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The phrase “move the needle” means 
to proactively effect change that is 
measurable. To serve the citizens of the 
North Dakota, NDSU Agriculture strives 
to proactively respond to the questions 
and issues facing our state. This includes 
research that benefits our agricultural 
community, reaching more youth through 
4-H and preparing NDSU students for 
fulfilling careers. We invite you to learn 
more about how the College of Agriculture, 
Food Systems, and Natural Resources; 
North Dakota Agricultural Experiment 
Station; and NDSU Extension are moving 
the needle in this issue of For the Land and 
Its People.      

Enjoy.
Greg Lardy 
Vice President for Agricultural Affairs

College of Agriculture, Food Systems, and Natural Resources  
North Dakota Agricultural Experiment Station  
NDSU Extension
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Post-event, farmers and ranchers were already 
making connections with school districts, 
laying the groundwork for partnerships in the 
coming year.

This project has been funded at least in part with federal funds from the U.S. Department of Agriculture, Food 
and Nutri  on Service through an agreement with the Na  onal Center for Appropriate Technology in partnership 
with the Na  onal Farm to School Network. The contents of this publica  on do not necessarily reß ect the views 
or policies of the U.S. Department of Agriculture, nor does men  on of trade names, commercial products, or 
organiza  ons imply endorsement by the U.S. government.

https://www.ndsu.edu/agriculture/extension
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NDSU Extension Helps Foster 

Farm-to-School 
Partnerships

In a collaborative effort, North Dakota State University Extension, in partnership with the North Dakota 
Department of Agriculture and the North Dakota Department of Public Instruction, hosted five Farm to 

School events across the state toward the end of 2023. The events aimed to share information on the North 
Dakota Farm to School Program and foster connections between farmers, ranchers and school districts.

Leveraging NDSU Extension’s network, the initiative allowed the Department of Agriculture and 
Department of Public Instruction to reach producers who might not be aware of the opportunities available 
for collaboration with schools. NDSU Extension professionals helped to find locations, facilitate the meetings, 
and provide technical support so the events could reach both in-person and virtual audiences.

Participants gained insight into the types of foods local schools are interested in procuring from farmers 
and ranchers, the process of selling to schools and ways to overcome potential barriers. Additionally, farmers 
and ranchers had the opportunity to register for inclusion on the Department of Agriculture’s local foods map.

A highlight of the program was a growers panel, providing a platform for farmers who are already selling 
to schools to share their experiences.

“I saw the most value in those discussions among growers,” says Andrea Bowman, NDSU Extension 
leadership and civic engagement program coordinator who facilitated two of the Farm to School events. 
“It was a great networking opportunity, allowing growers and schools to connect, learn the regulations and 
identify challenges so they can work through solutions.”

Post-event, farmers and ranchers were already making connections with school districts, laying the 
groundwork for partnerships in the coming year.

“Much like growers utilize farmers markets, these Farm to School partnerships serve as another way for 
farmers and ranchers to showcase their products, opening doors to a market they may not have explored 
previously,” says Bowman.

FOR MORE INFORMATION: 
North Dakota Farm to School Program:
www.ndda.nd.gov/divisions/business-marketing-information/local-foods/farm-school 
NDSU Extension Guide to Buying and Selling Local Food:  
www.ndsu.edu/agriculture/extension/publications/guide-buying-and-selling-local-food 
Andrea Bowman, 701-523-6239, andrea.bowman@ndsu.edu

This project has been funded at least in part with federal funds from the U.S. Department of Agriculture, Food 
and Nutri  on Service through an agreement with the Na  onal Center for Appropriate Technology in partnership 
with the Na  onal Farm to School Network. The contents of this publica  on do not necessarily reß ect the views 
or policies of the U.S. Department of Agriculture, nor does men  on of trade names, commercial products, or 
organiza  ons imply endorsement by the U.S. government.
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Pesticides include natural and man-made substances such as insecticides, herbicides, fungicides, 

disinfectants and rodenticides. They are used to help control, destroy or repel destructive pests such as 

insects, weeds, plant disease organisms, germs and rodents. 

Pesticides can increase the quality and quantity of our food supply, prevent disease and improve the comfort 

and aesthetics of our environment. The use of pesticides is not without risks. Every pesticide applicator is 

responsible for preventing harm from occurring to humans, pets, livestock, wildlife or the environment. 

  

Is a Pesticide Necessary?
■ Identify the problem and the pest. Is controlling it necessary?  

