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Abstract

Fertilizers are used for many things including grass and are advertised to make a difference in how grass grows.  This experiment tests whether two different types of fertilizer, Miracle Gro and Miracid, make a difference in how two types of grass grow.  It is found that grass grown with Miracle Gro grows taller and thicker than that grown with Miracid.  
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Question, Hypothesis, & Variables

Grass is important for play areas, golf courses, and lawns.  Because we use a lot of grass for our cities and houses, I was wondering if fertilizers make a difference in grass growth.  By testing two different types of fertilizer(independent variable), Miracle Gro and Miracle Gro Miracid, I could see if these would make a difference in how grass grows (dependent variable).   My hypothesis is if you use different types of fertilizer, then the rate and thickness of grass growth would be different.
Background Research

Fertilizers are given to plants to promote growth and are usually applied via the soil for root uptake or by foliar feeding for uptake through leaves.   (Rubin) There are 3 major nutrients needed by lawns: nitrogen, phosphorus, and potassium. (ChoosingFertilizers)  Nitrogen comes from organic matter, air, or fertilizers and is used to form proteins, chlorophyll and enzymes.  Organic matter is the decomposing parts of once living things.  Rainfall carries nitrogen from the atmosphere into the soil.  Some bacteria that live on roots of certain plants like beans are able to take nitrogen from the air and “fix” it so plants can use it. When plants are low on nitrogen, the leaves turn yellow and growth is slowed. (Fertilizers)

Phosphorus and potassium help to stimulate root growth especially when the plant is a seedling.  Some fertilizers contain secondary plant nutrients of calcium, sulfur, and magnesium but these nutrients are usually in adequate supply in the soil.  Also, if the soil is very alkaline (not acidic), plants may not be able to absorb enough of the trace elements iron, zinc, and manganese.  Iron is especially important as it is essential to chlorophyll, the substance in plants that uses light energy to form oxygen and sugar. (Fertilizers)

Miracle Gro and Miracle Gro Miracid are two types of fertilizers.  Miracle Gro contains 15% total nitrogen, 30% total phosphorus, 15% total potassium, iron, and manganese, but no calcium, sulfur, or magnesium.  (Miracle Gro label)  Miracid contains 30% total nitrogen, 10% 
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phosphorus, 10% potassium, copper, iron, manganese, zinc, and chlorine.  Miracid is advertised to help the plants absorb more iron when the soil is alkaline. There is no calcium sulfur, or magnesium either. (Miracid label).  According to Stephen Chua, webmaster of DIYLawnCareTips.com, most lawn grass will thrive in slightly acidic soil which has pH value of 6.5 to 7.0. Therefore, Miracid may be able to help grass grow better.

Materials

Rototiller

Three 1.7 meter square dirt patches divided into 4 equal squares

Meter tape

360 grams Nugget brand grass seeds

360 grams Wonderlawn grass seeds

Miracle Gro fertilizer

Miracid fertilizer

Wooden stakes and string to mark test squares

Procedure

First, I measured three areas of dirt in different parts of our backyard of 1.7 meters square and marked them with stakes on the corners and string tied between the stakes.  Each area had about the same amount of sun and wind exposure.
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Next, my dad used the rototiller to turn over and prepare the dirt in each area.  I divided each square into 4 equal squares and tied string to mark these equal squares.   Each large square had one small square each labeled as follows: Nugget with Miracle Gro, Nugget with Miracid, Wonderlawn with Miracle Gro, or Wonderlawn with Miracid.  This way each set up was tested three times.

Sixty grams of appropriate grass seed was sown into each small square of dirt.  I mixed the fertilizer as directed on the fertilizer box label (1 tablespoon fertilizer per gallon on water).  Each square got the appropriate fertilizer mix on the first day and on the seventh day.  The areas were watered by sprinklers each evening.

On days 7 and 14 I measured the height of the grass blades.  I also counted the number grass blades in five 10 cm2  sections of the small squares and averaged them for the average count of the small square.  

Data Analysis & Discussion

On day 7, I counted the grass blades (Table 1 & Graph 1).  Wonderlawn with Miracle Gro grew an average the most blades of grass with 150.6 blades per small square.  Wonderlawn with Miracid had an average of 64.3 blades while Nugget with Miracle Gro and Nugget with Miracid had averages of 7.3 and 2, respectively.

The heights were nearly the same on average for all four categories on Day 7.  The range of height was 1.3 cm to 2.7 cm.

On Day 14 (Table 2 & Graph 2), the Nugget grass with Miracle Gro had 783.3 blades on average per small square.  This was followed by Wonderlawn with Miracle Gro having 651.3 blades.  Both types of grass with Miracid grew far fewer blades of grass.  Wonderlawn with Miracid grew 243.3 blades and Nugget with Miracid grew 483.3 blades. 

