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FORAGE
ECONOMICS

Cow-calf research evaluates fall, winter forage systems
by James Rogers, Ph.D. / jkrogers@noble.org

A little over

a
year ago, the Noble
Foundation undertook a Foundationwide research
initiative called
Forage 365 with the
main objective to
develop forages and grazing systems
that provide grazeable forage yearround. Within this initiative, there are
several projects taking place across
the Foundation. They range from basic research in plant nutrient uptake
to applied research involving cow-calf
and stocker systems.
As part of this initiative, an applied cow-calf research project began
in October 2015 to evaluate fall and
winter forage systems with the main
objective of extending the grazing
season and reducing feed costs associated with fall and winter supplementation. This project involves a cow
herd of 90 mature Angus-cross cows
assigned to one of three treatments.
Each treatment is replicated three
times, making a total of 10 cows in
each treatment group. Each replication consist of approximately 40 acres
broken out accordingly by treatment:

1) Control – 40 acres per replication

•4
 acres of bermudagrass per cow
fertilized with 100 pounds per acre
of nitrogen (N) in the spring.

2) S tockpile plus wheat/cereal rye
interseed – 40 acres per replication

• 4 acres of bermudagrass per cow
fertilized with 100 pounds per acre
of N in the spring.
• 1 acre per cow allocated for bermudagrass stockpile fertilized with 50
pounds per acre of N in late summer.
• 1 acre per cow of wheat and cereal
rye that is no-till interseeded into
bermudagrass and fertilized with 50
pounds per acre of N in early fall.

3) S tockpile plus wheat/cereal rye
winter pasture plus summer cover
crop – 40 acres per replication
• 3.3 acres of bermudagrass per cow
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fertilized with 100 pounds per acre
of N in the spring.
• 1 acre per cow allocated for bermudagrass stockpile fertilized with 50
pounds per acre of N in late summer.
• 0.75 acre per cow allocated to no-till
wheat plus cereal rye winter pasture,
then double cropped with a summer
cover crop of millet, corn, cowpeas,
soybean, sunn hemp and buckwheat.
All treatments are rotationally
grazed. This study began on Oct. 14,
2015, when calves were weaned and
cows were assigned to treatment
groups. The average body condition4
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score of the cows by treatment group
was: 1 – 5.40, 2 – 5.53 and 3 – 5.50.
From Oct. 14 to Dec. 28, all treatments
grazed residual bermudagrass pasture. On Dec. 28, Treatment 1 began
receiving hay and 3.33 pounds per
head per day of a 30 percent range
cube. Treatment 2 and Treatment 3
were turned onto stockpile. At the
time of turnout, stockpile forage mass
averaged 1,700 pounds per acre.
On Jan. 9, cows received a body
condition score and the treatment
averages were: 1 – 5.20, 2 – 5.23 and
3 – 5.06. On Jan. 15, Treatment 2 and
Treatment 3 were pulled off of the
stockpile and began receiving 3.33
pounds per head per day of a 30
percent range cube.
On Jan. 18, the interseeded areas
of Treatment 2 had developed to the
point that the cows in this treatment
were allowed to time graze these
areas every other day from four to
six hours and range cube supplementation ended. At the end of time
grazing, cows were pulled from the
interseeded areas and placed in a

bermudagrass pasture and fed hay
as needed. Table 1 below is a summary of the average amount of feed
consumed by the three treatments so
far in Year 1 of the study.
Watching how this study has
come together has brought about
some interesting observations. Cows
on Treatment 2 learned to come on
and off the interseeded areas quickly;
they would meet you at the gate to
go onto the treatment area and were
ready to be moved off at the end of
their allotted grazing time. The winter
pasture area assigned to Treatment
3 was hit by armyworms in the fall of
2015, which slowed its development.
Cows assigned to Treatment 3 have
not had access to winter pasture as
of March 1, which has increased their
feed supplementation compared to
Treatment 2 and possibly impacted
their body condition score. It has also
been interesting to observe the nutritive value of the treatment pastures
compared to hay.
Table 2 is an average of the forage
quality over the winter period com-

pared to the bermudagrass hay being
fed. Note the stockpile nutritive value
dropped from December to January,
most likely due to the cattle grazing
and selecting for higher quality. Note
also the nutritive value of the interseeded areas compared to the hay.
Some other observations from
the first year: Bermudagrass stockpile
accumulation was slightly below what
we would have hoped for. Normally,
we like to assume we accumulate
2,000 pounds per acre with fall fertility. Due to the late summer heat and
dry weather, we did not fertilize the
area for stockpile until Sept. 7, which
reduced the amount of growing days
we had until frost. Cows on stockpile
consumed on average 28 pounds per
head per day of stockpile as received.
Final notes: This is the first year of
a multiple-year study. What worked
this year may not work as well in the
following years. However, I think what
we have observed this year is interesting, and I encourage you to call if you
have questions and to keep looking
for more data as time goes on. <

