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How to 
Identify 
and Control 
Pecan Scab
by Carolyn Young, Ph.D., mycology associate 
professor   |  cayoung@noble.org, 
and Nikki Charlton, Ph.D., mycology senior 
research associate  |  ndcharlton@noble.org

Pecans, the only native nut com-
mercially produced in the United 
States, are an important crop in 
the Southern Great Plains. They 

are considered the third-most-popular 
nut in the U.S. and have become a prof-
itable commodity for growers. However, 
there are many pests that growers must 
combat to produce quality pecans. 
Pecan scab is the most economically 
important disease of pecan in the 
southeastern U.S. and can significantly 
impact the amount of quality pecans 
produced in a season.

RESEARCH

Story continued on next page

PECAN SCAB
Pecan scab appears as black spots on 
pecan leaves, twigs and shucks. As the 
disease progresses, the lesions can 
expand and merge to cover a larger sur-
face area. 

SPORULATION
A look at pecan scab 
using a hand lens reveals 
the cause of the disease: 
spores produced by a 
fungus called Venturia 
effusa. These spores can 
be spread by wind or 
rain and cause new 
infections through-
out the orchard.

SPORES 
It takes a microscope to 
see the individual spores 
that cause pecan scab. 
One spore is approxi-
mately 300 times smaller 
than a grain of rice.
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WHAT DOES PECAN SCAB LOOK LIKE?  
More than likely, the black spots you see on 
pecan leaves and shucks are due to pecan scab. 
Symptoms of the disease appear as small, dark 
lesions on the leaves, twigs and shucks. As the 
disease progresses, the lesions can expand and 
grow together. The easiest way to see the fungus 
actively producing spores is by using a hand lens.

WHAT CAUSES PECAN SCAB?
The disease is caused by spores produced by 
a fungus called Venturia effusa. Spores can be 
spread by wind or rain and cause new infec-
tions throughout an orchard. Venturia effusa 
is capable of several infection cycles through-
out the growing season, which can contribute 
to greater disease severity.

The fungus needs wet conditions to initiate an 
infection on leaves or shucks, and young devel-
oping leaves are especially susceptible. If we have 
a wet spring, you can anticipate problems with 
scab on leaves starting early in the season. 

HOW DOES PECAN SCAB AFFECT 
PRODUCTION?
Leaf scab can result in a reduction in photosyn-
thesis as well as defoliation. Scab that occurs 
on the shucks during fruit development can 
impact the size of the harvested nut and per-
cent kernel fill. The impact to overall yield will 
vary depending on the severity of nut scab.

HOW DO I MANAGE THIS DISEASE? 
Unfortunately, the pathogen is here to stay. 
However, with careful control measures, you 
can manage the disease. 

The fungus likely overwinters in the 
orchard on the tree, in the leaf litter or on 
the shucks. These reservoirs of the patho-
gen can be the source for the coming 
growing season. You may be able to reduce 
these pathogen reservoirs by removing 
orchard floor debris.

Pecan scab can also be managed using 
cultural practices such as thinning and prun-
ing, which help with airflow throughout an 
orchard. 

If planting a new orchard, avoid low lying 
areas where humidity may be a problem. 
Consider planting resistant cultivars as part of 
your disease management strategy. Kanza and 
Lakota are two recommended cultivars with 
low scab susceptibility for Oklahoma and Texas. 

If you have an established orchard of 

susceptible cultivars, the best way to man-
age scab is to implement a fungicide spray 
program to reduce the rate of disease. 
There are several other fungal diseases that 
can infect pecan, but they are usually con-
trolled when using a fungicide spray pro-
gram to control pecan scab. The first spray 
for scab control should be in early April at 
the prepollination stage. Spring rains likely 
provide the needed moisture for infection 
to occur. It is also important to follow a 
fungicide spray program throughout the 
season. 

IS THERE A CURE FOR THE DISEASE? 
There is unlikely to be a cure for pecan scab 
disease. However, Nikki D. Charlton, Ph.D., 
and Carolyn A. Young, Ph.D., of the Noble 
Research Institute’s mycology laboratory 
work on Venturia effusa. Their research on 
the life cycle of the fungus has resulted in 
a major breakthrough understanding the 
biology of this destructive pathogen. They 
have found that the pathogen has a sexual 
cycle that may initiate the disease at the 
beginning of the growing season. They have 
been able to produce a sexual cycle in the 
lab to produce progeny that may differ in 
their ability to infect pecan cultivars. This will 
eventually lead them to discover the features 
in the pathogen genome that contribute to 
the ability to cause disease. By better under-
standing the cause of the disease, they, and 
others, can work toward providing growers 
with new ways to manage the disease in 
their pecan orchards. 

