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Restrictions apply in some areas of state 
under Groundwater Protection Rule

Originally Published August 18, 2022
Minnesota Department of Agriculture

The Minnesota Department of 
Agriculture (MDA) is reminding farmers 
and commercial applicators that fall 
nitrogen fertilizer applications are 
restricted in some areas of the state. 
Under the MDA’s Groundwater 
Protection Rule, fall nitrogen fertilizer 
application is prohibited in vulnerable 
areas of Minnesota due to environmental 
concerns or risks. Areas with coarse-
textured soils or areas above fractured 
bedrock or karst geology are the most 
vulnerable to nitrate loss and 
groundwater contamination.

The MDA announced updates to the fall 
nitrogen fertilizer restriction map in 
January 2022. These updates were 
made to correct GIS and data issues. 
An additional 248,433 cropland acres 
and 603,654 non-cropland acres were 
added to the fall nitrogen fertilizer 
restriction map, while 4,659 cropland 
and 20,506 non-cropland acres were 
removed from the map. The Groundwater 
Protection Rule applies to cropland 
acres. The restrictions begin September 
1 each year. Farmers are encouraged to 
check the new map prior to the fall of 
2022 to determine if their fields are 
subject to these restrictions.

See the Fall Restriction Map 2022 (to 
the right) to view a figure of the 
vulnerable regions of the state.

The application of nitrogen fertilizer on 
cropland in the fall or on frozen soils 
will be restricted in vulnerable 
groundwater areas. This includes 
quarter-sections of land where 50 
percent or more of the quarter-section 
is in an area with vulnerable groundwater 
and in DWSMAs that have nitrate-
nitrogen concentrations at or in excess 
of 5.4 mg/L nitrate-nitrogen. 

An area with vulnerable groundwater is 
an area where nitrate can move easily 
through soil and into groundwater, 

contaminating drinking water sources. 
Some portions of the DWSMAs have 
low and very low vulnerability, those 
areas are not subject to the fall 
restriction. Vulnerable areas for Part 1 
of the rule are defined as:

• Coarse textured soils based on USDA 
NRCS soils maps

• Shallow bedrock based on USDA NRCS 
soils maps; or

• Karst geology based on MN DNR map.

Areas within a DWSMA which are low 
risk to groundwater contamination in 
the Minnesota Department of Health 
Wellhead Protection Plan are exempt 
from fall application restrictions. 

Note that some adjustments were made 
to the Statewide Fall Restriction layer in 
January 2022.

For more information on the restrictions 
outlined in the Groundwater Protection 
Rule visit  www.mda.state.mn.us/nfr.

In other areas of the state where fall 
nitrogen fertilizer application is allowed, 
the MDA advises farmers and 
commercial applicators to check soil 
temperatures and wait for cooler 
conditions. Research shows that 
delaying fall application of anhydrous 
ammonia and urea fertilizer, as well as 
manure, until the average soil 
temperatures reach 50 degrees F or 
cooler helps prevent nitrogen loss, 
protects water quality, and ensures 
more nitrogen will be available for next 
season’s crop.
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To assist tracking soil temperature, the 
MDA provides real-time, 6-inch soil 
temperatures at 25 locations across 
the state. In addition, the MDA provides 
links to soil temperature from the 
University of Minnesota research 
stations and the North Dakota Ag 
Weather Network (NDAWN) weather 
stations. View the interactive map to 
find the current 6-inch soil temperature 
and the past week’s history.

Although the soil temperature network 
was established to support application 
of nitrogen fertilizer, it is equally useful 
for those applying manure in the fall. 
University of Minnesota Extension 
recommends the same temperature 
delay (6-inch soil temperature below 50 
degrees F) to prevent leaching losses.

The MDA Six-Inch Soil Temperature 
Network provides real time soil 
temperatures at locations across the 
state and is maintained by the MDA. 
The network was established to assist 
in following best management practices 
(BMPs) for fall nitrogen fertilizer 
application which refer to a soil 
temperature at a six-inch depth (6 inch 
soil temp).

