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There are many variables to consider 
when deciding if cover crops fit into 
a cropping system. For the purposes 
of this article, a cover crop is defined 

as a crop grown between cash crops with the 
primary intent of noncash benefits, such as 
soil heath, erosion control, weed suppression, 
etc. Following are three topic areas relative 
to cover crops that are discussed frequently 
among Noble Research Institute consultants. 

Cover Crops: A Tool in 
Agricultural Production

by Jim Johnson, soils and crops consultant | jpjohnson@noble.org 
and Bryan Nichols, livestock consultant | bmnichols@noble.org Cover crops are a tool in 

agricultural production 
just as tractors and 
herbicides are tools. 
When used correctly and 
with purpose, they can be 
effective.

continued on next page
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Water Use
Cover crops do use water. However, bare 
soil will also evaporate water. Trade-offs 
must be examined between water used 
by a growing plant and its benefits ver-
sus water lost through evaporation. Other 
management practices can be employed 
to reduce, but not eliminate, water loss on 
fallow ground through evaporation, such 
as eliminating tillage and maintaining good 
residue cover. Even though a cover crop 
does use water, it also has the potential 
to increase infiltration when subsequent 
rains occur, which can offset the amount 
of water used by the growing plant. Obvi-
ously, there are risks in this equation. If the 
rains do not come in a timely manner, soil 
moisture may not be restored soon enough 
and the following crop will be affected. 
In some environments, a growing cover 
crop using water may be seen as a positive 
when wet conditions that prevent field 

work exist. 

Climate
Climate varies according to location, and 
our farming practices should and do vary 
accordingly. Amount of rainfall is not the 
only underlying climatological factor in 
agricultural production. Temperature, 
evapotranspiration (the sum of evapora-
tion from the land plus transpiration from 
plants), timing of rainfall, growing season, 
etc., must also be taken into account. It is 
important to look at research conducted 
in a similar environment to determine 
the effect of cover crops in a cropping 
system.  

Economics
Integrating cover crops must be an 
economical proposition. In some areas, 
economic benefits may be seen immedi-
ately through yield increases or reduced 

erosion, which reduces machinery costs, 
etc. Others may not see benefits for an 
extended period of time. Most of the 
proponents of cover crops tout the long-
term benefits more than the short-term. 
This is an area where very little, if any, 
research is available. Each operator must 
ask themselves whether the short-term 
costs are worth the real and/or perceived 
long-term benefits.

Cover crops are a tool in agricultural 
production just as tractors and herbi-
cides are tools. When used correctly 
and with purpose, they can be effective. 
When used incorrectly or with unrealistic 
expectations, they can be harmful. Agri-
cultural producers do not make a living 
by growing cover crops; rather, they 
make a living by producing a saleable 
product. Focus on the system that does 
this in the most efficient and profitable 
way while maintaining and improving the 
land resource for generations to come.

Okra, buckwheat and flax trial plots grow in 
Noble Research Institute fields.

Cover Crop Videos Online
The Noble Research Institute is 
testing dozens of cover crop species 
with potential to help build soil 

health in the Southern Great Plains. Watch 
for an upcoming video series featuring the 
cover crops we’ve grown on our Headquarters 
Farm in southern Oklahoma. We’ll share 
our thoughts on establishment and growth, 
ground cover potential, and weed control. 
Look for them soon at youtube.com/ 
nobleresearchinstitute.



Cover crops span a 
diverse array of plant 
types and species, 
and they can be used 

at various times of the year in 
the Southern Great Plains. For 
the sake of simplicity, we will 
group them by warm-season 
and cool-season. Typically, 
cool-season cover crops are 
planted in the fall on crop fields 

or overseeded into dormant warm-season perennial 
grass pastures. Warm-season cover crops are usually 
planted in the spring on crop fields. In Oklahoma and 
Texas, they can also be planted in late summer for fall 
growth prior to a killing frost. We have experimented 
with growing cover crops in various environments in 
the Ardmore, Oklahoma, area over the past several 
years. Following are some of our observations.

by Jim Johnson, soils and crops 
consultant | jpjohnson@noble.org

Observations 
of 20-Plus 
Cover Crop 
Species
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SOILS

continued on next page

Sunflowers
Typically, black oil sunflowers are used for cover 
crops. Sunflowers are good scavengers for water, and 
their taproots can break compacted soil layers. The 
flowers attract many pollinators but may also attract 
pest insects such as grasshoppers. 
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Cool-Season Crops
Barley
Barley is better suited to salty or high pH soils. 
It is similar in other traits to other small grains.

