 

RISK ITEM RISK SITUATION PRECAUTION/SOLUTION 

Measuring cylinder 
containing 
concentration of 
aspirin water 

Other people/children may drink the 
aspirin water as they may mistake it for 
water. 

Keep out of reach of children. 
Make sure that it is clearly 
labeled. Also, make sure others 
know of your experiment. 

Glass rod Glass rod may fall and smash during use.   Stir aspirin water with the glass 
rod with great care. Also place 
the glass rod in carefully after 
use. 
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PREPARATION OF ASPIRIN CONCENTRATION: 

Two concentrations of Aspirin were used in the experiments, 250mg/100ml and 500mg/100ml. 

Preparation of 250mg/100ml Aspirin. 

5 tablets of Aspirin (100mg each) were dissolved in 200ml of water giving a concentration of 

250mg/100ml. 

Preparation of 500mg/100ml Aspirin. 

5 tablets of Aspirin (100mg each) were dissolved in 100ml of water giving a concentration of 

500mg/100ml. 

Control. 

The control contained zero concentration of Aspirin.  

 

METHOD 

1. Prepare seeding dishes with cotton pads.  

2. Label three of the nine dishes ‘Control’. Label the next three dishes‘250mg/100ml of aspirin’. 

Then label the last three dishes ‘500mg/100ml of aspirin’. Each condition is in triplicate. 

3. Pour 20ml of water from the tap onto the cotton in each dish, allowing cotton to be moist in 

all areas. 

4. Evenly spread approximately 1000 cress seeds (i.e. half a packet of cress seeds) on top of the 

moist cotton in each dish. 

5. Repeat step ‘3’ when watering the cress in each of the dishes daily. 

6. Allow the plants to grow for 3 days.  

7. On day 3, when the cress seeds have grown to an average height of 3cm, aspirin at two 

concentrations (250mg/ml aspirin and 500g/ml aspirin) are added to the test dishes and 

water to the controls. 
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8. Observe and record the growth of the cress daily. Record the health of the plant by taking 

images daily after exposure to aspirin (day 3). Include images of control dishes (plants grown 

in the absence of aspirin). Make sure observations and data are recorded at the same time 

of the day, each day. 

 

9. Calculate the average percentage of healthy plants from the images following the procedure 

described in below. 

 

  

CALCULATION OF PERCENTAGE HEALTHY PLANTS 

From the images taken of the cress seeds grown in the dishes, calculate the area of healthy plants by 

using the following method. 

 

 

 

 

angle a 
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EXPERIMENTAL SET UP 

 

RESULTS 

  

Average Percentage of Healthy Plants (%) 
 

 Control (no aspirin 
added) 

250mg 
(aspirin)/100ml 

500mg (aspirin)/100ml 

Day 1 
(10.03.14) 

100 100 100 

Day 2 
(11.03.13) 

100 100 100 

Day 3* 
(12.03.13) 

100 95 95 

Day 4 
(13.03.14) 

100 85 75 

Day 5 
(14.03.14) 

100 75 55 

Day 6 
(15.03.14) 

100 70 30 

 

Table 1 - Average Percentage of Healthy Plants (%) on exposure to aspirin. 

Table 1 and show the average percentage of healthy cress plants growing in each condition, Aspirin 
at two concentrations (250mg/100ml and 500mg/100ml) was added to the test conditions at day 3. 
The control condition contained no aspirin. *Day 3 aspirin added to the test dishes at concentrations 
of 250mg (aspirin)/100ml and 500mg (aspirin)/100ml. 
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Figure 1 - Average Percentage of Healthy Plants (%) on exposure to aspirin. 

