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Abstract

Kansas and Oklahoma were in the top five cattle producing states in the United States. Beef
cattle producers across Kansas and Oklahoma had access to best management practices (BMPs)
for proper grazing land management, but were still underutilizing these practices. This study
sought to understand why producers did not adopt grazing BMPs suggested by Extension
professionals and to identify opportunities to improve communication and adoption. Under the
postulates of elaboration likelihood model (ELM), if BMPs were communicated to producers in
a way that persuaded them to adopt BMPs, the resiliency of the entire beef cattle grazing system,
would increase. This study was guided by community-based social marketing (CBSM) and
elaboration likelihood model (ELM). Semi-structured qualitative interviews were conducted with
43 producers in north central Oklahoma and south central Kansas during the summer of 2015.
Initial participants were recruited using a purposive sampling method through Extension contacts
with a snowball sample after initial participants were identified. Interviews were transcribed by a
professional transcription service and analyzed using Glaser’s constant comparative method.
Producers in the study were aware of BMPs like rotational grazing, prescribed burning, and the
usage of alternative forages. The major themes discovered in this study include Producers had
varying definitions of both rotational grazing and cover crops; Producers used each other,
Extension and university materials and personnel as information sources; Practices producers
used were determined by visual observations and past experiences. Barriers and social constrains
to the adoption of BMPs that were discovered included: water availability and quality, land
leases, time and labor, land lords, generational gaps, and a lack of skilled employees. Producers
saw the benefits of burning practices and rotational grazing. Another major theme was drought

tested the resiliency of producer’s operations. This study offers several recommendations for



Extension professionals and research. The way that Extension agents were communicating BMPs
should be researched and analyzed. The implementation of CBSM and ELM by Extension
professionals could increase the adoption of BMPs in grazing systems. A major implication of
this study was the need for Extension to more openly communicate with producers rather than
just exchange information.

Keywords: grazing, best management practices, social constraints, community based social
marketing, elaboration likelihood model, communication
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Chapter 1 - Introduction

The public perception of agriculture has changed from a reputation of good land and animal
stewardship to that of pollution and abuse (Rahelizatovo & Gillespie, 2004). The public was
increasingly concerned about the effect of modern agriculture on the environment (Wachenheim
& Rathge, 2000). However, members of the agricultural community continued to view
themselves as good stewards (Rahelizatovo & Gillespie, 2004). The recent droughts of 2011 and
2012 left pasture and rangeland across the Southern Great Plains overgrazed and damaged
(USDA Economic Research Service, 2013). Agriculturists manage pastures and rangeland in all
50 states (Range & Pasture, n.d.). Range and pasture lands make up over 27% (528 million
acres) of the total acreage of the contiguous 48 states (Range & Pasture, n.d.). That is more
acreage than both forest and cropland. Improper management of grazing lands has resulted in
degraded land quality (Ohlenbusch & Watson, 1994). The degraded land appearance caused by
the droughts has not helped improve the public image of agriculturalists. Traditionally, producers
focused their attention on care of livestock rather than maintaining grazing lands. In the 1960s, a
shift in this attitude occurred. Changing economics, politics, and social issues were some of the

driving forces behind this change (Ohlenbusch & Jones, 2002).

Livestock producers have based stocking rates on tradition, neighbors, guesses, or financial
pressure (Ohlenbusch & Watson, 1994). Grazed forages are most productive when grazing
pressures are matched to the pasture’s grazing capacity on a case-by-case basis, and then
adjusted for periods of stress, such as drought. Overuse of pasture for many years resulted in
reduced profitability and increased soil erosion (Ohlenbusch & Watson, 1994). Best management

practices, or BMPs, are practices producers can adopt to effectively manage resources and



reduce environmental impacts (Paudel, Gauthier, Westra, & Hall, 2008). BMPs are backed by
research as the most effective, environmentally sustainable, and long-term economically logical
way to manage an operation (Feather & Amacher, 1994; Gillespie, Kim, & Paudel, 2007; Paudel
et al., 2008). Scientists, policy makers, and Extension professionals conveyed frustration at the
level of adoption of BMPs (Pannell et al., 2006). BMPs are intended to contribute to the
sustainability of an operation. Sustainability is defined by the three E’s: environment, economics,
and equity or social justice. When considering sustainability, the environmental impact,
economic consequences, and social justice should be considered. Sustainable practices promote
the long-term environmental health and economic productivity of land (Cox, 2013), therefore

increasing the resiliency of a producer’s operation.