Table 1. Average feed consumption by treatment from Dec. 28 to Feb. 22.
Treatment

Stockpile removed

Cubes fed

Hay fed

Control

0

924 pounds

8,666 pounds

Stockpile + interseed

5,560 pounds per acre

100 pounds

6,228 pounds

Stockpile + interseed + cover crop

4,690 pounds per acre

924 pounds

5,901 pounds

Table 2. Average forage quality of hay and pastures.

2

Source

Percent Crude Protein

Percent Total Digestible Nutrients

Bermudagrass hay

7.4

58.4

Pasture (12-4-15)

10.4

55.6

Stockpile (12-22-15)

18.3

69.0

Stockpile (1-15-16)

12.6

55.7

Interseed (2-4-16)

15.0

66.0
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Few spiders pose serious health risks to people
by Mike Porter / mdporter@noble.org

All spiders in the

United States are
venomous predators. However, only
a few spider species
are venomous to
people. A spider has
two distinct main
body parts: an abdomen and a cephalothorax (combined head and chest
area). Daddy longlegs, or harvestmen,
which have their head, thorax and abdomen fused into a single body part,
are not spiders. A spider has eight legs,
no antennae and spinnerets on the
abdomen for spinning silk.
Of the approximately 3,500 species of spiders identified in the U.S.
and Canada, no more than 21 species
pose serious health risks to people.
Spider species known to pose risks to
people in the U.S. include five species
of widow spiders and 13 species of
recluse spiders. Three other species,
the hobo spider and two species of
yellow sac spiders, might pose some
risks to people, but the scientific community does not agree whether they
pose risks.
Widow and recluse species do not
occur everywhere throughout the U.S.
For example, only one recluse species
(brown recluse) and three widow
species (southern black widow,
western black widow and introduced
brown widow) occur in Oklahoma and
north Texas. Each of these four
species have distributions encompassing about one-quarter to half of
the U.S. The two remaining widow
species in the United States include
the red widow, which occurs only in
Florida, and the northern black widow,
which occurs throughout much of
the eastern U.S. and into southern
Canada. Except for the brown recluse,

Dorsal view of a
brown recluse

Ventral view of a mature female
southern black widow

Dorsal view of an immature
female western black widow

Dorsal view of an adult female
brown widow

Ventral view of an adult female
brown widow

Ventral view of a mature female
western black widow

most native recluse species occur only
in southwestern states. Non-native
recluse spiders in the U.S. include the
Mediterranean recluse, which has
been introduced into several states,
and the Chilean recluse, which has
been introduced into California.
Among widow spiders, only
female widow spiders pose risks to
people; males do not. When mature,
southern and western black widow
females have shiny black abdomens
with a red or orange hourglass marking on the bottom side of their abdomens. When immature, female widow
spiders frequently have other markings on the tops and sides of their abdomens; some western black widows
maintain markings on the tops of their
abdomens into adulthood. A brown
widow typically has a brown, black
and white patterned abdomen with a
red, orange or yellow hourglass mark-
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ing underneath. Widows normally
are outdoor spiders but occasionally
invade houses.
Both female and male recluse
spiders pose risks to people. Other
than a dark violin shape on top of the
cephalothorax, a brown recluse does
not have a pattern on the body or
legs. A brown recluse can be brown,
light tan or even blackish-gray. Often
the abdomen is a lighter or darker
color than the cephalothorax. Several
harmless spider species, such as cellar
spiders and pirate spiders, also have a
dark violin shape on top of the cephalothorax but other characteristics
vary from the brown recluse. Brown
recluses commonly live in buildings in
close proximity to people. Fortunately,
widow and recluse species are normally nonaggressive and try to avoid
confrontations with humans, which
decreases the likelihood of bites. <

3

INNOVATIONS

Photographs can help collect, analyze animal data
by Stephen L. Webb, Ph.D. / slwebb@noble.org