Brassicas
Brassicas, such as collards, mustards, radishes, 
rape, turnips and various hybrids of these, 
are sometimes problematic if used as cover 
crops. If conditions are favorable, their growth 
can be overwhelming. However, they can also 
be disappointing due to poor germination 
and stand establishment, or from freezing 
out before meeting desired production goals. 
While it is best to try all cover crops on a lim-
ited area to begin with, this is especially good 
advice with brassicas.

Crimson Clover
This is one of the first clovers or legumes to 
mature in the spring. It is adapted to a wide 
range of soils and may be one of the more 
acid-tolerant clovers. Crimson is one of the 
larger-seeded clovers and can reseed itself if 
given the opportunity. It can provide nitrogen 
(N) fixation but will not be as productive as 
vetch or peas.

Oats
In addition to fall planting, oats can be 
planted in late winter. Certain cultivars are 
even showing promise for use in the warm 
season. Oats are better suited to heavier or 
wetter soils. They are reported to be one of 
the better species for forming associations 
with mycorrhizal fungi. Occasionally, the 
seed does not flow through the tubes from 
the drill seed box to the row opener unit 
because of light seed weight. Oats can be 
winter tender; some varieties may freeze out. 

Rye  
Rye is better suited to sandy soil. It is a little 
more tolerant of low pH levels and low fertility 
than other small grains, and it grows at tem-
peratures 5 degrees Fahrenheit cooler than 
other small grains. It will be the earliest of the 
small grains to mature and can be broadcast 
seeded successfully. Rye is popular for its 
allelopathic effect against marestail (Conyza 
canadensis). Rye may be considered a weed 
in future small grains crops.

Triticale 
Triticale is an interspecific cross of wheat and 
rye. Due to this hybrid vigor, it can have high 
biomass production. Triticale shares a lot of 
the qualities of wheat and rye. Awned and 
awnless varieties are available. 

Vetch
Most vetch used in cover crops is hairy vetch, 
but there is also common vetch that may fit in 
certain circumstances. Vetch is better suited 
to sandy soil. Being a legume, vetch can pro-
vide significant N fixation. One of the most 
notable differences between vetch cultivars is 
maturity date. The flowers draw many differ-
ent species of pollinators in the spring. Vetch 
can be broadcast seeded and will reseed itself 
if given the opportunity. 

Other Cool-
Season Species
Some other species that may perform 
well in the cool season, depending on 
the environment and the goals of the 
cover crop, include chicory, flax, plan-
tain, ryegrass, winter lentils and several 
clovers (including arrowleaf, Persian, 
rose and white).

Wheat
The market offers cultivars of wheat that are 
widely adapted to a broad range of soils. In 
addition to awned and awnless varieties, there 
are also soft and hard wheats to choose from.

Winter Pea
Winter p ea is better suited to medium and 
heavy textured soils. There are high-tannin 
and low-tannin varieties. Grasshoppers tend 
to avoid high-tannin varieties. There are also 
spring peas that may fit in certain circum-
stances. Peas are also legumes and fix N.

Warm-Season Crops
Brassicas
Brassicas, such as collards, mustards, rad-
ish and various hybrid turnips, are typically 
thought of as cool-season plants, but many 
of them also do well as warm-season plants. 
Some are short-season and flower in as little 
as a month, and others take much longer 
to flower. They do attract pollinators and 
beneficial insects but can also attract pest 
insects. Some are excellent nutrient scaven-
gers with taproots that can break up com-
pacted soil layers.

