
AGNEWS&VIEWS

APRIL 2017  |  VOLUME 35  |  ISSUE 04 A MONTHLY PUBLICATION FROM THE SAMUEL ROBERTS NOBLE FOUNDATION

| 4Consider AI priorities | 10Fertilizing bermudagrass

Top 10 Traits of a Successful  
Grazing Land Manager 
by Jeff Goodwin, pasture and range consultant  |  djgoodwin@noble.org

A recent study conducted by Texas A&M 
indicated that less than 15 to 20 percent of 
producers monitored their forage, indicat-
ing 80 to 85 percent may not know how 
much forage they have or need. 

DID YOU
KNOW?

continued on next page

| 3Stockpiling for  
summer slump

PASTURE & RANGE

According to 
recent data, 
the number 
of people 

moving to Southern 
Great Plains states 
like Texas is more than 
1,400 per day. Private 
lands in the U.S. are 
undergoing significant 
changes. For example, 

more than 1 acre of farmland is lost per 

minute. Most of these lands are privately 
owned and play an unseen yet critical role 
in water and food sustainability, and both 
national and energy security. Recent data 
from Texas A&M University suggests that of 
the 26.9 million residents in Texas, less than 
10 percent of those live in rural areas and 
less than 1 percent are private landowners. 

That less than 1 percent of the Texas 
population encompasses the land stewards 
of today and tomorrow. Recent data from 
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tional ranch background.

#3 UNDERSTAND ECOLOGICAL  
PRINCIPLES
Most successful managers have the ability to 
observe climate, animal and plant interactions, 
and they make management decisions that 
capitalize on those conditions. They under-
stand the real purpose of roots versus leaves 
and where the plant makes its food. They 
may not know the name of the plant, but they 
understand plant selectivity and production 
differences. Most certainly, they understand 
soils are the building blocks. They know that 
soils are teeming with life and that biology 
drives most systems such as nutrient cycles, 
water cycle, etc.

#2 MANAGE THE RANCH AS  
A BUSINESS
These are managers who make decisions based 
on the physiological needs of the vegetation, 
the nutritional and habitat requirements of the 
animals, and the financial realities of the ranching 
business enterprise. They scrutinize every dollar 
spent, limiting unnecessary and nonprofitable 
inputs. They completely understand that profit-
ability will often come down to how he or she 
controls costs.

#1 FLEXIBLE AND ADAPTIVE
Most successful managers are continually 
updating plans based on new knowledge. Many 
times the reason for their success is they are not 
rigidly managing. Stocking rates are the most 
critical decision a producer has to make, and 
this decision should be flexible with weather 
and markets. Many of the biggest ranch failures, 
ecologically and economically, have come from 
having rigid stocking rates despite changing 
forage conditions. Successful grazing land 
managers understand there are no easy answers, 
no simple solutions, no cookbook recipes for 
success, no magic wonder grass, no magic breed, 
and no magic herbicide. They succeed because 
they are flexible and adapt.

Concentrating on developing any single 
trait on this list is a move in the right direction. 
However, the best grazing land managers will 
possess some aspect of all of these traits.

the National Agricultural Statistics Service also 
estimates the average age of today’s agricultural 
producer is 58 years old. It’s more important 
now than ever that we recognize and support 
successful land stewards providing the other 99 
percent of the population ecological services 
such as clean water, clean air, sustainable 
livestock products and wildlife habitat across the 
Southern Great Plains. 

A survey was recently conducted of 14 
resource professionals who have spent their 
entire working careers assisting these land 
stewards through the good and tough times. 
These professionals are from respected institu-
tions such as the Noble Foundation, Texas Chris-
tian University Ranch Management Program, the 
King Ranch Institute for Ranch Management, 
Caesar Kleberg Wildlife Research Institute, 
Natural Resources Conservation Service, Texas 
A&M AgriLife Extension and several private 
consultants. Together, these professionals total 
more than 469 years of experience. Based on 
their responses, we organized the top 10 traits of 
successful grazing land managers below. 

#10 CAUTIOUS RISK TAKER
A cautious risk taker is someone with an open 
mind and willing to consider more effective 
and efficient methods of doing things. They 
often carefully consider new technologies and 
might implement a test on a small portion 
of their operation. Many times, they are 
willing to try new ideas and concepts. They 
take risks based on knowledge, experience, 
and sometimes hunches, but on a limited 
basis. They rarely risk everything and always 
operate within a safety margin. 