Will it cause unacceptable damage? Consider all control options, 

including alternatives to pesticides, such as hoeing; hand weeding; 

excluding the pest with barriers; sanitizing the area; and/or  

removing food, water or cover for the pest. 

Choose the Right Pesticide

■ Choose the lowest toxicity pesticide that can be used legally on 

the target area, crop or plant and that will control the pest safely  

and effectively. 

■ Plan ahead and buy no more pesticide than you need. 

■ Keep pesticides separate from other items in a shopping cart and 

make sure they are wrapped in a separate bag at the checkout stand. 

■ Transport pesticides in the trunk of the car instead of the  

backseat to avoid contaminating the car interior in case of breakage. 

■ Make sure you have the proper safety and application equipment 

available and know how to use it. 

Read and Follow the Label Directions

■ As a pesticide applicator, you are legally responsible for reading, 

understanding and following the label directions. Pesticide labels 

usually will contain the following sections: 

■ Product name: This indicates the type of pesticide or what types  

of pests it will control.

■ U.S. EPA registration number: Make certain the product you 

purchase has a number. This is your assurance that the product 

has been reviewed properly and approved for use according to label 

instructions.

■ Ingredient statement: It lists the amount of each active ingredient 

and the total amount of inert ingredients.

■ Signal word: This indicates the toxicity of the product. 

• Products labeled “DANGER POISON” and accompanied by a 

skull and crossbones symbol are highly toxic.    

• Products labeled “DANGER” without the word “POISON” or  

the skull and crossbones symbol can cause severe skin injury  

or irreversible eye damage.                                                 
                                                   

                              

Special Precautions  

When Using Pesticides

■ Examine the area to be treated and the surrounding area. 

Does the area have any plants or animals that could be harmed 

by the pesticide? Don’t spray if you cannot guarantee they will 

not be injured. You are responsible for any damage that could 

occur.  

■ Wear all protective clothing and equipment listed on the 

label. The minimum protection most products require is 

long-sleeved shirts, long pants, socks and shoes to avoid direct 

skin exposure. More toxic materials may require waterproof 

coveralls, chemical-resistant gloves, safety glasses, goggles, etc.

■ Use pesticides only on plants or sites designated on the label. 

■ Calibrate the sprayer or applicator to apply the correct 

amount. Applying more pesticide than the label states is illegal 

and unsafe.

■ Use all chemicals in well-ventilated areas to avoid inhaling 

fumes. Work outdoors if possible. Use protective gloves and/or 

masks when required by the label instructions. 

■ Don’t spray on a windy day (above 10 miles per hour or above 

label limits) because the spray could drift on you or into a 

neighbor’s yard.

■ Do not eat, drink or smoke when using pesticides because 

traces of the chemicals may be transferred from hand to mouth. 

■ Wash hands thoroughly with soap and water after handling 

pesticides and before eating or using the bathroom. 

■ Avoid wearing soft contact lenses when dealing with 

pesticides. Soft contact lenses may absorb vapors from the air 

and hold them against your eyes. 

■ Always avoid unnecessary exposure to pesticides. Be 

especially careful to keep children, pregnant women, sensitive 

individuals and pets away from areas where pesticides are being 

or have just been applied. 

■ An alternative is to hire a professional pesticide applicator.  

Be sure the applicator is certified and has good references. 

First Aid
Always read the first aid information on the label before 

applying the pesticide to know what to do in case of 

accidental contact with the skin or eyes. When seeking 

medical help, always bring the pesticide label or relay the 

U.S. EPA registration number to your medical provider or 

first responder. 

■ Skin exposure: Follow label instructions, but in general, 

drench the skin and clothing with water, then remove all 

contaminated clothing and wash skin thoroughly with soap 

and water. Also wash hair and fingernails thoroughly.

■ Eye contact: Follow label instructions, but in general, 

rinse eyes immediately with a stream of clean water and 

continue rinsing for 15 to 20 minutes.

■ Inhalation: Get to fresh air immediately. Begin artificial 

respiration if the victim isn’t breathing. Contact the poison 

control center, then dial 911 and seek medical help.

■ Ingestion: Follow label instructions carefully. Do not 

induce vomiting unless directed by the label or a medical 

professional. Sometimes vomiting can be extremely 

dangerous. Contact the poison control center, then dial 911 

and seek medical help. 

North Dakota Poison Control Center 

Poison help: (800) 222-1222  

(24 hours per day and confidential)

Please note: The North Dakota Department of Health 

contracts with the Minnesota Poison Control System to manage 

all poison exposure calls for North Dakota. 

https://ndpoison.org

National Pesticide Information Center: 

http://npic.orst.edu

For more information about safe pesticide use, 

contact your county extension office.

