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Project Summary: Results of a prior Minnesota Soybean Research & Promotion Council-

sponsored SCN sampling program administered by UMN Extension was disappointing. In 2018-

2019, only 363 samples were returned for analysis after more than 5,000 sample bags were 

distributed to more than 1800 soybean producers, limiting the ability of UMN Extension and 

MSRPC members to get a ‘30,000 ft view’ of sample results that might drive both further 

sampling efforts and changes to soybean production practices to more actively manage SCN 

populations. The Team Soybean! project was designed to excite the next generation of soybean 

producers, agronomists and ag service providers and provide them with practical, hands-on 

experience in how best to detect and monitor SCN and end up getting a better ’30,000 ft view’.  

Project progress: 

Minnesota high school ag instructors were provided with an educational curriculum designed to 

provide research-based information to teachers with little to no experience with sampling for or 

managing SCN that consisted of: 

• An annotated introductory presentation (see Figure 1 below, read left to right, top to bottom) 

detailing 

o The contribution of both soybeans and SCN to Minnesota’s economy 

o SCN, what it is, its life cycle and why one should care about it 

o Symptoms of SCN infection on soybeans and how it spreads 

o How to collect a representative soil sample from fields you both know are infested 

and from those you don’t 

• An annotated post-sampling presentation detailing: 

o What 100cc’s means 

o SCN management strategies: growing non-host crops and deploying SCN-resistant 

varieties 

o How SCN populations have shifted to overcome the PI88788 source of resistance 

and how to manage SCN given this fact 

o How to communicate results to farmers 

o Step-by-step instructions for two different ways to visualize SCN egg count data: 

graphing and mapping 

• A fill-in-the-blank press release that can be used to notify the community of chapter’s 

participation in Team Soybean! 

mailto:apeltier@umn.edu
mailto:bonga028@umn.edu
https://docs.google.com/presentation/d/1rIAJRqfeAstY_qsKePTkwNv4rP2QO9lE4YGxeXUkEq0/edit?usp=sharing
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• Another fill-in-the-blank press release notifying community about chapter’s progress and 

results 

 

 

 

 

 

 

 

https://docs.google.com/document/d/1PsL8IuOmrCFqtUTpOYL-Vijxmcl6fuytiwAjazrugqQ/edit?usp=drive_link


 
Figure 1. Annotated introductory presentation shared with MN ag teachers from participating 

schools. 

 

 

 

 

 



 

 

 

 

 

 
Figure 2. An annotated presentation designed to be used after samples have been submitted 

and results returned from the lab. 

Nineteen FFA chapters (Aitkin, Battle Lake, Bertha-Hewitt, Brandon-Evansville, Chatfield, 

Climax-Shelly, Fosston, Frazee-Vergas, Hawley, Herman-Norcross, Litchfield, Minnewaska-

Glenwood Area, Norman County East, Osakis, Paynesville, Pierz-Healy, Sebeka, Ulen-

Hitterdal, West-Central Area, Wheaton) were provided with a Team Soybean! sampling kit in fall 



2022. Items in the kit (Figure 3) included a bright yellow 2 gallon bucket with lid, a soil probe 

“branded” with an MSRPC sticker, 35 soil sample bags including chapter-specific bag labels, a 

fine and ultra-fine point Sharpies for labeling, a pair of work gloves, laminated sampling 

instructions (Figure 4), a shipping box and a pre-paid shipping label. 

 
Figure 3. Contents of MSRPC-sponsored and branded Team Soybean! sampling kit. 

 



 
Figure 4. An image of the laminated soil sampling instructions attached to yellow buckets with 

zip-tie. Note the credit to MSRPC included in the yellow banner across the bottom of the page.  