#9 WILLINGNESS TO SHARE  
KNOWLEDGE
George Bernard Shaw once wrote, “If you 
have an apple and I have an apple and we 
exchange these apples, then you and I will still 
each have one apple. But if you have an idea 
and I have an idea and we exchange these 
ideas, then each of us will have two ideas.” 
Most producers who are successful often get 
great ideas from their peers. They talk and 
learn from each other, many times gaining 
more satisfaction from seeing others succeed 
than themselves. 

#8 HAVE CLEAR, MEASURABLE AND 
ATTAINABLE OBJECTIVES
Successful outcomes are very often a result of 
carefully planned objectives. Clearly stated objec-
tives keep sideboards on expectations. In order to 
achieve success, you must also know when you 
get there. It is often stated, “You can’t manage 
what you don’t measure.” From available forage 
to production costs, it’s hard to take advantage 
of an opportunity if you don’t know you had an 
opportunity in the first place. Monitoring and 
keeping good records is a common practice 
among successful ranchers. A recent study 
conducted by Texas A&M indicated that less 
than 15 to 20 percent of producers monitored 
their forage, indicating 80 to 85 percent may not 
know how much forage they have or need. Most 
successful producers, at a minimum, consistently 
monitor rainfall, available forage, body condition 
score relative to class of livestock and reproduc-
tive stage, and market tendencies. Then, they act 
on monitoring triggers.

#7 HAVE A CONSERVATION ETHIC
In 1949, Aldo Leopold stated, “We abuse 
land because we regard it as a commod-
ity belonging to us. When we see land as 
a community to which we belong, we may 
begin to use it with love and respect.” 
Successful managers want to leave their 
properties for the next generation better 
than when they received it. This requires 
an inner conviction to be a responsible 
caretaker of the land and all its parts. 

#6 BIG PICTURE THINKER
Big picture thinkers don’t get caught up 
in the weeds. Meaning, they focus on big 
picture outcomes and don’t get derailed by 
minor setbacks. Where others tend to find 
problems, they try to find opportunities and 
structure their business to decrease risk and be 
positioned to capitalize on opportunities inher-
ent in turbulent conditions. They understand 
how all the pieces of their operation are inter-
related and find leverage to change the system 
for the better of the entire operation.

#5 LIFELONG LEARNER
Successful managers often stay up-to-date of 
new techniques and technologies, and they are 
not afraid to cautiously try them. Often, they 
keep updated by staying active in professional 
development and associations. However, being 
involved is not enough. They have the ability to 
not just hear but listen. They understand that 
they can learn something from anyone, often 
learning the most valuable lessons from the 
most unlikely situations.

#4 HAVE AN INQUISITIVE AND  
PASSIONATE MIND
Inevitably, if you ranch long enough 
somebody’s going to say, “You’re doing it 
wrong.” Inquisitive and passionate ranchers 
often are the innovators in the crowd, asking 
questions and continually evaluating every-
thing. Most are quick to disregard practices 
that do not work and search for new solutions. 
This requires a creative and innovative mind 
that is always thinking. They often reject the 
“that won’t work here” or “this is how we’ve 
always done it” paradigm. They are keen 
observers, and many come from a nontradi-
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In our region of the 
Southern Great Plains, 
we basically grow for-
age during the spring 

and fall, corresponding 
to our seasonal rainfall 
pattern. We are typically 
short on forage during 
the winter and sum-
mer months. We have 
learned to overcome 

some of the wintertime forage shortfall by 
shifting some of our late summer/early fall 
forage growth to winter by creating stockpile 
forage. The same process can be used to help 
overcome the summer forage slump, but it 
takes a little planning and management.

It would be nice to be a perfect grazing 
manager. Having the ability to maintain a 
canopy of forage cover 6 to 10 inches high, 
year-round. Never having to supplement the 
cow herd with anything but forage all year, 
having your cattle maintain perfect body 
condition and creating envious neighbors. It’s 
not impossible, but it sure is a hard thing to do. 
Forage production ebbs and flows season-
ally. At some points in the year, you wonder 
if you will ever have grass again. Other times, 
you wonder what you are going to do with all 
that forage. Hopefully by the end of the year, 
forage production will equal forage demand 
and everything will come out even. 