The NDSU Extension Service does not endorse commercial products or companies even 

though reference may be made to tradenames, trademarks or service names.

NDSU encourages you to use and share this content, but please do so under the condi-

tions of our Creative Commons license. You may copy, distribute, transmit and adapt this 

work as long as you give full attribution, don’t use the work for commercial purposes and 

share your resulting work similarly. For more information, visit www.ag.ndsu.edu/agcomm/

creative-commons.

For more information on this and other topics, see  

www.ndsu.edu/e
xtension

County commissions, North Dakota State University and U.S. Department of Agriculture cooperating. NDSU does 

not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic 

information, marital status, national origin, participation in lawful off-campus activity, physical or mental dis-

ability, pregnancy, public assistance status, race, religion, sex, sexual orientation, spousal relationship to current 

employee, or veteran status, as applicable. Direct inquiries to Vice Provost for Title IX/ADA Coordinator, Old Main 

201, NDSU Main Campus, 701-231-7708, ndsu.eoaa@ndsu.edu. This publication will be made available in 

alternative formats for people with disabilities upon request, 701-231-7881.  6-96, 1.5M-8-09, web-4-22

NDSU Livestock  
Microbiome Research   
Poised to Address Challenges 
Facing Ranchers
Ranchers in North Dakota and across the U.S. are gearing 

up to face unprecedented challenges in the coming years, 
including resistance to antibiotics, growing interest in the 
environmental footprint of beef production and increased 
demand for beef to feed a growing global population. Samat 
Amat, assistant professor in the Department of Microbiological 
Sciences, and his research team are working to address these 
challenges through research on the livestock microbiome. 

The communities of bacteria living within the respiratory, 
gastrointestinal and reproductive tracts of livestock are vital 
to animal health and reproduction. Changes to an animal’s 
microbiome can improve efficiency of feed utilization, promote 
resilience against infectious diseases, and mitigate methane 
emissions.

“I believe that the maternal gut and reproductive 
microbiome, and the communication between the microbes in 
the mother’s body and those in offspring hold a treasure trove 
for improved calf health and feed efficiency,” Amat says. “My 
research program aims to unlock this treasure trove.” 

In collaboration with faculty members from the 
Department of Animal Sciences, Amat and his team are 
investigating how changes to the microbiome of the pregnant 
cow affect the calf’s developmental programming. These 
changes can impact the calf’s microbiome development, 
energy balance, methane emissions and feedlot performance. 

Amat’s lab also is working on a microbiota-based approach 
to mitigating pinkeye in cattle. Pinkeye is a major concern 
for ranchers due to antimicrobial resistance. In partnership 
with Extension veterinarian Dr. Gerald Stokka and the NDSU 
Veterinary Diagnostics Laboratory, Amat and his team 
collected samples from veterinary clinics across the state to 
identify bacterial communities in healthy eyes. They have 
made significant progress toward developing a synthetic 
bacterial community that can control pinkeye without reliance 
on antibiotics.

Through these and other research projects, Amat and his 
team are leveraging the livestock microbiome to contribute 
important solutions for the future of ranching and beef 
production in North Dakota and beyond.

FOR MORE INFORMATION: 
www.ndsu.edu/agriculture/academics/academic-units/
microbiological-sciences/research/amat-lab 
Samat Amat, 701-231-7520, samat.amat@ndsu.edu 

4    North Dakota Agricultural Experiment Station (NDAES) – www.ag.ndsu.edu/research

https://www.ndsu.edu/agriculture/extension/publications/pesticide-safety-guide-gardeners-and-homeowners
http://www.ndsu.edu/agriculture/academics/academic-units/microbiological-sciences/research/amat-lab
http://www.ndsu.edu/agriculture/academics/academic-units/microbiological-sciences/research/amat-lab
mailto:samat.amat@ndsu.edu
https://www.ndsu.edu/agriculture/academics
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NDSU Extension Pesticide Certification 
Program Remains Vital to  
Safe Handling and Knowledge

www.ag.ndsu.edu z 1

Pesticide spray drift always has been a costly  

and frustrating problem for applicators.

It’s particularly frustrating because some of the seemingly best weather conditions 

for pesticide application are often the worst. That is because those conditions are 

caused by air temperature inversions. Air temperature inversions provide near- 

perfect conditions for tiny, aerosol-size droplets to drift away from their targets.