Most of us have

heard the old saying,
“A picture is worth a
thousand words.” But
what if a picture was
worth much more?
Scientists are starting
to unlock a wealth
of information from pictures of live
animals, both wild and domestic.
One of the most expensive, timeconsuming and dangerous parts of
collecting data on animal health and
status is during handling and working. With the development of tools
such as remotely triggered cameras,
sensors, analytical tools and software,
producers may now be able to collect and analyze data in the comfort
of their home. Although these tools
will take the guesswork out of several measurements, the tools will not
completely replace knowledge gained
from working with the animals.
Pictures are a two-dimensional
representation of a three-dimensional
object and often lack scale, a ratio of
the picture’s measurement to the true
measurement of the animal. These
are two of the obstacles to be overcome before data can be collected.
There are two ways of overcoming
these hurdles. First, use a known-sized
reference in each picture to “scale” the
photograph to the true measurement
of the animal. For instance, in the
photo shown, the average width of
the eye and height of the ear are used
as a scale for each photograph. The
second alternative is to use ratios of
one measurement to another because
these measurements do not require
a scaled factor. For example, the ratio
of neck size to chest depth of the
white-tailed deer is used as a ratio for
estimating age.
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The use of photographs in science
is increasing, with several recent developments and applications. One of
the first applications was to measure
antlers of white-tailed deer and to estimate the age of bucks. Antler score
(total inches of antler) was estimated
using average measurements of body
parts, like eyes and ears, to scale the
photograph to obtain true measurements of the antlers. To estimate age,
ratios of body measurements were
used to assign age to bucks. The
development and application of these
techniques resulted in a United States
patent, scientific publication and a
commercial software known as
BuckScoreTM, which can be downloaded at www.buckscore.com.
Other applications have been
developed for bison, wildebeest, bobcats and zebras. Photographs taken of
bison during aerial surveys were used
to identify individual bison for aid
in estimating population size. Facial
features and horn configurations were

unique to individuals, resulting in a
high level of accuracy in identifying
unique bison. Coat patterns of bobcats, wildebeest and zebra also have
been used to identify unique individuals in a population.
Current efforts are underway to
develop measurement calculators to
estimate age and body weight of feral
pigs from photographs. Preliminary
results indicate strong relationships
for estimating age and weight of
feral pigs from body measurements
obtained from photographs. These
techniques also are being tested on
photographs of cattle to determine
whether body weight can be estimated and whether new measures of
body condition can be calculated.
There likely are more applications
for collecting data using pictures. We
are only limited by our imagination.
So, next time you file a picture away
in an album, consider what type of
information is hiding within it. <

Sample of measurements taken from white-tailed deer to estimate age
and antler score.
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Niche market opportunities emerge for rye
by Jim Johnson / jpjohnson@noble.org

For decades,

cereal rye (Secale
cereale) has been
used in the Southern Great Plains as
winter pasture for
livestock. Whether it
is planted as a cleantilled monoculture or overseeded into
bermudagrass, this is still true today.
However, there are three emerging
niche uses for rye of which farmers in
the region should be aware.
The biggest and most rapidly
expanding niche market for rye is for
cover crop planting. There are many
reasons rye is a popular cover crop
including wide range of adaptation,
ease of establishment and allelopathy
(its ability to prevent weeds). Between
the years of 2007 and 2015, Oklahoma
Foundation Seed Stocks increased its
annual sales of the foundation class of
rye seed from about 37,000 pounds
per year to more than 200,000 pounds
per year. Requests for rye seed during that period exceeded what was
available in the last six of those years
(Table 1). This illustrates that growth
in demand has outpaced growth in
supply. The cover crop industry is hungry for rye seed, and we still need to
provide seed for grazing acres in the
Southern Great Plains.
The next niche market is whiskey.
That’s right, rye whiskey. In the early
days of the United States, whiskey was
made primarily from rye. By law set
forth by George Washington, in order
for a whiskey to be considered a “true
American whiskey” it must contain
at least 51 percent rye. Over time,
tastes shifted to bourbon, which must
contain at least 51 percent corn. Tastes
are shifting again, and there is a huge
resurgence in rye whiskeys.

Table 1. Annual pounds of foundation class rye seed requested from and sold by
Oklahoma Foundation Seed Stocks. Data courtesy of Jeff Wright at Oklahoma
Foundation Seed Stocks.