Pecan scab can be 
managed by removing 
orchard floor debris, 
thinning and pruning, 
and implementing a 
fungicide program. 

The Oklahoma Mesonet has a pecan scab 
adviser (bit.ly/pecan-scab-advisor) based 
on a network of environmental monitoring 
stations. The pecan scab adviser bases its 
recommendations on the weather stations 
throughout Oklahoma.

Pecan scab 
advisor online
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Alfalfa is the fourth-most-widely 
grown crop in the United States. 
Alfalfa is able to generate its own 
nitrogen through beneficial relation-

ships with bacteria in the soil, thus it requires 
minimal or no nitrogen fertilizers. Alfalfa can 
be grazed directly, cut for hay or used for 
silage as a high quality forage. Challenges to 
agricultural productivity of alfalfa and other 
crop species include drought stress based 
on insufficient water availability, extremes in 
temperature, less than optimal soil conditions, 
and pressure from insects and diseases. 

ABOUT THE ALFALFA 
BREEDER’S TOOLBOX
Scientists at the Noble Research Institute 
have developed the Alfalfa Breeder’s Tool-
box (available at: alfalfatoolbox.org) as a 
comprehensive, web-based portal to address 
practical challenges for alfalfa production 
and accelerate breeding to develop new 
enhanced cultivars with better performance. 

The Toolbox brings together informa-
tion from multiple fields of science as a way 
to more efficiently analyze complex types 
of data. One of those fields is “genomics,” 
which refers to the genome sequence used to 
describe the order of letters (A, C, T and G) 
that serve as the genetic code, or blueprint 
with instructions on how to grow, develop 
and adapt to different growing conditions. 

With the Toolbox, plant breeders can visu-
alize differences in the DNA sequence, deter-
mine which genes are activated or turned on 
during stress conditions such as drought or 
in response to pressure from insects or dis-
eases, and facilitate the identification of spe-
cific DNA sections that are unique in plants 
with desirable traits, to use them to tag those 
beneficial genes of interest. 

RESOURCES FOR 
FARMERS AND RANCHERS
An entire section of the Toolbox is dedicated 
to providing resources and information for 

by Maria Monteros, Ph.D., legume genomics associate professor  |  mjmonteros@noble.org 
and Chunlin He, Ph.D., Alfalfa Breeder’s Toolbox curator  |  che@noble.org

New Toolbox to Help Develop
and Grow Better Alfalfa

RESEARCH

those who grow or are interested in growing 
alfalfa. Under the “Farmers/Producers” tab of 
the website (alfalfatoolbox.org/farmers), you 
will find information and resources from the 
Noble Research Institute as well as university 
and industry sources. 

The “Alfalfa University,” a resource com-
piled by industry experts, provides informa-
tion on field selection and establishment, soil 
fertility, pest and disease management, and 
strategies for efficient grazing management. 
Users can also select the best cultivar to grow 
based on their specific growing conditions 
including fall dormancy and disease ratings at 
alfalfa.org/varietyratings.php. 

Alfalfa production guides specific for 
multiple states and approaches for harvest-

ing, storage and forage quality testing are 
also provided. We have also integrated vid-
eos demonstrating effective strategies for 
soil sampling and best practices for drill and 
sprayer calibration. 

TELL US WHAT YOU THINK
Ultimately, the Alfalfa Breeder’s Toolbox 
aims to serve as an online resource for the 
community, can enable us to address prac-
tical questions on how to grow and manage 
alfalfa, and enhance efficiencies to develop 
new cultivars that address current and 
future agricultural production challenges. 
We would love to hear what you think about 
this resource. Contact us at alfalfatoolbox.
org/contact. 
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WHAT IS A MICROBIOME?
A microbiome is the genetic material of a collection 
or community of microorganisms in a particular 
environment. Ruminants, beef cattle for example, 
have a highly competitive community with a com-
plex microbiome that consists of bacteria, archaea, 
protozoa, fungi and viruses. These microorganisms, 
bacteria for example, can either be symbiotic and 
work with one another or be competitive against 
each other to complete a specific function. 

