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Foreword
The workplan for the Salt Fork project set forth a series of seven specific tasks to be
completed in order to attain the goal of increased BMP implementation in the watershed.
The underlying premise for these tasks was that 10 cooperating producers would be
convinced to implement a BMP or several BMPs on their holdings for the duration of the
project period. Project personnel would monitor fertilizer, nutrient, and pesticide applications
on each of these cooperating farms. Amounts of these materials used after BMP
implementation could then be compared to pre-BMP usage. To accurately document these
changes, cooperators with detailed records of pre-BMP usage would have to be identified,
convinced to implement the practice or practices, and commit to maintain accurate records
during the project period. In addition, to obtain enough data to make comparisons at least
visible, if not valid, such operations would have to be initiated early on and continue

uninterrupted throughout the project period.

For the Salt Fork project, the person charged with this vast undertaking was OSU IPM
Coordinator, Gerritt Cuperus. Dr. Cuperus has an impressive history of accomplishing
similar feats of organization and cooperation with other projects. However, just as the
project was getting underway, a vehicle struck him while he was jogging. Fortunate to be
alive, he was unable to resume any kind of project management duties until his return in late

2000. At that time, he did return to work until his retirement with disability in early 2002.

In the interim, various project personnel attempted to fill in the gaps created by Dr. Cuperus’
absence. Sadly, much of his original vision and much precious time were lost, never to be
recovered. The end result was that some of the goals and tasks became unattainable in the
form originally set forth in the workplan. Much project effort was spent developing

alternative methods to attain results similar to those expected under the previous goals.

Although perhaps the original letter of the workplan was not strictly adhered to, the original
intent of the workplan was followed in all project activities. Great strides were made in
evaluating the attitudes and practices of producers in this watershed, especially with regard
to BMP adoption and implementation. The use of current computer modeling technology
resulted in the production of a valuable simulation of the watershed’s hydrology. Most
importantly, the project opened up a line of communication with producers, raising
awareness of water quality, tillage, and chemical use, and paving the way for future

promotion, discussion and implementation of BMPs in the Salt Fork watershed.
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Measures of Success

1. Producer implementation of tillage, nutrient, and pest management BMPs. Target is
20% adoption of BMPs after year 5.

Comparisons of the results from the pre- and post-project surveys are listed below.
(These results are discussed in detail under Tasks 2 and 6 in this report.)

» Different management for different fields (i.e., fertilizer application rate based
on soil test results) rose 29%, from 38% in 1999 to 67% in 2002.

» Conservation tillage use rose 21%, from 67% in 1999 to 88% in 2002.

» Willingness to consider a vegetated buffer rose 19% among producers with
stream banks, from 59% in 1999 to 78% in 2002.

» Willingness to consider no-till rose 13%, from 35% in 1999 to 48% in 2002.

* Willingness to consider planting trees in a vegetated buffer remained
unchanged at 31% from 1999 to 2002 among producers with stream banks.

2. Reduction in sediment loss estimated from cropland in the watershed based on
modeling the impact of BMP implementation. Target is 50% reduction.

The SWAT model results indicated that conservation tillage practices yield 25%
(stubble mulch) to 50% (low till) less sediment than moldboard plowing. Producers
reported a total of 111,100 acres of land in production in 1999 (97500 acres of
wheat, 8800 acres of alfalfa, and 4800 acres of sorghum). Pre-project survey results
indicated that producers moldboard plowed approximately 46,200 acres of this total
area. This means that at the start of the project, conservation tillage was already
being used on the remaining acres, equal to approximately 58% of the cropland in
the watershed. This results in a 15-29% reduction (0.58*25-50%) in sediment yield
compared to the worst-case scenario (all cropland moldboard plowed). The post-
project survey indicated an increase of 21% in the number of watershed producers
utilizing conservation tillage. Although the exact acreage affected was not recorded,
this translates to an additional reduction of sediment yield in the Salt Fork watershed.

3. Reduction in excess fertilizer applied by cooperating farmers when management is
based on soil testing and IPM principles. Target is 50% reduction on demonstration
farms compared to typical practices.

In a study conducted in cooperation with Burlington Coop Agronomist Kenneth
Failes, three years of soil test results and two years of fertilization and yield data
were collected from eight sites in Alfalfa County. This exercise demonstrated how
nitrogen in the soil profile can be “mined” for utilization by the wheat crop. Nitrogen
levels in the soil, as indicated by soil test results, were used to calculate a fertilizer
application rate. In the 1996-97 crop year, 38,502 pounds of N were applied to these
eight sites at an average application rate of 36.7 Ibs N/acre. Compared to 136,370
pounds of N at the typical application rate of 130 Ibs N/acre, this is a 71.8% reduction
in fertilizer usage.

The following year, fertilizer application rates were again based on soil test results.
The amount of nitrogen actually applied was 95,765 pounds at an average rate of
91.3 lbs N/acre for the 1997-98 crop year. This was a 33.0% reduction from typical
fertilizer usage. In summary, utilizing these nutrient management BMPs resulted in a
49.2% reduction in the amount of fertilizer applied to these fields over a two-year
period. Yields during this period were satisfactory. In fact, an increase in the yield



goal for these fields (from 50 bu/acre to 60 bu/acre) was planned for the 1998-99
crop year.

Reduction in nitrogen and phosphorus loss estimated by modeling. Target is model
prediction of 50% reduction.

The modeling results indicated that splitting the application of nitrogen fertilizer into a
pre-plant application in the fall and a top-dress application in the spring reduced
several nutrient-related factors. In both the 1999 pre-project and 2002 post-project
surveys, approximately 75% of the respondents indicated that they utilize both a pre-
plant and a top-dress application. Multiplying the percentage of producers that split
fertilizer application by the percent reduction this practice accomplishes provides an
estimate of the total reduction for each parameter within the entire watershed. Below
is a listing of the results obtained by combining the modeling and survey results in
this manner.

Nutrient Parameter | REC 0o e 0 | apphication (%) | watershed (%)
Nitrate leached almost 90 75 almost 67.5
Nitrate in lateral flow approx. 80 75 approx. 60
Nitrate in runoff greater than 50 75 greater than 37.5
Soluble P approx. 50 75 approx. 37.5
Sediment-bound P 20 75 15
Organic N 15-20 75 11.25-15

Reduction in pesticide use on cooperating farms employing IPM (improvements in
pest management through improved cultural practices, pesticide use only based on
scouting and thresholds, and implementation of non-pesticide practices). Target is
50% reduction on demonstration farms compared with typical practices.

The results of the interviews with cooperating producers indicated that several
improvements in pest management technigues are being utilized in the Salt Fork
watershed. Scouting to determine insect population levels before spraying is a
common practice. A few producers graze their alfalfa stands, which may have
benefit as a pesticide alternative. Still others among the group dislike the use of
pesticides for a variety of reasons; cost, environmental threat, safety concerns and
do not use the pesticides unless it is absolutely necessary to save the crop. The
reduction in the amount of pesticide utilized by these individuals in comparison to
“typical” levels is dependent upon the crop, weather, and insect population.




Conclusions

The pre-project survey indicated widespread usage of many BMPs and generally favorable
attitudes toward BMP implementation. Still, comparison of pre-project and post-project
survey results showed improvement in both these areas over a three-year period. No-till
practices in the project area are a good example of this trend. At the project outset, few
producers used this method and it was viewed with open skepticism. However, by project
end, several producers were testing it on at least a portion of their cropland. The project
team also noted producers were more receptive to discussion of the practice than
previously. Overall, little change in individual acreage holdings was noted, but some very
great changes were recorded for a few individuals, with gains or losses of more than 2,000
acres. The impact of a community-wide education program can be very great when
management of such large parcels can change hands within a relatively brief period of time.

The impact of individual efforts can also be quite far-reaching. Burlington Coop Agronomist
Kenneth Failes aids many producers in northern Alfalfa County, the heart of the project
area. Widespread acceptance of regular soil-testing and nutrient management in the
watershed is due, in no small part, to the trust he has earned from his clientele over the
years. Another individual, Tommy Puffinbarger (Alfalfa County Extension Educator, Ag/4-H
Youth Dev), has been instrumental in promoting another BMP in the watershed. His efforts
to actively assist producers in collecting and releasing musk thistle weevils as a biological
control for musk thistle has helped reduce pesticide use in the area. As part of the project, a
sign was developed for producers to indicate when fields had been treated with the weevils.
When the OSU Integrated Pest Management program adopted this promotional tool for use
statewide, the impact of these efforts reached beyond the Salt Fork to include watersheds
all across Oklahoma.

Determining just how much BMPs impact a watershed was the goal of the project’s
modeling task. Results indicated that significant reductions in nutrient and soil loss could be
made with implementation of select BMPs. In addition, the results showed that in low slope
zones, such as much of the project area, upland range management could greatly impact
water quality. Poor upland management in the past may account for much of the sediment
deposition problem currently observed in the watershed.

One of the greatest impacts of the project was the widening of communications in the
sensitive area of environment and water quality within Extension at state, area, and county
levels and between Extension and other agencies. Improved relationships have been
forged that will provide for continued promotion and adoption of BMPs within the watershed.
New environmental content for extension programs and improved presentation technology
will increase the effectiveness of and encourage further attention to environmental programs
by county educators (e.g., Output 1105.2: musk thistle weevil presentation). The stage has
been set for continued effort beyond the original scope and duration of the project.

The project provided unique insight into BMP promotion and implementation. Multi-faceted
relationships exist between the agricultural community, various technical resource
personnel, and governmental agencies. The project survey was a good, strong step forward
in elucidating these relationships. Additional funding for a follow-up survey would allow the
OCES Water Quality office to evaluate the long-term impact of the project. Continued
cooperation and support would not only serve the Salt Fork watershed, but the lessons
learned could be used to enhance BMP implementation and improve water quality for a
much wider audience.
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Executive Summary

This report details OCES activities from 1997-2002 in support of the FY1997 CWA 319(h)
NPS Pollution Program grant, “Task 1100: Demonstration of Best Management Practices in
the Salt Fork Watershed,” (OCC Task #96, OSU Account No. 3-5-90300, Contract No. AG-
97-EX-002). The grant was administered by OCC. Key personnel at OSU included Project
Director Michael D. Smolen (OCES Water Quality Programs Coordinator), Gerritt Cuperus
(former OSU IPM Coordinator), and Project Manager Timothy L. Propst (OCES
Engineer/Environmental Scientist).

Project Description

The Salt Fork of the Arkansas River watershed encompasses 1400 square miles in southern
Kansas and northern Oklahoma. It drains to the 8890-acre Great Salt Plains Reservoir, a
recreational center. Agriculture, mainly cattle, wheat, and alfalfa, is the primary industry,
with only three population centers at Alva, OK (pop. 5500), Medicine Lodge, KS (pop. 2300)
and Cherokee, OK (pop. 1800). Also in the watershed, the 32,000-acre Salt Plains National
Wildlife Refuge is considered critical habitat for the whooping crane and supports a variety
of other birds and wildlife including interior least terns, bald eagles, and American avocets.

The juxtaposition of conservation and agriculture highlights water quality issues in this area.
The 1989 assessment indicated fish kills, high levels of suspended solids (Cause Code 11)
and nutrients (Cause Code 9), as well as documented levels of pesticides (Cause Code 2).
Pesticide residues have not been found in bird or fish tissue, but concern for contamination
exists due to the level of protection desired and the extent of agricultural activity.

Although only a medium priority on the 303(d) list, the combination of wildlife, recreation,
and agriculture gives this area far greater importance. This project promoted agricultural
Best Management Practices (BMPs) to help reduce nutrients, sediment, and pesticides
entering the watershed. [Petroleum industry activities are also potential causes, but were
beyond the project scope.] Technology transfer was the key to BMP implementation.

Task 1 - Establish Advisory/Steering Committee

Two separate project committees were formed. The goal-oriented Steering Committee
included several technical resource professionals from OCES and NRCS. They were to
confirm that all project aspects were accounted for and workplan tasks completed.
Members of the Salt Fork agricultural community composed the task-oriented Advisory
Committee. Their charge was to ensure practicality of the tasks undertaken and the
promotion of BMPs.

Outputs: 1101.1: Report on structure of advisory committees and membership
1101.2: Minutes and accomplishments of Advisory Committee

Task 2 - Assess Pre-Project Management Practices and Attitudes

A pre-project telephone survey was conducted in September 1999. In addition to general
information (crops grown, size of operation, etc.), producers were gquestioned about planting,
fertilizing, and erosion control practices, as well as their sources for managerial support.

Results indicated that producers already utilized many BMPs. Frequent soil testing of fields
and widespread use of conservation tillage were reported. Pesticide usage was also lower
than expected, although this may have been a financial, rather than a conservation,
decision. (Poor wheat prices during the project period may have made producers unwilling
to add spraying to their list of capital expenses.) A few areas showed room for
improvement. Although 70% of wheat producers indicated annual soil testing, only 36%

Xiii



reported using different yield goals for different fields. Attitudes toward no-till and vegetated
buffers were less than enthusiastic.