Statement of the Problem

Worldwide drought contributes to land degradation, which has affected 1.9 billion hectares of
land annually (Desertifcation, n.d.), leading to overgrazing and soil erosion. A drought plagued
the Southern Great Plains from 2011 to 2014. Proper management practices for grazing lands can
increase forage production and reduce soil erosion (Ohlenbusch & Jones, 2002). Effectively
communicating the BMPs for grazing could increase the adoption of BMPs thereby lessening

this effect.

According to the 2012 census of agriculture there were 22.1 million acres of grazing lands in
Oklahoma (2014). Permanent pastureland in Oklahoma accounted for over 56% (19.45 million
acres) of total land use as of 2012 (2012 census of agriculture, 2014). Grazing lands in Kansas

were equal to 16.2 million acres and permanent pastures accounted for one-third of Kansas land



area (15.5 million acres) (2012 census of agriculture, 2014). In 2011 alone there was more than
$1.6 billion lost from the agricultural sector in Oklahoma, moreover there was over $6.6 million

of loss in the livestock sector (Wessler, 2011).

Producers depend on rain and green pastures to raise livestock. Kansas and Oklahoma were in
the top five cattle producing states in the country. In 2014, drought conditions caused beef cow
numbers to reach the lowest number since 1951, 2013 marked the eighth year of decreasing beef
cow numbers. In the Southern Great Plains there was a loss of 1.6 million head (Hurt, 2014).

This drop was a result of both degraded pastures and high feed prices.

A behavior change in BMP adoption is necessary to increase the resiliency of not only individual
producer’s operations, but the overall resiliency of the cattle industry and the rural areas it
influences. Community-based social marketing (CBSM) has proven successful at generating
environmental behavior changes (McKenzie-Mohr, 2011). The utilization of CBSM in Canada,
resulted in a 32% reduction of outdoor water use. CBSM has several steps: select the behavior to
promote, identify the barriers and benefits associated with the behavior selected, develop a
strategy with behavior-change tools to address the barrier, pilot the plan, and evaluate the plan
once implemented (McKenzie-Mohr, 2011). A few of these steps in relation to BMP adoption
have been completed. Behaviors related to responsible grazing management have been
identified, as BMPs. Several Extension publications reviewed for this study pointed out barriers
the authors assumed existed, i.e. fear, water availability, and drought (Ohlenbusch & Harner,
2003; Ohlenbusch & Hartnett, 2000). These have been explored in research previously but not to

the extent necessary (Gillespie et al., 2007). According to CBSM, the first step to identify



barriers is reviewing literature and then observing people who are already engaging in the
selected behavior. Next, research should be conducted to understand attitudes about the behavior
and finally, surveys are conducted with a random sample of the target audience (McKenzie-
Mohr, 2000). Utilizing CBSM to communicate BMPs for grazing management to producers

could increase adoption of BMPs.

According to Gillespie et al. (2007), a producer who heard about BMPs but still chose not to
implement them in his or her operation was an unexplained phenomenon. The elaboration
likelihood model (ELM) could help to understand how producers are processing information,
either centrally or peripherally. If information is centrally processed, that information is more
likely to be used. One of the best ways to motivate people to centrally process information is to
make it personally relevant to them (Petty & Cacioppo, 1984). Personal relevance is not
presented in the literature related to grazing BMPs. Therefore, it is important to determine

awareness, perception, personal relevance, and processing of BMP information.

Many studies have examined why producers adopt BMPs (Prokopy, Floress, Klotthor-Weinkauf,
& Baumgart-Getz, 2008; Rahelizatovo & Gillespie, 2003, 2004). These studies examined the
motivations of producers who adopt practices (Greiner, Patterson, & Miller, 2009), factors that
affected the adoption of practices in stocker-cattle operations (Johnson et al., 2010), BMP
adoption among Louisiana Dairy producers (Paudel et al., 2008), adoption of cow-calf BMPs in
Oklahoma (Ward, Vestal, Doye, & Lalman, 2008), and factors that influenced BMP adoption in

Louisiana Sugarcane operations (Henning & Cardona, 2000). Few studies identified the



characteristics of non-adopters (Gillespie et al., 2007), and no literature was available on the

barriers and social constraints to adoption.