In areas of the state where fall nitrogen 
fertilizer application is appropriate, 
Minnesota’s nitrogen BMPs recommend 
the fall application of urea (46-0-0) and 
anhydrous ammonia (82-0-0) be 
delayed until soil temperatures at a six-
inch depth stabilize below 50 degrees 
Fahrenheit (F). The University of 
Minnesota Extension also recommends 
the same temperature delay for fall 
manure application to minimize 
leaching losses.

Ammonia (NH3) is one of the primary 
forms of nitrogen applied in the fall. It 
reacts immediately upon contact with 
soil water to form ammonium which 
binds tightly to the soil. Soil microbes 
transform ammonium to nitrate, which 
is highly mobile with water and can 
leach from the soil. This transformation 
is reduced when soil temperatures are 
below 50 degrees F. By delaying 
application, more nitrogen is available 
to the crop the following growing 
season. Leached nitrate can travel to 
groundwater and cause an increase in 
nitrate levels. Unfortunately, this has 

led to elevated nitrate levels in drinking 
water wells. Wells have exceeded the 
state’s drinking water standard of 10 
mg/L in several areas of the state. The 
Groundwater Protection Rule restricts 
the fall application of nitrogen fertilizer 
in areas with vulnerable groundwater. 
View the interactive Vulnerable 
Groundwater Area Map to learn more.

The MDA is responsible for the 
development, promotion and evaluation 
of BMPs for pesticide and nitrogen 
fertilizer use. The Six-Inch Soil 
Temperature Network helps meet that 
responsibility. It is a cooperative effort 
between the Minnesota Department of 
Natural Resources (DNR) and the MDA.  
The Six-Inch Soil Temperature Network 
sites are co-located at DNR cooperative 
stream gauging sites. The MDA installed 
soil temperature probes are connected 
to DNR data logging systems and every 
15 minutes current data from this 
equipment is loaded onto this interactive 
map. The soil temperature sensors are 
placed in soil conditions similar to a 
crop field with a medium amount of 
residue cover.

Other Sources of Minnesota Soil 
Temperature Information

Four-inch soil temperature information 
from the University of Minnesota 
Research and Outreach Centers and the 
North Dakota Ag Weather Network 
(NDAWN) are also provided as 
supplemental soil temperature data in 
areas of Minnesota where six-inch 
reporting locations do not exist. Four-
inch soil temperatures are more reactive 
to changes in air temperature and solar 
heating than six-inch soil temperatures, 
but they can still be a useful aid to 
estimate when the soil cools to 50 
degrees F at a six-inch depth.

In southeast Minnesota the BMPs do 
not recommend fall application of 
nitrogen fertilizer at any time due to the 
high leaching potential. There are 
however, soil temperature sites on the 
map in this region.

For more information on the 6-inch soil 
temperature network visit www.mda.
state.mn.us/soiltemp.

For more new releases like this one, 
visit the Minnesota Department of 
Agriculture Newsroom at:

www.mda.state.mn.us/news
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Harvest seasons vary depending on the 
crop that was planted, but late summer 
and fall are busy times of year for farmers. 
And since the pandemic began, farmers 
have been working overtime to ensure that 
their goods make it to market on time. 

The agricultural sector is affected by a 
number of variables, including the weather 
and pests. The pandemic is yet another of 
those variables, and consumers may want 
to know how the many factors that affect 
the agricultural sector could affect what is 
and isn’t in the grocery store in the months 
to come.

Wheat products

A variety of factors have affected the 
availability of wheat-based products. 
Earlier this year, exceptional drought levels 
in the midwest — areas with high production 
of wheat products — coupled with concern 
about spring rainfall amounts being 
enough for summer crops to thrive may 
continue to adversely affect the availability 
of breads, pastas and other items made 
from wheat. 