Outputs: 1102.1: Survey instrument
1102.2: Reports of assessment of producer attitudes and practices regarding
tillage, nutrient, and pest management BMPs

Task 3 - Establish Communications

A website containing general project information and downloadable watershed maps was
established at http://bioen.okstate.edu/home/mjwhite/saltfork/. Articles on landscape
maintenance and workshops of interest were published in the Alfalfa and Woods County
Extension newsletters. Maps indicating areas to avoid spraying herbicide in order to protect
water quality were provided to the Alfalfa Electric Cooperative. Signs were developed to
promote musk thistle weevils as a pesticide alternative in the watershed and were also
adopted by the OSU IPM program for statewide distribution.

Outputs:  1103.1: Newsletter contributions at time of mailing
1103.2: Description and URL of WWW Home Page

Task 4 - Establish Ongoing Demonstrations on Nutrient Management, IPM, and Tillage
in Each County

Several demonstration sites were utilized to compare BMPs and typical practices side-by-
side. These covered a variety of topics, including:

» Alfalfa Variety Trials — new multiple pest resistance varieties

» Alfalfa Weevil — scouting, threshold vs. calendar based pesticide spraying

* Legume Forage — simultaneous forage and nitrogen level build-up in the soil profile
* Nutrient Management — fertilizer application rates based on soil test results

* Roadside Bindweed Control — non-arsenical chemicals

* Musk Thistle Weevil — pesticide alternative and biological control of musk thistle

* Subsoil Nitrogen — including subsoil nitrogen in fertilizer application rate calculations
*  Wheat Aphid — economic value of various IPM methods for control

* Wheat Variety Trial —-new multiple pest resistant varieties

In addition, seven cooperating producers were interviewed regarding overall management
planning and how BMPs are incorporated into operations. Results indicated the same
environmental goal could be reached by different BMPs, dependent on personal attitudes
and management goals. For example, several producers use no-till as erosion control.
However, one producer dislikes no-till's dependence on chemicals for weed control. He
uses disk and chisel plowing to manage crop residue and combat erosion. Flexible and
adaptable BMPs can be custom-fit to various management schemes and operations.

Outputs: 1104.1: Description of demonstration plots and self-guided tours
1104.2: QAPP for demonstration sites, including locations and plans for 10
demonstration plots
1104.3: Identify cooperators for 10-IPM case studies; Report initial description of
operations
1104.4: Report fertilizer use, pesticide use, and crop history on 10 cooperating
farms (changes from previous years to be summarized and explained)

Task 5 — Agricultural Production BMP Presentations

Two presentations were developed. The first was a general overview of BMPs, with an
emphasis on wheat production. The second discussed musk thistle weevils as a pesticide
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alternative. OCES personnel presented or sponsored numerous agricultural production
workshops. A rainfall simulator field day compared the effects of different tillage methods on
runoff. Technological equipment supplied to the Alfalfa County Extension office will greatly
impact future educational programming in the watershed.

Outputs: 1105.1: Water quality-related educational materials for agricultural production
management presentations
1105.2: Report on agricultural production management workshops, tours, and
field days

Task 6 - Model the Environmental Impact, and Assess Changes in Knowledge Level
and Practices with a Post-project Survey

The Soil & Water Assessment Tool (SWAT) was used to combine information from
Geographic Information Systems (GIS) maps and actual weather data to create a model of
the watershed. The model was calibrated against actual flow data from three gage stations
on the Salt Fork. Conclusions drawn from simulation runs of the watershed included:

» Sediment and nutrient yields varied dramatically across the basin.
* Wheat cropland is the largest source of sediment.
» Each land cover has unique temporal nutrient and sediment distributions.

» Wheat accounts for 92% of surface nonpoint source nitrate contributions to
groundwater.

The model was used to compare the effects of implementation of various BMPs on water
guality in the watershed. Primary conclusions were:

» Split fertilizer applications showed less nitrogen loss than a single pre-plant one.
» Switching from moldboard to low till reduced sediment yield by half.
* Harvest type had a greater influence than tillage on soluble nutrients.

» Harvest type and tillage had statistically significant effects on sediment and
sediment-bound nutrients.

» Higher fertilization rates increased nitrogen and phosphorous yields.

* Insecticide yield spiked a few times over the model period, likely due to short
residence time of the chemical and the timing of rainfall events relative to application.

* Yields of the wheat herbicide studied (Maverick™) show far less year-to-year
variability than insecticide, presumably due to longer lasting residuals.

A post-project telephone survey interviewed fifty wheat farmers in August 2002. Results
showed little difference in total and average acreage farmed. Conservation tillage, different
management for different fields, and the number of producers willing to consider no-till
methods and vegetated buffers all increased.

Outputs: 1106.1: QAPP for BMP impact evaluation model
1106.2: Evaluation report on modeling of environmental impact of BMPs relative
to conventional practices; poster session for use with producers at field site

Task 7 - Final Report

This report, including the appendices, tables, figures, and photos, is the final report.
Outputs:  1107.1: Final Report

Measures of Success

1. Producer implementation of tillage, nutrient, and pest management BMPs. Target is
20% adoption of BMPs after year 5.
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» Different management for different fields (i.e., fertilizer application rate based
on soil test results) rose 29%, from 38% in 1999 to 67% in 2002.

» Conservation tillage use rose 21%, from 67% in 1999 to 88% in 2002.

» Willingness to consider a vegetated buffer rose 19% among producers with
stream banks, from 59% in 1999 to 78% in 2002.

» Willingness to consider no-till rose 13%, from 35% in 1999 to 48% in 2002.

» Willingness to consider planting trees in a vegetated buffer remained
unchanged at 31% from 1999 to 2002among producers with stream banks.

Reduction in sediment loss estimated from cropland in the watershed based on
modeling the impact of BMP implementation. Target is 50% reduction.

Modeling showed conservation tillage yields 25% (stubble mulch) to 50% (low till)
less sediment than moldboard plowing. Conservation tillage use was reported on
58% of watershed cropland in the pre-project survey, a 15-29% reduction (25-50% of
58%) in sediment yield compared to the worst-case scenario (all cropland moldboard
plowed).

Reduction in excess fertilizer applied by cooperating farmers when management is
based on soil testing and IPM principles. Target is 50% reduction on demonstration
farms compared to typical practices.

Nutrient management was demonstrated at eight sites where typical practice applies
130 Ibs N/ac. Using soil nitrogen levels to calculate fertilizer application rates
reduced the average application rate to 36.7 Ibs N/ac in 1996-97 and 91.3 Ibs N/ac in
1997-98. This equaled a 49.2% reduction in fertilizer use over a two-year period.

Reduction in nitrogen and phosphorus loss estimated by modeling. Target is model
prediction of 50% reduction.

Modeling showed split nitrogen fertilizer applications (fall preplant and spring
topdress) reduced several nutrient-related factors, including (1) leached nitrate -
90%, (2) nitrate in lateral flow - 80%, (3) nitrate in runoff - 50%, (4) soluble
phosphorus - 50%, (5) sediment-bound phosphorus - 20%, and (6) organic N - 15-
20%.

Reduction in pesticide use on cooperating farms employing IPM (improvements in
pest management through improved cultural practices, pesticide use only based on
scouting and thresholds, and implementation of non-pesticide practices). Target is
50% reduction on demonstration farms compared with typical practices.

Cooperating producers indicated use of several IPM techniques, including scouting
fields before spraying and grazing of alfalfa stands. Some dislike the cost,
environmental threat, and safety concerns of pesticides, so they do not use them
unless absolutely necessary. Reduction in pesticide use under these practices is
dependent upon the crop, weather, and insect populations.

Conclusions

Survey results showed satisfactory acceptance of BMPs prior to the project start, with
improved support by project end. Modeling showed reductions of nutrient and soil loss with
BMP usage and stressed the importance of good upland management. Project and
individual educational efforts of Kenneth Failes and Tommy Puffinbarger have helped
improve water quality in the watershed and beyond. Additional funding and continued
efforts would provide valuable support for future educational programming to increase BMP
implementation and further improve water quality in the Salt Fork and other watersheds.
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Final Project Report

This report details OCES activities from 1997—2002 in support of the FY1997 CWA 319(h)
NPS Pollution Program grant, “Task 1100: Demonstration of Best Management Practices in
the Salt Fork Watershed,” (OCC Task #96, OSU Account No. 3-5-90300, Contract No. AG-
97-EX-002). The grant was administered by OCC. Key personnel at OSU included Project
Director Michael D. Smolen (OCES Water Quality Programs Coordinator), Gerritt Cuperus
(former OSU IPM Coordinator), and Project Manager Timothy L. Propst (OCES
Engineer/Environmental Scientist).

Introduction

The watershed of the Salt Fork of the Arkansas River and two small tributaries
encompasses about 1400 square miles in south-central Kansas and north central Oklahoma
that drain to the Great Salt Plains Reservoir. The reservoir is a recreational center for the
area, but agriculture is the primary industry in the watershed, with cattle, wheat, and alfalfa
the major products. There are three population centers at Alva, OK (pop. 5500), Medicine
Lodge, KS (pop. 2300) and Cherokee, OK (pop. 1800). The 32,000-acre Salt Plains
National Wildlife Refuge encircles the reservoir and lies entirely within the watershed. The
refuge is utilized by several rare or endangered birds including whooping cranes, interior
least terns, bald eagles, and American avocets. It is considered critical habitat for the
whooping crane and supports a wide variety of other birds and wildlife.

The extreme juxtaposition of wildlife conservation and agricultural production highlights
water quality issues in this area. Within the watershed, excessive siltation has eliminated
spawning habitat, initiated excessive algae blooms, and promoted fish kills during hot
summers. Based on OWRB monitoring data, the reservoir was considered eutrophic and
partially supporting for warm-water fishery and recreation in the 1987 assessment. The
1989 assessment indicated numerous fish kills, high levels of suspended solids (Cause
Code 11) and nutrients (Cause Code 9), as well as documented levels of pesticides (Cause
Code 2). Pesticide residues have not been found in bird or fish tissue, but concern for
episodic pesticide contamination exists due to the high level of protection desired and the
extensive agricultural activity in the watershed.

Although designated only a medium priority on the 303(d) list, the unique combination of
wildlife, recreational, and agricultural values give this area far greater importance. This
project promoted the use of agricultural Best Management Practices (BMPs) to help reduce
nutrients, sediment, and pesticides entering the watershed. [Petroleum industry activities
are also potential causes, but were beyond the scope of this project.] Technology transfer
of sediment, nutrient, and pest management techniques was the key to implementation of
BMPs within the watershed. Agricultural support industries in the watershed, such as
consultants, Certified Crop Advisors, and others, offered a tremendous opportunity for
educational programming. These industries contact producers on a daily basis and
indicated interest and support for an in-depth educational effort.

Project Area

The project focused on the Great Salt Plains Reservoir watershed (Hydrologic Unit Code:
OK621010), which covers approximately 1400-square miles of north-central Oklahoma and
south-central Kansas with 113 miles of stream. This area includes the 8890-acre reservoir
and the Salt Plains National Wildlife Refuge. Project activity was concentrated on the
southern tip of the watershed in Woods and Alfalfa Counties in Oklahoma.



Project Goals

The project was an education and demonstration project, with goals to improve the nutrient
management and tillage management skills of 20% of producers directly through intense
educational and demonstration activities, and to show 50% reduction of erosion, fertilizer
use, and pesticide use on 10 demonstration sites. A target of directly influencing 20% of
producers was selected because it has been demonstrated as the initial critical level to
stimulate wider diffusion through the target community (Cuperus & Berberet, 1994). If
achieved, a rapid transfer from farmer to farmer is likely to occur through producer meetings,
the State Association of wheat growers, and the daily interactions of producers and
agricultural businesses. The approved project workplan is included as Appendix 1.

Multiple educational avenues, including educational meetings, demonstrations, field days, a
watershed website, and newsletter contributions were used to present BMP information to
producers. Activities were targeted to agribusiness and wheat producers, encouraging them
to maintain up-to-date information on crops, fertilizers, and pesticides. Demonstrated BMPs
included conservation tillage, nutrient management, and pest management. The project
emphasized how these practices reduce erosion and runoff of nutrients and pesticides to
surface and ground waters. Educational programs stressed the dual roles that record-
keeping plays in both production efficiency and pollution prevention. The project
emphasized integrated crop management components of BMPs and the balance between
environmental and economic goals. Key environmental components that the project
focused on were:

e Minimizing sediment loss.

* Improving nutrient management and reducing the use of nitrogen and phosphorous
fertilizer by mining excesses already in the soil profile.

* Minimizing impact of pesticides through use of integrated pest management.

Program evaluation was to be done by assessing producer knowledge and behavior before
and after the educational program. Ten producer/cooperator operations were to be utilized
as case study sites on the effects of implementation of specific BMPs. A computer modeling
activity was planned to project the impact of BMP implementation on erosion, nutrient, and
pesticide levels within the watershed.