The average heights of the blades on Day 14 were Wonderlawn with Miracle Gro at 8.9 cm, Wonderlawn with Miracid at 8 cm, Nugget with Miracle Grow at 6 cm, and Nugget with Miracid at 3.8 cm (Table 2). 
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Overall, the grass grown with Miracid grew slower and had fewer blades.  This happened to both types of grass seeds.  The Miracle Gro seemed to help the grass much more than Miracid.
Conclusion

Overall, Miracle Gro help both types of grass seeds grow better in height and number than did the Miracid.  Thus, the hypothesis that different fertilizers will have different effects on the growth of grass is supported. 

 However, there are many things that I would change and test over in this experiment.  For instance, I would want to know what the pH of the soil was at first and to see if the fertilizers made a difference in the pH after applying it to the soil. This way I could see if pH really is a factor in this type of experiment.  Additionally, I would want to let the experiment run for longer such as for several months. This time frame would be more realistic.  

Another change would be to have test patches without any fertilizer.  Perhaps the results here were really the result of the differences between the grass seeds.  By having grass patches without fertilizer to compare with fertilized patches, I could determine this difference.
Acknowledgements

I would like to thank my father for using the rototiller to turn over the dirt in our backyard.  I also want to thank my mother for helping me count and measure the grass blades.  Also, I received some general advice about fertilizers from Mr. Smith at the Garden Center.  
Jones 9

Resources

“Choosing Fertilizers for Home Lawns” 4Mar. 2006 University of Illinois Extension. http://www.uoi.edu/ext/lawncare 3Jan2009
Chua, Stephen “Adjusting Soil pH for Optimal Grass Growth” April 2007  DIYLawn Care. 3Jan 2009.  http://www.EzineArticles.com/?expert=Stephen Chua 

 “Fertilizers”  Sunset Western Garden Book Williamson, Joseph, ed., Sunset Publishers, Menlo Park, 2002

Rubin, JulianT. “Fertilizers” Oct. 2008 http://www.juliantrubin.comencyclopedia/botany/fertilizer.html  3 Jan 2009

Tables and Graphs

Table 1: Average number of blades of grass
	Type of grass & fertilizer
	Day 7
	Day 14

	 
	 
	 

	Nugget with Miracle Gro
	7.3
	783.3

	Nugget with Miracid
	2
	483.3

	Wonderlawn with Miracle Gro
	150.6
	651.3

	Wonderlawn with Miracid
	64.3
	243.3


Graph 1: Average number of blades of grass
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Table 2: Average height of grass blades (cm)

	Type of grass & fertilizer
	Day 7
	Day 14

	 
	 
	 

	Nugget with Miracle Gro
	2
	6

	Nugget with Miracid
	2.7
	3.8

	Wonderlawn with Miracle Gro
	2.6
	8.9

	Wonderlawn with Miracid
	1.3
	8


Graph 2: Average height of grass blades (cm)
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Graph 2: Height of grass blades (cm)

Nugget with

MiracleGro ~ Nuggetwith

Miracid Wonderlawn
with Miracle Wonderlawn

Gro with Miracid

mDay7
mDay 14





_1292520752.xls
Chart1

		Nugget with Miracle Gro		Nugget with Miracle Gro

		Nugget with Miracid		Nugget with Miracid

		Wonderlawn with Miracle Gro		Wonderlawn with Miracle Gro

		Wonderlawn with Miracid		Wonderlawn with Miracid



Day 7

Day 14

Type of grass and fertilizer

Average number of blades of grass

Graph 1: Average number of blades of grass

7.3

783.3

2.5

483.3

3.5

651.3

4.5

243.3



Sheet1

		Type of grass & fertilizer		Day 7		Day 14

		Nugget with Miracle Gro		7.3		783.3

		Nugget with Miracid		2.5		483.3

		Wonderlawn with Miracle Gro		3.5		651.3

		Wonderlawn with Miracid		4.5		243.3

				To resize chart data range, drag lower right corner of range.



&CTable 1: Average numbers of blades of grass




_1292647668.xls
Chart1

		Nugget with Miracle Gro		Nugget with Miracle Gro

		Nugget with Miracid		Nugget with Miracid

		Wonderlawn with Miracle Gro		Wonderlawn with Miracle Gro

		Wonderlawn with Miracid		Wonderlawn with Miracid



Day 7

Day 14

centimeters

Graph 2: Height of grass blades (cm)

2

6

2.7

3.8

2.6

8.9

1.3

8



Sheet1

				Day 7		Day 14

		Nugget with Miracle Gro		2		6

		Nugget with Miracid		2.7		3.8

		Wonderlawn with Miracle Gro		2.6		8.9

		Wonderlawn with Miracid		1.3		8

				To resize chart data range, drag lower right corner of range.