For many producers, there is a worry 

Consider 
Stockpiling to Fill 
Summer Forage Slump
by James Rogers, Ph.D., associate professor in forage systems  |  jkrogers@noble.org

about what to do with all of the forage 
produced in the spring flush. However, if you 
have forage production and demand balanced, 
it will make managing forage year-round 
much easier. So, begin there with developing 
an appropriate long-term carrying capacity 
for your operation. If you have questions on 
how to do this, contact the Noble Foundation; 
we would be happy to assist you. If forage 
production and demand is balanced, think 
about your entire operation as one forage 
system that flows from one season to another. 

As you flow from winter into spring, rainfall 
will increase, temperatures will warm, and you 
will experience an abundance of fresh, high 
quality forage. The majority of warm-season 
perennial forage growth will occur by July 1. If 
you are in a grazing rotation, it may be hard to 
rotate fast enough to top all of your paddocks 
before they start getting ahead of you. Is this a 
mistake? Is this something to worry about? No, 
graze them after July 1 as summer stockpile. If 
you have a spring calving herd, the breeding 
season is at the very end and bulls are coming 
out at this point in the year. Cow nutritional 
demand is decreasing, and the increase in forage 
maturity at this point in the year should not be a 
problem. Forage growth and grazing rotations 
will be slowing down. If your summer stockpile is 
an introduced forage such as bermudagrass, you 
may wish to stay in these paddocks longer to 
remove the excess growth from summer; then, 
follow up with nitrogen (N) fertilizer to stimulate 

fall growth for winter stockpile grazing. If your 
summer stockpile is nativegrass, you will want to 
allow the nativegrass time to rest prior to frost 
in order to replenish carbohydrate reserves for 
spring growth.

Another method to help adjust the flow 
of introduced forage is to manipulate your 
application of nitrogen fertilizer. To really 
take advantage of this, rainfall needs to be in 
your favor so pay attention to the seasonal 
forecast. Prior to application of any fertility 
program, we always recommend soil testing 
to make sure other nutrients will not limit your 
nitrogen response. Assuming other nutrients 
are not limiting, splitting applications of nitro-
gen can help to more evenly distribute forage 
production and quality. For example, on 
some of your acres, if you normally apply 100 
pounds of N per acre in May to bermudagrass 
pastures, consider applying 50 pounds of N 
per acre in May, and another 50 pounds of N 
per acre in late June to shift production to the 
summer slump in July and August. Another 
application schedule could be to apply 50 
pounds of N per acre in May for spring and 
early summer growth, followed by 50 pounds 
of N per acre in August for fall stockpile. 

Forage management is a forward-look-
ing process. Think about your operation 
as one forage system that flows from one 
season to the next, but keep in mind that 
management in one season influences the 
production of the next. 

RESEARCH CENTER
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The Noble 
Foundation 
owns and 
operates 

approximately 14,000 
acres that spans 
seven ranches and 
three counties. These 
properties are used in 
various ways including 
conducting applied 

research and demonstration as well as 
providing a venue for educational and 
training events. The process of undertak-
ing these important endeavors starts with 
implementing an overall management plan 
that is consistent with commercial beef 
cattle production. Practically speaking, it 
is only possible to represent the commer-
cial cattle producer in information collec-
tion and dissemination if we operate as 
a commercial cattle producer. Doing so 
opens opportunities to share our thought 
process and decisions as we develop and 
adapt this overall management outline.  

Priorities When Starting an 
Artificial Insemination Program
by Evan Whitley, Ph.D., Center for Advanced Agricultural Systems and Technology manager  |  ewhitley@noble.org

In the January 2017 Ag News & Views, 
I outlined the value of implementing 
an artificial insemination (AI) program 
from a very conceptual perspective. I 
would now like to expand upon that laid 
“groundwork” by sharing prioritized 
considerations, from one cattle producer 
to another, as we prepare to implement 
our spring calendar of events, which 
includes artificially inseminating more 
than 500 cows. It’s important to note 
that these considerations are only meant 
to provide a framework for producers to 
build upon.

