
Nursery Value of Different Rangeland Shrubs 

Q1: Research Question • • • • 

In this experiment we plan to test the soil of two nursery 
plants to identify if they provide benefits for other plants to 
grow underneath them. 

Data Analysis and Results

Procedure - Keep it clear and simple :) we collected soil 
samples and tested the NPK using LaMott 

● We collected soil from underneath and around the 
canopies to test using a LaMott NPK test kit.  

● We air dried the soil and tested the pH using a 
protocol we obtained from a  U of A science lab. 

Throughout the experiment we noticed that both adjacent 
areas, and the areas beneath the tree had a high level of 
potassium, and low levels of nitrogen. In our results we 
were able to identify that the nutrients didn’t play a huge role 
on the plant growth beneath these nursery plants. 



Introduction

In the 80s, there were some studies on mesquite canopies testing the soil nutrients, soil 
moisture, and comparing and contrasting the levels of soil nutrients. Tidemann and 
Klemmedson's March 1986 study of the long term effect of mesquite removal on soil 
characteristics (Tidemann and Klemmedson March 1986) compared the soil nutrients around 
canopies and mesquite trees on the upland. The results show higher in levels of nitrogen and 
phosphorus underneath the canopy of mesquite trees versus open soil. The research was dated 
back to the 1970’s and 1980’s leaving opportunity for updated experiments. Prior experiments 
compared soil carbon (C), nitrogen (N), phosphorus (P), and sulfur (S).  My group will be testing 
the Potassium (K), Nitrogen (N), and Phosphorus (P) levels. Our purpose is to measure the levels 
of these elements under canopies and adjacent open areas. 
We tested another common nursery plant - acacia.   As I did my research for the cacia, I was 
unable to find any experiments done relating to their soil chemistry. The lack of information of 
catclaw soil chemistry became a big motive as to choosing the plant for this specific research 
project. 



Question 

The question for this experiment is, do nursery plants provide higher levels of NPK as 
opposed to open areas, Since nursery plants support growth underneath them, we believe this 
may be due to enrichment of the soil under the nursery plant. We believed that the nursery 
plants may be providing extra nutrients into the soil. 

If so, then either pH will be different or 
NPK values from under the shrubs will be 
higher than the open area around the shrub,
and therefore be more beneficial to supporting
plant life. We are focusing on NPK since those 
are the three most important nutrients for plants.
The pH may be a factor because it affects how
 plants can absorb nutrients.

Hanna soil Test



Predictions 

Our team’s predictions was that we would find higher levels of NPK under the trees vs. in 
the adjacent open area. Our belief is nursery plants will provide higher levels of nutrients into 
the soil providing an advantage for plant growth. With this the Nutrients being tested are three 
essential nutrients needed for plants to grow and flourish. 



Soil Sample Calculations Procedures 

1) Locate 3 or more established plants and mark them with a flag 1 through 3
2) Label a gallon sized ziplock bag, label it (plant name) 1 and open area 1.
3) Under the nursery plant choose 3 different locations at an equal distance from each other, each 

location should be halfway between the plant’s base and the edge of its canopy. The sample sites 
should make a triangle around your plant.

4) Begin collecting soil. Using a dull knife or small shovel scrape the top soil off and then take soil 
between 1” to 6” of depth. You need about a cup of soil from each location.

5) Put the soil in the ziplock bag labeled nursery plant 1. 
6) Collect a soil sample about 3-6’ away in an open area and repeat step 4. Put the soil in the ziplock 

bag labeled open area 1.
7) Repeat steps 2-6 for the rest of the nursery plants that you have picked. Make sure to properly label 

the sample bags.
8) After all samples are collected begin test the nitrogen, phosphorus, and potassium.
9) For nitrogen, phosphorus, and potassium use the NPK Kit and follow the procedures.

10) Repeat step 11 for each sample.
11) Record all your data and clean up.



Procedures for testing PH

*Before testing the pH you will need to calibrate the pH meter. This manual is given in your pH meter 
box. 
1) Use air-dried soils.
2) Weigh 5g soil and transfer it to a 50 ml tube.
3) Add 10 ml distilled water to tube.
4) Swirl solution to mix thoroughly.
5) Place the tube on a shaker for 15 mins (work in batches of 15 or so).
6) Calibrate the pH meter while the tubes are shaking.
7) Weigh more soils while the tubes are shaking.
8) Let tubes sit for 30 mins before measuring pH (supernatant should be clear).
9) Measure the pH of the supernatant by placing the probe in the center of the solution (do not touch 

the sides or bottom of the 50 ml tube).
10) Record the value when the pH meter reads “ready”.
11) Remove the probe, rinse with distilled water, and dab gently with kimtech wipe.
12) *Repeat steps 9 through 11 for each soil sample.*
13) Place the probe into the electrode solution when finished.
14) Clean-up.



Results 

In conclusion we found that not all nursery plants give off more of the essential nutrients for plants 
to grow underneath them. However we only came to this conclusion with the experiment we did, we 
would need to do a lot more tests and more types of nursery plants to confirm this. Nursery plants 
provide other plants benefits for them to grow underneath them; this can be by shade, water, space to 
grow, temperature, NPK, and other nutrients. Although the levels of NPK did show up on the test they 
weren’t significantly high. Therefore the nursery plants we tested provide different benefits for other 
plants to grow under them. 



Controlled vs. the Nursery Plant NPK Graphs 

These graphs shows how much levels of  NPK nutrients the plots had all together; both 
the controlled plots and the nursery plants. 



Levels of NPK for Plot Graphs

These graphs show the levels of NPK for each individual plot. It shows the controlled and 
plant plots. 



pH Graphs 

These graphs show the pH of the soil samples along with the average pH. 



Discussion 

The meaning for this experiment was to determine if the nursery plants have an affect on 
the soil and plants around it. We wanted to find out if the nutrients had anything to do with this. 
The results were surprising since all the data indicated that the nursery plants do not provide 
higher levels of NPK nutrients. As a team we have concluded that although the theses nursery 
plants didn't provide higher levels of NPK, the plants still provide other benefits such as shade 
and soil moisture. 

For future research 
For future research we could test a nursery plants with different shrubs beneath it, instead 

of using nursery plants without as much shrubs beneath it. We could also test the moisture of of 
the soil samples. Another way to improve this testing, we can take samples from different areas, 
such land on the other side of town, nursery plants you see on the side of the road. In the future 
to further improve this experiment is to test a variety of nursery plants and collect a lot of soil 
samples. As well as use a more accurate NPK soil kit. 
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