Understanding air temperature inversions is essential to following state and  

federal regulations that prohibit pesticide application during inversions,  

observing pesticide manufacturers’ warnings about inversion conditions on  

product labels and preventing unintended pesticide contact with nontarget  

areas. An understanding of air temperature inversions – why they occur, their  

characteristics and their dissipation – requires a basic understanding of energy  

transfer at the Earth’s surface and in the lower layers of the atmosphere.

Inversions do not cause off-target movement of pesticides, but they can  

“facilitate” physical droplet drift and vapor drift. Spraying during an inversion  

may cause increased lateral movement of fine drops and pesticide vapor.

John W. Enz

Professor Emeritus

Department of Soil Science

Vernon Hofman

Professor Emeritus

Department of Agricultural  

and Biosystems Engineering 

Andrew Thostenson

Extension Pesticide  

Program Specialist

Causes, Characteristics and  

Potential Effects on Pesticide Spray Drift 

North Dakota State University

Fargo, North Dakota

NDSU EXTENSION
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Air Temperature Inversions 

Figure 1. Typical air temperature profile when an 

inversion begins developing before sunset on a calm, 

clear evening. (NDSU)

Figure 2. The highest frequency of inversions and strongest intensity tend to occur in the 

evenings. The data was from 3 meters over 1 meter. (NDSU)
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AE1876 (Reviewed August 2022)

Understanding  

Air Temperature Inversions 

Relating to Pesticide Drift

John Nowatzki, Extension Agricultural Machine Systems Specialist

Why are Temperature Inversions Important for Pesticide Application?

An air temperature inversion is a condition in which air closer to the Earth’s surface is 

cooler, denser and heavier than the air higher up. During temperature inversions, air moves 

horizontally close to the Earth’s surface.

  If pesticides are applied during an inversion, small droplets readily can move  

thousands of feet before falling to the ground. In addition, some pesticides volatize, or change 

from liquid to vapor. Vaporized pesticides can move miles from the application site during a 

temperature inversion. 

What is a Temperature Inversion?

During an inversion, air temperature near the surface is colder than air above the surface. At 

each greater height, air temperature increases (Figure 1) up to the top of the inversion. 

  Toward the end of the day, the soil surface temperature begins to decrease and the air 

near the surface is cooled through conduction. Soon the air close to surface will be colder 

and denser than the air above it. This is the beginning of an air temperature inversion. 

This increase in air temperature with increasing height above the surface is called an air 

temperature inversion because it is the opposite of the usual daytime air temperature profile. 

Inversion Characteristics 

Air density decreases with increasing height during 

an inversion. This causes a density stratification of the 

air, with the coolest, densest or heaviest air near the 

surface, and the density decreasing with increasing 

height. As a result, air can move only horizontally 

within the inversion. Also, within the inversion, wind 

directions can vary, sometimes 180 degrees in an 

opposite direction. 

  The graph in Figure 2 represents the frequency 

and intensities of temperature inversions measured 

at North Dakota Agricultural Weather Network 

(NDAWN) sites during the summer of 2017. The 

colors represent the number of inversions at a 

given strength in degrees F. Most of the strongest 

inversions (3 degrees or higher) occurred in the 

evening to around midnight. 

(continued on next page)
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Pesticides include natural and man-made substances such as insecticides, herbicides, fungicides, 

disinfectants and rodenticides. They are used to help control, destroy or repel destructive pests such as 

insects, weeds, plant disease organisms, germs and rodents. 

Pesticides can increase the quality and quantity of our food supply, prevent disease and improve the comfort 

and aesthetics of our environment. The use of pesticides is not without risks. Every pesticide applicator is 

responsible for preventing harm from occurring to humans, pets, livestock, wildlife or the environment. 

  

Is a Pesticide Necessary?
■ Identify the problem and the pest. Is controlling it necessary?  

Will it cause unacceptable damage? Consider all control options, 

including alternatives to pesticides, such as hoeing; hand weeding; 

excluding the pest with barriers; sanitizing the area; and/or  

removing food, water or cover for the pest. 

Choose the Right Pesticide

■ Choose the lowest toxicity pesticide that can be used legally on 

the target area, crop or plant and that will control the pest safely  

and effectively. 

■ Plan ahead and buy no more pesticide than you need. 

■ Keep pesticides separate from other items in a shopping cart and 

make sure they are wrapped in a separate bag at the checkout stand. 

■ Transport pesticides in the trunk of the car instead of the  

backseat to avoid contaminating the car interior in case of breakage. 