LIVESTOCK   

An Introduction to the 
Rumen Microbiome

by Ryon S. Walker, Ph.D., 
livestock consultant  |  
rswalker@noble.org

The discovery of the microbi-
ome has allowed scientists 
over the last 10 years to 
understand the functions, 

processes and mechanics of how 
microorganisms work. 

Microorganisms can either be 
symbiotic and work with one 
another or be competitive 
against each other. 

Learn more 
about the rumi-
nant digestive system 
at bit.ly/ruminant-digestion

WHAT TYPES OF MICROORGANISMS 
LIVE IN THE RUMEN?
The rumen microbiome is very complex, and the diversity of 
ruminal microorganisms can be affected by diet composition, 
genetics and environmental factors. There are approximately 
7,000 bacteria species and 1,500 archaeal species in the 
rumen. Rumen protozoa is present when animals are fed high-
grain diets, and rumen fungi represents approximately 10 per-
cent of the total rumen microbiome at any given time.

Reticulum: Moves chewed-up food 
particles from the esophagus to the 
rumen and omasum.

Rumen: Acts as a fermentation 
vat where larger food particles are 
digested by microbes.

Omasum: Receives smaller food par-
ticles directly from the reticulum. 
Absorbs nutrients and water.

Abomasum: Produces and receives 
enzymes that help with protein 
absorption in the intestines.

FOUR PARTS OF THE RUMINANT STOMACH

1
2

3
4
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PROTOZOA
Protozoa are almost vis-
ible to the naked eye at 
100 microns in length. 
Nearly 10 million protozoa 
populate just 1 milliliter 
of rumen fluid. Protozoa 
digest bacteria, starch 
granules and fiber.

BACTERIA
Bacteria are 100 times 
smaller than protozoa.  
Bacteria digest sugars, 
starch, fiber and protein.

FUNGI
Fungi produce powerful 
cellulolytic enzymes key to 
breaking down fiber in grass 
and hay, making forage more 
easily digestible. Compara-
tively, this is a smaller pop-
ulation, however, fungi are 
influential in nutrient delivery 
to cattle.

100 BILLION
BACTERIA

10 MILLION
PROTOZOA

10 THOUSAND
FUNGI

The rumen holds 
about 40 gallons.

One milliliter of rumen 
fluid contains:

40
1ML

WHY ARE RUMEN MICROBES IMPORTANT?
Rumen microbes play an important role in rumen development 
in young, nursing calves. They also play important roles in the 
nutritional (such as feed and digestion), physiological and immu-
nological functions of its host. They oftentimes support each other 
to ferment plant structural and nonstructural carbohydrates and 
proteins.

HOW DOES DIET AFFECT THE MICROBES?
Diet affects the rumen microbiome population, and a rapid change 
in the diet can drastically change the microbiome population. 
These populations are different for nonstructural carbohydrates 
(concentrate diets: starch versus non-starch) versus structural (for-
age: annuals versus perennials) carbohydrates. Rapid changes can 
cause delayed animal response (body weight gain, immunity, etc.) 
to a specific diet.

WHAT ARE SOME EXAMPLES OF THE ROLES MICROBES 
PLAY IN THE RUMEN?
Bacteria dominate the gut and contribute mainly to the production 
of volatile fatty acids (VFAs). Some bacteria species (Eubacterium 
ruminantium) are responsible for converting unsaturated fatty 
acids to more saturated fatty acids in the gut, which is necessary 
for fiber breakdown. These are more common from animal to 
animal. Some species (Megasphaera elsdenii) take up lactic acid 
to reduce the incidence of acidosis in the rumen. These vary in 
concentration from animal to animal. Archaea’s main responsibility 
(approximately 90 percent) is tying up the extra hydrogen in the 
rumen to convert it to methane production. 

WHAT ARE SCIENTISTS DOING TO BETTER 
UNDERSTAND THE RUMEN MICROBIOME?
Scientists now have the ability to genetically sequence the 
genome of specific microorganisms. This sequencing would allow 
for future research into the discovery of targeting specific micro-
organisms and changing the outcome of specific responses to 
diet, environment and health challenges. 