Browntop Millet and 
Foxtail Millet
Both millet varieties are similar 
and can provide good cover 
but may not get very tall. They 
are better adapted to loamy 
soils, but they tolerate a vari-
ety of soils and respond well 
to increased soil fertility and 
management. They are relatively 
short-season crops.

Buckwheat
While buckwheat the crop and wild buck-
wheat the weed are in the same family, they 
are different genera and species; there-
fore, they are not the same. Buckwheat is 
a short-season crop that begins flowering 
soon after emergence, and the flowers attract 
many pollinators. It seems adapted to a wide 
range of soil types.

Cowpeas 
Cowpeas are heat- and drought-tolerant, 
and, as legumes, they can fix N. Cowpeas are 
adapted to a wide range of soil types and 
seem to be relatively pest-free.

Rye

Okra
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Flax 
While flax does not grow much biomass or 
make a large plant, it does seem adapted to a 
wide range of environments and is tolerant of 
temperatures slightly below freezing.

Guar 
Guar is slow to germinate 
and establish a stand but 
is hardy and heat- and 
drought-tolerant once 
it gets established. It is 
a legume and is better 
adapted to salty soils than 
other legumes.

Mungbeans
Mungbeans are a short-season 
legume. They can mature in less 
than 60 days; therefore, they do 
not get very tall. They are heat- and 
drought-tolerant.

Okra
Believe it or not, okra is an excellent summer 
cover crop. It is tolerant of drought, thrives in hot 
weather and is adapted to a range of soil types. 
It makes a large plant and an impressive taproot 
that can break up compacted soil layers. 

Pearl Millet 
Pearl millet is better adapted to sand-
ier soils and tends to perform poorly on 
heavy soil. Pearl millet is often a good 

choice when a tall grass other 
than a sorghum species is 

desired.

Sorghum Species
This group of plants 
actually includes forage 
and grain sorghum, sor-
ghum-sudan hybrids, 
and sudan grasses. 
There is a range of plant 

maturities and heights 
to choose from. There 

are also brown midrib and 
photoperiod-sensitive traits 

to consider. Sorghum species 
are drought- and heat-tolerant, 
and they are excellent nutri-
ent scavengers. They have the 

potential to produce larger quantities of 
biomass than any other cover crop. Since 
some of these can get very tall, there can 
be challenges associated with terminating 
them with herbicides. 

Soybeans 
Varieties with the glyphosate resistance trait 
offer the opportunity to use glyphosate, in sea-
son, for weed control. Late maturity group soy-
beans are generally preferred for cover crops 
to stay vegetative as long as possible. Unfortu-
nately, soybeans seem more prone to attack by 
insect pests and are not as drought-tolerant as 
other warm-season legumes.

Sunflowers
Typically, black oil sunflowers are used for 
cover crops. Sunflowers are good scavengers 
for water, and their taproots can break com-
pacted soil layers. The flowers attract many 
pollinators but may also attract pest insects 
such as grasshoppers. 

Sunn Hemp
Sunn hemp is actually a Crotalaria and not 
related to hemp. It is a tropical legume 
and may or may not make viable seed, 
depending on weather and growing days. 
Unlike other legumes, the stalk/residue is 
quite durable. Sunn hemp has a tall, slender 
growth habit and can reach 10 feet tall. It 
is heat- and drought-tolerant, adapted to a 
range of soil types, and seems to be rela-
tively pest-free.

Mungbean

Sorghum

Other Warm-
Season Species
Other species that may perform well 
in the warm season, depending on 
the environment and the goals of the 
cover crop, include chicory, grazing 
corn, oats, squash and sweet clover.
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by Jeff Goodwin, pasture and range consultant | 
djgoodwin@noble.org; Jim Johnson, soils and crops 
consultant | jpjohnson@noble.org; and Myriah D. 
Johnson, Ph.D., agricultural economics consultant | 
mdjohnson@noble.org

Cover Crop 
Economic 
Considerations

The focus on soil health has tremendously increased within the 
past few years, and cover crops have played a larger role in 
those discussions. The United States Department of Agriculture 
(USDA) Natural Resources Conservation Service (NRCS) defines 

cover crops as grasses, legumes and other forbs that are planted to con-
trol erosion, maintain or increase soil health and organic matter content, 
reduce water quality degradation by utilizing excessive soil nutrients, 
suppress excessive weed pressures and break pest cycles, improve soil 
moisture use efficiency, and minimize soil compaction. That is a long-
winded definition, and nowhere does it mention forage for grazing 
purposes. However, many producers are interested in cover crops for 
multispecies grazing. So for the purposes of this article, we will think of 
cover crops as a multispecies grazing crop.  