The graph shows the average percentage of healthy cress plants growing in each condition, Aspirin 
at two concentrations (250mg/100ml and 500mg/100ml) was added to the test conditions at day 3. 
The control condition contained no aspirin. *Day 3 aspirin added to the test dishes at concentrations 
of 250mg (aspirin)/100ml and 500mg (aspirin)/100ml. 
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Figure 2: The pictures shows the growth of cress plants growing in each condition after aspirin was 
added, aspirin at two concentrations (250mg/100ml and 500mg/100ml) were added to the test 
conditions at day 3 (12.03.14). The control condition contained no aspirin. 
 *Day 3 aspirin added to the test dishes at concentrations of 250mg (aspirin)/100ml and 500mg 
(aspirin)/100ml. 
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DISCUSSION 

The Cress seeds were exposed to Aspirin at two concentrations; 250mg/100ml and 500mg/100ml. It 

was apparent that aspirin had a negative effect on the growth of cress plants with one day of 

exposure. The concentration of aspirin in my study was high compared to other researchers who 

claim that low concentrations of aspirin have a beneficial effect on the growth of plants (Logan 

McLeod, 2003). Some authors also claim that aspirin prolongs the life of cut flowers/plants. Some 

authors have stated that aspirin at low concentrations has a positive effect on plants by promoting 

and stimulating the plants to produce growth factors (K.C. Morgan, 1999). Because of the natural 

acid that aspirin contains, it has been known to help improve plant health; similar to the way it can 

help improve health issues in human beings. By using salicylic acid on plants it is possible to help 

plants protect themselves from invaders such as fungi, bacteria and plant viruses; as salicylic acid is 

naturally produced in plants in small proportions as a defense mechanism. This type of usage is 

known to cause defensive reactions in plants to help them fight off the harmful invaders faster, 

preventing damage from occurring. This information indicates that low concentrations of aspirin can 

help improve the health of growing plants by preventing illnesses and diseases. However, in this 

experiment it was proven that high concentrations of aspirin were harmful as the concentrations of 

aspirin used in this study had a negative effect on the growth of the cress plants. High 

concentrations of aspirin can relate to the toxic drug and chemical pollutants found in habitats of 

plants, such as rivers and seas. This experiment proved that such chemical compounds proved to be 

harmful to cress plants, suggesting the damage other toxic chemical pollutants dumped in rivers, 

and other areas, may cause to plants growing in those areas.  

 

The mechanism of aspirin in causing plant death is not clear. What is clear is that aspirin at these 

concentration is cytotoxic and is responsible for causing cell death i.e. the death of cress plants cells. 

The general trend obtained from this data is that when exposed to water containing high 

concentrations of aspirin, mainly as a result, cress plants die (greatly in the exposure of 500mg of 
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aspirin in 100ml). From the collected data, it is seen that 30% more cress plants died when exposed 

to 250mg/100ml in comparison to the control (no aspirin), also 40% more cress plants died when 

exposed to 500mg/ml in comparison to 250mg/ml. This information suggests that if more aspirin 

were to be added to the water; a higher percentage of cess plants would die.  

 

The data from this experiment also highlights that plants are greatly affected by the toxicity and are 

very sensitive to drugs and chemical pollutants.  The need to further research in this topic area is 

evident as currently plants are continuously being exposed to such chemicals and pollutants, in 

places such rivers/seas and etc. Interestingly, the recommended adult aspirin dose is 200mg and I 

chose concentration above this level i.e. 250mg/100ml and 500mg/100ml. Even though it is difficult 

to equate the two, 250mg/100ml and 500mg/100ml repressed elevated drug levels. Hence, the 

Cress plants were exposed to high levels of aspirin.  

 

Further experiments could explore the sensitivity of cress plants to aspirin. This would involve 

reducing the concentration and determining the minimal concentration that effects the growth of 

cress plants, investigating whether lower concentrations of aspirin are actually beneficial to growing 

plants and demine the lowest concentration of aspirin that has a negative effect on the growth of 

the plants. This would highlight the sensitivity of my experimental model.  This model could also be 

useful to see the effect of various pollutants on the growth of cress plants. For example, river waters 

from various locations could be tested for its pollutants using this model.  

 

CONCLUSION 

The experiment proved that high concentrations of aspirin have a harmful effect on the growth of 

cress plants. The toxic effect of aspirin on these plants was noticeable within one day of exposure. 

The higher the concentration, the more damage was observed. The result from this experiment 
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agree with the hypothesis that if the concentration of aspirin is increased, a greater proportion of 

cress plants will die. 