HOW COULD RUMEN MICROBIOME RESEARCH 
HELP LIVESTOCK PRODUCERS?
The biggest impact this discovery could have on the beef industry 
is during the pre-weaning phase and through the stocker phase, 
before entering the feedlot. This period is when the biggest 
change in diet occurs during a calf’s life (for fall-weaned calves in 
the South, the diet changes first from milk to hay plus supplement 
then to cool-season grasses). Approaches to engineering the early 
rumen microbiome to promote rumen development and function 
would improve the negative effects of transition during the wean-
ing process. Other impacts of this discovery could include inhibit-
ing rumen methanogens, which could mitigate methane emissions 
in ruminants, as well as discovering new genes with fiber-degrad-
ing activities that enhance forage efficiency. For example, research 
out of New Zealand focuses on understanding rumen function 
to find a balance between food production and greenhouse gas 
emissions. 

WHAT DOES THE FUTURE HOLD FOR RUMEN 
MICROBIOME RESEARCH?
Expect to see new technologies to identify species and their 
roles in the rumen ecosystem. By identifying the species that 
make up the rumen microbiome and their roles, researchers will 
have a better understanding of rumen function and the roles 
these microorganisms have on improving animal productivity and 
decreasing environmental pollutants.

Source: Beef Magazine

Read the full article online 
at bit.ly/rumen-microbes
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by Will Chaney, pecan and specialty agriculture systems senior research associate  |  jwchaney@noble.org

How to Start a 
Community Garden

A community garden can provide solu-
tions to a diverse range of unmet 
needs for communities focused on 
sustainable agriculture, at-risk youth, 

mental health and food insecurities. Commu-
nity gardens can be found in neighborhoods, 
parks, workplaces and many other locations. 
We get a lot of questions about the process of 
building a community garden. If you manage 
a community garden or are thinking of start-
ing one, take a look at the resources available 

through the American Community Garden Association (ACGA) at  
communitygarden.org. ACGA developed the following steps for 
starting a community garden. We’ve added our own recommen-
dations below.

1. ORGANIZE A MEETING OF 
INTERESTED PEOPLE.
Organize a group meeting and 
invite anyone you think might 
be interested. These individuals 
may be business owners, school 
officials or community leaders. In 
this first meeting, gauge interest 
and determine the group’s focus. 
Do you need organic or conven-
tional? Do you want to include 
flowers or just grow food crops 
such as vegetables, herbs and 
other edible plants? What about 
fruit trees? Do you need plots 
or raised beds, or what about 
a communal garden? Once you 
have a list of interested parties 
and a list of needs, the next step 
is to form a committee.

SPECIALTY AG

2. FORM A PLANNING 
COMMITTEE.
A committee can organize the needs 
and develop a plan. Will one gar-
den support the needs? If enough 
interest is shown, you may need 
to develop more than one garden. 
For example, one garden might use 
organic production methods and the 
other garden will use conventional 
methods. Depending on interest at 
this point, you might also include 
members of your local municipality 
and government groups such as the 
health department and cooperative 
extension agents. Hopefully these 
groups have been involved since the 
first step. If not, try and involve them 
at this point. Once plans are made, 
the committee can form action com-
mittees to accomplish specific goals.

See ACGA’s 10 Steps to Starting a 
Community Garden at bit.ly/
garden-assc 

3. IDENTIFY YOUR RESOURCES.
Compile a list of resources you have, what you need and who might 
be able to help. You will need a site for the garden and someone 
with horticulture or basic agriculture knowledge. Does the munic-
ipality have public land to use, or will you need to find private 
land? Land use agreements may be needed if the garden site is not 
owned by your group (see a sample land use agreement at commu-
nitygarden.org/resources/sample-land-use-agreement). You might 
also identify groups such as Boy Scout troops, 4-H clubs or FFA 
chapters that could use the garden as a project. Some resource 
needs will not be known until a final plan is approved, but you 
should start thinking about options now. If you build beds, you will 
need building material. If you do plots, you will need access to a 
tiller or tractor.