From research, we have learned that cover crops can help 
increase water retention and soil organic matter, regulate soil 
temperature, reduce erosion, and provide nutrients back to 
the soil. Some of these impacts are slow to realize and may 
take many years to see. Part of a cover crop’s beauty is that it 
is individualized, tailored to each piece of land. However, that 
also means the devil is in the details as we try to determine the 
economic value of cover crops. This is probably why there has 
been little written on the topic. It is difficult to generalize how 
cover crops will perform from location to location and what 
the cost and revenue figures might look like, especially when 
used as a multispecies grazing crop. Further, it becomes much 
more difficult to estimate the value of soil health benefits, such 
as increased water retention. To top it off, cover crops can be 
planted and used in a variety of settings. However, we will try to 
cut through all of this complicated mess and make the rubber 
meet the road on a couple of examples. At the Noble Research 
Institute, we see cover crops filling two predominate forage 
production gaps here in the Southern Great Plains. The first is 
for a summer cover crop to be used for grazing in conjunction 
with wheat between harvesting and planting. The second is for 
a cool-season cover crop to be interseeded into a warm-season 
pasture, providing early spring season forage for cattle.

ECONOMICS

The cover crop was seeded fol-
lowing wheat harvest, then 500-
pound stocker calves were placed 
on the cover crop to graze for 
70 days. The animals gained 2 
pounds per head per day, totaling 
140 pounds of gain per head. The 
cover crop cost approximately 
$50 per acre ($20 for seed, $15 
for planting and $15 for crop burn 
down, all per acre) and supported 
3.6 head per acre. Putting 3.6 head 
per acre and 140 pounds per head 
together, we estimate 504 pounds 
per acre were gained. Then, divid-
ing the $50 per acre cover crop 
cost by the 504 pounds per acre 
gained, we estimate the cost of 
gain to be 10 cents per pound. 
Pretty reasonable!  

To make this scenario pay off, 
the value of gain would need to be 
greater than the cost of gain (10 
cents per pound). Again, using our 
140 pounds per head gained and 
10 cents per pound (140 pounds 
× 10 cents), we see that if we can 
advance the animal by $13.89 per 
head, this cover crop investment 
will have paid for itself. (Note: 
This cost of gain figure does not 
include animal health costs, labor, 
interest, etc.)  

Hopefully, a stocker animal 
would bring more than $13.89 per 
head. However, we do not know 
what the effects were on the sub-
sequent wheat crop or how this 
example would change with vary-
ing amounts of rainfall. Further, 
this is not a replicated study, and 

we do not know if these types of 
results can be repeated. It will take 
more research to understand this.  

Currently, research is being 
done at the Noble Research Insti-
tute on cover crop systems in till 
and no-till settings, followed by 
winter wheat grazing with stock-
ers to help answer these types of 
questions. This study, led by James 
Rogers, Ph.D., found decreased 
wheat forage production and 
weight gains in stocker calves on 
the wheat pasture during the first 
year. Again, we will better under-
stand this as the study moves for-
ward over the next few years.

Even if we do make a profit, 
we will also have gained in 
other soil health areas. If we just 
breakeven or the cattle don’t 
gain, we haven’t had a total loss. 
Typically, there may be a summer 
weed control pass on fallow wheat 
ground that we have avoided while 
also building soil health. Other 
advantages may be changing the 
timeframe in which you market 
your cattle. Cows might also be 
grazed on cover crops with their 
calves. Some anecdotal evidence 
points toward calves gaining 
around 3 pounds per head per 
day on their mother’s side while 
on summer cover crops, as well as 
easier weaning by just pulling the 
cows. Again, we caution that the 
examples we provide are merely 
that – examples. However, they 
do show some of the results that 
could be observed.