Year

Pounds of Rye Ordered
by Customers

Pounds of Rye Sold or
Available

2007

37,895

37,895

2008

37,750

37,750

2009

42,500

42,500

2010

70,000

66,900

2011

105,000

48,000

2012

215,000

102,000

2013

300,000

230,000

2014

280,000

66,500

2015

300,000

211,000

The third niche market is grain for
bread making and baking. While this is
a very small segment of the industry,
it is growing. There is a portion of the
population, inspired by a number of
reasons, who want whole grain baked
goods from freshly milled grains,
including rye.
While production practices, expenses and yields are similar for wheat
and rye, rye brings about $3.50 to $4
per bushel more when the grain is
sold because of supply and demand
economics. According to 2014-2015
National Agricultural Statistics Service
and Foreign Agricultural Service data,
the U.S. consumes about 400,000
metric tons of rye per year. Of that,
approximately 183,000 metric tons
are produced domestically and about
200,000 metric tons are imported.
In order to take advantage of
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these markets, producers need to
know what cultivars are desired by
the end user and what practices are
needed to get the best production.
The 46 Grain Company in Ames,
Oklahoma, is working to answer these
questions. Some of their activities
include evaluating rye cultivars in
forage and grain production systems
for adaptation in Oklahoma, partnering with the Noble Foundation on
demonstration plots of our new small
grains (one of which is Maton II rye),
evaluating northern rye varieties like
Musketeer and Rymin, and working
with the Germany-based company
KWS to evaluate hybrid rye. For more
information about the work being
done in Ames and some of these
niche markets, contact J.D. Drennan at
jddrennan@fortysixgrain.com. <
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LIVESTOCK

Alliance starts premium replacement female program
by Robert Wells, Ph.D. / rswells@noble.org

The Integrity
Beef Alliance was

founded as a terminal production
system to provide a
venue for regional
cow-calf producers
to sell value-added
cattle into the feeder market. This
production system has been wildly
successful. Members regularly achieve
a 10 to 15 percent increase in sale
value and sell heavier preconditioned
calves. However, a concern for those
in terminal production systems has
been, “Where do we dependably
source quality replacement females
that are as good as what we already
have, will calve at the right time, have
been bred to bulls with registered
high calving ease and high growth
Expected Progeny Differences (EPDs),
and have been developed and vaccinated correctly?” The Integrity Beef Alliance Premium Replacement Female
Program (PRFP) will be the answer to
terminal producers’ needs for dependable, consistent and quality bred
females in the future.
The PRFP is designed to be a
leader in the replacement female
production industry. The protocol
will address and try to alleviate
most major concerns of replacement female buyers. To go about
this, the Alliance set forth the following requirements: calving ease,
prescribed health program and a
quality female must be used.
Of course in nature, there is never
a guarantee things will go perfectly
and as planned every time, but the
Integrity Beef Alliance PRFP comes
as close to a guarantee as possible.
Program members do this by starting the process using (ranch-raised or
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purchased) females that are at least
50 percent British breeding; not more
than three-eighths Brahman or 50
percent Continental breeding; and
not from dairy, Longhorn or Corriente
breeds. Females must be developed
to achieve 65 percent of mature
weight by breeding time. All heifers
must have a 140-square-inchesminimum pelvic measurement.
Most importantly, the females
must be bred to Integrity Beef
Alliance Terminal Program-compliant
Angus or Charolais bulls. This means
when using a proven AI sire, Angus
bulls must be in the top 20 percent
and Charolais bulls must be in the top
10 percent of the respective breeds
for calving ease (CE) EPD. Only Angus
bulls are allowed in a natural service
situation and must also be in the top
20 percent for CE EPD. The bull must
also be a high growth bull in addition
to the high CE EPD. In order to be
eligible for the program, the bull
must also be in the top 20 percent of
the breed for weaning and yearling
weight EPDs. Using a leading replacement heifer producer who sells close
to 300 head annually as a test subject,
we tracked the calves out of this type
of bull and first-calf heifers until being
sold. Historically, the calves achieved
weights over 725 pounds after a
60-day preconditioning program and
still sold in the same year they were
born and weaned. This proves buyers
can not only get an easy-calving live
calf on the ground, but it will grow
quickly and wean off with a heavy
weight.
Additionally, females in the
program must prescribe to a uniform
health protocol for vaccinations
and anthelmintics. There are several
brands to choose from but only
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modified live virus vaccines that are
safe to be used on bred females or
calves suckling bred females are
allowed. Additionally, only blackleg
vaccines that are two milliliter doses
are allowed. No generic dewormers
are allowed to be used in the program
to ensure efficacy of the product.
The PRFP will allow buyers to use
modern technology to determine a
quality replacement female rather
than purchasing and making assumptions based mostly on phenotype and
hoping she turns out to be a good
cow. Females will be DNA tested and
sold with a panel of six traits that will
allow the buyer to know the genetic
merit of each animal purchased.
When margins become tight, as they
will with a larger national cow herd,
you cannot afford to retain a female
on the ranch that will not be an
optimal performer. The DNA test cost
is equal to only about $3 annually
over the average life of the cow. It
doesn’t take much improvement in
efficiency or weight gain of the calf
for the right female to pay for the test
cost.
The PRFP is designed to help
producers identify and select the right
animal to become a profitable cow on
their ranch. It is taking the standard
female development programs to a
higher level. Producers do not have
to settle for just any female based on
phenotype. They now have the ability
to select the right female for their
operation that will be most profitable
during her lifetime. <