4. APPROACH A SPONSOR.
Next, think about a sponsor or 
group of sponsors. Depending on 
your interested party, a sponsor 
may be easy to find. Committee 
members may have connections 
who could provide complete 
funding for your project. Employ-
er-sponsored community gardens 
are becoming an additional benefit 
provided by employers. However, 
a company-sponsored community 
garden at the company is almost 
always exclusive to its staff. It may 
be possible that a community 
garden on a neutral site could get 
a company sponsor and allow 
outside participants. Sponsorship 
does not have to be limited to one 
sponsor. For example, a local fenc-
ing company could sponsor fencing 
supplies and your local lumberyard 
could sponsor the material needed 
for raised beds. Is there a nearby 
landscape company that could 
donate labor or equipment for 
ground work? An offer of signage 
placement may be all it takes to 
get that needed donation. You also 
have the option of charging partic-
ipants for the plot they use or any 
service provided from the garden. 
This will generate revenue that can 
be used for project maintenance 
and upkeep.

5. CHOOSE A SITE.
Your site should receive at least six 
hours of sunlight each day. The site 
should be near an available water 
source and have adequate routes 
of access. Good soil drainage is 
also important. Take soil samples 
from possible sites and have 
them analyzed. Even if the site 
looks perfect, you can’t 
know the soil composi-
tion without a test.  

6. PREPARE AND 
DEVELOP THE SITE.
Once a site has been 
picked, work on clearing 
the area, garden design 
and construction. Will 
the garden be fenced? A 
fence can provide secu-
rity as well as providing 
a barrier for wildlife that 
may be more excited 
about your bountiful 
harvest than you. If you 
have plots, they can be 
bigger and easily main-
tained with a small trac-
tor if designed correctly. 
Raised beds can be 
easier to maintain weed-
free spaces in between 
beds and provide easier 
access during harvest.  

Check out youtube.com/
nobleresearchinstitute 
for video gardening tips.
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7. PLAN FOR CHILDREN.  
If the garden will be used by fam-
ilies, consider child-friendly play 
areas and educational signage. 
A garden is a great place for 
education. Gardens developed 
in or near parks provide a great 
balance because child-friendly 
areas may already exist.

8. ORGANIZE THE GARDEN.
How many plots will you have? How will plots be assigned? What is 
your layout, do you have areas for compost, and will a tool shed be 

available? Consider what crops will be used. If you plan on work-
ing the plots each year with a tiller or tractor, you might want 

to provide a secondary location for biennial or perennial 
plants. Will the committee do everything together or will 

you appoint a garden superintendent? Now is the time 
to finalize these plans.

9. DETERMINE RULES AND 
PUT THEM IN WRITING.
Set boundaries for participants. 
Make participants aware of what 
can and can’t be done. Will you 
collect dues? When and how? This 
is the place for that information. 
Will you require anything from the 
participants such as required hours 
of donated labor for general main-
tenance? Put it in writing, provide 
copies for participants, and keep 
signed copies for the garden. You 
can even post this information 
somewhere in the garden (see 
sample garden rules at commu-
nitygarden.org/resources/sam-
ple-garden-rules). You may also 
need liability waivers to protect 
your group. Getting legal advice is 
a good idea before allowing indi-
viduals on the property. 

10. COMMUNICATE WITH 
PARTICIPANTS.
Do you have meetings, phone lists, 
email groups or newsletters? Not 
being able to communicate can be 
a big source of frustration within 
groups. Community gardens pro-
vide a venue for being outside and 
growing your own food, but one 
of the most overlooked goals of a 
community garden is to build com-
munity. Maintain communication 
with all participants.  

As more and more groups 
develop community gardens, the 
benefits of these projects are 
being realized. These projects can 
be successful when organization, 
communication and dedication are 
at the forefront of the initiative. 
If you have any questions about 
developing a community garden, 
please feel free to contact us.   

USDA is another great resource 
for starting a community garden 
in your neighborhood. Visit bit.ly/
usda-garden  to learn more.
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Improving Winter 
Hardiness in Oat

RESEARCH

by Josh Anderson, small grains 
breeding research associate  |  
jdanderson@noble.org, and
Xuefeng Ma, Ph.D., small grains 
breeding assistant professor  |  
xma@noble.org

Small grains such as wheat, rye, oat and 
triticale are often planted in Oklahoma 
as a winter forage for livestock. The 
largest portion of Oklahoma acreage 

planted to small grains is winter wheat, which 
can be grazed until jointing or first hollow 
stem then harvested for grain. However, some 
producers may choose to graze out the crop 
depending upon economic advantages and 
the crop condition. 

In certain graze-out scenarios, rye, triti-
cale, oat or mixtures can often be utilized to 
produce more forage than wheat. Seasonal 
growth patterns, soil type and future crops 
should be carefully considered before select-
ing which crop to plant.  