■ Make sure you have the proper safety and application equipment 

available and know how to use it. 

Read and Follow the Label Directions

■ As a pesticide applicator, you are legally responsible for reading, 

understanding and following the label directions. Pesticide labels 

usually will contain the following sections: 

■ Product name: This indicates the type of pesticide or what types  

of pests it will control.

■ U.S. EPA registration number: Make certain the product you 

purchase has a number. This is your assurance that the product 

has been reviewed properly and approved for use according to label 

instructions.

■ Ingredient statement: It lists the amount of each active ingredient 

and the total amount of inert ingredients.

■ Signal word: This indicates the toxicity of the product. 

• Products labeled “DANGER POISON” and accompanied by a 

skull and crossbones symbol are highly toxic.    

• Products labeled “DANGER” without the word “POISON” or  

the skull and crossbones symbol can cause severe skin injury  

or irreversible eye damage.                                                 
                                                   

                              

Special Precautions  

When Using Pesticides

■ Examine the area to be treated and the surrounding area. 

Does the area have any plants or animals that could be harmed 

by the pesticide? Don’t spray if you cannot guarantee they will 

not be injured. You are responsible for any damage that could 

occur.  

■ Wear all protective clothing and equipment listed on the 

label. The minimum protection most products require is 

long-sleeved shirts, long pants, socks and shoes to avoid direct 

skin exposure. More toxic materials may require waterproof 

coveralls, chemical-resistant gloves, safety glasses, goggles, etc.

■ Use pesticides only on plants or sites designated on the label. 

■ Calibrate the sprayer or applicator to apply the correct 

amount. Applying more pesticide than the label states is illegal 

and unsafe.

■ Use all chemicals in well-ventilated areas to avoid inhaling 

fumes. Work outdoors if possible. Use protective gloves and/or 

masks when required by the label instructions. 

■ Don’t spray on a windy day (above 10 miles per hour or above 

label limits) because the spray could drift on you or into a 

neighbor’s yard.

■ Do not eat, drink or smoke when using pesticides because 

traces of the chemicals may be transferred from hand to mouth. 

■ Wash hands thoroughly with soap and water after handling 

pesticides and before eating or using the bathroom. 

■ Avoid wearing soft contact lenses when dealing with 

pesticides. Soft contact lenses may absorb vapors from the air 

and hold them against your eyes. 

■ Always avoid unnecessary exposure to pesticides. Be 

especially careful to keep children, pregnant women, sensitive 

individuals and pets away from areas where pesticides are being 

or have just been applied. 

■ An alternative is to hire a professional pesticide applicator.  

Be sure the applicator is certified and has good references. 

First Aid
Always read the first aid information on the label before 

applying the pesticide to know what to do in case of 

accidental contact with the skin or eyes. When seeking 

medical help, always bring the pesticide label or relay the 

U.S. EPA registration number to your medical provider or 

first responder. 

■ Skin exposure: Follow label instructions, but in general, 

drench the skin and clothing with water, then remove all 

contaminated clothing and wash skin thoroughly with soap 

and water. Also wash hair and fingernails thoroughly.

■ Eye contact: Follow label instructions, but in general, 

rinse eyes immediately with a stream of clean water and 

continue rinsing for 15 to 20 minutes.

■ Inhalation: Get to fresh air immediately. Begin artificial 

respiration if the victim isn’t breathing. Contact the poison 

control center, then dial 911 and seek medical help.

■ Ingestion: Follow label instructions carefully. Do not 

induce vomiting unless directed by the label or a medical 

professional. Sometimes vomiting can be extremely 

dangerous. Contact the poison control center, then dial 911 

and seek medical help. 

North Dakota Poison Control Center 

Poison help: (800) 222-1222  

(24 hours per day and confidential)

Please note: The North Dakota Department of Health 

contracts with the Minnesota Poison Control System to manage 

all poison exposure calls for North Dakota. 

https://ndpoison.org

National Pesticide Information Center: 

http://npic.orst.edu

For more information about safe pesticide use, 

contact your county extension office.

The NDSU Extension Service does not endorse commercial products or companies even 

though reference may be made to tradenames, trademarks or service names.

NDSU encourages you to use and share this content, but please do so under the condi-

tions of our Creative Commons license. You may copy, distribute, transmit and adapt this 

work as long as you give full attribution, don’t use the work for commercial purposes and 

share your resulting work similarly. For more information, visit www.ag.ndsu.edu/agcomm/

creative-commons.
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www.ndsu.edu/e
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1 • PS1778 Laundering Pesticide-contaminated Work Clothes

Personal protective equipment (PPE)  

is the last line of defense to protect  

the body from pesticide exposure.  