Resiliency of a system is measured by the amount of change that can occur while the system still
retains its function (Carpenter, Walker, Anderies, & Abel, 2001). Resiliency can be either
positive or negative. If a population of weeds is resilient, that is negative. Sustainability is the
positive form of resiliency (Carpenter et al., 2001). The resiliency of grazing systems is
important in the face of a changing climate, especially in the Southern Great Plains ("Climate
Risks in the Southern Plains", n. d.). Resiliency and sustainability are promoted through the use
of BMPs (Johnson Alonge, & Martin, 1995). It remains unknown if producers view BMPs as

sustainable or beneficial for their operation.

Purpose of the Study and Research Questions

The purpose of this study was to determine the barriers and socials constraints producers faced in
the process of choosing whether or not to adopt BMPs for grazing systems. The following
research questions guided the study:

* RQI: What are Kansas and Oklahoma cattle producers’ perceptions and awareness of BMPs
in grazing systems?

* RQ2: How do producers seek and process information related to BMPs in grazing systems?

* RQ3: What are the barriers to adoption of BMPs in grazing systems?

* RQ4: What are the social constraints related to the adoption of BMPs in grazing systems?

* RQS5: How do producers perceive resiliency related to the adoption of BMPs in grazing

systems?



Assumptions

The prevailing assumption in this study was that not all producers were utilizing BMPs for
grazing (Gillespie et al., 2007). It was also assumed that Extension agents would be willing to
help with recruiting participants for interviews. Another assumption was that when people
participate in semi-structured, in-depth interviews, they were willing to divulge information that
would be beneficial for this study, which is an assumption of all qualitative research (Creswell,

2007).

Definition of Key Terms

Barriers- Anything that would discourage someone from adopting a BMP (McKenzie-Mohr,
2011).

Best Management Practices (BMPs)- Voluntary practices agricultural producers can adopt to
manage resources and mitigate environmental pollution (Paudel et al., 2008). Though these
practices can mean an initial cost, they can be economically beneficial in the long run (Boyer et
al., 2004). BMPs are designed to reduce water pollutants and conserve soil, while improving or
maintaining productivity of land (Sanders, Wegenhoft, & DelVecchio, 2002).

Cattle Producer- A person involved in the production of cattle on his or her agribusiness
operation.

Community-Based Social Marketing (CBSM)- Theoretical approach to attaining the adoption
of sustainable behaviors within a community. It utilizes psychology and social marketing to
influence members of a community to take action in a behavior change; CBSM is intended to be
a grass-roots movement (McKenzie-Mohr, 2011).

Drought- A lack of precipitation over a long period of time, more than one season, that brings

about a deficiency of water (“What is drought?,” 2014)



Dual-Purpose Wheat- A wheat crop that is planted for the purpose of not only grain harvest, but
for cattle grazing as well (Dhuyvetter & Tonsor, 2014).

Ecoregions- Areas of similar ecosystems, taking into account geography, geology, vegetation,
climate, soils, land use, etc. (Chapman et al., 2001; Woods et al., 2005).

Elaboration Likelihood Model- A persuasion theory that describes how attitudes are made and
transform (Cacioppo & Petty, 1984)

Extension Agent- Individuals who provide access to information from land-grant universities to
their assigned communities across the nation (“County Extension Offices,” n.d.).

Land-Grant University- A university that is supported by the Morrill Acts of 1862 and 1890
(i.e. Kansas State University and Oklahoma State University). These universities were originally
developed to serve people, industry, and government in respective states, through research and
Extension (Campbell, 1995).

Pasture- Lands that are used primarily for the production of adapted, domesticated forage plants
for livestock (U. S. EPA, 2013).

Rangelands- Lands on which the native vegetation is predominantly grass, grass-like plants,
forbs, or shrubs suitable for grazing use (U.S. EPA, 2013).