Project Management

The Office of Secretary of Environment and OCC oversaw the project and acted as liaison
between project personnel and EPA. OCC provided administrative oversight. OCC
developed a cooperative agreement with OSU Cooperative Extension to conduct education
and demonstration tasks. Contact person for OSU Cooperative Extension was Michael
Smolen (405-744-8414). Smolen provided overall guidance and coordination to the project.

A project subgroup was established to implement demonstrations on cooperating farms.
Led by Gerritt Cuperus, IPM Coordinator (405-744-9419), it included:

Roger Gribble, OCES Area Agronomist (405) 237-7677
James Stiegler, OCES Soil Specialist (405) 744-9620
Gordon Johnson, OCES Fertility Specialist (405) 744-6420
Gene Krenzer, OCES Wheat Specialist (405) 744-9617
Robert LeValley, Woods County OCES Director and Educator, Agriculture  (405) 237-2786
Tommy Puffinbarger, Alfalfa County OCES Educator, Agriculture (405) 395-2134
Hailin Zhang, OCES Soil Analysis Lab Director (405) 744-9566



Cuperus was also to serve as the Project Manager, in charge of the day-to-day operations
of the project. After his unfortunate accident early in the project period, Area Extension
Agronomist Roger Gribble accepted this responsibility. In 2000, the project funded a
Northwest District Extension Water Quality Specialist position to fill the Project Manager
role, as well as to promote other aspects of the project. Kevin Shelton took the position but
left in September 2000, after approximately 8 months on the job. In early 2001, Extension
Engineer/Environmental Scientist Tim Propst was hamed Project Manager and remained in
this capacity during the remainder of the project period. As such, he provided support
through project development and implementation including educational materials
development, demonstration implementation, and project evaluation. Various OCES
personnel provided technical assistance for implementation of Integrated Pest Management
practices, project coordination, newsletter development, homepage development and
updating, and development of IPM, nutrient, and tillage demonstrations. A graduate student
was employed to develop the hydrologic model of the watershed in order to simulate the
effects of BMP implementation, to analyze the effectiveness of IPM employed with farm
cooperators, and to evaluate the environmental impact of the project. The Oklahoma
Conservation Commission, Natural Resource Conservation Commission, Department of
Wildlife Conservation, Oklahoma Department of Agriculture, and the local conservation
districts partnered with OCES in public education programs.

Project Tasks

The goals of the project were accomplished through seven different tasks. A listing of the
seven tasks with a discussion of the activities undertaken follows.

Task 1 - Establish Advisory/Steering Committee

“Establish Advisory/Steering Committee as described in above to assure agency
coordination and cooperation in implementation efforts. Producers-Agribusiness
representatives will be included. This group will meet approximately annually to share
program progress and develop support among agencies and producers.”

Outputs: 1101.1: Report on structure of advisory committees and membership
1101.2: Minutes and accomplishments of Advisory Committee

In developing a management structure for the Salt Fork Project, it became apparent that
both goal-oriented and task-oriented supervision would be necessary. In order to meet
these two different needs, the Advisory Committee referred to in the approved workplan was
developed into two separate committees.

The Salt Fork Project Steering Committee was made up of individuals representing the
various agencies and groups with demonstrated interest in the project. As indicated in
Table 1, this group included OCES personnel from several university departments at OSU in
Stillwater, as well as area technical resource professionals from OCES and NRCS. The
Steering Committee was charged with ensuring that the overall goals of the project were
accomplished. They were to make sure that each of the tasks from the project workplan
were completed and that the different aspects of the project were accounted for in project
activities. The Steering Committee helped formalize plans and working relationships to
ensure cooperation among the agencies and commonality of objectives. This committee
also helped design technically sound and relevant demonstrations and made sure the
objectives were clear and organized before being presented to the Advisory Committee.



Table 1. Salt Fork Watershed Project Steering Committee

Name Affiliation Location
Gerrit Cuperus OCES OSU, Entom & Plant Path
Robert Dotson NRCS Cherokee
Roger Gribble OCES Enid, Plant & Soil Sciences
Gordon Johnson OCES OSU, Plant & Soil Sciences
Scott Price OCES Grant County
Tommy Puffinbarger OCES Alfalfa County
Tom Royer OCES OSU, Entom & Plant Path
Kevin Shelton OCES NW District Office, Enid
Mike Smolen OCES OSU, Biosys & Ag Eng
Jim Stiegler OCES OSU, Plant & Soil Sciences
Dan Storm OCES OSU, Biosys & Ag Eng
Hailin Zhang OCES OSU, Plant & Soil Sciences

The second management group retained the title of “Advisory Committee” and was
composed of professional members of the agricultural community in and around the Salt
Fork watershed. The principal roles of the Advisory Committee were to assure relevance
and credibility of the program as well as project ownership by agribusiness and producers.
They were to help design demonstrations and field days, discuss project activities and make
recommendations. Their charge was to ensure the practicality of the tasks and the
suitability of the project approach and activities, help identify target audiences, assist in
publicizing events, and garner support from their neighbors and clients. The names and
locations of the members of this group are listed below in Table 2.

Table 2. Salt Fork Watershed Project Grower’s Advisory Committee

Name Location
Greg Baker Alva, Woods County
A.B. Cochran Cherokee, Alfalfa County
Kenneth Failes Cherokee, Alfalfa County
Mickey Ferrel Burlington, Alfalfa County
Joe Hadwiger Cherokee, Alfalfa County
Keith Kisling Burlington, Alfalfa County
Ronald McMurtrey Cherokee, Alfalfa County

Task 2 - Assess Pre-Project Management Practices and Attitudes

“Assess pre-project management practices and attitudes of a statistically valid sample of
producer population. Producers in the watershed will be surveyed for their present attitudes
and behaviors with respect to: utilization of tillage, nutrient, and pest management BMPs.
Preliminary analysis suggested there are approximately 120 producers in the watershed. At
project completion, a subset of the same producers will be assessed to document changes.”

Outputs: 1102.1: Survey instrument

1102.2: Reports of assessment of producer attitudes and practices regarding
tillage, nutrient, and pest management BMPs

In September 1999, the OSU Bureau for Social Research was contracted to conduct a
telephone survey of agricultural producers in the Salt Fork Watershed. The purpose of the
survey was to determine producers’ planting, fertilizing, and erosion control practices and



their sources for management support information. Operational aspects such as crops
grown (wheat, alfalfa, or sorghum), and size of operation were also included. The survey
instrument is included as Appendix 2. All interviewing staff underwent training in
interviewing techniques, including the subject of confidentiality. Each interviewer signed a
confidentiality agreement. In the survey database, each producer was assigned a randomly
generated respondent number so that no identifying information was linked to the survey
responses. The survey was reviewed and approved by the OSU Institutional Review Board.

OCES provided the Bureau with a list of all producers and their phone numbers in the
watershed from Alfalfa, Grant, and Woods counties. This created a potential respondent
pool of 126 producers. Of these, 1 number was disconnected and 10 individuals were no
longer farming (5 retired, and 5 sold farms for economic reasons). This reduced the
respondent pool to 115 producers. From this list, 10 contacts requested the interviewer call
back at a different time, 7 refused to complete the survey, and 5 did not answer. In addition,
3 calls were picked up by an answering machine, and 2 received busy responses. A total of
88 respondents completed the survey, a 77% response rate.

Individuals were asked only those questions pertaining to their crop operations, based on a
minimum production acreage (50 acres for wheat, 10 acres for alfalfa, and 50 acres for
sorghum). One completed survey did not meet any of these three requirements and was
dropped from the results. Of the other 87 respondents, 82 produced wheat, 58 alfalfa, and
23 sorghum. A brief analysis of the survey results is included below as fulfillment of Output
1102.2. Results are discussed on a per crop basis. For a complete listing of survey results,

see Appendix 3.

Wheat Producers

The 82 wheat producers reported managing approximately 97,500 acres of wheat. Of
these, 52,500 acres were managed for grain only; 36,500 acres were managed for grain and
grazing; and 8500 acres were managed for grazing only. The average number of wheat
acres per producer was 1188, with a median and mode of 900 and 400 acres, respectively.

Respondents generally sowed more than a single variety on their land. By far, Kansas State
University’s (KSU) “Jagger” was the most frequently planted wheat variety, being utilized by
80% of the respondents. Approximately 43% planted “2137” another KSU variety, 22%
planted OSU’s “Custer” and 16% planted “2174” another OSU variety. A number of other
varieties were also grown, but each was used by less than 8% of the respondents.

Almost 80% of the producers that graze cattle on wheat reported a typical stocking rate of 1
head/acre. Former Woods County Extension Director (CED) & Agricultural Educator Bob
LeValley (currently OCES Area Extension Livestock Specialist) indicated that there might
have been some confusion on the units expressed in the survey. He felt that a stocking rate
of 2 acres/head, or 0.5 head/acre, was more typically used in the area. In discussion with
OSU Bureau of Social Research Director Dr. Christine Johnson, it was discovered that the
survey software accepts only whole numbers. If a producer had responded with an answer
of “0.5,” the software would have recorded this as “1”. Therefore, the results must be
interpreted as saying that approximately 80% of the producers who graze wheat have a
typical stocking rate of 1 head/acre or less.

Approximately 70% of the wheat producers in the survey indicated that they test their soils
annually. Only 2 of the 87 said they never solil test. In addition, about half of the
respondents said they also test the subsoil of their wheat fields. Producers can use these
soil test results to help them determine appropriate yield goals and nutrient management
planning for their fields.



Despite the high frequency of soil testing, only 36% of the respondents said they have
different yield goals for different fields. The average reported yield goal for wheat was 46
bushels/acre. Current OCES recommendations call for a fertilizer application rate of 2 Ibs
N/acre for every bushel/acre of the yield goal. This would mean an average application rate
of 92 Ibs N/acre, based on the average reported yield goal. Sixty-seven (67) of the 82
wheat producers surveyed said they apply an average of 43 Ibs N/acre as pre-plant, while
72 producers reported an average topdress application of 38 Ibs N/acre. This results in a
combined average fertilizer application rate of 82 Ibs N/acre, almost 10 Ibs N/acre less than
typically recommended by OSU. A producer interviewed as part of Task 4 indicated that he
applies a little less than what is recommended by the solil test because he feels that those
making the recommendations are also selling the fertilizer. If other producers share this
attitude of avoiding a “padded” recommendation, it may account for the difference from the
recommended rate observed in the survey results. In any case, the average reported actual
yield was 39 bushels/acre, only 7 bushels/acre less than the average yield goal.

The survey also queried the wheat producers regarding application of phosphate fertilizer.
Fifty-nine (59) of the 82 producers indicated they apply phosphate to their wheat fields at an
average of 29 lbs P,Os/acre.

Wheat producers reported a wide range of tillage methods used on their fields.
Approximately half of the respondents reported moldboard, chisel, and/or disk plowing as
their primary tillage method. Various other methods, including no-till and other conservation
tillage practices, were each reported at less than 4%. Approximately 33% said they have
used deep ripping in some of their wheat fields. About 60% of the respondents said they
would not consider using no-till methods and gave a wide variety of reasons. Most
producers were not convinced no-till methods work (i.e., that they would be profitable) for
this area. Of the 40% that said they would consider using no-till, about half said they would
use it if it was shown to reduce costs.

Finally, chemical usage among the wheat growers was lower than anticipated. Very few (4
of 82) listed any fungicide use to combat disease. Only 20 of the 82 producers surveyed
indicated they used any sort of insecticide. Eleven of these 20 used ground application, 4
used aerial application, and 5 used both types. Herbicide use was more frequent, with 67 of
the 82 respondents indicating they used these chemicals. “Finesse” (51%), “Glean” (37%),
and “2,4-D” (31%) were the most commonly used herbicides.

In deciding whether or not to apply pesticide, the producer must weigh several different
options; crop health, potential for damage, market conditions, and cost of application, to
name a few. Pesticide application is quite expensive and during the project period the
wheat market was not very good. The interviewers reported that these were major factors in
the response to this survey. Respondents were suffering severely.

Alfalfa Producers

Of the 87 respondents, 58 indicated they raised 10 or more acres of alfalfa, for a total of
8800 acres. The average reported alfalfa acreage was 152 acres, with a median and mode
of 95 and 200 acres, respectively. “OK49” (40%), “Cimarron 3i” (21%), “Cimarron VR”
(19%), and “Oklahoma Common” (12%) were the most frequently mentioned varieties.
None of the other varieties were mentioned by more than 7% of the respondents.

Producers were asked to give their average yield in units of tons per acre. The reported
average yields ranged from 1 to 80 tons/acre. The majority of the results (61%) were listed
as 4-6 tons/acre, which is considered a valid response. Responses, however, could have
been misinterpreted, because the question did not clearly specify the length of time under



consideration. A response of 1-3 tons/acre could be accurate on a per cutting basis.
Answers on an annual basis would probably be in the 4-6 tons/acre range, but a response of
9 or 10 would also be possible. The larger reported yields may have been based upon the
life of the stand. Since there was no means to determine the period referenced by each
producer, there was difficulty interpreting the results of this question.