Of the 19 chapters participating, only half (Climax-Shelly, Herman-Norcross, Minnewaska-

Glenwood, Paynesville, Pierz-Healy, West Central Area, Hawley, Wheat and Chatfield) 

collected and submitted a total of 163 soil samples to the lab for analysis. The results were 

overlaid on a map of Minnesota using the web-version of ARC-GIS, and while anyone viewing 

the map will be unable to pick out individual townships or fields, the map’s resolution will allow 

one to zoom in when viewing it on their computer (Figure 5). Sample results are expressed as 

the number of SCN eggs per 100 cubic centimeters (cc’s) of soil or a little bit less than ½ cup of 

soil.  



 

Figure 5. Map of the results of the 163 SCN samples submitted by Minnesota FFA chapters in 

2022.  

Six percent of samples had SCN egg counts below the limit of detection (Figure 6); this does 

not mean that the field from which the sample originated is not infested with SCN, rather only 

that the soil cores collected from the field or the subsample used at the lab for the extraction did 

not contain an SCN cyst. Twenty-eight percent of samples had between 50 and 200 eggs per 

100 cc’s, a population density low enough that one could have grown an SCN-susceptible 

soybean variety in the field in 2023 as yield loss would be unlikely to occur. Forty percent of 



samples had densities between 201 and 2,000 eggs/100 cc, a density at which it would be wise 

to plant an SCN-resistant soybean variety in 2023 as yield loss would be expected with an SCN-

susceptible variety. Twenty-one percent of samples had an egg density between 2,001 and 

10,000 eggs/100 cc, a density at which some yield loss is expected to occur even when an SCN 

resistant variety is planted. Three percent had between 10,001 and 20,000 eggs/100 cc, a 

density at which soybeans are no longer recommended as yield loss would be prohibitively high. 

One sample had 29,350 eggs/100 cc, a density at which multiple years of a non-host crop such 

as corn or one of the small grains followed by retesting would be recommended before again 

planting soybeans.  

 
Figure 6. The number (and percentage) of soil samples collected by FFA chapters in 2022 that 

fell into each SCN egg count category.  

 

Ag instructors were provided with two chapter-specific spreadsheets. 

• One spreadsheet intended for use by students that contained the chapter’s sample 

numbers, GPS coordinates and raw SCN egg count data. Students use this to place 

samples into one of the categories important from a management standpoint and used in 

Figures 5&6. Students were to take and add management recommendations that 

correspond with each category before sharing the results and recommendations with 

participating farmers.  

• A similar spreadsheet intended for use by the instructor was designed to contain all of the 

information (sample number, GPS coordinates, egg count, SCN egg count category and 

specific management recommendations. This spreadsheet would be used as an ‘answer 

sheet’ to double-check students’ egg count categories and management recommendations 

against.  

Ag instructors were also provided a link to a Career’s in Agriculture panel discussion that was 

recorded using Zoom and housed on YouTube. The goal of this discussion was to introduce 

students to some of the very diverse professions that there are in agriculture in an effort to keep 
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rural Minnesota’s next generation living in and contributing to their rural community. Four people 

with diverse, non-farming jobs in agriculture were panelists:  

• A woman from NW MN that farms and owns and operates her own agronomy center and 

seed sales business 

• A man from NW MN that farms and is the precision ag supervisor for a regional equipment 

dealership 

• A man from NW MN that manages small-plot research at a university research center 

• A man from WC MN that is an agriculture teacher and owns and operates a for-hire drone 

company. 

Several rewards were provided to FFA chapters that sent in samples: 

• Ag instructors were sent a template and instructions for how to merge their class list onto 

individualized certificates of participation (Figure 7) for participating students. 

• Ag instructors were also sent Team Soybean! stickers and temporary tattoos for each 

participating student (Figure 8) 

• Three “star” FFA chapters that submitted 35 or more SCN samples were each awarded a 

trio of user-friendly books for their classroom, “A Farmer’s Guide to Soybean Diseases” “A 

Farmer’s Guide to Corn Diseases” and “A Farmer’s Guide to Wheat Diseases”. 