Often, conventional work clothing  

is the primary form of PPE.  

Work clothes also are worn under  

more extensive garments such as  

aprons, chaps or chemical-resistant suits. 

Ultimately, work clothes will become contaminated with pesticides  

as part of the handling, loading, mixing and application process.  

Therefore, you need to handle and wash work clothing carefully. 

Andrew Thostenson

Pesticide Program Specialist, North Dakota State University

Clyde Ogg
Pesticide Specialist, University of Nebraska-Lincoln

Kristine Schaefer

Pesticide Program Manager, Iowa State University

Michelle Wiesbrook

Pesticide Specialist, University of Illinois

John Stone
Pesticide Safety Education Program Coordinator,  

Michigan State University

Dean Herzfeld

Pesticide Safety Education Coordinator,  

University of Minnesota

Laundering
Pesticide-contaminated

Work Clothes
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North Dakota State University

Fargo, North Dakota
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iStock photo

“There’s so much information to digest 
when it comes to pesticides,” says Dwight 

Johnson of Park River, North Dakota. “Whether it’s 
the chemistry of pesticides or understanding spray 
drift, NDSU Extension’s Pesticide Certification 
program provided the information I needed to work 
with pesticides effectively.”

Close to 4,000 individuals obtain their 
pesticide certification through NDSU Extension’s 
Pesticide Certification Program in any given year. 

“Extension is responsible for the certification 
of pesticide applicators and/or dealers in North 
Dakota,” says Andrew Thostenson, Extension 
pesticide program specialist. “Certification is 
intended to ensure that people who use or 
merchandise certain pesticides or who make 
specific types of pesticide applications have a 
fundamental understanding of how to do so safely. 
Pesticide certification is the foundation for the safe 
and effective use of pesticides.”

Pesticide certification is required by the U.S. 
Environmental Protection Agency for persons 
selling, purchasing or using restricted-use 
pesticides. The program is offered to private 
applicators like farmers, gardeners and landowners, 
or anyone wanting to spray restricted-use 
pesticides, and commercial or public applicators 
and dealers. 

“For this program to be successful, it takes 
a collaborative effort among NDSU Extension 
county agents who administer the program in 
each county and state specialists who develop the 
technical information needed to keep the program 
timely and relevant,” shares Thostenson.

Rick Schmidt, NDSU Extension agent in 
Oliver County, believes that no other Extension 
program allows agents to develop relationships 
with every landowner, farmer, or farm worker in 
their respective counties the way the pesticide 
certification program does. 

“We believe this program empowers all 
applicators to use pesticide products both 
effectively and economically,” Thostenson says. 
“But beyond providing knowledge on current 
pesticide issues, we are always thinking ahead to 
improve the training for future applicators. In the 
past few years, we’ve incorporated information 
on application efficacy, adapting to weather 
conditions, endangered species protection and 
advice on tank mixing pesticides.”

FOR MORE INFORMATION:
Andrew Thostenson, 701-231-8050 
andrew.thostenson@ndsu.edu

https://www.ndsu.edu/agriculture/extension
https://www.ag.ndsu.edu/publications/crops/air-temperature-inversions-causes-characteristics-and-potential-effects-on-pesticide-spray-drift
https://www.ag.ndsu.edu/publications/crops/understanding-air-temperature-inversions-relating-to-pesticide-drift
https://www.ndsu.edu/agriculture/extension/publications/pesticide-safety-guide-gardeners-and-homeowners
https://www.ag.ndsu.edu/publications/crops/laundering-pesticide-contaminated-work-clothes


Kochia has been a very troublesome weed in the Northern Plains for 
decades. Farmers’ ability to control kochia has become even more 

difficult since kochia has developed resistance to some of our commonly-
used herbicides, says Brian Jenks, North Central Research Extension Center 
weed scientist. 

In recent years, agronomists at the NCREC near Minot have observed 
that some kochia populations are no longer completely controlled by 
glyphosate, Starane and dicamba.

“Glyphosate has been used in no-till production to control weeds just 
prior to or after crop planting,” says Jenks. “In 2012, kochia was found to be 
glyphosate-resistant in some North Dakota populations.  Since then, growers 
have relied heavily on Group 14 PPO herbicides like Sharpen and Aim to 
assist in controlling kochia in a burndown situation.”