Most of those surveyed (62%) used their alfalfa fields for grazing. Almost half of these (16
of 36, 44%) put their cattle on the fields on October 15, and another 17% started the cattle
on October 1. Several other start dates were listed, but only by 3 or fewer respondents.
The vast majority (27 of 36, 75%) of the producers who grazed alfalfa left the cattle on for
only one (42%) or two (33%) months. This is consistent with OSU recommendations.

Respondents indicated insecticide use more frequently on alfalfa (47 of 58, 81%) than on
wheat (20 of 82, 24%). Use of “Lorsban” was reported by 32% of the producers. Several
other chemicals were used by 10-20% of those responding. Interestingly, 10 of those
surveyed (21%) indicated that they did not know what chemical was sprayed on their alfalfa.
Of the alfalfa producers who used insecticides, almost half of them (22 of 47, 47%) used
ground application, while 28% used aerial application and 26% used both.

Herbicides were used by a smaller group of alfalfa producers (27 of 58, 47%). “Pursuit DG”
(26%), “Sinbar” (26%), and “Sencor” (22%) were the most commonly listed chemicals. The
number of producers answering “Don’t Know” to this question (7 of 27, 26%) was the same
as for the top two chemicals. As was seen in the wheat producer survey results, very few
producers (5 of 58, 9%) used fungicides on their alfalfa crop. Again, the most frequent
response was “Don’t Know” (4 of 5).

Based on these results, it was suggested that a pesticide education program be developed
for these producers. However, some members of the Steering Committee felt this would not
be a good use of time and resources. They said the majority of these producers schedule
the co-op to come out and spray their fields, so the fact that they don’t know the particular
chemical used does not indicate a lapse in management. Secondly, they felt that in some
cases, the producer might have feigned ignorance because they feared government
intervention in their operations.

Optimal nutrient management was less frequently reported for alfalfa than it was for wheat.
Annual soil testing was reported by only 17 of 58 (29%) alfalfa producers (compared to 70%
reported for wheat). In addition, 15 producers (26%) said they never sail test their alfalfa
fields. On the other hand, 20 of the 58 alfalfa producers (35%) said they apply phosphate
fertilizer every year to their alfalfa fields, while almost as many (19 of 58, 33%) indicated
they apply phosphate every 3-4 years. Smaller percentages said they apply phosphate
every other year (17%) or never (16%).

Closer analysis of these results reveals some interesting trends. First of all, the average
reported alfalfa acreage was 150 acres. Of all the producers that said they never soil test,
only one had holdings of more than 155 acres. Thus, larger operators are doing more soil
testing. Secondly, there seems to be a strong correlation between the frequency of soil
testing and the application of phosphate fertilizer. Of the twenty producers that said they
apply phosphate every year, 11 of them were among the annual soil testers. Conversely, of
the 9 producers that said they never apply phosphate, 7 of them were among those that
never solil test.

Sorghum Producers

Of the three main crops that the survey focused on, sorghum producers comprised the
smallest group. Only 23 of the 87 respondents (26%) said they raised 50 or more acres of



sorghum. Total reported acreage for sorghum was 4800 acres, with an average of 209
acres, a median of 150, and a mode of 100. Although several different sorghum varieties
were reported, no particular variety was grown by more than two producers. In fact, the
most frequently listed response to the question of variety grown was “Don’t Know”.

Producers were asked to list their yield goal as well as their average actual yield. Answers
ranged from under 5 to 100 bushels per acre for both questions. The interpretation
problems listed above in regard to alfalfa yields may be applicable here.

Half of the sorghum producers (12 of 23, 52%) indicated they soil test every year, with only
2 of them saying they never soil test. Only two producers said they use insecticides. Both
said they use ground application. A single sorghum producer used fungicide to control
disease. Herbicides were used by 14 of the 23 sorghum producers (61%). “Atrazine”,
“Dual” and “2,4-D” were the most commonly used herbicides, each of them being listed by
three producers.

Additional Crops, Erosion Control, and Sources for Management Support

Thirteen of the 87 respondents (15%) said they grow soybeans. Nine grow them full-season
(single-crop), while four double-crop them. Producers were asked if they grew any other
crops besides wheat, alfalfa, sorghum, or soybeans. Nineteen of the 87 (22%) said they
also had hay, feed, or pasture. Three (3.4%) raised cotton, one raised corn, and one raised
Austrian winter peas. The other 63 producers (72%) said they raised no other crops.

Sixty producers (69%) indicated they used a moldboard plow to till a total of approximately
46,200 acres in the watershed. Based on reported values, each producer moldboard plows
an average of 770 acres, with a median and mode of 700 and 1000, respectively.

Forty-four producers also reported a total of 5800 acres of cropland with salt problems. The
average number of affected acres reported per producer was 132, with a median and mode
of 25 and 10, respectively. Eighteen of the 44 producers (41%) that reported salt
accumulation indicated this occurred in their range, only 11% said it was in their
pastureland, and 48% said it was in both. Interviewers did not give respondents a definition
for each of these cropland types, so these results should be interpreted with care.

About 37% of the respondents said they had stream bank erosion problems. Almost 60%
said they would consider leaving a vegetated buffer between their crop and the stream.
Only 30% would consider planting trees in such a buffer, however. About 60% said they
have field gullies that occur most years, and 77% said they would consider installing a grass
waterway or terrace to prevent gulleying.

For advice on insect, weed, and crop disease management, 71% indicated communication
with the local co-op and 33% indicated Extension. Other sources included local
communication, commercial sources, and publications. The local co-op was also listed by
56% of the producers as a source for advice on fertilizer and lime needs. Nine percent (9%)
said they communicated with Extension, while another 9% indicated they used the soil tests
for advice. Approximately 20% more listed some combination of these three for their
nutrient management support.

In discussion with Tommy Puffinbarger (Alfalfa County Extension Educator, Agriculture) it
was learned that in at least one instance, the co-op takes the soil tests and sends them to
the OCES Soil, Water, and Forage Laboratory for analysis. The co-op then passes along
these reported recommendations to their customers. Similar cases may exist with other
commercial testing laboratories in the area. This is to say that although the face-to-face
communication with co-op personnel indicated by the survey results is obviously of great



importance, there may also exist a “behind the scenes” influence of other agencies,
institutions, and/or personnel.

Finally, producers were asked their age. About 15% were 26-40 years old, 67% were 41-
60, and 18% were over the age of 60. Sixty-seven (77%) of the producers said they would
like to receive a copy of the survey results so a preliminary report was sent to them. The
Alfalfa and Woods County Extension Offices also received copies of this report.

Task 3 - Establish Communications

Contributions will be made to Alfalfa and Woods County agricultural newsletters. A WWW
Home Page will be established to keep all parties informed about project activities with
timely information. At this time we have no criteria for evaluating effectiveness of the web
page other than number of visits. The home page will offer an opportunity for participants to
ask questions of those involved, however.

Self-guided tours will be established at demonstration sites. Self-guided tours will consist of
a kiosk, or shelter, with signage describing the project and requesting feedback from
viewers. Most self-guided tours will be set up in conjunction with an attractive item like a
variety trial. A guest registry will be included so we can know how many people chose to tell
us they visited. These tours are intended to be non-threatening private activities that do not
lend themselves to evaluation.

The newsletter articles will be targeted to wheat, cattle and alfalfa producers in the
watershed. The focus will be on key environmental components including:

Minimizing sediment loss

B. Improving nutrient management and reducing nitrogen and phosphorous
application based on soil testing for excess nutrient already in the soil profile.

C. Minimizing impact of pesticides through utilization of integrated pest
management practices and approaches.

There will be an additional focus on the interface of wheat and alfalfa with cattle and
a focus on riparian protection during the grazing period.

Outputs:  1103.1: Newsletter contributions at time of mailing
1103.2: Description and URL of WWW Home Page

Newsletters

The most consistent mode of published communication used during the project period was
the Alfalfa County Extension Newsletter. During the final year and a half of the project,
Tommy Puffinbarger (Alfalfa County Educator, Agriculture) inserted timely landscape
maintenance articles in every issue of the agricultural newsletter. This publication was sent
to all agricultural producers in the county. At various times during the project, additional
articles highlighted BMPs and promoted educational workshops in the watershed.

Bob LeValley (former Woods County CED & Educator, Agriculture: currently Area Extension
Livestock Specialist) also printed articles of interest to the project in that county’s newsletter.
Copies of articles from both these sources are included in Appendix 4, submitted in
fulfillment of Task 1103.1.

Website

Research Assistant Mike White developed a project website at
http://bioen.okstate.edu/home/mjwhite/saltfork/. The site contained general project




information as well as downloadable maps of the watershed created during the modeling
portion of the project (Task 6).

Self-quided Tours —Extension Demonstrations & Variety Trials

As discussed below (Task 4) Extension personnel set up several BMP demonstrations and
variety trials during the project period. The Extension Service commonly uses such sites as
educational tools. In general, these areas are established and promoted so producers can
gain first-hand knowledge of new technology or methods. Usually a field day is held that
includes a formal tour of the site with one or more area technical professionals. Once thus
publicized, producers are encouraged to return to the sites on their own to monitor progress
at the site and/or re-familiarize themselves with the demonstration’s claims or purpose.
Although formal kiosks were not established at these demonstration sites in the watershed,
the project team felt that the educational value represented by these locations met the
criteria of a "self-guided tour".

Self-guided Tours —Musk Thistle Weevil Release

The musk thistle is an invasive non-native plant that can quickly overwhelm native
vegetation and take over a field or pasture. Usually by the time a producer realizes there is
a problem, the species has established seed stock in the soil, where they may remain viable
for up to five years. Therefore, although chemical and physical control methods may
immediately rid the affected land of visible plants, the same cost and effort must be
expended every year for the next five years to control the problem.

In the 1970s, the USDA began searching for alternative methods. As a result, the plant’s
natural predators were imported as biological control measures. Two main species, the
musk thistle head weevil and the musk thistle rosette weevil, are used. Proper use of these
insects can control the musk thistle population within 5-7 years. This practice reduces the
amount of chemical herbicide that is released to the environment, as well as the cost of
operation for producers. Although the weevils can be ordered from various biological
controls supply stores, the OSU IPM program sponsors a spring musk thistle weevil roundup
at sites with established populations at various locations in the state. Producers collect
weevils from these sites for transfer to their property. (Although some studies have
indicated that the weevils may threaten unique populations of thistles closely related to
musk thistle, no such populations are known to exist in Oklahoma).

Tommy Puffinbarger (Alfalfa County Extension Educator, Agriculture) has actively promoted
this BMP and taken part in the weevil roundup for a number of years. In 1998, the
Oklahoma State Legislature passed the Noxious Weed Law, requiring landowners to utilize
control measures for certain plants, including musk thistle, or face hefty fines. Typically this
entails spraying pesticides to kill the thistle. As a result of being placed in charge of
enforcing this law, ODA developed a mechanism for Oklahomans to report affected areas.
In the summer of 2001, over 50 Alfalfa County residents were turned in to ODA for musk
thistle on their property. Some of these individuals had released musk thistle weevils on
these areas. However, since it was early in the treatment phase (i.e., the weevil population
was not large enough to reduce the thistle population) the thistles were still visible. Once
ODA inspectors learned that musk thistle weevils had been released in an affected field,
they considered it treated and the landowner in compliance. Although all parties were
satisfied in the end, much effort and resources were wasted.

During project discussion, Puffinbarger and the Salt Fork Watershed Project Manager, Tim
Propst, had the idea for a sign that producers could use to indicate a musk thistle-affected
field had received treatment in the form of musk thistle weevil release. Even if passers-by
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saw the invasive plant, the sign would let them know the problem was being treated and the
landowner was in compliance with state law. The idea received the support of NRCS and
ODA as well as the Extension Service. In addition to its impact on the project area, Pat
Bolin, OSU Interim IPM Coordinator, had approximately two hundred of them printed for use
by producers statewide. A copy of the sign is included in Appendix 5.

Other Communications — Alfalfa Electric Cooperative

The Alfalfa Electric Cooperative (AEC) maintains a program of routine pesticide spraying to
suppress vegetation growth underneath their power lines. In the summer of 2002, AEC
employee Dusty Shepherd noted that precautionary measures were necessary for the
Tordon herbicide being used. Tommy Puffinbarger (Alfalfa County Extension Educator,
Agriculture) was contacted with a request for maps highlighting pesticide-sensitive areas
where spraying should be avoided in order to protect water quality.

Puffinbarger apprised Salt Fork Watershed Project Manager, Tim Propst, of the request.
After discussions with Dr. Case Medlin of the OSU Plant & Soil Sciences Department and
Doug Montgomery with the OSU Turfgrass Research Station, it was determined that the
areas of major concern were the bottomlands near creekbeds and other areas with
extremely sandy soils. Research Assistant Mike White created a map of the watershed
highlighting these areas using project data generated from the previously completed
modeling task. The map was printed in color and sent to Mr. Shepherd at AEC with a brief
description and contact information for further assistance, if needed. A copy of the map and
letter is included in Appendix 6.