 
Figure 7. Certificate of Team Soybean! participation provided to FFA instructors of chapters that 

submitted SCN samples.  

 

 



Figure 8. Team Soybean! logo designed to be used for temporary tattoos and stickers as 

chapter rewards for participation.  

 

During the spring, the UMN Extension members of Team Soybean! surveyed ag teachers from 

participating FFA chapters: 

Ag Teacher Impressions of Team Soybean Educational Materials. Educators were asked 

about which of the Team Soybean educational materials they used with their classes, 86% (6 of 

7 respondents) used the introductory annotated PowerPoint presentation. Respondents 

indicated that 86% used the annotated post-sampling PowerPoint presentation putting results 

into context and 43% (3 of 7 respondents) used the Careers in Agriculture video.  

Of the seven respondents that used the introductory PowerPoint, four rated their response to 

statements about this resource (Table 1) on a scale of 0 to 10 where a score of “0” means 

disagree, a score of ‘5’ means neither disagree nor agree and a score of ’10’ means agree. 

Table 1. Summary statistics for response ratings regarding the post-sampling PowerPoint; a 

score of “0” means disagree, a score of ‘5’ means neither disagree nor agree and a score of ’10’ 

means agree (n=4) 

Statement Minimum  Maximum Mean Std. Dev. 

I used this PowerPoint in class 5.0 10.0 7.5 2.5 

I used this PowerPoint to prepare for a 
less formal discussion in class 

0.0 10.0 5.8 3.8 

The notes in the PowerPoint were 
helpful 

4.0 10.0 7.5 2.2 

The content was understandable to 
my students 

2.0 8.0 5.5 2.3 

The PowerPoint stimulated good 
discussion in my class 

5.0 8.0 6.5 1.1 

The PowerPoint provided content of 
value to my class 

4.0 10.0 6.8 2.4 

Forty percent of the responding instructors used the “Now that you have your sampling results” 

PowerPoint in class (Table 2), 40% used it to prepare for class and 60% thought that the 

annotation was useful the PowerPoint was understandable to students, stimulated good 

discussion and provided content of value.   

Table 2. Number and (percentage) of responses to statements regarding the post-sampling 

PowerPoint (n=5) 

Statement Disagree Neither 
agree nor 
disagree 

Agree 

I used this PowerPoint in class 2 (40%) 1 (20%) 2 (40%) 

I used this PowerPoint to prepare for a 
less formal discussion in class 

0 (0%) 2 (40%) 2 (40%) 

The notes in the PowerPoint were 
helpful 

0 (0%) 2 (40%) 3 (60%) 

The content was understandable to 
my students 

0 (0%) 2 (40%) 3 (60%) 

https://youtu.be/WLr3dhxL2h0


The PowerPoint stimulated good 
discussion in my class 

0 (0%) 2 (40%) 3 (60%) 

The PowerPoint provided content of 
value to my class 

0 (0%) 1 (20%) 3 (60%) 

Instructors were also asked to rate their impression of their students’ level of knowledge before 

and after engaging with Team Soybean educational materials (Table 3). Before engaging with 

the educational materials, 100% of the respondents (n=5) indicated that their students had 

either no knowledge or a low level of knowledge of the importance of SCN to soybean yield, 

how to collect a representative soil sample, how to interpret lab test results or map or graph 

data. After engaging with the educational materials, 100% of instructors indicated that their 

students had a moderate or high level of knowledge regarding how to collect a representative 

soil sample, 80% that their students’ level of knowledge regarding the importance of SCN to 

soybean yield was moderate or high, 80% indicated that the students now have moderate or 

high levels of knowledge regarding how to map and graph data and 40% indicated that the 

students now have moderate or high knowledge regarding how to interpret lab test results.  