Prioritized 
Considerations

Predetermine outcomes prior to 
implementation based upon listed 
goals and objectives.
I realize setting goals isn’t fun, but it 

is necessary, especially as we determine 
the value in branching into something 

new. These goals need to include 
optimizing soil and forage resources 
exhibited at the ranch level, minimizing 
costs of production, and maximizing 
marketing opportunities. 

At the Noble Foundation, we are keenly 
interested in ensuring a supply of calves for 
all of our research, demonstration, teaching, 
herd maintenance/expansion and marketing 
needs, taking full advantage of opportunities 
across all segments of beef production. Thus, 
our breeding program, including AI, must 
reflect this goal.

Determine limitations to  
implementation.
As I mentioned in the previous 
article, inadequate facilities and 

inaccessibility to qualified labor are very 
real obstacles. Keep in mind that an AI 
program will get you closer to your cattle, 
but you don’t want them too close. There-
fore, adequate facilities and access to 
labor (quality and quantity) are extremely 
important. 

1
2

RESEARCH CENTER
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representative abreast of your progress so 
they can keep you informed of important 
company information.

Our Selection 
Criteria
Specifically, our selection criteria 
consisted of an AI sire being in the top 
one-third of the Angus breed for calving 
ease (direct and maternal), growth 
(weaning and yearling) and marbling, 
and moderate (top 50 percent) on other 
important traits such as birth weight, 
milk, mature weight/height and the price 
indexes. We feel this complements our 
cleanup bulls, which have been selected 
for high growth and carcass merit and will 
ultimately provide us with the greatest 
number of viable options to either retain 
or market the resulting calf crops. 

Again, this is not an exhaustive list but 
points to consider based upon experien-
tial knowledge regarding a progressive 
management practice that could add signif-
icant value to a well-managed commercial 
cow-calf operation, under the right circum-
stances and for the right reasons. If you 
need assistance please give us a call.

program will come down to AI pregnancies 
and cost of semen. Increasing AI conception 
is a stand-alone topic; however, minimizing 
semen cost is a balance between selected 
traits, accuracy of those traits and popularity 
of the individual sire. If the popularity of the 
bull grows over time, so will his semen cost. 
You need a backup proven selection process 
to maintain your breeding goals and objec-
tives using another bull. We try to keep our 
semen costs below $20 per straw. Last year, 
our average semen cost was approximately 
$15 per straw.  

Develop a good relationship with 
a reputable AI or breeding service 
representative.
This will be especially beneficial 

during the first year’s transition. There are 
many out there to choose from, but a point 
to consider is access to a robust database of 
available sires. Last year, we sorted through 
almost 300 potential sires to a list of seven 
and made our pick from a list of four due to 
unavailability of semen for the other three, 
which is a good lesson. Just because a sire 
is listed in the catalog doesn’t mean he is 
a viable choice. Start the selection process 
early and keep your breeding service 

Differentiate the AI from the 
bull-bred calves.
Although benefits of a typical 
commercial AI program include less 

bull dependency and synchronized heat 
cycles (assuming timed breeding), utilize 
this effort as an opportunity to meet 
additional objectives by selecting the AI 
sire on different/additional criteria than 
cleanup bulls. 

Here at the Noble Foundation, we select 
our AI bulls (Angus) for maternal, paternal 
and carcass traits. We select our cleanup 
bulls (Charolais) for paternal and carcass 
traits. Doing so accomplishes three goals: 
increases access to the maternal genetics 
that will positively influence our cow herd 
long-term, utilizes bull purchases to increase 
the marketability of younger calves, and 
genetically stamps the calves so we readily 
know the difference.

Don’t get hung up on individual 
pedigrees, but execute a repeat-
able process. 
Please don’t interpret this to mean 

that individual data is not important and 
shouldn’t be used during the selection 
process. However, the viability of an AI 

3
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by Steve Upson, senior soils and crops consultant  |  sdupson@noble.org

The Food Safety 
Modernization 
Act was passed 
into law in 2011 
and after several 
modifications 
based on public 
input became 
effective on  
Jan. 26, 2016. 

SOILS & CROPS

The consumption 
of fresh fruit and 
vegetables has 
been recognized for 

generations as a compo-
nent of healthy living. 
However, consuming fresh 
produce can sometimes 
make healthy people sick. 
According to the final 
updates from the Centers 

for Disease Control and Prevention, in 2006, 
E. coli on spinach sickened 199 people; 102 
people were hospitalized and three died. 
The probable cause was manure and water 
from livestock or wild pigs walking through 
the field. In 2011, listeria on cantaloupe 
sickened 147 people, of which 33 people 
died. Most folks, including yours truly, have 
been the victim of food poisoning caused by 
foodborne pathogens.   