Task 4 - Establish Ongoing Demonstrations on Nutrient Management, IPM, and Tillage
in Each County

Demonstration plots will be established at 10 locations. Project personnel (Mulder, Krenzer,
Gribble, and County agents) will work with 10 farmers to establish case histories of reduced
pesticide use, considering herbicide use, fungicide use, and insecticide use. The IPM
approach will promote prescription-based applications, based on scouting and weather
information rather than preventive treatment. Demonstrations will focus primarily on wheat
and alfalfa production, the principal crops in the area.

The plots are installed to demonstrate to producers that water quality BMPs can be utilized
without production losses and without excessive expense to the producer. Demonstrating
such practices is essential to acceptance by producers. Standard Extension demonstration
plots will be installed.

There will not be sufficient funding to demonstrate riparian protection. However, cattle
management practices with respect to water quality will be included in public meetings and
educational programs associated with this project.

Outputs:  1104.1: Description of demonstration plots and self-guided tours

1104.2: QAPP for demonstration sites, including locations and plans for 10
demonstration plots

1104.3: Identify cooperators for 10-IPM case studies; Report initial
description of operations

1104.4: Report fertilizer use, pesticide use, and crop history on 10
cooperating farms (changes from previous years to be summarized and
explained)
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No other task was so directly affected by the circumstances described in the foreword than
this one. The workplan called for BMPs to be implemented on 10 cooperating farms at the
outset of the project. Fertilizer use, pesticide use, and other management variables were to
be compared pre- and post-BMP implementation. Unfortunately, the lost time and
resources prevented this from happening. Instead the project team attacked the goals of
this task using a two-pronged approach of demonstration plots and cooperator interviews.

DEMONSTRATION PLOTS

OCES personnel have long made use of demonstration plots to educate their constituents
on new techniques and/or technologies (see discussion in Task 3 section). These sites are
intended to provide evidence of the effectiveness of BMP implementation. Overall, several
demonstrations were promoted within the watershed. A brief history of each is listed below.
This section is submitted in fulfillment of Output 1104.1.

Alfalfa Variety Demonstration — Daryl Schwerdtfeger Farm near Capron, OK

This trial promoted the use of high-yielding alfalfa varieties with multiple-pest resistance. ICI
630, ICI 645, Good As Gold, Ok 49, Cimarron VR, and Archer were the varieties
recommended for this area. Ok 49, ICI 645 and Cimarron VR were the top performers in the
1998 harvest results.

On March 12, 1999, Bob LeValley (former Woods County CED and Educator, Agriculture;
currently OCES Area Extension Livestock Specialist) hosted an educational meeting
discussing the findings of the demonstration. Insect management practices, including alfalfa
weevil egg counts, as well as degree-day information and nutrient management for alfalfa,
were discussed with an audience of approximately 20.

In addition to producer education, the demonstration also provided hands-on learning
opportunities for community youth. The Burlington High School FFA Chapter helped harvest
the plots and gained a great deal of information about research and data collection in
general, as well as alfalfa pests in particular. The importance of variety testing was also
emphasized. Students were shown how an informed decision on variety selection can be
used to improve yields and reduce pesticide use, resulting in higher net farm returns and
better water quality in the community.

Alfalfa Variety Demonstration — Chris Buck Farm near Cherokee, OK

A second alfalfa variety trial was established in the fall of 1998 at a location just 2 miles from
the Great Salt Plains Reservoir. It also was designed to provide producers a chance to
compare pest resistance levels and corresponding yields of new varieties with
recommended varieties. The improved varieties DK 142, DK 143, Reward and Magnum V
were expected to show higher production.

At harvest, data were collected and analyzed. Results were reported in the Oklahoma
Central Alfalfa Improvement Conference report for 1999. First year data indicated no yield
differences between the multiple pest resistant and common varieties. This is not unusual
for a seedling demonstration receiving large amounts of rainfall in the first year.

Alfalfa Weevil Demonstration — Alfalfa & Woods Counties

In early 2001, two sites were established to demonstrate how timely insecticide applications
(rather than calendar-based prophylactic applications) combat alfalfa weevil infestations
effectively. Timely insecticide application means using threshold spraying levels to reduce
costs associated with controlling this pest. The associated potential reduction in pesticide
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use can protect water quality in nearby streams and ponds, as well as in the local aquifer.
Four objectives were set forth:

» Demonstrate the utility of the alfalfa weevil degree-based model as a predictive
tool to enhance timely insecticide applications for larval populations of this insect.

» Demonstrate how misapplications, based on calendar-based timing, can result in
inadequate control of alfalfa weevil and increase the need for pesticide.

» Demonstrate how late applications (after threshold) can result in loss of
production and quality in alfalfa hay.

* Quantify the economic losses (yield, quality, pesticide costs, etc.) obtained from
a replicated trial that demonstrates the aforementioned treatments.

Plots were established at two separate sites, one in each of Alfalfa and Woods counties.
Application thresholds, or simply thresholds, were derived from OSU Current Report No.
7177 in conjunction with the alfalfa weevil degree-day model available through the
Oklahoma Mesonet. Thresholds correlate insect counts obtained by regular field scouting
with critical levels in the weevil population where insecticide application is the most efficient.
The demonstration showed the effects of three different application timings: early (before
weevil populations reached threshold levels), timely (at threshold), and late (after threshold
levels had been reached).

All treatments consisted of an application of the insecticide Lorsban 4E. Sampling was
conducted on 3 or 4 days, 7 or 8 days, and 14 or 15 days after each application. Yields
were estimated for first harvest by sampling two quadrats from each of the respective plots
and were calculated on a dry weight per acre basis.

Unfortunately for this evaluation, alfalfa weevil populations were relatively low during the
demonstration. During the study, weevil larvae numbers approached the lower level of the
threshold only once. Every timing of application treatment for alfalfa weevil resulted in
excellent (75%) control of insect populations and no repeat applications were justified. Late
applications were made on a declining population. By 14 days after the threshold
application, no significant differences in alfalfa weevil numbers were observed between
untreated and treated alfalfa.

Alfalfa treated early (calendar-based treatment) in Alfalfa County yielded significantly more
forage than untreated alfalfa but not more than the other treatments. Conversely, alfalfa that
was treated late in Woods County yielded significantly more forage than plants receiving an
early treatment, but not better than the untreated or threshold-treated (timely) plants.
Knowing this occurs in years when alfalfa weevil populations are low can help preserve the
guality of the environment (water and wildlife) and save growers considerable costs
associated with application. Based on a sale price of $80.00 per ton of alfalfa, the values of
the various treatments ranged from $112.31 to $141.58 per acre. Interestingly, the greatest
returns in Woods County were obtained from untreated alfalfa ($131.24/acre).

The higher yields from early treatments in Alfalfa County and later or no treatment in Woods
County are most likely due to rainfall amounts and timing rather than to control of alfalfa
weevil populations. Woods County had over two inches of rain in the month of May before
harvest, while Alfalfa County only experienced 0.5 inches during that same period of time.

During the test period, many alfalfa producers besides the cooperator observed the test
plots regularly. It was reassuring to know that growers are quite accurate in making
treatment decisions in a year when alfalfa weevil populations are relatively low. In addition,
their choices of insecticide when making that treatment are based on good knowledge of
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OSU evaluations and careful considerations of costs and infestation levels. This further
contributes to the protection of water quality and the environment in the area. Had the
populations of weevils peaked earlier and/or been more intense, then treatment decisions
would have been more challenging to make.

See Appendix 7 for more details regarding this demonstration.

Legume Forage Demonstration — Kent Kissling Farm near Burlington, OK

An attempt was made to establish a legume forage trial in the fall of 1998 using Texas
Sprout Cowpeas, Chinese Red Cowpeas, Berken Mungbeans, and 3 varieties of soybeans.
A legume crop could provide forage in either a grazing program or a hay operation, while
also building nitrogen levels in the soil profile. This could reduce the amount of nitrogen
needed for a small grains grazing and wheat production program, resulting in a reduction in
fertilizer application. Unfortunately, the 1998 summer drought severely limited legume
growth and the demonstration was consequently abandoned.

Nutrient Management in the Watershed - Burlington Cooperative Ass’'n

In a study conducted in cooperation with Burlington Coop Agronomist Kenneth Failes, three
years of soil test results and two years of fertilization and yield data were collected from
eight sites in Alfalfa County. The 1996 and 1997 yield goals for these fields were 50 bu
wheat /acre, and 100 Ibs beef/acre. Based on OCES recommendations of 2 Ibs N/bu
wheat/acre and 30 Ibs N/100 Ibs beef/acre, this translates to a total fertilizer application rate
of 130 Ibs N/acre.

“Typical” practice would be to apply 100 Ibs N/ac as a single application in the fall to all
fields, with another 30 Ibs N/ac applied as topdress in the spring for grazing. In this
demonstration, nitrogen in the soil profile was “mined” for utilization by the wheat crop.
Nitrogen levels in the soil, as indicated by soil test results, were used to calculate a new
fertilizer application rate. A complete listing of soil test results, as well as fertilizer
application rates and yield data is provided in Appendix 8.

In 1996, surface and sub-soil test results averaged approximately 140 Ibs NOs-N/acre for all
eight fields, indicating an abundance of available nitrogen. No nitrogen applications for
grain production were recommended for fall 1996. In the actual application data, on each of
two farms, 100 Ibs/ac of 18-46-0 (N-P-K) fertilizer was applied to meet an observed
phosphorus deficiency. No other nitrogen was applied in fall 1996. A topdress application
of 30 Ibs N/ac was made on all farms except one (40 Ibs N/ac applied) in spring 1997 for
grazing.

Total pounds of nitrogen actually applied was obtained by multiplying the acreage of each
field by the application rate. Total pounds of nitrogen typically applied was obtained by
multiplying the acreage by 130. For all eight fields in the 1996-97 crop year, 38,502 pounds
of nitrogen were actually applied, compared to 136,370 pounds of nitrogen typically applied.
This shows a drop from 130 Ibs N/ac typically applied to the average actual application rate
in 1996-97 of 36.7 Ibs N/acre, a 71.8% reduction.

This decrease was immediately noticed in the 1997 soil test results, where the eight-farm
average dropped to 31.5 Ibs NOs-N/acre. For the 1997-98 crop year, fertilizer application
rates were again based on soil test results. Since much of the excess nitrogen had been
utilized in the previous year, recommended fertilizer application rates for grain production
rose from 0 to an average of approximately 70 Ibs N/acre for the eight fields. All farms
applied 30 Ibs N/acre in the spring. The total pounds of nitrogen actually applied was
95,765 pounds in the 1997-98 crop year, for an average application rate of 91.3 Ibs N/acre.
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This is a 29.8% reduction from typical fertilizer usage. Using fertilizer on an as-needed
basis reduced nitrogen buildup in the soil, as shown by the 1998 average soil test reading of
26.6 lIbs NOs-N /acre for the eight farms.

Yield results from this time period indicated an average of 59.8 bu/acre in 1996-97 and 63.1
bu/acre in 1997-98. These yields were well above the 50 bu/acre goal. In fact, an
increased yield goal of 60 bu/acre for the 1998-99 crop year was planned. Unfortunately,
fertilizer application and yield data for that year were not obtained.

To summarize, this study showed that at these eight sites (1) both surface and sub-surface
soil nitrogen levels could be used to calculate a fertilizer application rate for wheat, (2) use
of nutrient management BMPs reduced fertilizer usage by 49.2% over two years, and (3)
use of these BMPs resulted in satisfactory production yields.

Roadside Bindweed Control

High levels of arsenic have been detected in sediment and water samples from the project
area, including some from the Great Salt Plains Reservoir. Pesticide use within the
watershed was identified as a likely contributor to this problem. A review of the pesticides
utilized in the watershed indicated that the only arsenical (arsenic-containing) products in
common use were those sprayed along roadsides for weed control, not those used in fields
for crop production.

Some new herbicides offer a promising alternative to the use of these arsenical products.
These new herbicide products are not as water-soluble and have different modes of action
from the arsenical compounds traditionally used. Imazapic (tradename: Plateau) and
imazapyr (tradename: Arsenal), both from the imidazolinone herbicide family, control some
pre- and post-emergent annual and perennial grasses, as well as some broadleaf weeds.
They inhibit production of branched-chain amino acids, prohibiting protein synthesis and cell
growth, thus Kkilling the plant (Tu et al., 2001). From the phenoxy herbicide family,
diglycolomine (tradename: Vanquish), is a growth regulator herbicide used for post-
emergence control of broadleaf weeds and woody brush. It mimics indole-3-acetic acid
(IAA), a natural plant hormone responsible for numerous aspects of plant growth. Growth
regulator herbicides interfere with natural plant growth resulting in malformed leaves,
epinastic bending and swelling of stems, deformed roots, and tissue decay (Gerst, 1999).