However, in December 2022, NDSU research showed that some kochia 
populations are resistant to glyphosate and the Group 14 herbicides, 
Sharpen, Aim, Vida and Reviton. Kochia resistance to Glyphosate and Group 
14 herbicides will leave no-till farmers with few preplant foliar burndown 
options. 

Additionally, NDSU research demonstrated that these kochia populations 
are less sensitive to other extremely important soil-applied Group 14 PPO 
herbicides like Spartan and Valor. Many growers rely on Spartan and Valor to 
provide residual kochia control through root uptake.  

Not all kochia is resistant to these Group 14 herbicides, but farmers 
should actively monitor fields following herbicide applications, advises Jenks.

Kochia will need to be managed through cultural practices in addition 
to using other herbicide modes of action. Rotation to crops such as wheat 
and corn will allow other effective herbicide modes of action to be used. 
Gramoxone remains an effective option for burndown kochia control in front 
of any crop.  

Using dicamba in dicamba-tolerant soybeans as a pre-emergence 
treatment has provided effective kochia control. Metribuzin provides another 
mode of action and has been effective when used pre-emergence in soybean, 
dry pea and lentil. 

The National Agricultural Genotyping Center is developing a genetic test 
that will determine if a kochia plant is resistant to Group 14 PPO herbicides. 
Farmers will be able to send two to three kochia leaves for testing and will 
receive results within a couple weeks. This genetic test will be a significant 
help to growers so they can quickly adjust their management strategies, if 
necessary. 

FOR MORE INFORMATION:
Brian Jenks, 701-857-7677, brian.jenks@ndsu.edu

6    North Dakota Agricultural Experiment Station (NDAES) – www.ag.ndsu.edu/research

Controlling Kochia:  
NCREC Research Takes Aim at Herbicide Resistant Weed

https://www.ndsu.edu/agriculture/academics
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North Dakota 4-H 
Expands Its Reach 
Across the State
As the only research-based youth organization in 

the state, North Dakota 4-H plays a pivotal role in 
equipping youth with essential life skills and preparing them 
to enter the workforce as the next generation of leaders 
for our state. Through 4-H’s immersive, hands-on learning 
experiences, youth develop confidence, creativity, curiosity, 
leadership skills and resiliency to thrive now and in the 
future.

In 2023, North Dakota 4-H experienced a remarkable 
growth in its reach, thanks to the efforts of NDSU Extension 
staff and volunteers across the state. The number of young 
people engaged increased by 40.3%, growing from 29,377 
in 2022 to 41,217 in 2023. As a result, one in every five 
North Dakota youths benefited from 4-H programs in 2023.

With a 9.7% increase in enrolled members for a 
total of 6,909 members, North Dakota 4-H is expanding 
opportunities to strengthen youth will life skills. Participation 
in North Dakota 4-H camp also increased by 5% with youth 
participation from 47 of the state’s 53 counties.

“The expansion of 4-H in North Dakota is undeniably 
a cause for celebration,” says Leigh Ann Skurupey, 
NDSU Extension’s assistant director for 4-H Youth 
Development. “With each new connection forged, 
every skill acquired and every volunteer hour 
dedicated, 4-H is growing a vibrant community 
of tomorrow’s leaders.”

As 4-H youth develop vital life skills and 
readiness for the workforce, 4-H volunteers 
also are enriched through professional 
growth and networking opportunities. A 
recent study conducted by a multistate 
collaboration of 4-H professionals found that 
a significant majority of 4-H volunteers in 
North Dakota reported positive outcomes: 82% 
noted an increase in their leadership confidence, 
89% established new connections within their 
community, and 87% gained personal benefits, such as 
acquiring new skills that are applicable in others settings. 

Communities also benefit from the influence of 4-H. In 
2023, more than 500 North Dakota 4-H clubs engaged 
in 2,165 service-learning projects, actively bolstering their 
communities and fostering positive transformations.

FOR MORE INFORMATION: 
www.ag.ndsu.edu/4H 
Leigh Ann Skurupey, 701-231-7253 
leighann.skurupey@ndsu.edu 

https://www.ndsu.edu/agriculture/extension
https://www.ndsu.edu/agriculture/extension/extension-topics/north-dakota-4-h-youth-development
mailto:Leighann.skurupey@ndsu.edu
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NDSU FCS Education Degree Empowers 
Students to Succeed
Family and Consumer Sciences (FCS) education empowers 

individuals and families across the life span to manage the 
challenges of living and working in a diverse, global society. With 
its unique focus on families, work and their interrelationships, 
teachers of FCS focus on the science of human development, 
wellness and decision-making.