In response to these outbreaks and the 

What the Produce Safety 
Rule Means for Growers

widespread recognized need for a modern food 
safety system, the Food Safety Modernization 
Act (FMSA) was passed into law in 2011 and 
after several modifications based on public input 
became effective on Jan. 26, 2016. This act focuses 
on preventing food safety problems rather than 
reacting once they happen. 

ABOUT THE PRODUCE SAFETY RULE 
Administered by the United States Food and 
Drug Administration (FDA), the FMSA consists 
of seven foundational rules. The rule applicable 
to the majority of fruit and vegetable producers 
marketing locally is the Produce Safety Rule. This 
rule establishes, for the first time, science-based 
minimum standards for the safe growing, harvest-
ing, packing, and holding of fruits and vegetables 
grown for human consumption. I spoke with 
Justin McConaghy, Oklahoma Department of 
Agriculture, Food and Forestry (ODAFF) produce 
safety program coordinator, about how the rule 
affects local fruit and vegetable growers.  
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PRODUCE RULE 
COMPLIANCE 
DATES
The FDA has established compli-
ance dates for activities covered 
by the Produce Rule based on the 
size of business. 

 

VERY SMALL BUSINESSES
Very Small Businesses (those with 
more than $25,000 but no more 
than $250,000 in average annual 
produce sales during the previous 
three year period) must comply 
with all activities, including label-
ing and financial record-keeping, 
by Jan. 26, 2020. 

SMALL BUSINESSES
Small Businesses (those with more 
than $250,000 but no more than 
$500,000 in average annual produce 
sales during the previous three year 
period) must comply with all activi-
ties, including labeling and financial 
record-keeping, by Jan. 26, 2019. 

The compliance dates for 
certain aspects of the water 
quality standards, and related 
testing and record-keeping 
provisions, allow an additional 
two years beyond each of these 
compliance dates.

TRAINING WORKSHOPS
Justin McConaghy, ODAFF 

produce safety program coordi-
nator, is responsible for coordi-
nating produce safety training for 
growers, establishing a produce 
grower database and grower 
compliance. The first in a series 
of produce training workshops, 
conducted by certified trainers, 
is tentatively planned for the fall 
2017. Stay tuned for details. 

Under the provisions of the 
FSMA Produce Safety Rule, the 
majority of fruit and vegetable 
growers in Oklahoma (and nation-
wide) are exempt or can reason-
ably qualify for an exemption. 
While growers may be exempt 
from the “letter of the law,” they 
should not consider themselves 
exempt from the “spirit of the law.” 
For this reason, I encourage every 
grower to participate in a produce 
training workshop. From a legal 
and ethical basis, it is in everyone’s 
best interest if safe growing and 
handling practices are the mode of 
operation on each farm.  

The Food Safety Modernization Act requires 
farmers to take necessary measures to not har-
vest produce that is likely to be contaminated by 
wild animals such as feral hogs.

The FDA’s recently passed Food Safety Mod-
ernization Act focuses on preventing food 
safety problems, like those from E. coli on 
spinach in 2006 and listeria on cantaloupe in 
2011, rather than reacting once they happen. 
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The key requirements applicable 
to market gardeners and fruit growers 
include:
• The use of agricultural water in produc-

tion and post-harvest activities.

• The use of biological soil amendments.
The management and/or monitoring 
of domestic and wild animals in crop 
production areas.

• Worker training in health and hygiene. 

• The management of equipment, tools 
and buildings to avoid contamination of 
produce. 

AGRICULTURAL WATER USE
The rule establishes two sets of criteria 
for microbial water quality, both of which 
are based on the presence of generic 
E. coli and can indicate the presence of 
fecal contamination. The rule applies to 
both ground and surface water sources 
as well as reclaimed water and public 
water supplies. 