Resiliency- Propensity of a system (economic or otherwise) to retain its organizational structure
and productivity following a perturbation (Briguglio, Cordina, Farrugia, & Vella, 2008; Holling,
1973).

Social Constraints- A barrier that is in place due to social situations (McKenzie-Mohr, 2011)
United States Department of Agriculture (USDA)- A government agency that provides
leadership concerning agriculture, food, and natural resources. It was established by Abraham

Lincoln in 1862 (USDA, 2016).



Summary

Beef cattle producers across Kansas and Oklahoma have access to BMPs for proper grazing land
management, but are still choosing not to utilize the practices (Gillespie et al., 2007). Research
has examined the reasons why producers choose to adopt BMPs but has yet to determine why
producers do not adopt BMPs. The theoretical framework for this study was ELM and CBSM. If
BMPs were communicated to producers in a way that persuaded them to adopt BMPs associated
with responsible grazing management, the resiliency of the entire beef cattle grazing system
would increase (Carpenter et al., 2001). Producers were fighting a battle against changing land-
use, climate, and markets. This study examined the social constraints regarding adopting BMPs,

how producers processed information related to BMPs, and the perceived resiliency of BMPs.



Chapter 2 - Literature Review

The goal of this study was to discover the barriers and social constraints associated with the
adoption of BMPs in grazing systems through addressing the research questions: 1) What were
Kansas and Oklahoma cattle producers’ perceptions and awareness of BMPs in grazing systems?
2) How did producers seek and process information related to BMPs in grazing systems? 3)
What were the barriers to adoption of BMPs in grazing systems? 4) What were the social
constraints related to the adoption of BMPs in grazing systems? 5) How did producers perceive
resiliency related to the adoption of BMPs in grazing systems? The literature reviewed in this
chapter includes an overview of the livestock and grazing industry, the suggested BMPs for
grazing by Kansas State University and Oklahoma State University, research about the adoption
of BMPs, and resiliency. A theoretical framework will be introduced consisting of CBSM and

ELM.

Industry Background

Drought effected regions of Kansas and Oklahoma from 2011 to 2014. Drought conditions for
mid-February in the United States from 2010 to 2014 are shown in Figure 1. In 2010, most of the
United States experienced near normal conditions with no presence of drought in Kansas or
Oklahoma (Fig. 1a). In 2011, parts of Oklahoma and Kansas were beginning to experience
abnormal dryness, moderate drought, and even severe drought (Fig. 1b). In 2012, that trend
continued (Fig. 1¢) and cattle inventory was down in Kansas by 25% (Voorhis, 2012). However,
2013 proved to be the most severe for Oklahoma and Kansas as well as most of the Great Plains
(Fig.1d). The drought continued for Kansas and Oklahoma into 2014 and continued in some

areas of Kansas and Oklahoma in 2015 (Fig. le) (Folger & Cody, 2014; Rippey, 2015).



Figure 1. Progression of Drought
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As 0f 2012, there were 16.2 million acres of grazing and pasturelands in Kansas; beef cattle
production is the main industry on these lands (2012 census of agriculture, 2014; Boyer et al.,
2004). In the 2012 agricultural census, Kansas had 27,568 farms with cattle; totaling 7.46 million
head and Oklahoma had 51,043 farms with cattle, totaling 4.24 million head. These cattle
numbers were some of the lowest seen since 1951 (“U.S. cattle inventory still declining,” n.d.).
The low population of cattle was due to the drought conditions. The drought negatively affected
the quality and quantity of forage available for cattle production (Hurt, 2014). The areas affected

by the 2011-2014 drought encompassed many different forage types, ecoregions, and people.

There were three predominate ecoregions in the study area: Flint Hills, Central Great Plains, and
Southwestern Tablelands (Chapman et al., 2001; Woods et al., 2005). For detailed maps
describing the ecoregions, see Appendix A. The ecoregion maps showed rangeland and
pastureland consisted of warm and cool season grasses and had similar climates. The eastern part
of Kansas and Oklahoma had higher amounts of precipitation than the western. As of 2012, in
Oklahoma the annual precipitation varied from 56 inches in the southeast to less than 16 in the
northwest (Tyrl, Bidwell, Masters, Elmore, & Weir). In Kansas, the annual precipitation varied
from 42 inches in the northeast to 16 inches in the southwest (Jia, Ramaswamy, Whitworth,

Ohlenbusch, & Thiessen, 2003).

