-- CLASS COPY --
The Effects of Acid Rain on Seed Germination
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A seed certainly looks dead. It does not seem to move, to grow, nor do anything. In fact, even with biochemical tests for the metabolic processes we associate with life (respiration, etc.) the rate of these processes is so slow that it would be difficult to determine whether there really was anything alive in a seed. Indeed if a seed is not allowed to germinate (sprout) within some certain length of time, the embryo inside will die. Germination is the growth of an embryonic plant contained within a seed; it results in the formation of the seedling. 

Assuming the seed is still viable, the embryo inside the seed coat needs something to get its metabolism actived to start the embryo growing. The first sign of germination is the absorption of water -- lots of water. This activates an enzyme, respiration increases and plant cells are duplicated. Soon the embryo becomes too large, the seed coat bursts open and the growing plant emerges. Because water plays such an integral role in seed germination, the conditions of the water (such as its pH) can drastically affect the success of seed germination. Most seeds prefer water to be a close to neutral (a pH of 7) as possible. Some seeds, like the watermelon seeds utilized in this investigation, can tolerate water conditions as acidic as a pH of 5.5.

So what happens when seeds are placed in environments that have strongly acidic water as a result of exposure to Acid Rain? Acid rain is the term used to describe any type of precipitation that has a pH below 6. Acid rain forms when water vapor in the atmosphere combines with pollutants released by the burning of fossil fuels in industrial plants and in automobiles. When fossil fuels are burned, sulfur and nitrogen oxides are released. These pollutant gases combine with the water vapor to form drops of sulfuric acid and nitric acid. Acid rain can damage buildings, plant and animal life, and soil. Dying forests and lifeless lakes in the northeastern United States, Canada, and Europe are being blamed on acid rain.

The purpose of this investigation is to determine the effect of acid rain on the rate of seed germination.

Materials
20 watermelon seeds

Plastic Bag

Paper Towels


Pipette

Rain Solutions


Forceps

Procedure
DAY ONE:
1.  At your station you will find a beaker of “rain solution” labeled with its pH value. Record the pH value in 
    the data section. Each group will have a different pH value ranging from 3-7
2. Obtain a piece of paper towel and use the pipette to moisten it with 5 mL your acid rain solution. 

3. Evenly distribute 20 watermelon seeds on one half of the moistened towel.

4. Fold the other half of the paper towel over to cover the seeds. Fold the towel again. Place the folded paper 

    towel into the plastic bag. Be sure to write your names and periods on the bag.


DAY TWO – FIVE:

5. Check the status of your seeds. Count the number of seeds that have germinated (sprouted) and record that 

    value in the appropriate column on Data Table 1.

6. Remoisten the side of the towel that does not have seeds on it with 1 mL of your solution.

7. Fold the towel and return to the bag.

8. After the last day of data collection, you will share your data with the rest of the class.
Name: _____________________________________________     Date: _______________     Period: _____
The Effects of Acid Rain on Seed Germination

Pre-Lab Questions:

1. Identify the independent and dependent variables in this investigation. _______________________________

____________________________________________________________________________________________________________________________________________________________________________________

2. What factors/variables will be common amongst all of the groups in this investigation? _________________

____________________________________________________________________________________________________________________________________________________________________________________

3. Which group in this investigation will represent the “control group”? Why? ___________________________

____________________________________________________________________________________________________________________________________________________________________________________

Purpose: 
__________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________

Hypothesis: 
__________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________

Data:

pH of your group’s “rain solution”: _______

Data Table 1: Number of germinating seeds in various rain solutions

	Day
	pH 3
	pH 4
	pH 4.5
	pH 5
	pH 5.5
	pH 6
	pH 6.5
	pH 7

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	


Graph:

On a separate sheet of graph paper,  create a line graph that properly displays the data collected from your class. Be sure to include a proper title and accurately label axis.

Analysis: Be sure to answer in complete sentences.
1. Which groups in this investigation had “rain solutions” that would be classified as Acid Rain? Explain. _____

____________________________________________________________________________________________________________________________________________________________________________________

2. Why was it necessary to observe the seeds over a 5-day period of time? ______________________________

____________________________________________________________________________________________________________________________________________________________________________________

3. In which “rain solution” did the greatest number of seeds germinate? The least number of seeds germinate? _

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

4. Should the following statement be rejected or supported based on the data collected? Use data to explain.

“Acid rain slows the germination of plants.”

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. If this investigation were to be repeated, what are some changes that could be made to decrease any sources of inconsistencies? __________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