FIELD DAYS

Field days demonstrate small grain varieties
by Dillon Payne / dbpayne@noble.org

The Noble
Foundation

has a
rich history in forage
small grain breeding
and development
dating back to the
early 1950s. In 2015,
a field demonstration program was put into action with
the sole mission of taking recently
released, commercially licensed and
available Noble Foundation forage varieties, and strategically placing them
into real world, on-farm settings.
Five varieties were planted in
two-drill-width wide plots (with four
replications) at five producer sites
in western Oklahoma. Each site was
subjected to the same farmer management practices as the field in which
they were planted. Producer field days
were hosted at each farm in late fall
and winter to showcase how these varieties are performing within each field.
In mid-September 2015, we
planted five of the six commercially
available Noble Foundation varieties
(Heavy Grazer II oat available from
East Texas Seed Co. and Maton II rye,
NF101 wheat, NF201 triticale and
NF 402 oat available from Oklahoma
Genetics Inc.; Bates RS4 rye available from Athens Seed Co. was not
planted in 2015-16) into a field with
the producer’s small grain selection as
a check.
The selected sites were located
near Cookietown, Apache, Chickasha,
El Reno and Ames. Of those sites,
four were no-till planted and one
(Chickasha) was established using
conventional tillage. Two of those
sites (Cookietown and El Reno) were
grazed sites, and three were not. At
the ungrazed locations, we mowed a
strip in each plot to demonstrate the

Table 1. Estimated dry matter forage yields (pounds per acre).
Apache, Oklahoma
Heavy Grazer II oat
NF 402 oat
Maton II rye
NF101 wheat
NF201 triticale
Check (Gore wheat)
regrowth potential of each variety.
We banded 30 pounds per acre of
phosphate or P2O5 with 10-34-0
fertilizer in the furrow at planting.
Industry experience indicates that if
a producer is seeking early fall forage
production, it is important to band
fertilizer with your seed to facilitate
early growth. Most of our sites had
very little soil moisture at planting,
and there were concerns over stand
establishment. Within 30 days, most
sites had received some moisture
and the planting progressed along
nicely. All sites were sprayed once for
armyworms in the fall.
On Dec. 2, 2015, and Dec. 3, 2015,
we hosted the first round of the producer field days beginning in Cookietown on Noble Foundation cooperator Jimmy Kinder’s farm. Upon driving
up to the site, it was very evident the
cattle in this pasture had found and
totally consumed every stem of both
varieties of the oats. Similar results
were also experienced at El Reno.
This generated good discussion on
variety selection and cattle preferentially grazing oats over other small
grains. On the second day, we started
at Chickasha, our only conventional
tillage location. The audience here
had similar discussions about cattle
selectivity of oats and how winterhardy they would be in our climate.
From there, we traveled to Apache to
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Pounds per Acre
2,933
2,004
1,249
1,879
1,212
1,977
the farm of Alan Mindemann, also a
Noble Foundation cooperator. In my
opinion, the Mindemann site was by
far the most productive and impressive site to see in regards to demonstrated forage potential. At this site,
two days prior to the field day, forage
quantity measurements were taken
using a rising plate meter, and the
relative numbers were impressive (see
Table 1).
Anecdotally speaking about the
grazed sites, there appears to be a
substantial difference across the varieties in selection and preference by
grazing cattle. This observation led to
questions and discussion about cattle
grazing behavior when these varieties
are managed as monocultures versus
multispecies forage mixtures.
The small grain demonstration
field days in December proved to
be a good success as our initial field
demonstration program event and
seemed to provide a great venue for
producers to observe first-hand the
new Noble Foundation small grain
forages.
The second round of the
demonstration field days were held
March 3-4. We will provide more
information about the outcomes with
a later update. The exact locations to
all five sites can be found at
http://bit.ly/NFDemoSites. <
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