The Flint Hills ecoregion, located in eastern Kansas and part of north central Oklahoma, was
identified by rolling hills, limestone, and rocky soils. Summers were known to be generally wet
and humid. The Flint Hills received between 38 to 42 inches of precipitation a year. The tallgrass

prairie was the dominant land cover in this ecoregion and was used primarily for grazing, since



the shallow soils and rocky ground resulted in very little cropland (Chapman et al., 2001; Woods
et al., 2005). Big bluestem (Andropogon gerardii), little bluestem (Schizachyrium scoparium),
indiangrass (Sorghastrum nutans), and switchgrass (Panicum virgatum) were the dominate

grasses in the Flint Hills (Jia, et al.,, 2003; Tyrl et al., 2012).

The Central Great Plains was the largest ecoregion in both Kansas and Oklahoma and the mixed
grass prairie was the native vegetation of this area. As the name implies, a mixture of short and
tall grass made up this prairie. The dominant species were big bluestem, indiangrass, blue grama
(Bouteloua curtipendula), side-oats grama (Bouteloua curtipendula), western wheatgrass
(Pascopyrum smithii), and switch grass. Western ragweed (Admbrosia psilostachya), is also
present in the mixed grass prairie (Chapman et al., 2001). The annual precipitation of this
ecoregion ranged from 22 to 38 inches (Jia, et al.,, 2003; Tyrl et al., 2012). Much of this
ecoregion has been dedicated to crop production, the rangeland found on rougher land had been

encroached by eastern redcedar (Juniperus virginiana) (Woods et al., 2005).

The western quarter of Kansas and the Panhandle of Oklahoma, home to the shortgrass prairie,
were encompassed by the Southwestern Tablelands ecoregion. The dominant grasses of this
prairie were blue grama, buffalograss (Buchloe dactyloides), western wheatgrass, and switch
grass (Jia, et al., 2003; Tyrl et al., 2012). The Southwestern Tablelands consist of hills, canyons,
plains, buttes, mesas, and terraces. This topography limited row crop production, and the land
use remained in rangeland and grassland. Eastern red cedar encroachment has been documented
in this ecoregion. The precipitation in this ecoregion ranged from 16 to 28 inches annually

(Chapman et al., 2001; Woods et al., 2005).



Producer information sources.
Available information for producers on grazing practices became more pervasive and muddled
than ever. It was essential that producers found quality information at the right time and the right

place. Extension has an important role in this and should strive to communicate with producers

(Diekmann & Batte, 2009; Rasmussen, 1989).

A study on the information sources used by cotton producers discovered that producers tend to
use multiple information sources, rather than just one, to make choices regarding precision
agriculture. Extension was the main source of information used, but it was combined with other
sources like private consultants, media, other producers, and farm dealerships (Velandia et al.,
2010). According to a survey of Northwest Florida producers other cattle producers, county
Extension, and veterinarians were the top information sources used (Vergot III, Israel, & Mayo,
2005). The producers contacted for this study were from an Extension mailing list, however 32%
of those producers surveyed did not use Extension on a regular basis. A study done by the
USDA'’s National Animal Health Monitoring System in 1994 showed that veterinarians were the
most used source of information concerning animal health. When it came to beef production
information, producers used veterinarians, family, Cooperative Extension Service/university, and

agricultural magazines (Information Sources for Beef Cow/Calf Producers, 1994).

Vergot 111 et al. suggested that Extension should use more individual consultations, multiple
channels for information, and examples with visible results for the most effective communication

possible (2005). Velandai et al. called for Extension to tailor information to each client, and for



Extension educators to collaborate with other information sources to provide more

comprehensive recommendations for producers (Velandia et al., 2010).

Cooperative Extension Services.
The Cooperative Extension Service (Extension) was originally designed as a partnership between
land-grant universities and the U.S. Department of Agriculture. The Smith-Lever Act of 1914 put
the system in place (Rasmussen, 1989). Extension was formed around the principle of
cooperation, county, state, and federal partners working together. Each state has its own version
of Extension, therefore variations exist; however, all share a common mission. Extension was
formed to bring the university to the people, making the results of university research available
to those who would benefit (Rasmussen, 1989). Local Extension personnel feed the system and
tell researchers about the problems that exist to encourage research. This results in a two-way

communication system.

