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Introduction: 

*Problem: To test the ability of Lemna minor L. to be used as an organic and reusable fertilizer, in a 

simple and cost-effective way. Conduct small laboratory experiments to test the ability of Lemna 

minor L. to reduce phosphorus levels, and a mixture of nitrate and phosphate levels.  
 

Iowa is a very agricultural based area, as are many of the areas surrounding it, and with it being a 

heavy agricultural based area that forces farmers to attempt to push out as many bushels per acre to meet 

the demands of the consumers. One of the many problems with the increase in production of the grown 

products is the increase use of fertilizers or nitrogen. When the use of nitrogen is increased that creates 

many problems that affects almost anyone and everyone because nitrogen has many effects on the 

environment when not used correctly. Once the maximum amount of fertilizer on a field is exceeded the 

excess nitrogen then runs off into the surrounding areas and water systems through the soil.  

Fertilizers that have been leaching into the water systems have been causing the dead zone in the 

Gulf of Mexico. The nitrogen and the phosphorus fertilizers have been leaching into smaller tributaries; 

like the Des Moines River, Mississippi River, smaller creeks, and stream. Once the fertilizers reach 

these smaller tributaries, they will leach out into the ocean, causing a dead zone to occur. A dead zone is 

when an aquatic habitat is unfit for life and needs to be revived in a way that it is suitable for aquatic 

life. The dead zone in the Gulf of Mexico has effected a majority of the fisheries, endangered species, 

recreational activities, and many other aspects of the oceanic make-up.   

Nitrogen has many major impacts on water systems when it leaches into ponds, lakes, rivers, and 

streams. When nitrogen is introduced into water systems that creates many huge and great problems for 

aquatic and plant life. Ponds have a huge problem from the nitrogen because when the nitrogen runs off 

into the pond it can create algal blooms. An algal bloom is a rapid increase or accumulation in the 

population of algae in a water system, which when this happens it causes the dissolved oxygen levels to 

decrease in the pond. The reasoning behind that is when the nitrogen is introduced into the algae’s 

processes it cause their reproduction is increase and that first causes an overcrowding of algae from the 

increased reproduction. It also causes the algae to use most, if not all, of the dissolved oxygen, which is 

needed to meet the needs of the algae’s ability to survive.   

Phosphates and phosphate fertilizers create also a similar effect to nitrogen fertilizer. Phosphates, 

when not managed properly, can cause algal blooms and harm much of the existing aquatic life, that are 

present in one pond environment. The fertilizers that have been leaching into the water systems have 

been causing the dead zone in the Gulf of Mexico. When   

Algal blooms have many effects that impact aquatic life. When the blooms decrease the 

dissolved oxygen levels it creates the fish to almost be choked to death because of the lack of oxygen 

available to them. Then the amount of fish present in the ponds decreases because they suffocate and 

die. When they die off that causes less reproduction for the species and could cause them not to be 

present for those areas. With all of this going on I wanted to attempt to find a natural solution to this 

problem. 

Throughout my three years of science research on this topic, I have made much progress on 

fertilizer run-off. The first year was a controlled lab experiment, where I was testing the ability of a 

natural duckweed to reduce the nitrate levels in spring water. The next phase was engineering a 

containment system for the duckweed because it was susceptible to algal blooms. I created a system that 

could with stand the climate from a pond, also it could adjust to the ever-changing wind speeds; water 

levels; and reproduction of the duck weed. This brings up the question for this year because I want to see 

if by harvesting the plant, from the containment system, if it could be used as a natural fertilizer. If it is 

able to be used as a fertilizer, a farmer would be able to cut down on their amount of chemical fertilizers 

and incorporate the natural fertilizer into their ways.  

https://en.wikipedia.org/wiki/Algae
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with UAN. This website help gather an understanding of the production of the fertilizer and the ways that it 
helps the farming industry. Finally, it helped me understand the proper ways to manage the fertilizer in 
certain situations. 

 
Chislock, Michael F. “Eutrophication: Causes, Consequences, and Controls in Aquatic Ecosystems.” Nature News, 

Nature Publishing Group, Apr. 2013, www.nature.com/scitable/knowledge/library/eutrophication-causes-
consequences-and-controls-in-aquatic-102364466. Accessed July 7th, 2017 This website helped me 
understand the effect of eutrophication on aquatic environments. This directly related to the original 
reasoning to conducting my experimentation. Finally, it helped me understand the effects of eutrophication 
on the aquatic environments and how it negatively impacts them. 
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because it has had a direct impact on one of the reasons for conducting my research. Throughout the 
struggle of the court case, it has made it difficult for both ends to come to an agreement. Finally, just 
because the court case is settled it does mean the problem is solved, it will take many more years of fighting 
to solve the problem of fertilizer run-off. 