Things are not looking better regarding 
imported wheat. The ongoing war between 
Russia and Ukraine, where wheat crops are 
grown in abundance, is impacting the 
global wheat market. Russia, the United 
States, Canada, France, and Ukraine were 
the world’s top wheat exporters in 2020, 
according to Statista. The United Nations 
reported that 30 to 40 percent of the fall 
2022 harvest in Ukraine is at risk, as 
farmers have been unable to plant crops. 
This could result in a potential loss of 19 to 
34 million tons of exported wheat this year.

Grass seed

The abundance of spring rain in the Pacific 
Northwest, as well as areas of Minnesota 
and Canada, contributed to an expected 
above-average crop of grass seed. 
However, the upper midwest crop was 
forecasted to be a week to two weeks late 
due to cooler than average temperatures.

Despite an abundance, the Oregon Grass 
Seed Bargaining Association expected that 
growers will ask for higher prices on seed 
throughout 2022 for perennial ryegrass 
and tall fescue due to greater input costs 
and land rent increases, among other 
factors.

Corn products

Later planting dates of corn across the 
United States corn belt has led to stalled 
development of the crop in 2022. The 
University of Nebraska-Lincoln’s Crop 
Watch anticipated near-average levels of 
corn on irrigated fields. Across rainfed 
locations, predictions are more uncertain 
due to weather throughout July and August 
(which had yet to be documented at press 
time). While most sites are expected to see 
near-average corn crops, a high probability 
of below-average yield may occur in Iowa, 
southwest Nebraska and southern Kansas. 
Above-average yield may occur in 
northwest Missouri and south-central 
Illinois. Despite more normalized yields, 
operating costs have climbed, including 
the costs of nitrogen fertilizer used in corn 
production, so store prices of corn, corn oil 
and other corn products may remain high.

The agricultural sector continues to make 
strides to provide products people need. 
However, various factors have affected the 
cost and availability of a number of 
products.

CROP YIELDS REMAIN VOLATILE THIS YEAR

Have a story iDea?
Share it with us!

: editor@paynesvillepress.com

Farmers and growers face a significant 
threat in the years to come as industrial 
agriculture operations continue to 
expand. According to the National 
Resources Defense Council, industrial 
agriculture is the large-scale, intensive 
production of crops and animals. Such 
operations make it more difficult for 

small farmers and growers to turn a 
profit, and they often involve the use of 
chemical fertilizers and pesticides. The 
use of such products poses an 
additional threat to small farmers and 
growers, as the Union of Concerned 
Scientists notes that the heavy 
application of fertilizers and pesticides 
accelerates soil erosion and increases 
pest problems. Consumers concerned 
by the effects of industrial agriculture on 
the environment and on small farmers’ 
and growers’ ability to earn a good living 
can support efforts such as regenerative 
farming and organic farms.

DID YOU 
KNOW?
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Japanese apple rust has been found at 
several nurseries and orchards

Originally Published September 9, 2022
Minnesota Department of Agriculture

Japanese apple rust, a disease affecting 
apples, crabapples, and junipers, has 
been confirmed in Minnesota for the 
first time. The disease is caused by the 
fungal plant pathogen 
Gymnosporangium yamadae.  MDA 
staff recently discovered the fungus 
through surveys and routine inspections 
at several orchards and nurseries in 
Dakota, Rice, and Scott counties. Survey 
efforts will continue to help officials 
better understand the distribution of 
Japanese apple rust in the state.

Although new to Minnesota, this rust 
has been in the northeastern U.S. for 10 
years or more. It was found in Wisconsin 
in 2021. Gymnosporangium yamadae is 
native to parts of Asia where it is a 
significant pest of apples and can result 
in defoliation of susceptible cultivars.

“Discovering a new plant pathogen, like 
Japanese apple rust, is always a 
concern for our gardeners and farmers 
in Minnesota,” said Mark Abrahamson, 
Director of MDA’s Plant Protection 
Division. “However, as we’ve observed 
on the East Coast where Japanese 
apple rust has been prevalent for over a 
decade, there have been no significant 
impacts to apple production. We are 
cautiously optimistic that the same will 
be true in Minnesota.”