The Extension system places agents or educators in each county to serve constituents on a
personal level. County agents have the unique advantage of becoming integrated into the
community and establishing themselves as a trusted source. Each agent should be a skilled
communicator. Communication is of the utmost importance to make county Extension offices

function (Rasmussen, 1989).

The Natural Resource Conservation Service (NRCS), was a part of the USDA and the purpose of
NRCS was to encourage the voluntary adoption of conservation practices. In 2003, the NRCS

published a report about the strategy NRCS intended to use in regard to conservation practices in



animal agriculture (USDA, 2003). One of the main components in that plan was for Extension
agents to provide accurate information and educational materials, and NRCS would provide

technical and financial assistance to producers (USDA, 2003).

Leasing and renting land
Private parties and governmental agencies lease land ("Agricultural leases: An overview," n.d.).
Pasture has been rented typically on a flat rate basis, either by acre or by the number head put on
the pasture. Historically, Flint Hills pasture rental rates were based on a per head rate for an
entire grazing season. However, in most other areas grass was typically priced on a per acre basis
(Dumler & Dhuyvetter, 2011). Lease agreements varied from landowner to landowner and
different constraints placed on leases depend on the landowner. Stocking rates and other
management decisions could have been determined by the landowner, but could also be left up to

the leaseholder.

Oklahoma school land.
As part of the Land Ordinance of 1785, each state that entered the Union in 1803 and later was
given land to support public schools (Souder, Fairfax, & Ruth, 1994). Sections 16 and 36 in each
township were reserved for public schools. A school could be built on the land or the land could
be leased and the money generated would be given to the public schools of the state (Hainer,
1893).
The land known simply as “school land” in Oklahoma was first leased while Oklahoma was still
a territory in 1891 (Hainer, 1893). At that time, it was not unusual for states to have designated

school land.
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The Oklahoma Organic Act of 1890 laid out the original role of the Commissioners of Land
Office; therefore, the management of school land and the Commissioners of Land Office predate
Oklahoma becoming an official state ("Commissioners of the Land Office," 2015). After the
Enabling Act of 1906, President Theodore Roosevelt declared Oklahoma a state on November
16, 1907 (Everett, 2009). At the time of statehood, the Commissioners of Land Office was in

charge of 3,177,480 acres of land in Oklahoma (Wilson, 2009).

There were several rules associated with leasing school land. Producers were not allowed to
mine the lands, the lands could only be quarried for stone for the foundation of buildings and
producers could not remove timber for any purpose. Trees could not be removed to make fences
or buildings. The goal was to preserve this land, not to degrade it, but to improve it. Producers
who “cultivated the land in a business like manner” (p.18) were granted preference for the land

at the time of lease renewal (Hainer, 1893).

In 1928, the predominant school land lease was for a five-year duration. County appraisers
determined the cost of the lease, though the cost of leasing school land was significantly cheaper
than buying land. The current lessee was also given preference and often school land could stay
in families for generations (Vadjunec & Sheehan, 2010). Regardless of the amount of time a
family leased the land, Oklahoma did not make adjustments to the cost of leases. Good
management practices were not rewarded; however, substandard practices were not reprimanded

either (Souder & Fairfax, 1996).
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The school land structure remained unchanged from 1890 to 1982, when the Oklahoma
Education Association sued the State Land Board and won, arguing that the income potential of
the State Land Office was not being realized. The result of the lawsuit was a change to public
auctions that resulted in an 80% increase in lease rates (Souder & Fairfax, 1996). Preference was
no longer given to the former lessee, and there was no way to ensure a producer would have a
piece of land for more than five years. While the increased revenue benefitted schools, those
leasing the land experienced big changes. It was less justifiable to make improvements to the
land when the lessee might not have the land in five years. Policy changes also enabled the land
to be leased for other uses, such as hunting or other recreational uses (Vadjunec & Sheehan,

2010).

