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COVERING UP

One soil health building approach gaining 
interest with farmers is the inclusion of cover 
crops in rotation.  In a short growing season 
like we have in North Dakota, effectively 
using cover crops can seem like a challenge.  
However, farmers are interested in including 
cover crops to meet specific on-farm goals 
such as minimizing soil erosion, moisture 
management, weed suppression and 
improving soil conditions that they are unable 
to achieve by only having their cash crops in 
rotation.  Establishing a specific on-farm goal 
is key to successfully utilizing cover crops.  
To minimize erosion, farmers are generally 
looking to increase cover following low 
residue crops like soybean or edible beans.  
In this case, having a cover crop that can 
be seeded after harvest or flown on just 
before leaf drop is beneficial.  If seeded after 
harvest, a winter annual like cereal rye, winter 
wheat, or winter triticale would be a good fit 
because of cold tolerance and an ability to 
overwinter to put on biomass in the spring.  
Winter camelina is a broad leaf that will also 
overwinter, but it needs to be mixed with a 
grass to get coverage and reduce erosion.  If 
broadcasting or flying on cover crops prior to 
leaf drop, small seeded species along with a 
cool-season grass are desirable.   Timing is 
everything to avoid issues of a growing cover 
crop underneath a bean crop prior harvest.

Moisture management is a good fit for 
using cover crops in both reducing and 
maintaining moisture.  Transpiration by 
plants to remove water, water movement 
down intact root channels into the soil 
profile to store water and residue to reduce 
evaporation and maintain surface moisture 
and are all ways water cover crops can 
help manage the system.   Depending on 
rotation, soil properties and goals, cover crop 
mixes including deep and shallow rooted 
species, varying levels of water use, biomass 
production and residue breakdown can be 
selected.  
Suppressing weeds by using cover crops 
as additional mode of action to a herbicide 
program is becoming more popular.  In this 
case, cereal rye is the primary cover crop 
used because of competition and a strong 
allelopathic effect.  Other cover crops can 
be competitive as well, depending on the 
situation.  To manage weeds in a salt- 
affected areas, using barley (which is more 
salt-tolerant than cereal rye) or a mix of 
barley and cereal rye are great options.  The 
whole goal is to use cover crops that work 
with a herbicide program.
Improving soil conditions using cover 
crops is centered on having a living root 
growing in the soil for as long as possible.  
A living root provides benefits of supporting 
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biological activity in areas immediately 
surrounding the roots (a zone called the 
rhizosphere), wrapping around and gluing 
soil particles together to form aggregates, 
capturing nutrients that are readily leached 
from soils like nitrates, and creating intact 
root chanels from the surface into the soil for 
water and air movement.  To maximize on a 
having a living root in the soil, approaches 
like interseeding can be used.  

There are additional benefits of using cover 
crops in the Northern Great Plains region.  
It’s important to remember that those 
benefits and goals are different for every 
farm, really every field.  Getting familiar with 
and then fine tuning approaches is important 
to achieve desired outcomes.  In this book, 
we provide a starting point based on what we 
know at North Dakota State University.
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By leading the soil health research 
program at North Dakota State 
University, I have a unique opportunity 
and responsibility to provide science-
based, research-driven information 
on management practices which build 
soil health.  I not only look for the gaps 
in existing information to guide my 
research, but also build relationships 

with farmers to learn about their needs as they integrate 
new practices on-farm.  I ask myself at the end of each 
workday, “what did I do to help farmers today?”  Asking 
this question helps me stay in touch with needs related 
to soil health and keeps the research being conducted at  
North Dakota State University  relevant.

Getting information developed by researchers in the hands 
of farmers, consultants and industry is incredibly important 
for the adoption of new practices on-farm.  On the flip side, 
sharing information and questions from those same groups 
with researchers on campus is also important for generating 

meaningful research. I focus on 
personal relationships, partnerships 
and using both high- and low-tech 
approaches to share information.  This 
may be in the form of twitter to reach 
a broad audience or one-on-one visits 
with farmers to evaluate a system.
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COVER CROPS BY

rich root nodules release the nitrogen to the 
soil feeding microbes which in time will release 
nitrogen to the following crop.
Nutrient scavengers:  Plants in the Brassica 
family (radish, turnip, rape) have a tap root that 
can grow 4 to 6 ft deep and capture nutrients lost 
from the crop’s rooting zone, preventing nitrate 
leaching.
Soil looseners:  Brassicas thick and strong tap 
root reduce soil compaction and increase water 
infiltration providing macropores and channels for 
the water and crop roots to move through.
Soil erosion preventers: Soil particles lost 
by wind in dry winters and springs are rich in 
phosphorus. Further, soluble-nitrate can easily run-
off with large rain events throughout the season.   

Cover crops can be classified by botanical family 
(grasses, legumes, brassicas, others), by growth 
cycle (cool- and warm-season), and by function. 
The main functions are:
Soil builders: Crops with fibrous root system 
(grasses) add carbon to the soil increasing 
organic matter and provide food for soil 
microorganisms. These crops form symbiotic 
association with mycorrhizae which form a web 
in the soil channeling nutrients to the plant. Also, 
microorganisms exude glue-like substances 
that keep soil particles together forming stable 
aggregates.
Nitrogen fixers:  Legumes fix atmospheric 
nitrogen (N2) by symbiotic association with soil 
bacteria. Once the legume plant dies nitrogen-

Most cereal cover crops provide good cover in 
the fall and their residue protects soil in the winter.  
Cereal rye is the only cover crop that consistently 
survives the winters in North Dakota and it is the 
best cover crop to provide soil cover in the spring.
Cover crops can provide many other functions 
such as suppress weeds, conserve soil moisture, 
improve water quality, recover salt-affected soils, 
enhance wildlife habitat, provide food sources 
for pollinators, and forage for grazing.  Seelcting 
cover crops based on function is a good way to 
successfully achieve on-farm goals.

Function


