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The Effects of Primo on the Environment

By Madeleine King, Molly Doran, Natalie Drebin, and Mackenzie Entrikin
Abstract:
This experiment will test for the effects the plant growth regulator, Primo, has on the soil pH and macro invertebrate numbers.  Nine pots of grass will be used. Three of these pots were designated for control pots, and were not sprayed with any chemicals. Three other pots were chosen to receive one spray of the water that contained Primo. Lastly, three pots were chosen to receive two sprays of the water containing Primo.  All nine of the pots were watered regularly with equal amounts of water. The plants were first sprayed, two weeks after it was planted. This time was chosen to spray because the grass had leafed and it is the best time to inhibit the growth. The grass was sprayed again one week later and again four days after that. The pH of the soils from each of the different pots will be tested. The number of living macro invertebrates left in the soil was also tested. This will show what is believed to be an accurate idea of the effects the Primo has on the soil of golf courses and other places where Primo and other plant growth regulators are used. It is also hoped that this information will lead to determining if Primo is safe for the use on private lawns, and if it could be sold to home owners to place in their irrigation systems or spray on their lawns regularly. We found that the number of macro invertebrates was not affected by the primo and the pH of the soil become more alkaline.
Introduction:

This experiment is based on the affects of the plant growth regulator Primo (used mainly on golf course grass, 2 10 of an ounce for every thousand square feet) and the affects it has on the soil.  Primo, or Trinexapac-ethyl, is a growth regulator that reduces cell elongation by inhibiting giberellin biosynthesis. This does not affect differentiation, the flowering of the grass (McDonald).  Primo will be applied to 9 plots of Perennial Rye Grass over a period of two weeks.  Perennial ryegrass, lolium perenne, is one of the most common types of grass used for a lawn in the Northwestern United States.  The seed of the perennial ryegrass germinates quickly so it is relatively fast growing.  Ryegrass is a type of bunchgrass, this means it grows in clumps which propagate or spread from a single seed.  Ryegrass grows best in moderate temperatures much like here in Oregon.  This will be the correct grass to use in this study due to the climate conditions in Oregon.  Perennial ryegrass has a high tolerance for cold temperatures, but low tolerance for high temperatures with little water.  This means perennial ryegrass is high maintenance and will need to be watched and watered everyday (Hartman 1975).  Therefore throughout the study, the grass will receive water like it would if it were someone’s lawn.  A new lawn should be watered twice a day and the soil should never be dry until it reaches at least 2 inches high for proper growth.  After the grass reaches 2 inches it should be watered once or twice a week (Ingels, 1978).  Throughout this study the grass will be watered twice a week.  It will be sprayed once, after two weeks when the grass has leafed.  Then again after one week, and once more three days later.  

After the Primo has been applied, the soil from the pots of grass will be tested for the pH, and the number of macro invertebrates left living in the soil.  The soil pH will be tested using the attached procedure. The procedure will be modified if needed to fit the needs for this project.  The number of macro invertebrates in the soil will be tested using a Berlese funnel, to separate the macro invertebrates and the soil.  The hope for this test is to see if the amount of Primo applied truly does affect the soil.

Primo is a PGR (plant growth regulator) that may be very dangerous to ones health.  If ingested it may cause serious throat irritations or health risks due to the toxic fumes.  When spraying the grass, it is necessary to stay out of the wind so the fumes are not inhaled.  Also, Primo may cause eye or skin irritation.  To prevent this use of long sleeves, pants, gloves, and eye protection will be required.  Because it is not safe to dispose of Primo down the drain, proper disposal at the end of testing will happen.  The Primo will be returned to Trysting Tree Golf Course where the disposal will be handled properly. 

The goal of this study is not to test if this product does work but the effects it has on the soil pH and the number of living macro invertebrates found in the soil.  It can be hypothesized that the pH of the soil will become higher and more basic. There will be less macro invertebrates living in the soils with a higher concentration of Primo added.  

Methods:
Materials for growing grass

· 2 cups Perennial Ryegrass

· 9-10 cm wide plastic planters

· 1 bag generic potting soil

· 1 bottle Primo growth regulator 

· 32 oz. plastic spray bottle

· Heating lamp with timer

· Stand for grass to sit on

· 1 gallon water

· Small garden rocks

· Tape and sharpie

· Scissors

· Eyedropper

· Rubber gloves and safety goggles

Materials for Berlese funnel and testing macro invertebrates

· 9 ring stands

· 9 kitchen strainers

· 9 light bulbs (60 watts)
· 2 power strips

· 9 beakers (1000 mL)
· 1800 mL water

· 100 g soil from each grass planter

· Tape 

· Sharpie to label

· 2 electrical sockets

· 9 clamps for light bulbs

· Dissecting microscope
· Scale able to measure grams
· Rubber gloves

· Plastic pipette 

· 9 clean Petri dishes

Materials for testing soil pH

· Computer
· Vernier computer interface 

· Logger Pro (probe interface)
· Vernier pH sensor 

· Distilled water 
· Waste cup

· 60 mL graduated cylinder 

· 9 small plastic bottles with lids 

· Wash bottle with distilled water to wash off.