The winter hardiness of wheat, rye and 
triticale grown in our area is usually not in 
question. However, the Noble Research Insti-
tute recently released two forage-type oat 
cultivars. We often get questions regarding 
their winter hardiness. 

In general, oats have less winter hardi-
ness than wheat, rye or triticale. It is common 
for oat cultivars to show either complete or 
partial senescence during the winter months. 
NF402 released through Oklahoma Genetics 
Inc. and Heavy Grazer II released through East 
Texas Seed have both shown excellent winter 
hardiness when compared to other oat culti-
vars grown in the Southern Great Plains. 

Our main focus within the small grains 
breeding group is to develop cultivars with 
improved forage traits that include better 
fall-season and season-long forage yield, 
good recovery after grazing, and – particu-
larly for oat – good winter hardiness. 

We try to achieve this by planting our oat 
research plots in early to mid-September, 
depending upon soil moisture. Therefore, in 
order to advance through the six to eight 
years of field trials, the oats must survive the 

winter and produce a sufficient amount of 
seed to continue the selection process.   

From 2016 to 2018, the Noble Research 
Institute planted small grains demonstration 
plots that included NF402 and Heavy Grazer 
II oat in several locations across Oklahoma 
and Texas. Oklahoma locations included 
Ames, Apache, Chickasha, El Reno, Leedey 
and Randlett. Texas locations included Direct, 
Mt. Pleasant and Sherman. 

One objective was to determine if the 
oats would winterkill in the northern loca-
tions. While low temperatures varied across 
the locations, Jan. 10 provided the lowest 
temperature at several locations in 2016. Low 
temperatures of 16 degrees F in Apache, 
Oklahoma, and 13 degrees F in Ames, Okla-
homa, were recorded, and no significant 
winterkill was noticed in either of the oat 
cultivars.  

In 2017, we planted an additional oat 
winter hardiness trial in Leedey, Oklahoma. 
The new trial included 70 entries previously 
selected for their winter survival at the other 
locations along with 10 of our advanced 
experimental entries. The goal was to identify 
new cultivars with improved winter hardiness 
to add into our oat breeding program. A low 

temperature of -7 degrees F was recorded on 
Jan. 7 at the closest Mesonet sites in Cam-
argo, Oklahoma, and Butler, Oklahoma. Three 
dates in total recorded temperatures falling 
below 0 degrees F. On Feb. 6, severe senes-
cence was noticed on all oat entries and a 
few were considered 100 percent winterkilled. 
However, several entries had started green-up 
and many had live tillers with new regrowth 
below the soil surface. The amount of recov-
ery was exciting to see after such low tem-
peratures. We harvested several plants from 
our experimental entries with excellent winter 
hardiness and forage growth to add back into 
our advanced nursery. Furthermore, 30 of the 
entries were selected to continue with further 
testing to determine the mechanisms of win-
ter hardiness.  

We strive to answer great agricultural 
challenges through a focus on research that 
will help farmers and ranchers improve land 
stewardship and productivity regionally, 
nationally and internationally. Understanding 
the mechanisms and improving winter hardi-
ness in oat will allow us to provide more tools 
for farmers and ranchers through improved 
cultivars but may also help with answering 
questions regarding winter hardiness in other 
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The father of land 
stewardship Aldo 
Leopold noted 
in his 1939 “The 

Farmer as a Conservation-
ist,” address, “Conservation 
means harmony between 
men and land. When land 
does well for its owner, and 
the owner does well by his 
land; when both end up 

better by reason of their partnership, we have 
conservation. When one or the other grows 
poorer, we do not.” 

As Leopold described, it is in the best 
interest of owners of working lands to care 
for the land because they rely upon it for their 
livelihoods. Landowners’ bottom lines are tied 
to stewardship principles and practices that 
balance land sustainability and economic via-
bility. Therefore, their conservation efforts ben-
efit both the environment and their operations.

Private working lands are the cornerstones 
on which our nation was built. These lands 
not only produce and provide food and fiber 
to a growing population while sustaining rural 

Farming and Ranching 
Beyond the Fence Line

By Chad Ellis, industry relations and stewardship manager  |  crellis@noble.org

INDUSTRY RELATIONS

Conservation 
needs to make 
economic sense 
to landowners. 
Property rights, 
along with 
functioning 
markets, are 
essential tools 
for getting 
conservation on 
the ground. 

economies, they provide many conservation 
benefits such as clean water, wildlife habitat 
and ecological diversity. 