A field trial was set up with the Woods County Commissioners to investigate the use of
these new chemicals. The demonstration focused on efforts to reduce bindweed invasion
into producer’s fields. Plateau and Vanquish products were both evaluated. At the site on
the south side of Alva, OK, 8 ounces of Plateau per acre provided 88% control of bindweed.
Vanquish provided only 45% control at twice this rate (1 pound per acre).

In a similar demonstration at a farm near Alva, OK, Plateau was again the better herbicide
treatment for bindweed with more than 90% control. Vanquish bindweed control was near
70%, while Arsenal showed 50-70% control. Plateau and Arsenal controlled the annual
broadleaf weeds that express themselves along the roadsides, but exhibited poor control of
annual grasses (crabgrass and foxtail) and perennial grasses (Johnsongrass). With
Arsenal, perennial broadleaf weeds such as ragweed were also released. Vanquish
controlled the broadleaf weeds, but also released grasses. Although bindweed control was
accomplished, the grass release exhibited by these chemicals could become a problem for
producers.
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Self-quided Tours — Musk Thistle Weevil Release Sites, Alfalfa County

The signs developed under Task 3 provided impetus for further educational opportunities as
kiosks promoting musk thistle weevil release were established at two Alfalfa County
locations in October 2002. At each of these weevil release sites, one of the signs and a
mailbox were set up. Inside the mailbox, several copies of OSU Extension factsheet F-
7318, Integrated Control of Musk Thistle in Oklahoma, were included as handouts for
visitors. Pictures of the kiosks and copies of the factsheet are included in Appendix 9.

Subsoil Nitrogen Demonstration — Jim Buck Farm near Cherokee, OK

Nitrogen (N) fertilizer management for wheat forage and grain production is important to
farmers’ profit and to water quality. Nitrate-nitrogen (NOs-N) is water-soluble, so it may
move downward in the soil profile when conditions are favorable. A significant amount of
NOs-N was found in the subsoil (6-24") by a recent statewide soil test program. Wheat roots
can penetrate this zone and utilize this nitrate during growth. Utilizing NOs-N from the
subsoil would significantly reduce farmers’ fertilizer expenses. However, very few producers
who collect soil samples for estimating residual N submit subsoil samples. Two of the main
reasons for subsoil sampling not being more commonly used are the lack of understanding
of its importance and the lack of access to a proper sampling device.

In August 2000, OCES personnel developed a demonstration site with a cooperating
producer in fields located just southeast of Cherokee, OK. There were two main objectives:

* Tofine-tune N recommendation based on residual N at four soil sampling depths;

* To promote soil sampling by demonstrating the contribution of residual nitrogen in
the subsoil to winter wheat forage and grain yields.

One site had high residual soil nitrate N and the other had relatively low soil residual N. At
each location, soil samples were taken from four depths and tested for plant available
nutrients. Nitrogen application rates were set for a yield goal of 50 bu/acre (100 Ibs N
/acre), less the available N in 0-6”, 0-127, 0-18” and 0-24" depth soil. Two additional
treatments with N rates based on 0-6” depth residual N and a 50 bu/acre yield goal plus 30
and 60 Ib/acre N (equivalent to 100 and 200 Ibs beef gain for grazing, respectively) were
also included.

As expected, more residual nitrogen was found when subsoil samples were taken. The
June 2001 harvest results indicated that the differing rates of nitrogen application did not
significantly affect wheat grain yields in the first year of this study. However, grain protein
was increased with higher N rates. Complete 2001 results are listed in Appendix 10. Data
is only available for this one year, since the drought in summer 2001 forced the trial to be
abandoned.

Wheat Aphid Demonstration

Two replicated experiments were set up with grower/cooperators in Alva and Burlington, OK,
focusing on the economic value of a sustainable pest management strategy for wheat
production, including field monitoring/scouting. Locations were established in the fall of
1997 and were harvested in the spring of 1998. Each site demonstrated Integrated Crop
Management practices on wheat, with the main objectives being to evaluate the economic
return of:

» including dimethoate with a topdress nitrogen treatment for aphid control.
* using a scouting based pest management program in wheat.
» using Gaucho seed treatment.
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At each location, six treatments were demonstrated, including an untreated check,
insecticide at nitrogen topdress time, insecticide when needed, and various rates of a seed
treatment insecticide. Aphid populations at both locations remained low throughout the
experiment, averaging less than 100 per ft of row in the untreated check. Slight differences
were seen among treatments, but were not meaningful. For example, at the demonstration
near Alva, OK, the highest yielding treatment was a 3-ounce rate of Gaucho Seed
Treatment. However, this treatment has an unrealistic cost of $25 per acre. In general,
yield response reflected the low overall aphid numbers. No recommendations could be
formulated using these data. A complete report is included in Appendix 11.

Wheat Variety Demonstrations — Kenneth Failes Farm near Cherokee, OK, and Wes Mallory
Farm near Alva, OK

The wheat variety trials in Cherokee and Alva were set up by OCES personnel to compare
harvest success of high yielding varieties adaptable to the Salt Fork Watershed. These
locations also served as test sites for candidate releases from Oklahoma State University.
Various seed companies and universities are constantly in the process of improving stock to
help increase yields. One of the key factors that they attempt to include in these
improvements is resistance to multiple pests and/or diseases.

From an economic standpoint, the “hardier” a variety is (i.e., the more resistant to various
insults) the greater its yield potential. In theory then, an improved variety would require less
pesticide to reach the same yield as an unimproved one. The intent of the project team was
to piggyback this message of reduced pesticide use onto the variety trial results.
Unfortunately, since the trials were set up from a production standpoint, the experimental
manipulations necessary to support the environmental benefits argument (i.e., different
pesticide application rates) were not part of the demonstration protocol. However, there are
still some important lessons that can be learned from these variety trials.

The main goal of variety trials is to have side-by-side comparisons of different varieties
available for observation. The length of the wheat growing season (Sept to June) and the
myriad factors with potential to impact the crop during that time make it very difficult to
isolate a single causal factor for one particular variety’s success or failure. Furthermore, the
inability to predict the exact combination of factors that will be at work during a single
growing season makes variety recommendation difficult as well. The variety trial scenario
enables producers to monitor variety success over time and through different conditions.

With that in mind, the following tables list the five varieties that performed best at each
location, based on yield and test weight results from two or more growing seasons. Several
varieties grown for a single year achieved better results, but since the consistency of their
performance remains unknown, they are not included in this discussion. They are included,
however, in the complete yield and test weight results and site maps from these
demonstrations, included as Appendix 12 (Cherokee) and Appendix 13 (Alva).

The top 5 performers were determined based on an average of the percentile rank they
achieved in each of the years they were grown. The use of a relative value instead of actual
yield or test weight allowed for a more balanced comparison. For instance, the 2001-02
crop-year was very poor, with a reduction of almost 30 bushels/acre in the average vyield.
Consequently, the overall average yield of varieties grown during that season also
decreased. Other varieties not grown in this year were unaffected. This is why some
varieties with a higher average yield have a lower overall ranking.
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Table 3. The top yielding wheat varieties from the Alva and Cherokee trials.

Source Variety \S(:Sdlg AE/bguE(e:z)ld Avg %Rank
KAES Jagger 5 49.5 0.88
8 | AgriPro | Cutter 2 31.8 0.84
g KAES 2137 5 46.5 0.75
6 OAES Custer 5 45.1 0.63
OAES OK101 4 43.1 0.61
AgriPro | Cutter 2 43.9 0.96
< | KAES | Jagger 5 57.4 0.94
<—T: Cargill Kalvesta 2 39.1 0.77
AgriPro | Thunderbolt 3 47.2 0.76
Agseco | 7853 3 64.5 0.69

Table 4. The top test weight wheat varieties from the Alva and Cherokee trials.

Source Variety g{jé; V@}(’%;ﬁ% Avg %Rank
OAES Tonkawa 4 59.5 0.87
8 |OAES | Intrada 3 57.4 0.83
g Agseco | 7853 3 59.1 0.77
G | Agseco | Onaga 2 55.8 0.75
AgriPro | Cutter 2 56.4 0.74
Caurgill G1878 2 60.1 0.93
© Agseco 7853 3 60.5 0.92
<_f: OAES Intrada 3 59.9 0.91
AgriPro | Thunderbolt 3 59.8 0.87
OAES Tonkawa 4 60.3 0.82

In the 1999 pre-project survey, 80% of the Salt Fork wheat producers reported growing
Jagger. The yield results from these trials support their confidence in this variety. KAES
2137 (43%), Custer (22%), and AGSECO 7853 (7.3%) were also mentioned in the survey,
but none of the other “top 5” from the trial were reported by more than one producer. As far
as results directly applicable to the project, the bottom line is that these variety trial results
will not immediately impact chemical usage in the watershed.

First of all, 67 of the 82 producers surveyed in 1999 reported spraying insecticide. The
primary insect of concern for the project area is the greenbug (Schizaphis graminum
Rondani). None of the varieties currently in or being considered for production in the
watershed possesses resistance to this pest. (Krenzer, 2002). Therefore, variety selection
is not a factor in the decision-making process for insecticide use.

Secondly, only 4 of the 82 producers surveyed in 1999 reported use of chemicals to combat
disease. This is probably due to the exceedingly poor wheat market for the last number of
years. In all likelihood, the yield increase that fungicide use might bring about would not be
great enough to pay for itself. Producers simply cannot afford another financial input to the
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wheat crop. Until the wheat market improves, variety selection is also not a factor in the
decision-making process for fungicide use.

However, if, and hopefully when, the market does improve, the performance of disease
resistant varieties in trials could be used as an argument to continue operation without
additional chemical usage. For example, in the complete results provided in Appendices 14
and 15, “AgriPro’s “Jagalene (a Jagger descendant) had the highest overall ranking for both
yield and test weight at both variety trial locations. Although it was grown only during the
2001-02 season, this relatively new variety appears to combine the high-yielding attributes
of its ancestor with an improved resistance to leaf rust, a frequent nuisance in the
watershed. Further trials with this variety are planned.

COOPERATOR INTERVIEWS

The delays and circumstances surrounding this project, mentioned above and in the
foreword, impacted the manner in which the project utilized cooperating producers. The
original workplan called for the establishment and consequent monitoring of BMPs
implemented by these individuals. The project team would have then made pre- and post-
BMP comparisons with regard to fertilizer application, pesticide usage, and soil loss. When
these activities were not initiated at the project outset, a large amount of time, critical to the
success of such an operation, was lost. With an inadequate period in which to successfully
and convincingly complete ten of these demonstrations, the project management team
decided to accomplish the goals of this task through different means.

The project team felt that the purpose of this task was twofold; (1) use “real-world” data to
illustrate the efficiency and profitability of BMPs, and (2) utilize the influence and standing of
respected producers in the area to promote BMP implementation. As evidenced in the
results of the survey, several BMPs were already in place in the watershed. The new
approach adopted by the project team was to capture the necessary BMP information in a
series of interviews conducted with producers utilizing these methods.

The first step was to identify the cooperators to be interviewed. OCES staff in Alfalfa and
Woods Counties provided names of individuals that utilized BMPs in their day-to-day
operations. Interviews were to be conducted in a two-step process. An initial survey would
gather information from each cooperator about the size, type, and functioning of their
operation, as well as a general overview of their attitudes and knowledge of various nutrient,
pesticide, and erosion control BMPs. Based on the results of these initial interviews, each
cooperator would then be asked for more detailed information concerning particular BMPs.

One goal of the interviews was to give each producer an opportunity to share their overall
management plans and techniques. Therefore, the project team designed an open-ended
survey instrument. Rather than multiple-choice questions, producers were asked to
describe how they approached or dealt with each topic of interest. In summer 2001, the
survey instrument was completed and approved by the OSU Internal Review Board
(Appendix 14). Also at this time, the project hired an intern to complete the interview task.

The project intern, Ryan Jenlink, had just finished his first year at OSU, where he was
named as one of the top ten male freshmen campus-wide. He grew up on his parents’ farm
in Alfalfa County near Jet, OK, just south of the Salt Fork watershed. During high school, he
was actively involved in the local 4-H program and was the State 4-H Vice President during
his senior year. These activities made him a familiar face among the agricultural community
in the project area. Jenlink completed seven initial interviews with cooperators during his
time with the project. His findings were summarized and are provided in Appendix 15.
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These interviews were performed under a confidentiality agreement. Jenlink apprised each
cooperator of these conditions at the time of the interview. Some cooperators refused to
sign the confidentiality form, but still agreed to the interview. This revision in method was
submitted to and approved by OSU-IRB. The confidentiality agreement listed Jenlink by
name, as it was expected that he would complete both parts of the interview process during
the summer 2001. Unfortunately, that was not the case. Furthermore, in spring 2002, the
project team found that Jenlink had obtained another internship elsewhere and would be
unavailable to the project. An appeal was made to OSU-IRB, and permission granted to
hire a second intern to complete the interview process during summer 2002. Although an
individual was appointed, he requested several delays for personal reasons before starting
work, and effectively declined the position.

