
How Mulch Does it Help?
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Abstract
This project is testing whether or not wood chips take nitrogen from garden soil and 

if they affect plant growth when used as mulch. I chose to do this project because 
gardening and growing plants is my passion and water conservation is another thing I 
am interested in.

The results were a bit surprising and did not support my hypothesis. There were no 
visible changes in nitrogen level, but there was a difference in sprouting time, and in 
overall growth by the plants. 

This project is important for gardeners and farmers because it shows how mulch, 
specifically wood chips, affects plants in the garden, or in a field.



Big Question
When used as a mulch, do wood chips affect plant growth and soil nutrients? 

This is an interesting and important question because there is conflicting evidence for 
both sides of the argument and it could help gardeners and farmers everywhere.
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Background Information
I have found conflicting evidence of whether or not nitrogen loss in soil is a real 

problem when wood chips are used. Some sources say that there is no, or almost no 
nitrogen loss, while others say there is a lot of loss. This is why I am testing nitrogen 
levels and plant growth, and would like to find an answer.

The first source I found was the Texas A&M Agrilife Extension. This source stated 
that wood chips may take nitrogen from a shallow top layer of soil. It stated that wood 
chips may not want to be used around vegetable and flower beds for this reason. This 
source is useful because it states that wood chips do potentially take nitrogen from the 
soil which is one opinion. 
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Background Information (Continued)
The next source that I found was the Klickitat County, Washington site. This site 

says, “You should not spread wood chips directly on, or till them into, a vegetable garden 
or other areas where you want seeds to germinate. Wood chips are great around 
established shrubs where denitrification of the surface soil will inhibit germination of 
weed and grass seeds” (Klickitat County). This source is helpful because it states that 
wood chips may take nitrogen from soil and, more importantly, can prohibit seed 
germination.

The third site I found was the University of Vermont Extension, Department of Plant 
and Soil Sciences. This source stated “One of the main concerns, and reason often cited 
for not using wood chips, is that they will tie up nitrogen and cause plants to be hungry.  
When wood chips are used on trees and shrubs, many studies have shown just the 
opposite” (University of Vermont Extension, Department of Plant and Soil Sciences). The 
information on this site is very helpful because it states that sometimes wood chips may 
take nitrogen from the soil, but around shrubs and trees, they can also have the opposite 
effect.



Background Information (Continued)
The last source of information that I found was the book, Growing Vegetables in 

Drought, Desert, and Dry Times by Maureen Gilmer. This book stated that nitrogen 
deficiencies happen when you spread wood chips on your garden. This is because the 
microorganisms have to work very hard to break the wood chips down and this takes 
nitrogen from the soil. This is good information because it states why the nitrogen gets 
taken from the soil, not just that it does get taken from the soil.

The various sources that I found disagree on whether or not wood chips take 
nitrogen from garden soil and if wood chips are good for plants. This is why I am testing 
and trying to answer the question. By creating beds that are the same except for the 
addition of mulch, I will test to see what is best for my greenhouse garden.



Hypothesis and Variables
My hypothesis is that there will be some nitrogen loss 

as the wood chips start to decay. I also think that the 
nitrogen loss will take multiple weeks to begin. This is 
supported by the majority of my background research 
sources.

My controlled variables are the soil, amount of water, 
and placement of the plants.

My independent variable is whether or not the garden 
bed has wood chips. 

My first dependent variable is whether or not the bed 
with wood chips loses nitrogen while the bed without wood 
chips does not. I will test this by doing soil tests every 2 
weeks after the first two months. The second dependent 
variable is how well the plants grow in each bed.
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Materials
● Cinder blocks to shape the bed, 40x20 cm., brand is unknown
● Soil - Tanks Green Stuff, Pro Planting Mix, 113,267 cu. cm.
● Mulch - Tanks Green Stuff, Decorative Wood Chips, 56633.7 cu. cm.
● Irrigation - Rainbird dripline with 12 in. emitter spacing, 1 gal. per 

hour, from ⅝ in. supply line with Orbit single outlet digital spigot timer
● Mosser Lee Soil Master soil test
● Any 30 cm. or larger ruler or yard/meter stick
● Native Seeds/Search Broccoli, Beet, and Lettuce seeds
● Baker Creek Heirloom Seeds Celery seeds
● Strainer, unknown brand
● Amazon basics 8.5 x 11 in. paper
● Plastic cups, unknown brand
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1. Build beds with cinder blocks that are 40” wide and 56” long.
2. Add  1.1 cu. m soil to beds.
3. Add 5.6 cu. m mulch to one bed.
4. Put in irrigation lines.
5. Plant seeds at each drip emitter, 12 in. apart.
6. Measure plants every week as they grow and take pictures.
7. Do a soil test after 6 weeks and then every 2 weeks after that.
8. Graph the growth of plants and nitrogen levels in soil. 
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Results
The data shows that although the 

mulched bed sprouted more quickly than 
the non mulched bed (possibly because 
of soil moisture or soil temperature), the 
non-mulched bed ended up catching up 
as far as growth and could surpass the 
mulched bed if given more time. It should 
be noted that the beets in the mulched 
bed were eaten by some sort of animal, 
more so than the beets in the 
non-mulched bed. 
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Results (Continued)



Results (Continued)

*The beets are not included in the average because some got eaten, making it an unfair 
experiment. All of the other types of plants are included. 



Conclusion
Although there were no measurable changes in the nitrogen 

level during the experiment, changes in growth and differences in 
sprouting times are visible in the graphs and tables showing the 
data. The mulched bed seemed to sprout before the non-mulched 
bed, but grew a bit slower over time. My hypothesis was that there 
would be some nitrogen loss, but because I did not see any, my 
hypothesis was incorrect. Future extensions of this project could 
include measuring nitrogen and plant height for a longer period of 
time, and/or trying to grow different types of plants. This applies to 
the real world because it could help commercial growers in 
knowing what fertilizers or soil amendments to use to compensate 
for the nitrogen loss, and by showing what types of plants might do 
better with or without mulch. In addition, mulch helps to conserve 
water which is a very important issue in today’s world.

Soil test results.

First harvest of 
lettuce.
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