· Gram scale

· Funnel 

· Tape

· Sharpie 

· Coffee grinder

· 9 beakers to hold soil

Procedure for planting grass

1. Once all the materials have been purchased, find a controlled environment where the grass can be set up with the heating lamp, stand, and timer.

2. Label the nine pots using the tape and sharpie: 3 control, 3 one spray, and 3 two sprays.

3. Put enough garden rocks in each of the pots to lightly cover the bottom. 
4. Place 150 g of potting soil in each pot.

5. Cover surface of soil with grass seed.  Lightly pat 50 g of soil on top of seed.

6. Put pots in controlled environment and water with 30 mL of water every other day for entire experiment.  

7. Have heating lamps at 60ْ F and leave on for 8 hours a day.

8. After two weeks and the grass has reached an approximate height of 5 cm. Trim grass so the height is equal.
9. Place one drop of Primo using eyedropper in 32 oz. of water in the spray bottle(same ratio of Primo to water as used on golf courses).  Shake well to be sure it has dissolved (remember to wear gloves, eye goggles, and long sleeve shirt with full length pants).  Using spray bottle spray the pots according to how they are labeled.  Control no sprays, one group with 1 spray of water with Primo and one group with 2 sprays of Primo water.

10. Spray pots with Primo water again after 1 week and after another 3 days.

Procedure for testing macro invertebrate numbers

1. Set up nine ring stands in controlled environment near electrical sockets.  

2. Tape one kitchen strainer to each ring stand so it stays on.  Place light bulb attached to clamp 3 inches above strainer.  

3. Place beaker with 200 mL of water under each strainer.

4. Remove grass and soil from pot wearing gloves.
5. Separate soil from grass, and measure using the scale 100 grams of soil.  Do this for each pot.

6. Place measured soil into strainers on ring stands.

7. At the base of each ring stand label according to which soil is in the strainer ex. Control, 1 spray, 2 sprays.

8. Plug in light bulbs into the power strips and plug into wall.  Turn on light bulbs and leave on for 4 days or 96 hours.

9. After the 4th day test for macro invertebrates. Place one pipette full of surface water from a beaker in a Petri dish, repeat for other 8 samples. View macro invertebrates under a dissecting microscope

10.  Record data on table by counting number of macro invertebrates in each Petri dish.
11. Wash Petri dishes and area.

Procedure for testing soil pH (procedure from Dan Bregar)
1. Prepare water Soil Mixture:
a. Using your 9 soil samples measure out 30 grams then blend the soil using a coffee grinder for 45 seconds. 

b. Place the new soil in the 9 plastic bottles using the funnel to minimize the loss of soil.

c. Label the bottles according to control, 1 spray or 2 spray using the sharpie and tape.

2. Use the graduated cylinder to measure out 60 mL of distilled water and pour into each of the bottles with soil. Put the lid on the bottle quickly after you add the water to minimize the amount of oxygen that gets in. (this could change your pH) 

a. Let mixture sit over night. 

3. Use logger pro to test the pH of the water mixed with the soil. 

a. Record the soil pH after the number has become stable or it has been about 2 minutes. 

b. Clean up and wash all bottles, beakers and other materials used
Results:
Table 1: Number of Macro invertebrates Found
	