One set of criteria applies to water 

used during and after harvest. No detect-
able generic E. coli is allowed in water 
used for these activities. Examples include 
water used for washing hands during and 
after harvest, water used on food-contact 
surfaces, and water used in direct contact 
with produce (such as wash water and 
water used to make ice). The rule prohib-
its use of untreated surface water for any 

of these purposes. 
The other set of criteria applies to 

production water. Production water appli-
cations include irrigation, crop sprays, 
frost protection and cooling water. Unlike 
post-harvest water, a maximum allow-
able level of generic E. coli is permitted 
in production water. This level has been 
established by the FDA. Each production 

The rule does not require farms to exclude 
animals, domestic nor wild, from outdoor 
growing areas. However, farmers are 
required to take all measures reasonably 
necessary to identify and not harvest 
produce that is likely to be contaminated.
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EXEMPTIONS
Several exemptions do exist within 
the FMSA Produce Rule. Produce 
that is typically cooked (rarely 
consumed raw as determined by 
the FDA) is exempt. Examples of 
exempt produce commonly grown 
in Oklahoma include asparagus, 
beans consumed as seed (black, 
kidney, pinto, etc.), beets (roots and 
tops), collards, sweet corn, eggplant, 
okra, pecans, potatoes, pumpkin, 
winter squash and sweet potatoes. 
Also, produce that is grown for 
personal or on-farm use is exempt. 

FARM SALES LESS 
THAN $25,000
Farms that have an average annual 
value of produce sold during the 
previous three-year period of 
$25,000 or less are also exempt. 

FARM SALES MORE 
THAN $25,000
Farms that generate more than 
$25,000 in sales can qualify for 
an exemption if the farm meets 
two requirements: 

The farm must have food sales 
averaging less than $500,000 per 
year during the previous three 
years. The farm’s sales to quali-
fied end-users must exceed sales 
to all others combined during the 
previous three years. 

A qualified end-user is either 
the consumer of the food or a 
restaurant or retail food estab-
lishment located in the same 
state or Indian reservation as 
the farm or not more than 275 
miles away.

REQUIREMENTS OF  
EXEMPT FARMS
A farm with the qualified 
exemption must still meet 
certain modified requirements, 
including disclosing the name 
and complete business address 
of the farm where the produce 
was grown either on the label 
of the produce or at the point 
of purchase. A farm’s qualified 
exemption may be withdrawn if 
there is an active investigation 
of an outbreak of foodborne 
illness that is directly linked to 
the farm.

Farms that are exempt and 
farms that qualify for an exemp-
tion must keep financial records 
to verify their exemption.

water source must be tested to evaluate 
whether the water quality profile meets 
the required standards. If the water does 
not meet these standards, corrective 
actions will be required. This rule does 
not apply to irrigation water that does 
not come into direct contact with a fruit 
or vegetable. For example, drip-irrigated 
tomatoes where the irrigation water  
does not come into direct contact with 
the fruit.  

ODAFF is in the process of identi-
fying and compiling a list of accredited 
labs for testing agricultural water. There 
is no requirement to test agricultural 
water that is received from public water 
systems or supplies that meet require-
ments established in the rule or if the 
water is treated in compliance with the 
rule’s treatment requirements. 

BIOLOGICAL SOIL AMENDMENTS
The rule requires that untreated biolog-
ical soil amendments of animal origin, 
such as raw manure, must be applied in 
a manner that does not contact produce 
during application and minimizes the 
potential for contact with produce after 
application. Currently, the FDA does 
not object to farmers complying with 
the USDA’s National Organic Program 
standards, which call for a 120-day 
interval between the application of raw 
manure and harvest for crops in contact 
with the soil and 90 days for crops not 
in contact with the soil. The agency 
considers adherence to these standards a 

ADDITIONAL 
RESOURCES
A good publication to review prior to attend-
ing a produce safety training is “Food Safety 
Begins on the Farm” available at:
• https://ecommons.cornell.edu/ 

handle/1813/2209.

Growers seeking additional information on 
the FSMA Produce Safety Rule can visit 
the FDA website: 
• https://www.fda.gov/Food/Guidance 

Regulation/FSMA/ucm334114.htm.