Since the project was near to ending by this time in the fall 2002, project manager Tim
Propst, project director Mike Smolen, and Tommy Puffinbarger (Alfalfa County Educator,
Agriculture), reviewed the completed initial surveys and developed a set of questions,
specific to each producer, that would help clarify and/or quantify their responses. Using
these sets of questions, Propst then conducted telephone interviews with the seven
cooperators. The results of these interviews are included below and are submitted in
fulfillment of Output 1104.4.

Producer 2

Producer 2 manages 2700 acres, with 1000 acres wheat, 700 acres alfalfa, and 1000 acres
grass. He rotates between alfalfa and wheat, putting in the alfalfa until the stand declines
and then putting this back into wheat. This helps to replenish soil nitrogen, requiring less
capital investment than fertilizers and also has fewer hazards. He recognizes the erosion
problem with moldboard plowing, so uses it only sparingly, i.e. to control a significant cheat
problem. Although he could use pesticide to help control the cheat, he dislikes pesticide
usage because of its potential hazards to the environment, particularly groundwater, and
because it requires a large investment of capital. He also uses grazing as an alternative to
pesticide use. Cattle are put into alfalfa after first frost (to avoid bloat) and left in for a month
to all winter, depending on forage availability. Sometimes he lets them onto adjacent wheat
pasture as well, rather than putting up a fence. As for an overall management philosophy,
he said that a professor once told him that if you can raise a crop in the lower half of the
price, then you can stay. In other words, if you can raise a crop for less than the average
cost to do so, you will make money. He feels that using the cattle to graze the alfalfa might
save him a little money on pesticide, depending on the year.

Producer 3

Producer 3 manages 750 acres, with 550 acres wheat, 150 acres grass, and 50 acres
alfalfa. He also does some crop rotation between alfalfa and wheat. He tries to go 4-5
years with each crop, but sometimes the alfalfa stand, particularly hay fields, doesn't last
that long, so the rotation is shortened. Producer 3 has a very well monitored nutrient
management program. He tests subsoil regularly. In his words, the subsoil has twice the
nitrogen as the surface, so he might as well use it instead of paying to put more on. If a
large nitrogen application is recommended by the soil test, he splits his application. He puts
some on in late summer and then topdresses in February. If only a small amount is
required, he puts it all on as topdress. He uses soil test information to set yield goals on a
per field basis, fertilizing accordingly. Although he moldboard plows about half his acreage
annually, he uses other tillage methods on sandy soils to help control erosion. He does
spray pesticide, but not until dictated by scouting results.
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Producer 4

Producer 4 has 4000 ac of wheat. A family operation, both he and his wife were questioned
for the interview. He is opposed to moldboard plowing because he feels it causes too much
erosion. He said he has never used a moldboard plow in 50 years of farming and doesn’t
plan on doing it anytime soon. Their approach is one of residue management. They try to
keep as much residue on the top as they possibly can. The type of equipment they use for
the first plowing is dependent on the residue they have. If it is heavy, they disk (Chisel, 12in
space on shanks). If they need more depth they’ll use duckfeet (chisel sweep). The next
pass is dependent on the weather. They might go over it again with a FlexKing 5 ft sweep
(every 5 ft, 18in sweep on chisels) for a low crown sweep. Then he likes to go in with a
Baker field cultivator. If he can’t get in with that, he uses a 4000 Krause (35 ft sweep, with
18 inch sweeps 12in apart.). He keeps most records on a field-by-field basis. He feels that
this allows them to use different management based on each field’s conditions (e.g., soil test
results).

Producer 4 is unique to the extent that he chooses not to use pesticides with any frequency,
both because it requires a large investment and because of potential environmental
hazards. They do use some herbicide, mixing Finesse in with liquid fertilizer when they
topdress in the spring and using Tordon 22K for spot treatment. (He mentioned that he was
checked this year for his applicator license, something that had never happened before).
However, they try to avoid insecticides altogether. She feels like the dangers to area wildlife
are too great. She commented that 25 yrs ago they saw a dieoff in robins at a neighbor’s
place that had sprayed intensely for cutworms. Whether or not to spray is determined by
field conditions. Last year their stands were not good and they had no rain, so spraying
pesticide would have been a waste. Basically they took the fields as a loss. Some fields
they killed with Roundup and then plowed them under. Others were so poor there wasn’t
enough to kill. He said that the only real concern is greenbugs. If they feel like the
population is bad enough that they are going to destroy the stand, then he will spray.
However, he has only sprayed for them about 3-4 times in his farming career (50 years).
Otherwise, he just lets the field go and allows the natural greenbug predators to balance out
the situation.

They also do not use anhydrous fertilizer. Their main concern is safety. They are a family
operation and their children and grandchildren are running the machinery, so they don't like
the risks posed by using anhydrous. Although using dry, granular fertilizer is a little more
expensive, he feels the reduced risk is worth it. He did say that for cattlemen, there
probably is an advantage to using the anhydrous, but in his purely wheat operation these
factors don’t apply. In addition, he feels the anhydrous is harmful to earthworms and other
beneficial organisms in the soil. With his avoidance of chemicals, it is no surprise that
Producer 4 is adamantly opposed to no-till farming, primarily because of its reliance on
chemicals.

Producer 5

Producer 5 has one of the most diverse operations of anyone interviewed. He operates
approximately 4300 acres, with 3800 acres of that in wheat and the rest split up among
alfalfa, corn, sorghum, and grass. He rotates alfalfa and wheat in one field, maintaining the
alfalfa until the stand declines and then goes back to wheat for one year. He also rotates
between corn and wheat in another field. He raises the corn for silage and puts in wheat to
graze it out. One interesting practice is his use of disk ripping on the tighter soils that are
grazed, about a third of his operation. He says it opens up the subsoil, allows roots to go
down better, improves absorption, and therefore decreases runoff. He soil tests about one
third of his fields each year and manages them accordingly. He grazes the last cutting of
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alfalfa to get the cattle started. When asked if he thought of this as a pesticide alternative,
he said there might be some pest control advantages to this practice, since removal of the
forage leaves nothing for the bugs to feed on, and the disturbance of the soil caused by the
cattle disrupts insect development.

Producer 5 is one of the few interviewed that uses any kind of filter strip. He has some 100-
head cattle pens that drain to a creek. As he said, everybody’s pens are on sloped ground
(i.e., near waterway) because they want to take advantage of the drainage. When EPA
began to talk of tightening up CAFO restrictions, he was afraid that he would be harassed
about the locations of these pens, so he decided to put in some filter strips. He did receive
some government assistance on putting in the Bermuda grass and instructions on
fertilization, etc. He thinks it probably helps some to filter out nitrates before they make it to
the creek, but heavily stressed that this should not be a mandated practice. If it is handy for
someone to do, as in his case, then yes it is a good practice, but some folks don’t have the
room to put in these sorts of strips. He felt that requiring a fence 100 ft away from a
creekbank to keep the cows out was ridiculous. When asked about the use of alternative,
freeze-proof waterers and/or re-location of salt blocks, feeding stations, etc., away from the
riparian areas, he thought those were good ideas. One interesting side note is that he has
sprigged Bermuda into some of the growing pens. He feels this has also helped cut down
on runoff and given the cattle another food source.

Producer 6

Producer 6 operates 2000 acres of wheat, cane feed (to supplement his cattle), and
bluestem grass. He moldboard plows if stubble is heavy, otherwise uses a disk or chisel.
He scouts before spraying pesticide. He uses slightly less fertilizer than recommended by
the soil test. He says, “The people doing the recommending are also selling the fertilizer.
So, if they say 60, | buy 50.” Most of the time he does a single application of fertilizer as a
topdress in the spring. If phosphate is called for, then he puts it down in the fall. If he is
planning to graze a field, he accounts for the extra nutrient requirements by putting an
additional 10 Ibs N/ac on as topdress in the spring. This is a significant reduction from the
30 Ibs N/ac most of the others use.

Producer 7

Producer 7 farms 4000 acres, with 3000 acres wheat, 800 acres milo, and 200 acres alfalfa.
He does do some crop rotation, but the specifics of the rotation vary. After he cuts wheat,
he lets the field lay one winter, then plants early milo the following spring, hoping it comes
off in time to plant wheat. This year it did not. He may do some soybeans when the milo
comes off. He may also do beans on failed wheat. Producer 7 has done no-till for the last
two years on milo and has started no-till on some wheat. He has not had very good
harvests so far using the no-till, but last year was extremely dry. In addition, an independent
contractor sprayed the wrong formulation of pesticide, which also decreased his yields.
Current wisdom is that it takes 3-5 years to get a good picture of no-till, so he will probably
give it a few more years.

Producer 7 works with several landlords and has extensive records for each field, allowing
him to custom manage each field. These records include regular soil testing, including
subsoil test results. If the soil test recommendations call for more than 70 Ibs N/ac, he splits
the application. He has also taken ground categorized as “highly erodible” by NRCS
standards and no-tills alfalfa or grass on it, which is then grazed out. This has worked fairly
well for him. Another practice that has worked well for him is to have cows bred to fall calve
and then turning the cow-calf pairs out into wheat pasture. As a side note, he filled out
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paperwork to put in some filter strips, but the CRP folks never got back with him. He still
needs to water from the wheat pastures, so no strips are currently in place.

Producer 8

Producer 8 farms 1700 acres of wheat, alfalfa, sorghum, and cotton. He uses a cotton-milo
rotation on no-till ground. Also, he will rotate in alfalfa if the ground is right. The rotation
period depends upon harvest yields, field condition, and weed pressure. It is a two-year
maximum rotation, but he rotates sooner if grass appears in the milo before that. Also,
since it requires more tillage, he only uses cotton for 1 year in the lighter soils to avoid
erosion. He uses conventional, minimum, and no-till tillage methods. He has used no-till on
about 360 ac for 3 years. It has not been extremely successful, but he will give it a couple
more years. Although he does not keep very extensive records (“I'm terrible at writing things
down,” he says.) he keeps track of things in his head. For example, he knows that he has
sprayed his fields four times this year at roughly $7 per acre. “That means it's going to take
quite a crop to make a profit on those fields,” he said. Pesticide spraying is dependent on
scouting. He scouts wheat and alfalfa himself, and hires scouting for the other crops. He
does have some filter strips that were installed under EQIP. He doesn’t think that many
terraces work as designed. He is not sure if that is a problem in design, of if they were not
built correctly to specs. He thinks many of the waterways are misused in that they are
farmed clean and not preserved as intended.

Task 5 — Agricultural Production BMP Presentations

In each of the two counties, agricultural production workshops are held. These workshops
are well attended by project-targeted agribusiness and producers. The Project will develop
informative talks for these workshops, emphasizing BMPs specific to the production area(s)
of interest. These will be state-of-the-art presentations focused on economically and
environmentally sound crop production. Presentations will draw on expertise of OCC, ODA,
NRCS, agribusinesses, and cooperating producers.

Presentations will cover the following topics:

A. BMPs
1) Improved nutrient management
2) Nitrogen
3) Phosphorus

B. Reduced/madified tillage to minimize sediment loss to the environment
C. Buffer-strip Initiative of the NRCS and riparian management
D. Integrated pest management

1) Pests

2) Weeds

3) Insects

4) Diseases

5) Scouting

6) Thresholds

7 Pesticides and the environment
E. Risk reduction through improved management

Evaluation will be conducted indirectly through the post-project survey.
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Outputs:  1105.1: Water quality-related educational materials for agricultural production
management presentations

1105.2: Report on agricultural production management workshops, tours, and
field days

The project team developed two presentations for use at agricultural production meetings.
Project Director Mike Smolen presented the first, “BMPs in the Salt Fork Fork Watershed,”
(Appendix 16), at a field day in Alfalfa County. The second is a discussion of IPM methods,
focusing on musk thistle weevil release. It is to be used at another meeting in Alfalfa County
in Spring 2003 and is included as Appendix 17. These were completed in fulfillment of
Output 1105.1.

The following is submitted as fulfillment of Output 1105.2:

Tommy Puffinbarger (Alfalfa County Extension Educator, Agriculture), Bob LeValley (former
Woods County CED and Educator, Agriculture; currently OCES Area Extension Livestock
Specialist), and Roger Gribble (OCES Area Extension Agronomist) were listed as a match
for this project. Their activities in the watershed included a large number of educational
meetings with agriculture producers, covering a wide variety of crops and BMPs. Appendix
18 contains flyers and agendas from a sampling of these meetings.

The project directly sponsored a field day in August 2002. The BIOEN rainfall simulator was
set up to illustrate the effects of residue on runoff and soil erosion. As it turned out, the
simulator was not necessary since a much-needed rain saturated the area the night before
and day of the tour. Fortunately, the cooperator in whose field the simulator was set up
visited the site previous to the meeting and filmed the runoff that was occurring. The video
offered good evidence of how residue reduces the impact of the raindrops and helps reduce
soil erosion. Current plans are to publish the video on the OCES Water Quality website at
http://waterguality.okstate.edu.