Table 3. Instructor’s impression of their students’ level of knowledge BEFORE and AFTER 

engaging with Team Soybean provided educational materials regarding the following 

statements and skills; the number and (percentage) of respondents’ impressions are reported 

here (n=5) 

Statement Level of knowledge 
BEFORE 

 
Level of knowledge 

AFTER 
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Importance of SCN to soybean 
yield 

3 
(60%) 

2 
(40%) 

0 
(0%) 

0 
(0%) 

 0 
(0%) 

1 
(20%) 

3 
(60%) 

1 
(20%) 

How to collect a representative 
soil sample 

2 
(40%) 

3 
(60%) 

0 
(0%) 

0 
(0%) 

 0 
(0%) 

0 
(0%) 

2 
(40%) 

3 
(60%) 

How to interpret lab test results 3 
(60%) 

2 
(40%) 

0 
(0%) 

0 
(0%) 

 0 
(0%) 

3 
(60%) 

1 
(20%) 

1 
(20%) 

How to graph data 1 
(20%) 

4 
(80%) 

0 
(0%) 

0 
(0%) 

 0 
(0%) 

2 
(40%) 

2 
(40%) 

1 
(20%) 

How to map data 1 
(20%) 

4 
(80%) 

0 
(0%) 

0 
(0%) 

 0 
(0%) 

2 
(40%) 

2 
(40%) 

1 
(20%) 

Respondents were asked to rate their level of agreement to the statements listed in Table 4 

related to the “Careers in Agriculture” video on a scale of 0 to 10 where a score of “0” means 

disagree, a score of ‘5’ means neither disagree nor agree and a score of ’10’ means agree. One 

instructor (of the three that claimed to have used the video) agreed that they both used the 

video in class and that it provided information of value, but neither agreed, nor disagreed that it 

stimulated good discussion.  



Table 4. Summary statistics for response ratings regarding the “Careers in Agriculture” video; a 

score of “0” means disagree, a score of ‘5’ means neither disagree nor agree and a score of ’10’ 

means agree (n=1) 

Statement Score 

I used this video in class 10 

This video provided information of 
value to my class 

8 

This video stimulated good discussion 
with my class 

6 

Educator Impressions of Team Soybean Promotional Materials. When asked about the 

press releases developed for the program, which included a fill-in-the-blank-style press release 

(PR1) announcing their chapter’s participation in the sampling program and a fill-in-the-blank-

style press release (PR2) announcing a chapter’s sample results, two instructors used PR1 and 

one used PR2. Respondents were asked to rate their responses to statements regarding PR1 

on a scale of 0 to 10 where a score of “0” means disagree, a score of ‘5’ means neither disagree 

nor agree and a score of ’10’ means agree (Table 5). The one person that indicated they used 

PR2 agreed (score of 10) that it was both easy to fill in the blanks to complete the press release, 

and that they submitted PR2 to their local newspaper, although they failed to score their level of 

agreement with the statement, “The press release was printed in the local newspaper”.  

Table 5. Summary statistics for response ratings regarding the press release “PR1”; a score of 

“0” means disagree, a score of ‘5’ means neither disagree nor agree and a score of ’10’ means 

agree (n=2) 

Statement Minimum  Maximum Mean Std. Dev. 

It was easy to ‘fill in the blanks’ to 
complete the press release 

5.0 10.0 7.5 2.5 

I submitted a press release to the local 
newspaper 

0.0 10.0 5.0 5.0 

The press release was printed in the 
local newspaper 

10.0 10.0 10.0 0.0 

Educator Impressions of Team Soybean Rewards. FFA instructors were asked to rate their 

impressions of the Team Soybean rewards presented to their students (Table 6) on a scale of 0 

to 10 where a score of “0” means negative, a score of ‘5’ means neutral and a score of ’10’ 

means positive; with the average response indicating neutrality. Two instructors also provided 

additional comments regarding the rewards: “We loved the program, and the rewards were a 

sweet surprise” and “Appreciate the thought, but we didn’t need any rewards”. 

Table 6. Summary statistics for response ratings regarding Team Soybean rewards provided to 

students on a score of “0” means negative, a score of ‘5’ means neutral and a score of ’10’ 

means positive (n=6) 

Statement Minimum Maximum Mean Std. Dev. 