With more than 70 percent of land in 
the United States being privately owned, it’s 
imperative that property owners have incen-
tives to invest in land stewardship and their 
own ethic. Conservation needs to make eco-
nomic sense to landowners. Property rights, 
along with functioning markets, are essential 
tools for getting conservation on the ground. 
These benefits often extend beyond the pro-
ducers’ fence lines, serving the interests of 
both the landowner and the public. Work-
ing lands are able to provide these benefits 
because land stewardship often goes hand-in-
hand with production agriculture. 

Landowners have the power to conserve 
endangered species, improve water quality 
and quantity, and stop the spread of invasive 
species. As we continue to pursue solutions 
to environmental problems, it is essential to 
involve working lands and reward landowners 
for their vital role in privately supplying envi-
ronmental benefits to the public. 

Unfortunately, these lands and their valu-
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Agricultural 
Lease Options 
to Consider

by Dan Childs, senior agriculture economics consultant  |  mdchilds@noble.org

Landowners who 
choose not to 
operate their 
land have several 

options when consider-
ing lease agreements. 
This article reviews the 
options from a land-
owner’s prospective. 

Two factors usually 
determine which option a 

landowner will choose:
1. How much the landowner wants to be 

involved in management.
2. How much risk the landowner feels com-

fortable taking. 
Typically, the greater the risk exposure, the 

greater the potential return. However, higher 
risk exposure can also result in a lower rent in 
some years. Over the long term, the net rent 
should be higher when taking greater risks 
compared to lower-risk alternatives though 
the landowner should expect fluctuations in 
annual rent. This may not be acceptable to 
some landowners, who desire a consistent rev-
enue stream each year.

ECONOMICS

CROPLAND OPTIONS
There are basically three types of options for 
cropland. Each has its advantages and disad-
vantages. 

• The custom farm option will generate the 
highest return over time but also exposes 
the landowner to the most risks. 

The income and expenses would be 
reported on Schedule F with any profit being 
subject to both self-employment and income 
tax. It would also meet the requirements for 
material participation and allow the land to be 
available for special use valuation for estate 
tax purposes if that was a concern by the land-
owner. 

• A crop share option will generate the next 
highest return after custom farm and expose 
the landowner to less risk. 

If the landowner materially participates 
in this option (if they are involved in such 
things as deciding which crop to grow, what 
variety, how much fertilizer to apply and what 
pesticides to use), their share of revenue and 
expenses are reported on Schedule F with the 
profit subject to both income and self-em-
ployment tax. If the landowner does not mate-

able role in environmental conserva-
tion are under threat. More than 1 acre 
of working land is lost per minute to 
fragmentation and conversion. This 
loss has negative implications for nat-
ural resource conservation and the 
ecosystem services provided to the 
public from working lands. Often, gov-
ernment policies aimed at preserving 
the environment are filled with com-
plex regulations, unnecessary red tape 
and burdensome taxes that undermine 
property rights and increase the cost 
of environmentally conscious business 
decisions on working lands.

Keeping working lands productive 
and intact should be a national pri-
ority and is a focus within the Noble 
Research Institute industry relations 
and land stewardship efforts. However, 
we cannot solve agriculture’s grand 
challenges on our own. Our success 
hinges on forming and growing collab-
orative relationships with other like-
minded organizations throughout the 
industry to further address regional 
and national agricultural and private 
land stewardship issues.

The agriculture industry is more 
than any one segment within the sup-
ply chain. It is the entire chain from 
the producers to the consumers. In 
order to fully understand and impact 
an industry, each sector within a sup-
ply chain must focus on optimizing 
their role. Demand for agricultural 
commodities is rising rapidly with 
growing populations. Agriculture’s 
deep connections to the economy, 
society and the land make it one of 
the most important frontiers for stew-
ardship.

Noble’s industry relations and 
stewardship efforts will advocate and 
promote the benefits of agricultural 
production with a focus on steward-
ship. We will accomplish this by high-
lighting the important role stewardship 
plays in the long-term sustainability of 
the nation, informing the industry on 
the “state” of agriculture and creating 
opportunities for the advancement of 
stewardship principles. 