	Trial 1
	Trial 2
	Trial 3
	Average

	Control
	4
	5
	8
	5.67

	1 spray
	4
	0
	2
	2

	2 sprays
	22
	4
	3
	9.67


Table 2: Soil pH Data

	
	Trial 1
	Trial 2
	Trial 3
	Average

	Control
	6.51
	6.54
	6.56
	6.53

	1 spray
	6.65
	6.57
	6.68
	6.63

	2 sprays
	6.79
	6.58
	6.72
	6.71


Graphs:
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           After testing, it was found that the number of macro invertebrates appears to be random.  However the reason for the large increase in the soil with two sprays was mainly in one of the trials.  This brought the average up.  
The pH was as hypothesized.  It did increase but not as drastically as anticipated.  It was found that the control soils had an average pH of 6.53.  According to prior research this is the best pH for grass to grow at (Soil pH: What it means). The soil with one spray of Primo had an average pH of 6.63. The soil with 2 sprays of Primo water had an average pH of 6.71.  However, this does not show that one of the bottles of soil containing 2 sprays of Primo had a significantly lower pH than the other two, for unknown reasons.  This lowered the average drastically.   
Discussion:
After looking at the results it is clear that part of the hypothesis was correct and the other not.  The number of macro invertebrates found in the soil seems to be random.  There was nearly the same number in each of the tested soils.  This is true for all of the trials but trial number one with 2 sprays.  In this trial 22 macro invertebrates were found.  This number is probably not accurate because of the fact that most of the invertebrates found in the water from this trial were in clumps, suggesting that they had reproduced into larger numbers.  The other tests seemed more like the numbers expected in the results.  From the data it can be concluded that Primo does not have a significant affect on the macro invertebrates in soil.
The hypothesis about the pH of the soil was correct.  It was predicted that the soil pH would rise.  In fact, it was found that there was a steady increase in the pH of the soil with larger amounts of the Primo water sprayed on the grass.  Data gathered showed that there was a 0.2 increase in the pH of the soil.  This could be detrimental to the soils ability to support plant growth.  As the soil becomes more alkaline, it is harder for the nutrients in the soil to be absorbed and used by plants (Soil pH: What it means).  Based on the results a conclusion can be made that Primo does have a negative affect on the soils ability to support life. 
While doing the experiment there were problems that may have altered the final data.  One thing that could be of benefit is to change the amount of Primo used in the experiment.  Not enough was used in the original solution, because of this there were not results like expected. It would be of benefit to develop more successful ways of testing for macro invertebrates and the soil pH. There were also problems when weighing the soil both before the macro invertebrate process was started and after when trying to test the pH. Because of these factors that were off forced a change in the procedure used. By changing the methods it might have thrown off the results. 

For the most part the results were what had been expected.  The largest difference from the hypothesis involved looking for the macro invertebrates after using the funnel to capture them. In one of the two spray samples it had been expected to find the least number of invertebrates. The other data taken correlated like expected but in one of the trials 22 macro invertebrates were found. This number was the largest of all the other findings. Possible reasons for this outlier were the fact that the methods for counting the numbers were not the best. They were counted them as they were spotted which could have increased the margin of error. Also the macros were left under the light for four days giving them time to breed and multiply. There are many possible reasons that could have led to this fault in the hypothesis and data.

When testing the pH issues arose as well. Fifty grams of the soil was supposed to be used. It was discovered that because the soil was left under the lights for so long that the soil lost weight from the water drying out because they had slightly varying amount of wetness. Also the solids started out with different densities which didn’t help. After the initial weight problem was sorted out, it was found that after letting the soil sit over night in the water, all the water was gone in some of the samples causing us to have to add water which could have changed the results. However the pH data did match up with the results as had been predicted.
The project chose was based on the initial idea that less lawn mowing would be better for the environment and people. Not having to waste time as often mowing your grass would provide extra time to spend with family, friends and leisurely. The main issue we were trying to help solve was pollution and global warming. About 54 million Americans mow their lawns each weekend. That adds up to a total of 800 million gallons of gas per year, which produces many air pollutants. The gas emitted from lawn mowers produced about 5% of the countries air pollution. One lawn mower pollutes in 60 minutes as much as 40 late model cars do after driving 100 miles (Cleaner Air…). By not mowing the lawn as often people could at least cut this figure in half or more. The idea was first thought of as a way to prevent cutting grass as frequently.  Then came up the idea of using plant growth regulators to stunt the growth. Using a plant growth regulator called Primo to stunt the growth. For our individual study we decided to look at the environmental factor. If this product was to be used on all household lawns what would the risks be, what parts of nature would be harmed.
If we were to continue this experiment there are many things that would be tested and researched. We would want to make sure that it is not harmful for people and animals that will be around the lawn at their home regularly. We also might want to test other environmental factors other then pH and Macro invertebrate number. We would look into finding the cost of what an irrigation system with Primo in it would cost. We would like to try to get this turned into a sellable product. 

Literature Cited: 
"Cleaner Air: Gas Mower effects." People Powered Machines.1 2007. PPM. 10 Feb.          
2007 <http://www.peoplepoweredmachines.com/faq-environment.htm>.
Hartmann, Hudson T., and Kester Dale E.. Plant Propagation Principles and Practices.  


Englewood Cliffs, New Jersey: Prentice-Hall Inc., 1975.

Ingles, Jack. Landscaping: Principles and Practices. Albany, New York: Delmar Publishers,

1978.

McDonald, Brian. Review of Plant Growth Regulators. OSU turf grass handout, 2006.

Plant Growth Regulator Abstracts. CAB International. 12 November, 2006 <http://www.cabi-

publishing.org/AbstractDatabases.asp?SubjectArea=pla&Subject=&Secton=dc&PID=47#2>

Schuster, James. Focus on Plant Problems. University of Illinois Extension. 10 November, 2006 

<http://www.urbanext.uiuc.edu/focus/chlorosis.html>
“Soil pH: What it means”. SUNY College of Environmental Science and Forestry.  14 

February, 2007. < http://www.esf.edu/pubprog/brochure/soilph/soilph.htm>