A farm food safety plan is not required 
by the Produce Safety Rule but may be 
required if you are currently selling or 
plan to sell to a restaurant or retail food 
establishment. For guidance on devel-
oping a food safety plan and keeping 
good records for your farm, check out the 
following OSU Extension publications: 
• http://pods.dasnr.okstate.edu/do-

cushare/dsweb/Get/Document-6657/ 
FAPC-167web.pdf 

• http://pods.dasnr.okstate.edu/do-
cushare/dsweb/Get/Document-6659/
FAPC-168web.pdf

prudent step toward minimizing the likeli-
hood of contamination. The FDA contin-
ues to conduct research to determine 
the time requirement needed between 
the applications of raw manure as a soil 
amendment and harvesting to minimize 
the risk of microbial contamination.

The use of compost as a soil amend-
ment in fruit and vegetable produc-
tion is allowable if a scientifically-valid 
composting method recognized in the 
rule is used. Examples of such compost-
ing methods include: 

Static composting – A process that 
forces air through a stationary (static) pile 
and maintains a minimum of 131 degrees 
Fahrenheit for three consecutive days 
followed by adequate curing. 

Turned composting – A process that 
introduces air into a pile by turning on a 
regular basis and maintains a minimum 
of 131 degrees Fahrenheit for 15 days 
(does not have to be consecutive), with a 
minimum of five turnings and followed by 
adequate curing. 

MANAGING/MONITORING ANIMALS
The rule does not require farms to exclude 
animals, domestic nor wild, from outdoor 
growing areas. However, farmers are 
required to take all measures reasonably 
necessary to identify and not harvest 
produce that is likely to be contaminated. 
Such measures might include placing flags 
outlining the affected area.  

WORKER TRAINING 
The rule requires growers to take 
measures to prevent contamination 
of produce and food-contact surfaces 
by ill or infected persons, use hygienic 
practices when handling produce 
or food-contact surfaces, and take 
measures to prevent visitors from 
contaminating produce and/or food-con-
tact surfaces.

Farm workers who handle produce 
and/or food-contact surfaces, and 
their supervisors, must be trained on 
certain topics, including the importance 
of health and hygiene. They are also 
required to have a combination of train-
ing, education and experience necessary 
to perform their assigned responsi-
bilities. This could include on-the-job 
training in combination with education 
or work experience related to current 
assigned duties. 

MANAGING EQUIPMENT, TOOLS  
AND BUILDINGS
The rule also establishes standards 
related to the use of equipment, tools, 
supplies and buildings to prevent these 
sources, and inadequate sanitation from 
contaminating produce. Procedures for 
the appropriate storage, maintenance 
and cleaning of toilets, hand-washing 
facilities, mechanical harvesters, picking 
containers, grading and sizing equip-
ment, washing equipment, packing sheds 
and storage buildings, to name a few, are 
covered in the rule.
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An average cow will 
consume about 10,000 
pounds of dry matter 
per year. If you bring in 
a three-month supply of 
hay from off the ranch, 
you can increase the 
carrying capacity to 
one cow per 5 acres if 
you do not fertilize. 

by Myriah Johnson, Ph.D., agricultural  
economist  |  mdjohnson@noble.org  
and Eddie Funderburg, Ed.D., senior soils and  
crops consultant  |  efunderburg@noble.org

Economics of 
Fertilizing Bermudagrass  
for Cow-Calf Production

Fertilizer prices have 
fallen in recent 
months. Unfortu-
nately, so have cattle 

prices. Does it pay to fertil-
ize bermudagrass pastures 
to increase carrying capac-
ity in times like these? To 
answer this question, first 
you must determine how 
much carrying capacity is 

increased by fertilizing a pasture. Assume you have a 100-acre 
bermudagrass pasture in the Southern Great Plains on soils with 
average productivity and the year has average precipitation. Also 
assume pH, phosphorus and potassium are not limiting growth so 
the focus can be on nitrogen fertilization.

continued on next page

ECONOMICS
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A pasture such as the one described 
will usually produce 2,000 to 3,000 
pounds of dry matter forage per acre in 
a growing season with no fertilizer. This 
will vary depending on precipitation and 
bermudagrass variety, but this figure is 
applicable to most situations in this area. 
For our example ranch, we will assign the 
unfertilized grass a yield of 2,500 pounds 
of dry matter per acre. To maintain grass 
stand and soil health, we should leave at 
least 1,000 pounds of dry matter per acre 
in the field after grazing. This equates to a 
plant height of 3 to 4 inches. This means 
our field produces 1,500 pounds of graze-
able dry matter per acre.