As the divide between urban and 
rural continues to widen, it is increas-
ingly critical for us in agriculture to be 
more vocal about the importance of 
agriculture so we can see more favor-
able policy and positive stories within 
the media. 

Furthermore, we will develop 
tools and technologies that enhance 
working land stewardship as well as 
integrate and aggregate ideas and 
processes currently being explored 
across the nation. By doing this, we 
will find ways to better test, validate 
and track your ranch information 
so you can make better and timely 
management decisions. Today, we 
continue to research ways that land 
stewardship and markets promote 
creative conservation and reward 
private landowners who conserve the 
public interest. 
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rially participate, their share of revenue and 
expenses are reported on Form 4835 with the 
profit subject only to income tax. 

• The cash rent option is the lowest risk to 
the landowner and typically results in the 
lowest rent over time. 

This option is the most popular for land-
owners who are risk averse and prefer consis-
tent rents. The revenue is reported on Sched-
ule E and is only subject to income tax. The 
landowner would not qualify as materially par-
ticipating. There are other options for leasing 
crop land limited only by one’s imagination. 
Indexing rent to the price of the commodity is 
a common version of cash rent options.

FORAGE PRODUCTION LAND
Leasing out forage-producing land is a bit 
more complex because of the different uses 
and types of forage grown on the land. Only a 
select few of the more common options will be 
discussed. 

• When renting land for grazing cows and 
calves, the most common option is a cash 
rent by the acre. 

Issues in the agreement would typically 
address such things as stocking rate, mainte-
nance of fences and improvements, weed and 
brush management, lease terms, and the rate 
per acre. 

• Since the productivity of land varies across 
properties, a more equitable arrangement is 
to base the rent on a rate per animal unit of 
carrying capacity. 

The rate per animal unit is determined by 

the value per hundredweight of a 500-pound 
steer calf as reported by the USDA Market 
News for the Oklahoma National Stockyards 
auction market the first week of August. The 
first week of August is used because that week 
typically represents near the average price for 
the year not the spring high or the fall low. The 
value per hundredweight becomes the annual 
rate per animal unit. 

For example, if the Market News reported a 
500-pound steer calf to be $200 per hundred-
weight ($2 per pound), the annual rent per animal 
unit would be $200. A lease could be designed 
such that $100 per animal unit is paid in January 
and the remaining portion is paid on Sept. 1, after 
the early August steer price is known. Care for the 
animals would be the responsibility of the cattle 
owner along with other responsibilities agreed to 
in the agreement. 

• Lease agreements for growing cattle com-
monly referred to as stockers are typically 
based on gain or rate per head per day. In 
some areas of the country, rates are based 
on a grazing season and often include care. 

When the rate is based on gain, a rule of 
thumb is one-half of the value of gain. Value 
of gain is usually calculated by comparing the 
current price per head of the animal at the 
beginning of the graze period to the price per 
head of the heavier animal at the end of the 
graze period. The price of the heavier animal 
is determined by using the Chicago Mercantile 
Exchange feeder cattle futures price for the 
month closest to, but not before the end of, 
the graze period multiplied by the expected 
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end weight of the animal. 
For example, the current price of a 600-

pound steer is $1,000 per head. Assume the 
end of the graze period is July, and the ani-
mal is expected to weigh 800 pounds. Based 
on the August feeder futures, the expected 
price is $145 per hundredweight or $1,160 
per head. Divide the difference of $1,160 and 
$1,000 or $160 by the difference in weight of 
200 (800 – 600) pounds for a value of gain 
of 80 cents. One-half of 80 cents is 40 cents, 
which is the rate a landowner would charge 
for stocker cattle grazed on a gain basis 
including care. 

Other items to negotiate would be how 
beginning and ending weights are determined, 
who absorbs death loss, who pays for fly con-
trol, mineral and any supplemental protein. 

• When weighing cattle is a problem, a rate 
per head per day is common. 

Rates per head per day will range from 1.5 
to 2 times the gain rate per pound. If the gain 
rate would be 40 cents per pound, the daily 
rate would be 60 cents to 80 cents per head 
per day.

Any lease agreement should be written 
down, signed by both parties and dated. The 
most important reason for a written lease is to 
document what each party agreed to. Some-
times we forget what the agreement was. 
Written documentation will hopefully alleviate 
any misunderstandings. Even though there are 
reasonable and customary guidelines for many 
lease agreements, keep in mind that every-
thing is negotiable. 
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