Scenario 1 
Summer Cover Crop for Wheat 
The following example is of a warm-season cover crop planted 
between wheat harvesting and planting. Let us caution that this 
example is what we think might be the best-case scenario. 
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This cool-season cover crop 
mix would provide forage at 
a time when hay is usually 
provided for cows. To com-
pare the two, we assume one 
hay bale per head per month 
for two months and 1 acre of 
cover crop per head for two 
months. Good quality bermu-
dagrass hay bales cost about 
$45 per bale. So, we would 
take the bale cost times the 
amount consumed per cow 
in those two months ($45 

per bale × 2 months × 1 hay 
bale per head per month). 
This gives us a cost of $90 
per cow. Taking a look at the 
cover crop option, we can 
calculate the cost per head is 
$80 ($80 per acre × 1 acre per 
head). Using a cool-season 
cover crop allows us to save 
$10 per cow and fill that early 
season spring forage gap. 

Some producers may 
choose to top-dress fertilizer 
on the cover crop in the spring, 

which would increase the cover 
crop cost to more than feeding 
hay. Yet, we haven’t taken into 
account the reduction in the 
time spent hauling hay, storage 
costs, or the reduction in wear 
and tear on equipment. Yes, 
there is time and equipment 
use put into the cover crop, 
but it is most likely a wash. 

For a reduced cost, or even 
near same cost if you top-dress 
fertilizer, our pick would be for 
the cover crop for many of the 
reasons we have already men-
tioned: increased water reten-
tion, increased nutrient cycling, 
increased soil organic matter, 
better ground temperature reg-
ulation and reduced erosion. You 
must still be sharp with your own 

pencil to know if these examples 
and numbers fit you and your 
operation.

Today, we do not have a 
dollar value to assign to ben-
efits such as increased water 
retention or better regulated 
ground temperature. We do 
know that increased water 
retention can increase soil 
moisture and will better help 
plants weather the summer 
heat. This will further allow 
more forage to be grown and 
stocking rates to be increased; 
that has a monetary benefit. 
Over the next few years, we will 
work on filling these gaps and 
help you further discern the 
true economic impacts of using 
cover crops.  

 

The second example is to interseed a cool-season mixed cover 
crop into bermudagrass in the fall at a rate of 50 pounds per acre 
with 30 pounds of in-row phosphorus at planting. Costs are $35 
per acre for seed, $15 per acre for bermudagrass burndown, $15 
per acre for fertilization and $15 per acre for planting, totaling 
$80 per acre. 

Scenario 2
Cool-Season Cover Crop Interseeded Into Bermudagrass
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The best 
way to 
manage 
for wild-

life is to promote 
a diverse land-
scape of native 
plants. However, a 
significant portion of 
land in the United States 
has been converted to 

introduced forages and crops for livestock and 
human consumption. Most crop and introduced 
forage systems are predominantly monocultures 
and only fulfill one aspect of wildlife habitat for a 
limited time during the year. One way to increase 
plant diversity to benefit wildlife in these systems 
is to plant cover crops. Cover crops can be used 
to provide food or shelter during a time of year 
that the primary crop is not present. 

Cover Crops 
Add Diversity 
for Wildlife

by Will Moseley, wildlife and 
fisheries consultant | 
wamoseley@noble.org

A warm-season cover crop like sunn hemp 
provides food and shelter for wildlife and 
pollinators in a field that is usually planted to 
wheat during the cool-season. 

WILDLIFE

continued on next page
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Introduced warm-season perennial 
grasses, such as bermudagrass, and crops 
usually only provide cover if little else is 
available, and they only provide some food 
for a limited number of bird and mammal 
species. The value of wildlife habitat these 
systems provide is even less during the dor-
mant season. In introduced warm-season 
perennial grasses or crops, a cool-season 
cover crop with cereal grains and legumes 
such as peas, clovers and vetches can be 
planted. Most of these plants provide food 
for deer and can provide food and possibly 
shelter for some species of birds during 
adverse winter weather. 

