
Discussion/Conclusion
• All of our measurements indicated that 

pollution treatments had a more clear and 

pronounced effect on plant physiology than 

acid rain treatments.

• The buffering capacity of our soil, which 

wasn’t taken into consideration, may have 

negated the effects of our acidified water. 

According to a research paper about nutrient 

cycling,  “A greater pH buffering capacity 

leads to slower pH change” (Xu, Zhao, Yuan, 

& Jiang, 2012).

• Negative effects observed on the plants 

physiology from pollution might have been 

caused by lack of space in the growth 

medium due to the Styrofoam. According to a 

study conducted with cucumbers, “Root 

restriction strongly depressed total dry matter 

production in both root and shoot.” 

(Kharkina, 1999)
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Introduction
• The purpose of our experiment is to analyze the effect of 

acid rain in conjunction with pollution on the Carolina Fast 

Plant (Brasicca rappa). As the global population increases 

and the amount of disposable plastic items are consumed 

and discarded, plastic and foam pollution increases in the 

environment (Derraik 2002).  We wanted to determine 

whether or not this increasing amount of pollution in the 

waters and on land around the world affected plant growth.

• Another world problem with increased industrialization 

and manufacturing is chemical pollution in the air. 

Although acid rain levels in the United States have been 

greatly reduced thanks to implementation of pollution 

regulation laws in the 1970s by the EPA (Weiss 2012), acid 

rain continues to be an issue in other major countries 

around the world such as in China (Jin et al. 2016) and in 

India (Singh et al. 2007). One of the major factors in 

increased acid rain levels is the amount of sulfur dioxide 

(SO2) in the air (Singh et al. 2007) that mixes with rain 

water to decrease its pH.

• We designed our hypothesis to test whether acid rain in 

conjunction with soil pollutants affect plant growth, and if 

so then in what way.

Materials & Methods 

Literature Cited
DERRAIK, J.G., 2002. The pollution of the marine environment by plastic debris: a review. Marine pollution bulletin, 

44(9), pp.842-852.

JIN, L., X. LUO, P. FU and X. LI, 2016. Airborne particulate matter pollution in urban China: A chemical mixture 

perspective from sources to impacts. National Science Review, p.nww079.

KHARKINA, T.G., C.O. OTTOSEN, and, E. ROSENQVIST, 1999. Effects of root restriction on the growth and physiology

of cucumber plants. Physiologia Plantarum, 105(3), pp.434-441.

SCHINDLER, D.W., 1988. Effects of acid rain on freshwater ecosystems. Science(Washington), 239(4836), pp.149-157.

SINGH, A.K., G.C. MONDAL, S. KUMAR, K.K. SINGH, K.P. KAMAL and A. SINHA, 2007. Precipitation chemistry and 

occurrence of acid rain over Dhanbad, coal city of India. Environmental monitoring and assessment, 125(1-3), pp.99-110.

WEISS, M. (2013). Is Acid Rain a Thing of the Past? Retrieved November 21, 2016, from http://www.sciencemag.org/news/

2012/06/acid-rain-thing-past

XU, R.K., A.Z. ZHAO, J.H. YUAN and, J. JIANG, 2012. pH buffering capacity of acid soils from tropical and subtropical

regions of China as influenced by incorporation of crop straw biochars. Journal of Soils and Sediments, 12(4), pp.494-502.

Figure 2- Illustrates the effect of  pollution and acidity

on plant height over the course of the experiment.

Acidity showed no 

significant effect on plant 

height. 

The p-value of pollution’s 

effect on plant height was 

.02 indicating no 

significance.  

Figure 3- Illustration of the impact that  pollution and 

acidity had on the stem diameter. 

 Pollution had a clear and 

pronounced effect on the 

diameter of the stem with 

a p-value of  4.05 ∙
10−5.

 Acidity had a p-value of 

.098 and did not 

demonstrate  a 

significant effect on stem 

diameter. 

Figure 4- Effects of acidity and pollution on the shoot

biomass of the plant. 

 Acid showed no 

significant impact on 

the shoot biomass  of 

the plant. 

 Shoot biomass was 

significantly effected 

by pollution  and had 

a p-value of 1.9 ∙
10−6

Figure 5- The impact of acidity and pollution on the

number of leaves per plant.  

 Pollution showed a 

significant effect on the 

number of leaves 

produced on each plant. 

The p-value was .015

 Acidity did not prove to 

have a significant impact 

on leaves produced per 

plant.  

Results & Data 

• In hindsight, better results might have been 

obtained using more frequent acid rain 

treatments and larger pots in order to 

minimize confounding variables present in 

the experiment. 

• Although more research is needed, it is clear 

that acid rain and pollution should be 

monitored and controlled when possible. 

Based on our results, pollution in certain 

circumstances can significantly impact plant 

growth.  A society too dependent on plastics 

and disposable products will only further the 

damage done to the environment. Awareness 

and regulation are important when dealing 

with pollution. 

Figure 1 (left) shows 
all treatments 
included in the 
experiment at week 
3 of growth. 

• Our plants were divided into 8 treatment groups with 24 

plants each.

• By mixing sulfuric acid and water we achieved the desired 

pH concentrations for the acid treatments.

• Half of our plants were germinated in soil with a mixture of 

Styrofoam and plastic particles while the other half were 

planted in standard potting mix.

• Once a week for three weeks our plants were watered with 

20mL of acid solution depending on their treatment group. 

Plant height and number of leaves was also measured at this 

time.

• Plants were watered to saturation with tap water as needed 

throughout the experiment.

• After harvesting our plants we took shoot biomass and stem 

diameter measurements for each of the plants.

• A two-way ANOVA was conducted to analyze our data and 

produce P-values.

Figure 6 (right) shows a
pH scale with common 
substances for 
reference (epa.org)
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