 

Procedure- 

1. Turning Lemna minor L. into a fertilizer (nitrogen only) 

i. Gather all materials needed 

ii. Add 2500mL spring water to the container that is 1,746 inches3  

iii. Add 400 microliters of UAN solution to the container labeled 1 

iv. Mix the nitrogen solution into the water  

v. Using the Vernier Nitrate probe, find the level of nitrates (mg/L) and record that data 

vi. Test every two days for a two-week period  

vii. Place 100 colonies of duckweed into a container  

viii. Repeat this for the remaining seven containers  

ix. Test the container every two days for the nitrate level 

http://plants.usda.gov/core/profile?symbol=lemi3
http://www.cropnutrition.com/urea-ammonium-nitrate
http://www.nature.com/scitable/knowledge/library/eutrophication-causes-consequences-and-controls-in-aquatic-102364466
http://www.nature.com/scitable/knowledge/library/eutrophication-causes-consequences-and-controls-in-aquatic-102364466


  

x. Let duckweed grow for eight days 

xi. Collect 300 colonies of the duckweed after the eight-day period 

xii. Let the duckweed dry out for eight-days 

xiii. Using the mortar and pestle, grind the dried duckweed into a powder.  

xiv. Take the powder and place into ….. mL of distilled water (thus testing the number of 

nitrates and phosphates in the powder) 

xv. Record the reading that is obtained 

xvi. Repeat the same procedure with the fertilizer mixture of nitrogen and phosphorus 

xvii. Make sure that the phosphorus is tested using the testing kit after step e  

2. Controlled Lab Testing 

a. Preparation 

i. Gather all materials. 

ii. Prepare the probe by calibrating the sensor as the instructions say.  

iii. Label all sixty of the petri plates 1-50. 

iv. Place the white paper in the bottom of the holding trays. 

b. Preparing Petri Plates for Phosphorus Solution 

i. Take out a deep petri plate labeled 1. 

ii. Remove the lid.  

iii. Add 40 ml of spring water into the plate.  

iv. Using the pipettes, add one drop of Phosphorus Solution into the plate.  

v. Place ten colonies of Lemna minor L. into the water with a nitrogen mix.  

vi. Replace the correct lid for the correct plate.  

vii. Place the plate onto the holding tray.  

viii. Move the tray under the grow light once you have 12-13 plates per tray.  

ix. Repeat these steps for the remaining plates.  

c. Preparing Petri Plates for control  

i. Select the petri plate labeled 41.  

ii. Remove the lid. 

iii. Add 40 ml of spring water into the plate.  

iv. DO NOT add the Phosphorus Solution to the plate.  

v. Place ten colonies of Lemna minor L. into the water with a nitrogen mix.  

vi. Replace the correct lid for the correct plate.  

vii. Place all of the controlled plates onto the same holding tray.  

viii. Place the tray under the grow light.  

ix. Repeat these steps for the remaining nine petri plates, for a total of ten controlled 

plates. 

d.Testing the Samples  

i. Using the Verner Nitrate Probe, place the sensor into the sampled labeled 1. 

ii. Once in the plate, wait for the sensor to balance (or stabilize) and that will be the 

number of nitrates present in the mixture. 

iii. Record the number of nitrates for the plate onto a data table.  

iv. Repeat these steps for the remaining forty- nine plates. 

v. Once the starting reading it taking, repeat these steps every three days with the 

same process. 

vi. This will allow any changed to be monitored over the next testing periods. 

 
 

 will provide support in areas such as motivation, supervision, research, analyzing, and project design. 

She has experience through her biology degree, teaching biology and running the science fair program for 14 years, and 



  

participating in several University level research projects. This will benefit my experiment by having a highly experienced 

and knowledgeable teacher in all areas of biology. 

 

Proposal Budget: 

 

Item Cost Per Unit Units Required Total Cost Provider 

Deep Petri Plates $23.75 6 $142.50  Biology  

Distilled Water $1 per Gallon 24 $24.00 Walmart 

Spring Water $1 per Gallon 3 $3.00 Walmart 

Lemna minor L. $0.00 300 Colonies $0.00 Jane Zane 

Grow Light  $0.00 0 $0.00  Biology 

Holding Trays $0.00 0 $0.00  Biology 

KimTech Wipes $0.00 0 $0.00  Biology 

Breakers $0.00 0 $0.00  Biology 

Seven Gallon 

Containers 

$4.38 10 $42.80 Walmart 

Vernier Nitrate Probe $0.00 0 $0.00  Biology 

Phosphate Testing Kit $0.00 0 $0.00  Biology 

Turbidity Meter $0.00 0 $0.00  Biology 

Mortar and Pestle $0.00 0 $0.00 Craig Wills  

Scale $0.00 0 $0.00  Biology 

32-0-0 UAN $10.00 1 $10.00 Mershman Seeds 

Phosphate Solution $10.00 1 $10.00 Mershman Seeds 

     

 

For my project, I am fortunate enough to have most of my supplies furnished by the well-stocked  Biological 

Department. They will provide basic supplies such as the scale, beakers, grow lights, and other supplemental materials. I 

request that the Iowa Junior Academy of Science provide $200.00 for my research project. This money will be used to cover 

the cost of the deep petri plates that are used in the controlled lab experiment, the seven gallon containers that are used for 

turning the Lemna minor L. into a fertilizer, and the cost of the fertilizer solutions,  

 

 