Japanese apple rust requires two 
different host plants to complete its life 
cycle, juniper and apple or crabapple. 
The MDA has observed leaf spots on 
many different varieties of both 
crabapple and apple in Minnesota. The 
leaf spots may be deep red, (see Figure 
1a.), orange, or yellow with a red ring 
(Figure 2a.). Finger-like projections, 
which are fungal spore producing 
structures (Figure 3a.), can be seen on 
the lower leaf surface just below the 
spots. The spores produced in leaf 
spots on apple and crabapple trees do 
not reinfect apple trees. Rather, these 
spores are carried by wind and infect 
junipers.

Japanese apple rust has not yet been 
observed on junipers in Minnesota. 
Infected junipers have small woody 
galls that produce a bright orange 
gelatinous fungal mass during spring 
rains. Spores produced in juniper galls 
are carried by wind and rain to infect 
the leaves of apples and crabapples. 
Minnesota’s native juniper, the eastern 
red cedar (Juniperus virginiana), is not 
susceptible to Japanese apple rust. 
Several junipers commonly used in 
landscapes in Minnesota are hosts, 
including Chinese juniper (Juniperus 
chinensis), Savin juniper (Juniperus 
sabina), Sargent juniper (J. chinensis L. 
var. sargentii), flaky juniper (J. 
squamata), and garden juniper (J. 
procumbens).

The MDA will continue to work with 
apple growers and the nursery and 
landscape industry to learn more about 
the impact of Japanese apple rust. 

The Connecticut Department of 
Agriculture has more information on 
Japanese apple rust and related native 
rusts. To learn more, visit:

https://portal.ct.gov/-/media/CAES/
DOCUMENTS/Publ icat ions/Fact_
Sheets/Plant_Pathology_and_Ecology/
SPORANGIUMRUSTS101910pdf.pdf

For more new releases like this one, 
visit the Minnesota Department of 
Agriculture Newsroom at:

www.mda.state.mn.us/news

NEW FUNGAL PATHOGEN OF APPLE TREES 
DISCOVERED IN MINNESOTA

Figure 1a.

Figure 2a.

Figure 3a.
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Converting low-profit land brings big returns

January 30, 2019
American Society of Agronomy

Modern agriculture’s large monoculture 
fields grow a lot of corn and soybeans, 
planted annually. The outputs from row 
crops can be measured both in dollars paid 
in the market and also in non-market 
costs, known as externalities. Soil, 
nutrients, groundwater, pollinators, wildlife 
diversity, and habitat (among other things) 
can be lost when crop yields are maximized.

Now it appears that prairie strips have an 
extraordinary power to change this pattern.

A prairie strip is much what it sounds like: 
a strip of diverse herbaceous vegetation 
running through a farm’s rowcrops. In the 
American Midwest, chances are the soil 
that now supports crops was once covered 
in prairie before cultivation. Prairie plants 
are a mixture of native grasses, wildflowers, 
and other stiff-stemmed plants. They have 
deep roots that draw water and nutrients 
from far below the surface. They are 
perennials, returning to grow each spring.

“Research shows that areas of native 
prairie planted in the right places in a farm 
field can provide benefits that far outweigh 
losses from converting a small portion of a 
crop field to prairie,” said Lisa Schulte 
Moore of Iowa State University. “For 
example, when we work with farmers to 
site prairie strips on areas that were not 
profitable to farm, we can lower their 
financial costs while creating a wide 
variety of benefits.”

Schulte Moore is a team member with 
STRIPS: Science-based Trials of Rowcrops 
Integrated with Prairie Strips. STRIPS 
showed that converting just 10% of a row-
cropped field to prairie strips:

• reduces soil loss by 95%,

• reduces overland water flow by 37%, and

• reduces the loss of two key nutrients 
(nitrogen and phosphorus) from the soil by 
nearly 70% and 77%, respectively.

