The Experimental Study of Round-Up on Beans 
Hypothesis

Round-Up remains in the soil for longer than the 3 days that it is claimed on the manufacturers label, and causes problems with the growth of plants.  Although it is a contact herbicide, if the Round-Up builds up on the surface of the soil, the plants that attempt to grow through it will be affected and perhaps even killed. 
Question

How reliable is the claim that Round-Up is harmless to the soil and to the emergence of plants?
Introduction

   Herbicides are a type of pesticide that target plant species.  Lately an herbicide has become very popular within the United States and many other countries.  This Herbicide is called Round-Up.
   Round-Up kills by disabling an enzyme essential to making proteins for the plant.  A chemical called Glyphosate is the cause of this (Howstuffworks.com). Glyphosate can also be very persistent and may take up to 140 days for half of the amount to decompose (Northwest Coalition for Alternatives to Pesticides).  Round-Up claims to be a contact herbicide, meaning that it must come in contact with the actual plant in order to kill it.  They also say that it is harmless to the soil and the growing of crops (Round-Up Manufactures label).  But how true is this statement?  If the herbicide was layered on the ground thick enough, could it possibly prevent or harm the growth of plants that attempt to emerge through it? Is it at all possible that it can sink into the ground and affect the plants that have not yet emerged?
     The goal of this study is to test the dependability of the claim that Round-Up is harmless to the soil and re-growth of plants.  The objective is to find out if, in fact, other plants can grow through the layers of Round-Up on the soil and how long the Round-Up remains on the soil.  This experiment could be very useful in the future.  With the information gathered, we may be able to find out how well regular plants will grow in an area that has been sprayed with Round-Up. It will also be possible to demonstrate just how much of this herbicide can be applied before the plants become damaged by it.  With this research, a rough estimate can be made on how long the herbicide stays on the surface of the soil before it disappears. Round-Up is only one of many herbicides that uses Glyphosate. 
     Different concentrations were tested in order to simulate what would happen if a farmer chose to use twice as much Round-Up on one pass rather than taking two separate passes.  In order to discover the full impact Round-Up could make on a plant three different concentrations of Round-Up were applied, one with the recommended concentration, one with a double concentration and one with a triple concentration.  The recommended concentration contained 3 ounces of Round-Up and 64 ounces of water.  The double concentration used 6oz of round up with the same amount of water while the triple uses 9oz of Round-Up.  We will use the same type of beans for each concentration level.  Using the different concentrations will make it possible to see in what different ways the Round-Up will affect the plants that have both grown and that still have not yet emerged.  The beans will be planted at precisely the right time so that they will grow around the time that the label claims it is safe.  The first row should come up on the day that the label says it is safe and the others will slowly grow afterwards in order to tell if the soil still contains the Round-Up after the 3 days.
    By doing this experiment it could be proven that Round-Up can stick on the soil, and can cause side effects, harmful or helpful, to the environment. If this is proven, investigations can be extended to find what exactly the Round-Up “overdose,” does, and what concentration it is happening at.  It could help to find out just how dangerous herbicides are to the earth and how they can be made better.  Although they are helping the economy, herbicides could be damaging the environment. 

TIMELINE

-Start Experiment               1/18/2007

-Plant Row 1                      1/18/2007

-Plant Row 2                      1/20/2007

-Plant Row 3                      1/21/2007

-Plant Row 4                      1/23/2007

-Spray chart recording       1/27/2007

-First Recording                 1/28/2007

-Second Recording            1/30/2007

-Round-Up Spray date         1/30/2007

-Third Recording               2/1/2007

-Fourth Recording             2/2/2007

-Fifth Recording                2/4/2007

-Sixth Recording               2/5/2007

-Seventh Recording           2/6/2007

-Eighth Recording             2/7/2007 

-Finish Experiment            2/7/2007
Materials

1 ½ by 1 ½ Tubs                           Green Beans (Phaseolus vulgaris)            

Round-Up plus                                Table Spoon measure                       
Ruler (With cm)                            4 Heat lamps                                                            

Water bucket                                 4 Lamp stands    

Green house                                  4 Clamps
Methods

Set Up and Plant Care:

Pre-Lab setup

1) Requires use of greenhouse.

2) Screw the pole into the metal base

3) Attach the light onto the pole using a clamp (make sure that all the lights are at the same height).

Post-Lab setup

1) Keep soil at about 60-65 degrees

2) 32oz of water per tub

3) 24 hour lighting for total growth time 

Part 1:

1) Fill each 11 /2ft by 1 1/2ft tub with an equal amount of soil

2) Plant the first one with the green beans spaced equally 7cm apart

3) After two days plant row 2 in the same way

4) After three day plant row 3

5) After five days plant row 4

6) Mix 3oz of Round-Up into 64oz of water. (Be sure to wear the protective gear)

7) Spray the entire tub after the first row emerges

8) Take data through 20 days past the first planting
9) Mark as Concentration 1
Part 2 (Takes place at the same time as Part 1)

1) Repeat steps 1-5

2) Mix 6oz of Round-Up into 64oz of water.

