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Grade Level 
9-12 

 
Lesson Length 
3 periods x 55 Minutes 
 
Agriculture Careers 
Agronomist, Microbiologist 
 
Nebraska Science Standards 
SC.HSP.10.5 
 
Next Generation Science 
Standards 
HS-LS4-5 
 
Nebraska Agricultural Science 
Standards 
AFNR.HS.3.1.h, AFNR.HS.5.3.b 
 
 

Learning 
Environments 
Alignment 

 

 
 

  
These lessons aim to help students make the 
connection between scientific, business, economic, 
environmental, and social issues and a degree in 
agriculture. 
 

Learning Objectives  
By the end of the unit, students should be able to: 
● Evaluate the evidence supporting claims that changes in 

environmental conditions may result in (1) increases in the 
number of individuals of some species, (2) the emergence of new 
species over time, and (3) the extinction of other species 

Materials List  
● 5 Petri Dishes with agar per team 
● Petri dish Incubator 
● Internet Access 
● Access to outdoor (Optional) 

Investigation 
Students will conduct research on specific microorganism’s ability to 
impact agricultural species. The student will identify how 
environmental conditions impact the increase and decrease of 
microorganisms in a specific agricultural location.  

 
Research Question(s)  
Where is the highest concentration of airborne microorganisms 
stressing an agricultural organism’s population? 
 

Sidenote  
Teacher needs basic understanding of microorganism collection 
using petri dishes. 
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Day 1: Air, Fungi, and Evolution 
 

Teacher Does: Shows YouTube video “Swabbing for Microorganisms,” which shows the process 
of swabbing and culturing microorganisms from a urinal. The video defines microorganisms and 
posses the question of where is their more applicable locations to search for microorganisms. Ask 
students to Think-Pair-Share. Where would three locations that they think would be more 
applicable to search for microorganisms in Agriculture?  

Student Does: Students will think individually about possible three examples might be. Then 
students will share their possible examples with a partner. After discussing with a partner, each 
pair will pick one example to share with the group. Examples could include manure, meat, soil, 
tractors, cell phones, etc.    

 

        

● Discuss, and have students choose classmates to read each bullet. 
○ The Great Famine, or the Great Hunger, was a period in Ireland between 1845 and 

1849 of mass starvation, disease, and emigration.  
○ The cause of the famine was a natural event, a potato blight, caused by a fungus‐

like organism (Phytophthora infestans) that infected potato crops throughout 
Europe during the 1840s.  

○ The potato blight resulted in around 100,000 deaths due to starvation in the worst 
affected areas in Ireland and other areas of Europe with tenant (poor) farmers. 

○ The food crisis influenced much of the unrest in the widespread European 
Revolutions of 1848. 

○ The famine was responsible for a significant increase in emigration from Ireland, of 
anywhere from 45% to nearly 85% depending on the year and the county.  

● Continue discussion and reading of each bullet  
○ The cause of the symptoms of those who claimed affliction is consistent with 

convulsive ergotism caused by eating rye bread made from grain infected by the 
fungus Claviceps purpurea that produces a natural substance from which LSD is 
derived.   

○ The ergotamine‐ergocristine alkaloids of the fungus also can cause dry gangrene 
as a result of vasoconstriction. It affects the more poorly vascularized distal 
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structures, such as fingers and toes of humans, and hooves of livestock.  

Show Video of Dr. Deanna Funnell-Harris expert fusarium  
● Genus species:  Fusarium graminearum 
● Common Name: Fusarium Head Blight  
● Where it lives: Grains & Crop Residue  
● Affect Agriculture: Lowers yield & produces toxins in grain products 

 

 Show and have students identify the steps Dr. Funnell-Harris did to test for Fusarium 
○ Petri 
○ Ladder  
○ Open  
○ Hour 
○ Closed 
○ Incubated  
○ Counted 

Reflect (Formative Assessment) 
 Group the students into 2-3 students. Give the students 3 minutes to brainstorm 5 places 

that you would like to measure the concentration of airborne organisms, just like Dr. Deanna 
Funnell-Harris. Have students share their ideas with the class. The locations lead into Day 2 of the 
activity.    
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Day 2-6: Air, Fungi, and Evolution 
 

Have students watch the “A Clearer Picture of Antibiotic Resistance”. The three-minute video 
identifies information about antimicrobial resistance in livestock. Ask students and direct students 
to how the fusarium from Day 1 could do the same thing. Discuss how this causing many 
problems and possibilities for new technologies in agriculture.   

 

      

○ Increase of some species  
■ Like Fusarium if you plant wheat on wheat or wheat in areas fusarium will 

show up 
○ Extinction of other species  

■ Could Wheat become extinct because fusarium kills all of it 
○ The emergence of new species 

■  Work with students to figure out how a new species could occur by the 
fusarium could be isolated and diverge from the other fusariums  

● Explain this is called Evolution  
○ Change in the inherited traits of a population from generation to generation 

■ Heritable -Traits that are able to be passed on from one generation to 
another generation   

● Have students revisit their 1 minute to brainstorm 5 places that you would like to measure the 
concentration of airborne organisms from the formative assessment from Day 1 to identify if there 
are organisms like fusarium in the air to infect other organisms 

● You have 3 minutes to pair up and narrow your 10 places to  
○ Agricultural related locations 

○ Logistical acceptable locations  

○ If you do not have any agricultural or logistical locations, come up with 1 or 2 now to 
investigate  

● You have 1 minute Pick and Share your #1 agricultural location with the class 

https://www.drovers.com/article/clearer-picture-antibiotic-resistance
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● Handout the lab Report handout. Give the students 45 seconds to read over it.  

● Explain to the students and help guide students through directions of Developing steps to 
investigating and creating a lab report.  

● Research and Find an organism to identify 
○ Describe what the organism is 
○ Justify why that organism affects agriculture  

● Hypothesis  
○ If (independent variable), then (dependent variable) 
○ Because  

● Procedures  
○ Steps 
○ Data Collection 
○ Direct the students to the  Procedure Helper slides to help with creating steps to 

implement. The slides are a copy of the steps shown previously in the lesson.    
● Results   

○ Graph  
■ X-axis independent variable 
■ Y-axis dependent variable  

●  Conclusion  
○ Support with data about was your hypothesis supported to not supported 
○ What are the limitations?  
○ What are the new research questions that derived from this study?  

● Give students 20-30 minutes to research an organism and develop a hypothesis.  
● Give students 20-30 minutes to create a procedure to investigate 
● Give students 10-15 minutes over the next 5 days to incubate and collect results from their 

petri dishes.  
●  

Reflect (Formative Assessment) 

 At the end of one of the periods that works into your schedule. Listen to the NPR story about 
how disease is hurting the citrus industry. Connect how the airborne agents they are finding could 
be similar and stress these.   https://www.npr.org/2014/12/24/372940286/greening-squeezes-
floridas-citrus-industry 
 

 
 
 
  

https://docs.google.com/presentation/d/1mFfzsP_JY2i70K4izYm6Wm_8VVz6v_uJWIhFzHe0bYQ/edit?usp=sharing
https://www.npr.org/2014/12/24/372940286/greening-squeezes-floridas-citrus-industry
https://www.npr.org/2014/12/24/372940286/greening-squeezes-floridas-citrus-industry
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Summative Assessment  
After students have developed their Research and Procedure using the lab report guidelines, give 
them the Lab Report Rubric 19-20 to grade themselves. The rubric will also help guide their 
answers for the Conclusion and results. Use the rubric to assign a grade value once completed.  
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