It also leads to greater abundance and 
diversity of beneficial insects, pollinators 
such as bees and monarch butterflies, and 
birds. Going from zero to 10% prairie 
provided far more than a 10% increase in 
the measured benefits.

“Some of these benefits can impact our 
pocketbooks but are not accounted for by 
typical financial markets,” said Schulte 
Moore. These include ecological benefits 
such as flood control, cleaner water, and 
carbon from the atmosphere stored.

Market benefits also exist: more productive 

soil in the fields can, in time, translate into 
better yields, fiber and honey production, 
forage for livestock, and hunting leases.

The STRIPS research began in Iowa in 
2007. Because of promising scientific 
results, five years later the researchers 
began working with farmers to introduce 
prairie strips onto commercial farms. While 
the research results have been more 
variable in these more complicated 
settings, the findings are encouraging and 
cooperating farmers are liking what they 
see.

The plantings require a modest investment 
in site preparation and seed planting. 
Maintenance tasks include some mowing 
in the establishment years and spot 
treatment for weeds. So far, the researchers 
have not seen competition between the 
prairie plants and crops that impact yield.

Conservation Reserve Program (CRP) 
contracts through the USDA’s Farm Service 
Agency can greatly reduce the cost of 
establishing prairie strips. Overall, Schulte 
Moore said, this is one of the most 
economical best-practice conservation 
steps farmers can take.

Still, lack of stable financial rewards for 
establishing and maintaining prairie strips 
is a barrier to widespread adoption. 
“Finding ways to return economic value to 
farmers and farmland owners is crucial,” 
Schulte Moore said. She is now focused on 
developing marketable products from 
prairie strips, such as renewable energy 
sources from prairie biomass. That would 
help make what is already a solid 
investment into a can’t-lose proposition.

Story Source:

Materials provided by American Society of 
Agronomy. Original written by Penelope 
Hillemann. Note: Content may be edited for 
style and length.

American Society of Agronomy. “Prairie 
strips transform farmland conservation: 
Converting low-profit land brings big 
returns.” ScienceDaily. ScienceDaily, 30 
January 2019. <www.sciencedaily.com/
releases/2019/01/190130075721.htm>.
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Projections from the U.S. Bureau of 
Labor Statistics indicate the need for 
agricultural and food scientists will grow 
by 9 percent between 2020 and 2030. 

Agricultural and food scientists can 
work in laboratories, offices and even in 
the field as they research ways to 
improve the efficiency and safety of 
agricultural establishments and 
products. Projected job openings in the 
field could be as high as 4,400 
opportunities per year, making a career 
as an agricultural and food scientist one 
of the more enticing professions in the 
agriculture industry. 

DID YOU 
KNOW?
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The world is ever-changing, and those 
changes include consumer preferences. 
Identifying what consumers want is a 
challenge for any business, and farmers 
and growers are no exception. Food trends 
come and go, but identifying key segments 
of the population and catering to their 
needs and interests can help farmers and 
growers meet consumer demand and 
increase profits.

Baby Boomers

Baby Boomers may no longer be the largest 
living adult generation, a distinction that 
the U.S. Census Bureau reports now 
belongs to Millennials. However, there are 
still more than 71 million Baby Boomers in 
the United States, and Statistics Canada 
reports that this influential demographic, 
which includes individuals born between 
1946 and 1965, makes up nearly 30 percent 
of the Canadian population.

Such figures underscore how lucrative it 
can be for farmers and growers to cater to 
the Baby Boomer demographic. Many 
Baby Boomers have reached an age where 
their doctors have recommended certain 
foods to reduce their risk for problems 
associated with aging, such as heart 
disease. The Mayo Clinic reports that 
whole grains are great sources of fiber that 
can help regulate blood pressure and heart 
health. Many seniors are urged to eat more 
fruits and vegetables as they grow older, 
ideally increasing their intake of these 
nutrient-rich foods while simultaneously 
cutting back on high-calorie foods like 
meat and cheese.