In cool-season crop or grazing systems, 
such as wheat or rye, food is usually the only 
part of habitat fulfilled for mammals and 
birds. When these plants are dormant during 
the summer, the seeds are eaten by birds. 
To increase diversity and improve habitat 
value, warm-season cover crops with sor-
ghums, millets, sunflowers and warm-season 
legumes such as cowpeas and sunn hemp 
can be planted. Sorghums, millets and sun-

flowers are excellent seed producers for 
birds, and deer like to eat cowpeas and 
sunn hemp. Additionally, many of these 
cover crop species provide excellent shelter 
during summer months. 

Cover crops can also benefit polli-

nators. Many native pollinator species, 
such as bees, wasps, butterflies, moths 
and hummingbirds, are important for 
our food production. Cover crops can 
improve habitat for these species to 
thrive and increase. Many legumes and 
forbs are excellent pollinator plants. 
Try to plant cover crop mixes that have 
plants flowering at different times 
throughout the season to provide an 
extended food source. 

Many local seed companies now offer 
seed mixes designed for wildlife species that 
can be used as a cover crop. Check with 
your local seed company to see what they 
offer or how you can make your own mix.  

Monoculture systems provide limited 
habitat for wildlife species for only a short 
time of the year. Wildlife need habitat year-
round, and cover crops can help provide 
seasonal habitat where it is otherwise lack-
ing. Cover crops can add diversity to a sys-
tem to benefit wildlife species in addition to 
extending the grazing season and improv-
ing soil health. 

Cover crops can 
be used to provide 
food or shelter 
during a time 
of year that the 
primary crop is not 
present. 

Flax and sunn hemp grow as cover crops 
in the foreground plots. Behind those are 
a mix of cover crop trials at the Noble 
Research Institute.
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by Jeff Goodwin, pasture and range consultant | djgoodwin@noble.org

Is Prescribed Fire 
a Friend or Foe 
to Soil Health?

On Southern Great Plains 
rangelands, there is arguably 
no management practice 
shrouded with more contro-

versy than prescribed fire. For the most 
part, it’s a love-hate relationship with 
most agricultural producers and land 
managers. From the soil health perspec-
tive, fire has received a negative reputa-
tion largely because of perceptions sur-
rounding organic matter losses. So let’s 

explore the five soil health building management principles 
and how prescribed fire may effect each of them.

Fire has received a 
negative reputation 
largely because of 
perceptions surrounding 
organic matter losses.

RANGE
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Principle 1: Keep the 
Ground Covered
Keeping the ground covered is the cor-
nerstone of soil-health-focused manage-
ment plans on all land uses. The primary 
reason is to build residue/litter, or a layer 
of organic material, on the soil surface 
in an effort to regulate soil temperature. 
Another important function is to provide 
organic material that is eventually bro-
ken down into litter and cycled through 
soil organisms, ultimately increasing soil 
organic matter. 

When applying prescribed fire, the 
primary concern from a soil health 
manager’s perspective is the perceived 
loss of carbon/organic material via the 
combustion process. Research by Jim 
Ansley, Ph.D., provides some insight to 
how those carbon fluxes respond to pre-
scribed fire on honey mesquite savan-
nahs in the Rolling Plains of Texas (Ans-
ley et al., 2002). Burning across multiple 
years and measuring carbon dioxide 
(CO2) fluctuations pre- and post-fire 
on burned and unburned sites, Ansley 
found that, on the burned sites, the 
carbon lost to the fire was recovered in 
approximately 28 days in above-average 
rainfall years. This carbon recovery was 
due to the influx of fresh herbaceous 
regrowth following the fire. Recovery 
in dry years took longer, approximately 
82 days. Regardless, this suggests the 
carbon lost in the fire is completely 
recovered by the end of the first grow-
ing season following the burn in both 
above- and below-average rainfall years 
(Ansley et al., 2002). 