Stickers 0.0 10.0 5.5 3.3 

Temporary tattoos 0.0 10.0 5.7 3.3 

Certificates of participation 0.0 10.0 6.2 3.3 

https://docs.google.com/document/d/1LENe9SaErIW-ZF8UrMrkA05SF0ZncnTN/edit?usp=sharing&ouid=113466176131661857211&rtpof=true&sd=true
https://docs.google.com/document/d/1LENe9SaErIW-ZF8UrMrkA05SF0ZncnTN/edit?usp=sharing&ouid=113466176131661857211&rtpof=true&sd=true
https://docs.google.com/document/d/1PsL8IuOmrCFqtUTpOYL-Vijxmcl6fuytiwAjazrugqQ/edit?usp=sharing
https://docs.google.com/document/d/1PsL8IuOmrCFqtUTpOYL-Vijxmcl6fuytiwAjazrugqQ/edit?usp=sharing


Instructors were asked about whether they’d like their chapter to participate in 2023. 

Instructors were notified that we received funding to continue the program in 2023 and were 

asked about their interest in participating in various aspects of the current program (sampling 

program, careers discussion) or an in-class soybean experiment during the 2023/2024 school 

year. Of the six instructors that responded to the survey, five (83%) indicated that they are 

interested in participating in the sampling program and three (50%) in the careers discussion.  

Instructors also offered general comments regarding the program, including: “I currently have 

sampling equipment for one student to sample at a time so having additional equipment would 

help students collect samples when they have time and not being able to miss those 

opportunities because of things like sports or other extra curriculars” and “Last year students did 

not have enough time to collect samples and send in by the deadline. This is a great program 

and I hope to better implement it next year”. 

Summer/Fall 2023 activities. In anticipation of the 2023/24 school year that begins this fall, 

members of Team Soybean! met with the boards of several county Soybean Grower’s (or 

Soybean & Corn Grower’s) Associations to share with them the goals of the project, show them 

the sampling kit and solicit their help in reaching out to ag and science instructors in their 

counties or communities to urge their participation in Team Soybean!. Letters were sent to 40 

instructors from an additional 25 school districts, including: Adrian, Alexandria, Atwater-

Cosmos-Grove City, Benson, Braham, Brainerd, Brekenridge, Browerville. Buffalo-Hanover-

Montrose, Canby, Dassel-Cokato, Eden Valley-Watkins, Farmington, Foley, Granada-Huntley-

East Chain, Hastings, Holdingford, Hutchinson, Kimball, Little Falls, NRHEG, Ogilvie, Princeton, 

Sauk Rapids-Rice and Willmar. 

Immediately after the Labor Day holiday when the school year will have begun in all districts, 

tailored email inquiries will be sent to:  

• The teachers from the 25 school districts listed above 

• Those teachers that were not interested in participating when invited to do so during the 

2022/23 school year  

• Those teachers that participated during the 2022/23 school year, but their chapter did not 

submit samples 

• Those teachers that both participated during the 2022/23 school year and whose chapter 

submitted samples. 

In addition, instructions will be disseminated through multiple avenues for farmers interested in 

having their check-off funds used for paying for SCN sample analysis to request sample bag 

labels from UMN Extension: 

• An article will be posted to the MN Crop News Blog and distributed to its email mailing list of 

3200 

• An article will be posted to the Cropping Issues in NW MN Blog and distributed to its email 

mailing list of 716 people 

• A link to these articles will be shared with Dr. David Kee, research director of the Minnesota 

Soybean Research & Promotion Council 

• A flier detailing the program and how to obtain sample bags to have the program pay for 

analysis will be shared with a crop advisor email list under the control of the UMN Extension 

Institute of Ag Professionals 



• A flier will be shared with the Minnesota Ag Retailers association for distribution to their 

membership.  