The Family and Consumer Sciences Education major at NDSU is now part of the Youth 
Development, Family, and Agricultural Education department in the College of Agriculture, Food 
Systems, and Natural Resources. 

Graduates of the FCS education major generally go on to teach in middle and high schools, 
occupational or non-occupational programs, and adult programs. Students can choose between a 
teacher licensure pathway and a training and development pathway, depending on whether they 
wish to teach in the classroom or in another environment. 

Those who elect to take the teacher licensure pathway will be qualified to teach courses 
in subjects such as child development, nutrition, personal finance, interior design, textiles, 
relationships, food preparation, education, and consumer economics.  

“FCS classes prepare middle school and high school students for careers, for home life, and 
for balancing the delicate relationship between the two. Along with FCS content, students learn 
teamwork, responsibility, planning, and communication skills” says Mari Borr, NDSU professor of 
Family and Consumer Sciences Education.

“Examples of career options include becoming a high-school Family and Consumer Sciences 
teacher, child-life specialist, parent educator, nutrition consultant, family-life educator, or Extension 
family and community wellness agent,” shares Mari Borr, NDSU professor of Family and Consumer 
Sciences Education. “Our graduates also work in youth programs and non-profit programs.”

Katelyn Gorder, a Family and Consumer Sciences teacher at Grafton High School and a 2015 
NDSU graduate, recently received a national Milken Educator Award for 2023-24. The Award 
comes with a $25,000 cash prize that Gorder can use for any purpose.

Gorder, who earned her bachelor’s degree in Family and Consumer Sciences education, credits 
NDSU as helping lead her down the path to a successful career. 

In addition to the FCS undergraduate degree programs, NDSU also offers two FCS master’s 
degree program that are completely online. Option A is for those who have a bachelor’s degree in 
an FCS-related area and are working toward FCS teacher licensure. Option B is designed for current 
educators or other FCS professionals seeking personal and professional advancement. 

FOR MORE INFORMATION: NDSU FCS Education Degree Program - ndsu.ag/FCS
Mari Borr, 701-231-7968, mari.borr@ndsu.edu

NDSU's Land-Grant Mission
The College of Agriculture, Food Systems, and 
Natural Resources has a tradition of excellence in ed-
ucating students for real-world careers. Our students 
learn from and work with world-class scientists in 
state-of-the-art facilities. These interactions, along 
with a relatively low student-faculty ratio, provide 
opportunities for students to develop their critical 
thinking skills, to work in a team setting, and to 
capitalize on hands-on learning experiences that will 
allow them to be competitive in a global economy.
The North Dakota Agricultural Experiment Station 
consists of seven Research Extension Centers placed 
strategically throughout the state, the Agronomy 
Seed Farm in Casselton and the Main Station in Far-
go. We work to develop techniques and technologies 
to enhance the production and use of food, feed, fiber 
and fuel from crop and livestock enterprises.
NDSU Extension empowers North Dakotans to 
improve their lives and communities through  
science-based education. We serve all people of the 
state through our 52 county and Fort Berthold offices, 
seven Research Extension Centers and the main 
campus in Fargo.
For more information on the programs in this 
publication, contact the faculty and staff listed.  
For more information about our other programs or 
have questions, comments or suggestions, please 
contact me.
Greg Lardy
Vice President for Agricultural Affairs  
NDSU Dept. 7520, 314 Morrill Hall, Box 6050
Fargo, ND 58108-6050
701-231-7660 
gregory.lardy@ndsu.edu

NDSU does not discriminate in its programs and activities on the basis of age, color, gender 
expression/identity, genetic information, marital status, national origin, participation in 
lawful off-campus activity, physical or mental disability, pregnancy, public assistance status, 
race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran 
status, as applicable. Direct inquiries to Vice Provost for Title IX/ADA Coordinator, Old Main 
201, NDSU Main Campus, 701-231-7708, ndsu.eoaa@ndsu.edu. This publication will be made 
available in alternative formats for people with disabilities upon request, 701-231-7881.

Agricultural Affairs
North Dakota State University  
Dept 7520, PO Box 6050 
Fargo, ND 58108-6050
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Visit www.ndsu.edu/vpag/newsletter  

to subscribe to For the Land and Its People e-newsletter.

http://www.ndsu.edu/vpag
https://www.ndsu.edu/agriculture/extension
http://www.ndsu.edu/vpag/newsletter
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