Principle 2: Minimize 
Disturbance
Minimizing disturbance is another key 
principle within soil health management 
systems. This principle largely refers to 
soil disturbance such as tillage. How-
ever, above-ground management prac-
tices are also disturbances that can have 
effects on soils. Plants that grow on a 
site effect soil properties. These effects 
can be positive and negative based on 
the management goal. 

Prescribed fire is most certainly a 
disturbance on the rangeland landscape. 
Fire is often used to disturb plant com-
munities as a primary objective, espe-
cially when meeting many wildlife man-
agement goals. For instance, a common 
wildlife management objective in the 
Southern Great Plains is to apply pre-
scribed fire in the fall to promote forb 
growth in the spring. These disturbances 
are mitigated by managing fire fre-
quency (how often a pasture is burned) 
and the fire return interval (how long 
since the last burn). Properly utilizing 
prescribed fire might not act to imme-
diately minimize disturbance, but it can 
optimize the effects of disturbance and 
provide positive management results.

Literature Cited: Ansley, R.J., Dugas, 
W.A., Heuer, M.L., Kramp, B.A., Bowen 
Ratio/Energy Balance and Scaled 
Leaf Measurements of CO2 Flux over 
Burned Prosopis Savannah. Ecological 
Applications 12(4). 2002. Pp. 948-961.

Principle 3: Increase 
Diversity
Increasing diversity in soil health management 
systems can mean many things. However, it 
is largely agreed that plant species diversity 
is the primary driver here. Monocultures are 
never found in nature. Diverse plant commu-
nities provide heterogeneous landscapes that 
benefit wildlife habitat, nutrient cycling, etc. 
Plant species diversity additionally provides 
many below-ground benefits that attract 
diverse populations of soil micro- and mac-
ro-organisms because of their diversity of 
rooting structure and exudates produced. 
Plant species diversity is often managed on 
rangelands with prescribed fire. If properly 
applied, timing, intensity and frequency of 
prescribed fire can all have significant positive 
effects on plant species diversity. 

Principle 4: Keep 
a Live Root in the 
Ground Year-round
This is an important soil health function 
because soil biology (primarily bacteria) uti-
lize exudates from growing roots as a primary 
food source. It is imperative in a soil man-
agement system to keep the biology active 
as long as possible. This principle correlates 
very closely with plant diversity because 
keeping a live root in the ground is often 
accomplished by promoting practices that 
encourage warm- and cool-season grasses 
and forbs. Diversity and root availability are 
further enhanced by promoting annuals and 
perennials with varied rooting architecture 

(i.e., fibrous roots vs. tap roots). Prescribed 
fire can be an effective tool to promote living 
plants year-round on rangeland by altering 
application timing, frequency and intensity. 

Principle 5: Integrate 
Livestock
The final soil health building principle is 
livestock integration. On Southern Great 
Plains rangelands, no other two practices 
go together in a more cohesive union than 
prescribed fire and grazing management. 
The proper application of these two pro-
cesses are responsible for molding the 
region’s plant communities, building ecolog-
ical health and sustaining ranch livelihoods 
for generations. However, fire suppression 
and overgrazing can have compounding 
negative effects on rangeland productiv-
ity, function and soil health. With that said, 
these processes must be applied properly 
together or negative impacts can occur. 

Prescribed fire in the Southern Great 
Plains is more than a management practice, 
it is an ecological process that is needed at 
some frequency for proper rangeland func-
tion. Without fire on rangelands, many of 
the soil health building principles are much 
harder to achieve.  

Healthy native range includes a diverse 
mix of plant species, as demonstrated on 
rangeland at the Noble Research Institute 
Coffey Ranch.
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9 a.m. - 4 p.m.
Noble Research Institute 

Kruse Auditorium
Registration fee: $20, 

includes lunch
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Pecan 201 Workshop
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6-8 p.m.
Noble Research Institute
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1-4:30 p.m.
Ardmore Convention Center

2401 N. Rockford Rd.
Ardmore, OK 73401
No registration fee

| 29
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8:30 a.m. - noon
Addison Ranch 7051 Pike Rd. 

Burneyville, OK 73430
No registration fee 
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