Grazing Management Strategies

There are two main grazing management strategies that have been used by producers:
conventional season-long grazing and management intensive grazing systems. Season-long
grazing has been the easiest management strategy, because cattle stay on a single pasture for the
duration of the grazing season (Ohlenbusch & Jones, 2002). Although this usually results in the

best weight gain for growing cattle, it has been a challenge to ensure proper grazing distribution.

Management intensive grazing systems have utilized cross fencing to control grazing and pasture
rest. This involved more than just moving cattle from place to place, but also required attention
to detail. While animal performance may be slightly less than season-long grazing, the per-acre
performance of grass can be enhanced, and more beef can be produced overall (Ohlenbusch &

Jones, 2002). Water, fencing, forage, and animal performance are all factors that should be
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carefully assessed and considered before determining the best strategy for each respective

operation (Ohlenbusch & Jones, 2002).

Best Management Practices.
The push for adoption of BMPs can be traced to the Dust Bowl. After this tragedy, producers and
ranchers began to understand the importance of caring for the land for the future. On April 27,
1935, the Soil Conservation Service (SCS) was established as a branch of the USDA to provide
financial incentives for producers to take unsuitable land out of crop production and help them
return it to its natural state. The SCS also encouraged implementation of BMPs such as terraces,
contour plowing, and crop rotation. The SCS was later renamed the Natural Resource
Conservation Service (NRCS, n.d.). BMPs were determined by years of research to be not only
effective, but a practical way to conserve soil, reduce water pollutants, and improve the

productivity of agricultural lands (Sanders et al., 2002).

The BMPs for the tallgrass, mixed grass, and shortgrass prairies are similar. All prairie types
should have proper stocking, grazing distribution, planned periodic rest, proper season of use,
and weed and brush control. Both the tallgrass and mixed grass prairie BMPs include prescribed
burning, but this practice is not suggested for use in the shortgrass prairie (Jia et al., 2003;
Ohlenbusch & Jones, 2002; Weir et al., n.d.). The type of forage and its growth patterns fluctuate
greatly throughout Oklahoma and Kansas. This can be attributed to the varying degree of
rainfall. This results in different ranches or operations having considerably different needs and
practices (Redfearn, Rice, Bidwell, & Woods, 2005). Weather has an effect unlike any other

factor on grazing land management. Rainfall or other precipitation limits not only plant growth,

13



but also cattle performance (Ohlenbusch & Jones, 2002). The management of forage is the key
piece to cattle production and should be the primary focus of beef producers. Climate, soil,
amount of weeds, or other unpalatable species affected forage availability. Climate had the

greatest effect on the production of forage (Ohlenbusch & Jones, 2002).

Stocking Rate.
The number of animals grazing on a given amount of land was known as the stocking rate. The
stocking rate affected a number of things, for example, how well plants recovered from grazing,
future production of forage, quality of forage, changes of forage species within the pasture or
rangeland, and the performance of the grazing animal (Ohlenbusch & Watson, 1994). If stocking
rates were too heavy, supplemental feeding was required. It was determined that it was nearly
always more economical to provide grazeable forage than to supplement cattle with another
source of nutrition (Redfearn et al., 2005). In order for a proper stocking rate to be established,
cattle producers match the stocking rate to each individual pasture’s carrying capacity. This
ensured forages remained productive for future grazing use. For proper stocking rates to be
established, a cattle producer must have knowledge of forage production and grazing pressure.
Producers who had been using the same pastures for many years had a sense for how much
forage their land could produce and the number of cattle it could sustain (Ohlenbusch & Jones,
2002). The goal of proper stocking was to optimize both animal and forage production overtime,
rather than maximizing one or the other. Moderate grazing pressure resulted in the best long-
term economic gain (Ohlenbusch & Watson, 1994). It was recommended that no more than 50%

of forage should be removed from an area within a growing season so plants could recover and
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still be productive in the future (Ohlenbusch & Watson, 1994). This was referred to as the “take

half leave half rule” (Redfearn et al., 2005)

The ratio of forage demand to the amount of forage available determined the grazing pressure.
The type of livestock grazed determined forage needs as does size, age, and reproductive stage of
the animal. Beef cattle mainly grazed on grasses, while lactating and pregnant females required
more forage from the last trimester through weaning. Once grazing pressure and forage
availability was calculated, stocking rates could then be determined (Ohlenbusch & Watson,
1994). An excellent forage management plan should have the greatest number of grazing days
while still considering the body conditions of cattle and the general health of the herd (Redfearn

et al., 2005).