Generation X

Generation X is the generation between 
Baby Boomers and Millennials. Gen Xers 
include individuals born between 1966 and 
1980, though some metrics suggest 
Generation X extends into the early 1980s. 

Older Gen Xers are nearing retirement age, 
and that means they likely have more 
disposable income than Baby Boomers, 
many of whom are now retired, and 
Millennials, who are just beginning their 
careers or still raising families. A report on 
consumer trends from the consultant firm 
Technomic Inc. found that Gen Xers are 
willing to pay extra for fresh foods and 
prefer foods that benefit their overall health 
by promoting better sleep and providing 
more energy. Such foods may include 
blueberries, kale, quinoa, and watermelon.

Millennials

The size of this generation can make it 
hard to define its needs and wants, as it 
includes a diverse array of people born 

between 1981 and 1996. However, 
Millennials can be an especially valuable 
market for small farmers and growers, as 
research indicates individuals in this 
demographic prefer small and midsized 
manufacturers over larger producers. 
Research from Wells Fargo found that, as 
millennials matured and gained more 
buying power between the years of 2012 
and 2017, small and mid-sized 
manufacturers accounted for 46 percent of 
overall industry grains.

The U.S. Department of Agriculture reports 
that millennial households buy more 
unprocessed foods, including fruits and 
vegetables, than the generations that 
came before them. 

Recognition of consumer demands is 
important, especially for small farmers and 
growers trying to increase profits and 
serve the needs of an evolving consumer 
base.

The world iss eeveverr- hhchc an iigingg ana ddd hththosee
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ALL THE MATERIALS YOU NEED ANDALL THE MATERIALS YOU NEED AND
THE RIGHT PEOPLE FOR THE JOB.THE RIGHT PEOPLE FOR THE JOB.

DON’T MISS OUT 
ON THESE DEALS

TACKLE YOUR FARM PROJECT TO-DO LISTTAACCCKKKLLLEEE YYYOOOUUURRR FFFAAARRRMMM PPPRRROOOJJJEEECCCTTT TTTOOO-DDDOOO LLLIIISST
SEE ALL OUR AVAILABLE DEALS FOR

SERVICE • EQUIPMENT • PARTS

Paynesville | 725 Lake Ave S | (320) 243-7474
Sauk Rapids |  1035 35th Ave NE | (320) 252-2010

The Finest Whiskey StartsThe Finest Whiskey Starts
 with Top Quality Grains. with Top Quality Grains.

970 Old Hwy 23, Paynesville, MN 56362
(320) 243-3874

CHECK OUT SOMEE OF OUR

STORE PICKS!

Browse the BestBrowse the Best
Whiskey SelectionWhiskey Selection

In the Area!
American • Bourbon • Rye • IrishAmerican • Bourbon • Rye • Irish
Scotch • Canadian • and more!Scotch • Canadian • and more!

www.paynesvilleliquor.comwww.paynesvilleliquor.com
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Many thanks to our readers and the generous sponsors for IN THE FIELD. Hope to see you for Spring Planting!

Traditional Values.  Continuing Excellence.

Paynesville, MN • 320-243-7815
 www.borklumber.com

THERE ARE SO MANY REASONS TO SHOP
 AT BORK LUMBER & STEEL

WE SUPPLY MATERIALS FOR:
• Decks 
• Barns
• New Home Construction
• Remodeling

• New Additions
• Industrial Buildings
• Pole Sheds 
• Garages
• And So Much More!

Because friendly still counts.

You know 
farming.

We know 
banking.

We know farming is a way of life, and you 
know it best. Just like we know ag lending— it’s 
what we’ve been providing local farm families 
for more than 110 years. For expert banking 
solutions that span generations, look to 
Farmers & Merchants State Bank.
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