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Effects of Roundup!
on Bacillus Subtilis!

Brandon Johnson!



Motivational Overview!

•  Determine the minimum inhibitory concentration (MIC) at 
which glyphosate herbicide and triclopyr herbicide kill B. 
subtilis, a soil dwelling bacteria. 

•  This experiment attempts to answer the question as to 
whether or not herbicides affect the soil micro biome. 

•  The herbicides with glyphosate and Triclopyr were selected 
because they are popularly used.  
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Questions Addressed!

1.  Does the application of herbicides inhibit the growth of 
Bacillus subtilis?"

2.  What is the minimum concentration of herbicide needed 
to inhibit the growth Bacillus subtilis?"

3.  What conclusions may be drawn regarding the safety of 
herbicides based on my results?"
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Materials and Methods!
•  Bacillus subtilis was streaked for single colonies on an 

agar petri dish"
"
•  The dish was incubated for 24 hours at 40°C. A single 

colony of Bacillus subtilis was inoculated in a 10 ml of 
Luria Broth in a sterile 14 ml polypropylene round-
bottomed tube."

"
•  A 1:100 dilution of the inoculated solution was produced, 

using Luria Broth, into 1.5 ml tubes.  "
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Plate of Bacillus subtilis that was streaked for single colonies.  A 
single colony may contain 10^9 bacteria and are derived from a single 

bacterium.!
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Materials and Methods!
•  Marked off the first (A) and last two rows (G, H) of a 96 

well plate."

•   A two fold series dilution of glyphosate compound was 
conducted in wells A1-A12 and a two fold series 
dilution of triclopyr compound was conducted in wells 
G1-G12, H1-H6."
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96 well plate used to conduct the dilutions and to test the herbicides. 
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Materials and Methods!

•  A 1:50 dilution was created in a new 96 well plate of 2 µl 
of herbicide in 98 µl LB/Bacteria (from the 1:100 
inoculated solution on slide 3). Wells containing test 
compound dilutions were added to corresponding wells on 
the culture (LB + Bacteria) plate."

•  Conducted growth (only bacteria) and sterility (only 
herbicide) controls. "

•   Incubated for 24 hours."
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Final results plate.  
Row A: glyphosate herbicide  
Rows G and H: triclopyr herbicide  
Row E: Controls! 9 



CFU/ml of B. subtilis (Colony Forming Units)!
•  Using the single colony dilution from slide 3, a 1:10 dilution was 

performed."

•  10 fold serial dilutions were done to produce 10-2, 10-3, 10-4  plates"

•  50 µl from each of the above dilutions were spread using sterile glass 
beads."

•  Plates were incubated for 24 hours."

•  The experiment was performed twice.  First test was done using 4.8 x 
102 CFU/ml; second test was done using 1.2 x 104 CFU/ml."
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Single colonies of B. subtilis were used to calculate the CFU/ml in the 
experiments conducted.!
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Inhibition 
in wells 
A1-A3 "

Starting concentration of 0.04% glyphosate in well A1.  2 x dilutions 
were conducted up through A12.  Starting concentration of 0.014% 
triclopyr in well A1.  2 x dilutions were conducted up through H6.!
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Inhibition 
in wells 
A1-A2"

Starting concentration of 0.04% glyphosate in well A1.  2 x dilutions 
were conducted up through A12.  Starting concentration of 0.014% 
triclopyr in well A1.  2 x dilutions were conducted up through H6.!
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Results!

"
 

Experimental 
Run (N)!

CFU/ml ! MIC (% G)!

N=1! 4.6 x 102! 0.01!

N=2! 1.2 x 104 ! 0.02!

• No inhibition was observed for the triclopyr 
herbicide!
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Conclusions!
 •  Inhibition of Bacillus subtilis growth was observed using 

glyphosate herbicide at 0.01 and 0.02% concentration.  "

•  This demonstrates that glyphosate containing 
herbicides perturb the soil micro biome."

•  The triclopyr containing herbicide did not show 
inhibitory effects on the growth of B. subtilis."
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Questions to Consider!
•  How do my results translate to the concentration of 

herbicides and bacteria in soil?"

•  How does inhibition of  bacteria in the soil affect general 
plant health?"

•  Are herbicides capable of perturbing bacteria in our gut 
micro biome in the same way that they are capable of 
perturbing the soil micro biome?"
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