An average cow will consume about 
10,000 pounds of dry matter per year. 
Using simple math, you can run one cow 
per 6.67 acres (10,000 ÷ 1,500) if you bale 
your own hay on the operation and do 
not fertilize. If you bring in a three-month 
supply of hay from off the ranch, you can 
increase the carrying capacity to one cow 
per 5 acres if you do not fertilize. This 
means your 100 acres can run 15 to 20 
cows, depending on if you bale your own 
hay or bring it in from elsewhere.

Bermudagrass response to nitrogen 
fertilizer varies by variety, soil productivity 
and precipitation, but an average figure 
is that 1 pound of actual nitrogen will 
produce 30 pounds of dry matter forage 

above that amount produced with no 
fertilizer. A common nitrogen fertilizer rate 
in the Southern Great Plains is 50 pounds 
of actual nitrogen per acre (109 pounds of 
urea per acre). Thus, 50 pounds of nitro-
gen per acre will produce an additional 
1,500 pounds of dry matter forage per 
acre (50 pounds N × 30 pounds of dry 
matter per pound of N). When this 
amount is added to the 2,500 pounds of 
dry matter forage per acre produced with 
no nitrogen fertilizer, the total amount 
of forage produced is 4,000 pounds per 
acre. We still leave 1,000 pounds of dry 
matter forage in the field for grass and 
soil health. This means we have 3,000 
pounds of grazeable dry matter forage 
per acre in the fertilized field.

The cow still eats 10,000 pounds of 
dry matter forage per year. This means 
the carrying capacity of the field is now 
one cow per 3.33 acres if hay is produced 
on the operation (10,000 ÷ 3,000), or one 
cow per 2.5 acres if a three-month supply 
of hay is brought in from off the ranch. 
By fertilizing with 50 pounds of nitrogen 
per acre, your 100 acres can run 30 to 40 
cows. This means that fertilizing increased 
your carrying capacity on your ranch by 15 
to 20 cows.

Current nationwide urea price is about 
$350 per ton. This equates to 38 cents 
per pound of N from urea, making the 

cost of 50 pounds of urea per acre about 
$19 per acre. Application is about $5 per 
acre, resulting in a total fertilization cost 
of about $24 per acre. Multiplied by the 
fertilized area of 100 acres, it costs $2,400 
to run an additional 15 to 20 cows. This 
means it costs $125 to $167 for fertilizer to 
provide forage to run each additional cow.

So, does this investment pay for itself? 
Let’s assume you will run an additional 17 
cows. We will figure their calves will be 
sold in October at 500 pounds for $130 
per hundredweight. This uses a current 
futures price of $120 per hundredweight 
+ $10 per hundredweight basis to equal 
$130 per hundredweight. Each calf would 
then generate a revenue of $650 per head 
($1.30 per pound × 500 pounds). In total, 
we would generate $552 of additional 
revenue per cow ([$650 per calf × 17 cows 
× 85 percent weaning rate] ÷ 17 cows). Let’s 
assume with a $400 out-of-pocket variable 
cow cost per year, this would leave $152 per 
cow as a return to fixed costs and manage-
ment. This calculates to an additional 
$25.84 per acre profit over not fertilizing 
($152 per cow × 17 cows ÷ 100 acres).  

Under these assumptions, fertiliz-
ing offers a benefit. The assumptions 
used will be close to most producers, 
on average. As always, it is important to 
know your own costs and figure these 
numbers for yourself.
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Summer Grazing 
Workshop

APRIL

9 a.m.-2 p.m.
Noble Foundation 

Red River Farm
Registration fee: $20,

Includes lunch

| 25

Pond Management 
Workshop

MAY

9 a.m.-3:30 p.m.
Noble Foundation Pavilion

Registration fee: $20,
Includes lunch 

| 11
Small Property Wildlife 
and Livestock Field Day

JUNE

9 a.m.-noon
Noble Foundation 

McMillan East Farm
No registration fee

| 1

For more information or to register, please visit www.noble.org/events or call Danielle Pacifico 
at 580-224-6376. Preregistration is requested.

Pecan Grafting Workshop

APRIL

Morning: 9 a.m.-11:30 a.m. 
Afternoon: 1:30 p.m.-4 p.m.

Noble Foundation 
Kruse Auditorium 

No registration fee

| 18