Grazing Distribution.
Grazing distribution was referred to as the pattern in which livestock graze a pasture or
rangeland. Grazing distribution was best understood when cattle producers identified areas where
the livestock concentration was the highest (Ohlenbusch & Harner, 2003). Once those areas were
identified, it was essential to understand why those patterns were present. There were four
primary factors that lead to a higher concentration of grazing: 1) water location, 2) location of
shade, 3) wind direction, and 4) topography. The concentration of livestock was often influenced
by at least two of these factors. These factors could be manipulated by providing multiple areas
for water and shade. Salt or mineral feeders could also be used to draw livestock to areas of
lower concentration. Fencing was used to better distribute grazing patterns within an area of

land, or fence off the part of the pasture or rangeland that was overgrazed so the rest of the area
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was grazed at the same rate (Ohlenbusch & Harner, 2003). Proper fencing could help change

grazing patterns and more effectively harvest forage (Ohlenbusch & Jones, 2002).

Changing the location of winter feed locations was often under utilized by producers but was a
simple way to change the distribution of grazing (Ohlenbusch & Jones, 2002). During winter
months, if producers fed cattle in the same place every time, that ground became trampled and
eroded. Moving locations of winter feeding could have prevented this (Ohlenbusch & Jones,
2002). Prescribed burning could also have affected grazing distribution. Cattle preferred to graze
in burned areas; therefore, prescribed burning could have been used in combination with other

practices to change grazing distribution (Ohlenbusch & Harner, 2003).

Planned Periodic Rest.
Planned periodic rest, also known as systematic rest, was an important factor in the maintenance
and improvement of grazed forages (Boyer et al., 2004). Letting range and pasturelands rest
allowed the forage to grow and improve in quality. The seasonality of forage was essential
because the time of year forages were grazed effected how much forage could be utilized without
the overall productivity of the plant being reduced (Boyer et al., 2004). The use of rest in a
systematic way between two or more pastures showed to improve pastures with very small

disruption to the management of cattle (Boyer et al., 2004; Ohlenbusch & Jones, 2002).

Weed and Brush Management.

Proper weed and brush management resulted in a more productive range or pastureland. Brush

and weeds reduced livestock performance, obstructed grazing, and interfered with livestock
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handling. While some trees were desirable for shade or even protection from snow and wind, the
removal of brush and weeds resulted in a higher carrying capacity for the land (Towne &
Ohlenbusch, 1992). Brush was controlled by prescribed burning, mechanical control, or
herbicide use. Mechanical control was expensive and labor intensive; these factors made it only
feasible for small areas. Trees could be cut off at ground level, but required two to three
consecutive years in order to be completely removed. Moderate stocking rates could stunt woody
plant seedlings. Therefore, when livestock were removed from a grazed range or pasture, woody
plants began to appear (Towne & Ohlenbusch, 1992). Grazing management, prescribed burning,
mechanical control, and herbicide were all options to control rangeland weeds (Ohlenbusch &
Towne, 1991). If cattle grazed weeds early in the growing season, when weeds were small
enough to be palatable, those weeds were stunted; moderate stocking rates and continuous
grazing helped control weed seedlings. As mentioned above, mechanical control was expensive
and labor intensive. Mowing weeds removed the top of the plant, but often encouraged rapid

growth (Ohlenbusch & Towne, 1991).

Thousands of acres of native grass were sprayed in Oklahoma each year. This expensive practice
was not usually profitable. Broadcast application of herbicide over pastures had not been shown
to improve livestock gains. These herbicides also had the potential to eradicate plants that were
beneficial to livestock and their productivity. Oklahoma State University suggested producers
assessed the desirability of plants in pastures with the assistance of the USDA Natural Resources
Conservation Service Ecological Site Descriptions (Weir et al., 2009). Spot spraying provided a

good alternative to full pasture spraying and targeted specific problem species. Prescribed
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burning and patch burning were suggested as a more economic alternative for weed control

(Weir et al., 2009).

Prescribed Burn