3) Spray the entire tub after the first row emerges

4) Take data through 20 days past the first planting
5) Mark as Concentration 2 

Part 3(Takes place at the same time as Part 1 and 2)

1) Repeat Steps 1-5

2) Mix 9oz into 64oz of water

3) Spray after the first row emerges

4) Take data through 20 days past the first planting

5) Mark as Concentration 3 

Part 4(Takes place at the same time as Part 1, 2, 3)

1) Repeat steps 1-5

2) Do not spray the tub

3) Take data through 20 days past the first planting

4) Mark as Control

Results

For data collection two different kinds of tables were used. In one the height of the plants was recorded in accordance with their row and column in the tubs. All the measurements were done in centimeters and rounded to the nearest .5cm. The word SPROUTED was written for plants that had just emerged due to the fact that they where so small that it was difficult to get an accurate measurement. If a plant did not emerge or grow their place on the data table would be filled with the word NONE.  The other table was used for noting the plants condition, Healthy, Fair, Dying, Dead (see attachment 5). This too was placed within the specific plants row or column. The process in which the data was recorded made it easy to find a specific plant that needed to be observed. The experiment was carried out over the time period of 20 days in which 8 data collections were made for each concentration (See attachments 1-4). Each table was labeled by how many days after the first planting it took place. The collection days involved Day 10, 12, 14, 15, 17, 18, 19, and 20. Within the graphs (see attachment 6-9) you can easily see the full impact of our results and how the control is the tallest plant on all the carts. In attachment 10 photographic evidence is given to support what will be the conclusion.      
Discussion
    One of the major discoveries was that plants that grew through the Round-Up were notably smaller than the plants that didn't. This shows that somehow or another the Round-Up is not deactivating when it hits the soil, and is affecting emerging plants. Two of the plants that were not directly exposed to the Round-Up yellowed and became very sickly. Our data shows that all of the control plants were healthier than the plants in the 3 other containers. The average final height of the controlled plants was 34.5 cm, while the average height of the Regular concentration was only 26.8cm. The double concentration had the average height of 20.5 cm and triple concentration had an average height of 23.2cm, but had the second best condition out of all the other tubs.  The plants that grew through the Round-Up also had severely slowed growth rates. We have several theories about how the Round Up could have damaged the plants that had not been sprayed directly. One of our theories is that the Round-Up went through the leaves of the plant and proceeded to the roots like the instructions said, but it then jumped to the other plants root systems. Another theory is that the Round-Up spread through moisture in the soil. Lastly there was a theory that the Round-Up didn't actually deactivate when it hit the soil, and that it simply piled up on the topsoil. 
    All of these theories are plausible, but they can't all be correct. There is no way to tell what is true based on the research and resources available to us. To do further research and many more trials would greatly expand our comprehension of the real issue here. It would also help to test on larger or smaller subjects, maybe even different plants. A more controlled growing environment would also be very beneficial to this experiment. Fewer variables would also have reduced the margin of error.
    The major disadvantage and problem we encountered during this experiment was that we planed each row to come up one after the other. I did not happen as we planed and in many cases the second row came up before the first[image: image1.png]


. When this happened it made it impossible for us to find out how long the Round-Up would remain in the soil. We still were still able to test our second objective by finding out how the Round-Up would affect the plants that had not yet emerged. Another problem that we had was the distribution of Round-Up on the soil during spraying. The Concentration 3 was suspected to be in the worst condition but it had the second best condition status. We believe this to be because with the recourses that where available to us we had no way to evenly spray the Round-Up on the soil. It was through this cause that although it was the most potent of the three concentrations it did not get enough to effect the plants below the soil. 

Conclusions
Before this test began we hypothesized that the Round-Up actually stays on the soil longer than the three days specified in the product directions. Due to problems with our variation in emergence timing we could reach no conclusion on how long the Round-Up remains in the soil. We did manage to prove that the second portion of our hypothesis was correct. Round-Up impeded the height and growth rate of any plants that grew up through the soil sprayed with Round-Up. We found the average height of all the tubs and compared them to each other. The control tub plants had an average height of 34.5 cm, while the concentration 1 plants were averaged at 26.8 cm, the concentration 2 were averaged at 20.5 cm, and the concentration 3 were averaged at 23.2 cm. This shows a dramatic difference between exposed and non-exposed plants. In the graphs found in the attachment 6-9 you can see how substantially different the growth rates were. Further investigation would greatly improve our knowledge of Round-Up, but this is all the knowledge we have attained as of now. This experiment has proved that Round-Up can impede the growth of plants that grow through the exposed soil, along with other discoveries. A follow up test would be needed to verify our evidence, but this data is a first step towards uncovering new truths about pesticides and herbicides in particular. 
    