In addition, the project greatly enhanced the technology available to the Alfalfa County
Extension office for their educational programming. Project funding purchased a laptop
computer, digital camera, scanner, lighted display board, and LCD projector. These items
would have been virtually impossible for this capital-poor area to obtain. Obviously they will
serve to increase the effectiveness of their educational presentations, as well as their
connectedness with the University.

Task 6 - Model the Environmental Impact, and Assess Changes in Knowledge Level
and Practices with a Post-project Survey

Profitability and cost of BMPs and alternative management systems will be
determined and used in the education program. A computer modeling activity will
consolidate findings from the demonstration sites and project their impact on
reduction of erosion and reduced pesticide and fertilizer applications across the
watershed. Computer modeling (Universal Soil Loss Equation and delivery
coefficients) will be used to determine erosion, sediment yield, nutrient yield, and
pesticide losses. Using various levels of BMP implementation, computer modeling
will project reductions in sediment, nutrient, and pesticide loading to the Great Salt
Plains Reservoir. All models will be accepted technology with well-established
procedures to project the impact of program on a watershed basis. This effort will
use the GIS database at OSU with research and graduate student support. [This
task differs from Task 2. Task 2 addresses attitudes and practices, whereas this
task addresses economics and environmental impact.] Modeling will be used to
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project the impact across the watershed, based on land use, topography and soils
information in conjunction with findings of Task 2.

Outputs:  1106.1: QAPP for BMP impact evaluation model

1106.2: Evaluation report on modeling of environmental impact of BMPs
relative to conventional practices; poster session for use with producers at
field site

OSU BIOEN Professor Dan Storm and Graduate Research Assistant Mike White performed
the modeling task of the project. All outputs were previously completed and submitted. A
brief summary of activities and findings of this task, taken from the modeling report (White,
et al., 2001) is included below. For more detailed information regarding the model and
simulation results, please see that document, available online at
http://biosystems.okstate.edu/waterquality/Publications/Saltfork_modeling.pdf.

MODELING

Introduction

The Soil and Water Assessment Tool, or SWAT, a distributed hydrologic basin-scale model,
was used to simulate and compare the effects of implementation of various agricultural
BMPs on water quality in the Salt Fork Watershed. An ArcView GIS interface was used to
convert the most current GIS (Geographic Information System) data for topography, soils,
land cover, and streams to a form usable by the model. Actual weather data in the form of
precipitation and temperature readings observed from 28 stations in and around the basin
were also utilized.

SWAT used these data to create a digital copy of the Salt Fork watershed basin. The
twenty-year period from 1980 to 2000 was selected as the time frame during which the
simulation of BMP implementation would be performed. To more accurately accomplish this
task, the SWAT model was calibrated against observed streamflow from three USGS gages
in the watershed. Two of these gages had records covering the entire period of interest. At
these two gages, the model was calibrated separately against both observed surface flow
and observed baseflow. Baseflow (from groundwater) was separated from daily stream flow
using a method adapted from the USGS HYdrograph SEParation (HYSEP) program (Sloto
and Crouse, 1996). The third gage only covered the period from 1980 to 1992. Since it is
located downstream of the Great Salt Plains Reservoir, baseflow separation was impossible.
Thus, the model was calibrated for total flow only at this site.

Model Limitations

A model by definition is a simplification of the real world. Hydrologic models will always
have limitations, because the science behind the model is neither perfect nor complete.
Additional model limitations may be the result of data used in the model, inadequacies in the
model, or using the model to simulate situations for which it was not designed. Important
limitations of the SWAT model that should be considered include:

» Weather data from a few stations may not be representative of the entire area.

» All hydraulic response units (HRU) in a sub-basin are assumed to have the same
topographical characteristics.

* Management varies by field, not by HRU as was assumed.
» Very small land covers are not represented in the GIS data.
» Land cover area fractions from the original GIS data cannot be preserved.
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Results

The basin that feeds the Great Salt Plains Reservoir covers more than 8,000 square
kilometers in both Oklahoma and Kansas. The majority of this area is rangeland, but a
guarter of the basin is covered in wheat. Much of this is contained in Oklahoma.

SWAT is a distributed model and operates on a daily time step, so it was possible to view
model outputs as they varied both spatially and temporally. Model outputs were grouped by
land cover and examined. Conclusions drawn from the calibrated model:

» Sediment and nutrient yields varied dramatically across the basin.
* Wheat cropland is the largest source of sediment.
« Each land cover has unique temporal nutrient and sediment distributions.

» Wheat cropland accounts for 92% of all surface nonpoint source nitrate contributions
to ground water.

BMP Results

Several tillage, harvest type, fertilization, and pesticide BMPs were compared. All
comparisons were made strictly on a relative basis since the model was not calibrated for
the majority of the outputs examined. Tillage (moldboard plow, stubble mulch, or low till)
and harvest type (grazing only, grain only, or grazing and grain) combinations were
simulated and compared. Several fertilization scenarios and application rates were
simulated. Herbicide applications on wheat and insecticide usage on alfalfa were also
examined. The primary conclusions from SWAT model BMP simulations included:

» Split fertilizer applications showed less nitrogen loss than a single pre-plant one.
» Switching from moldboard to low till reduced sediment yield by half.
» Harvest type had a greater influence than tillage on soluble nutrients.

» Harvest type and tillage had statistically significant effects on sediment and
sediment-bound nutrients.

» Higher fertilization rates increased nitrogen and phosphorous yields.

* Insecticide yield spiked a few times over the model period, likely due to short
residence time of the chemical and the timing of rainfall events relative to application.

* Yields of the wheat herbicide studied (Maverick™) show far less year-to-year
variability than insecticide, presumably due to longer lasting residuals.

POST-PROJECT SURVEY

In 2002, the OSU Bureau for Social Research was again contracted to conduct a telephone
survey of agricultural producers in the Salt Fork watershed. The purpose of the second
survey was to determine if any changes in agricultural practices had occurred during the
project period. Due to both budget and time constraints, this post-project survey was more
narrowly focused than the previous one. The survey instrument is included as Appendix 19.
The survey was reviewed and approved by the OSU Institutional Review Board.

As reported in the results of the pre-project survey, wheat accounts for approximately 90%
of the cropland in the watershed. Eighty-two of the 87 pre-project survey respondents were
identified as wheat producers. The project team set a goal of surveying at least 50 of these
individuals concerning their wheat production technigues and attitudes. Results from this
second survey could then be compared to the earlier one in order to document any changes
in producers’ attitudes or practices during the project period.
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In August 2002, the Bureau of Social Research initiated the work and completed 50 surveys.
Three producers refused, 10 callbacks were requested, 8 answering machines picked up,
one producer was deceased, one was physically or mentally unable to complete the survey,
no one answered at one location, and six producers were no longer farming. Overall, a 67%
response rate was reported. A higher rate would have been possible with more work, but
the intended goal of 50 respondents had been reached. In addition, the observed rate was
very close to the target of 70%, so extra effort was deemed unnecessary. Of the 50
respondents, two of them reported managing less than 50 acres wheat, so they were
removed from further analysis. The complete survey results are included as Appendix 20.
Table 5 contains a summary of these results, as well as a comparison to 1999 results.

Table 5. Comparison of 1999 (pre-project) and 2002 (post-project) survey results of 50 wheat
producers in the Salt Fork watershed.

1999 2002
Wheat acres 61102 62820
Yield Goal (bu/a) 45 43
Pre-plant N (Ibs/a) 40 43
Topdress N (Ibs/a) 39 36
Total N (Ibs/a) 78 77
P,Os (Ibs/a) 31 30
Dffrnt mngt, dffrnt fields(%) 38 67
Conservation tillage use (%) 67 88
Consider No-till (%) 35 48
Avg Yield (bu/a) 39 35
Consider Vegetated Buffer (%) 54(59)* 52(78)
Consider Trees in Buffer (%) 25(31) 21(31)

*Percentages in parentheses were calculated after producers that
responded “Not applicable” to the question were removed from the
respondent pool.

The results indicated a 1,700-acre increase in total wheat production area. The average
wheat acreage reported per producer was basically unchanged, with 1300 acres reported in
both surveys. Since the survey utilized a subset of those who responded to the first survey,
individual responses could be compared between the surveys. The difference in individual
reported acreage between the two surveys showed that on average, each producer gained
36 acres of wheat. However, drastic changes did occur for some individuals. These
changes ranged from a net loss of almost 2300 acres for one individual to a net gain of 2600
for another.

Producers were asked to list yield goals, pounds of nitrogen applied as both pre-plant and
topdress fertilizer, pounds of phosphate applied, and average yields. As seen in Table 5,
these numbers were virtually unchanged between the two surveys.

On the surface, two other questions showed only a slight change in response from 1999 to
2002. In both surveys, about half of the producers said they would consider putting in a
vegetated buffer between their crop and the creek. Review of the data reveals 9 producers
that said they would not consider a buffer in 1999 indicated they would consider a buffer in
2002. Only 2 producers that said they would consider a buffer in 1999 said they would not
in 2002. Producers were also asked if they would plant trees in a vegetated buffer. Review
of individual responses showed that although 5 producers changed their response from
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“yes” in 1999 to “no” in 2002, another 5 made the exact opposite switch, resulting in no
difference in percentages for each of those responses.

Although the syntax for these questions was identical in both surveys, an additional possible
response was added in 2002 that was not available previously. In 1999, producers were
only given the option of answering “Yes” or “No” to these questions. In the 2002 survey,
however, “Not applicable-no creek banks” was also listed as a potential response. In the
2002 survey, sixteen producers said the vegetated buffer question did not apply to them and
fifteen of these also said the trees in buffer question did not apply (one producer that
indicated “not applicable” to the vegetated buffer question said he would not consider
planting trees in a buffer). In 1999, seven of these had said they would consider a buffer
and nine had said they would not. Two of them had said they would consider planting trees
in a vegetated buffer in 1999, the other 13 had indicated they would not.

Removal of the 16 producers that listed “not applicable” to the vegetated buffer question
from the 2002 analysis left a sample size of 32. In 1999, 59% of these producers indicated
that they would consider installing such a buffer. This increased to 78% in 2002. The
percentage of these producers willing to plant trees in a buffer remained unchanged at 31%
for both surveys, despite the flip-flopping responses of the 10 producers already mentioned.

Increases in the use of other BMPs were also reported. Producers with differing
management for different fields almost doubled from 38% in 1999 to 67% in 2002. Only
35% of the producers said they would consider no-till in 1999, while almost half (48%) said
they would do so in 2002. The use of other conservation tillage methods also increased.

In 1999, producers were asked to list the primary tillage methods for their wheat fields. They
were given five possibilities: (1) chisel plow, (2) disk, (3) moldboard plow, (4) no-till, and (5)
other. Many of the producers listed multiple tillage methods in response to this 1999
guestion. In 2002, producers were asked simply if they used conservation tillage on any of
their wheat fields. In order to compare the two surveys, responses from 1999 were

reviewed and producers were re-grouped. “Non-conservation tillers” from 1999 were those
producers listing only “moldboard plow” as the primary tillage method. All other responses
categorized a producer as a user of conservation tillage. Under these stipulations, use of
conservation tillage increased from 67% in 1999 to 88% in 2002.

CONCLUSIONS

Comparison of the 1999 and 2002 survey results indicated that the use of BMPs in the Salt
Fork watershed has increased during the project period. A number of factors may have
contributed to this increase. First are the educational efforts of technical resource personnel
in the watershed, including those associated with the project. Another factor that plays into
this is the fact that BMPs are “best” by definition. For example, if a producer can be shown
that by following the soil test recommendations on a per field basis he can reduce fertilizer
use, and the cost associated with it, he has little problem using different management for
different fields.

Results indicated that producers in this watershed were already employing most of the
BMPs recommended, but that some areas could use further work, such as individual
management of separate wheat fields and soil testing in alfalfa fields. Attitudes toward
conservation tillage, and no-till in particular, seem to be improving, and producers are
becoming more receptive to riparian management and filter strip installation.

Task 7 - Final Report
Final report will be developed, printed and submitted.
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Outputs:  1107.1: Final Report
This report, including the appendices, tables, figures, and photos, is the final report.

Measures of Success

1. Producer implementation of tillage, nutrient, and pest management BMPs. Target is
20% adoption of BMPs after year 5.

Comparisons of the results from the pre- and post-project surveys are listed below.
(These results are discussed in detail under Tasks 2 and 6 in this report.)

» Different management for different fields (i.e., fertilizer application rate based
on soil test results) rose 29%, from 38% in 1999 to 67% in 2002.

» Conservation tillage use rose 21%, from 67% in 1999 to 88% in 2002.

* Willingness to consider a vegetated buffer rose 19% among producers with
stream banks, from 59% in 1999 to 78% in 2002.

* Willingness to consider no-till rose 13%, from 35% in 1999 to 48% in 2002.

» Willingness to consider planting trees in a vegetated buffer remained
unchanged at 31% from 1999 to 2002 among producers with stream banks.

2. Reduction in sediment loss estimated from cropland in the watershed based on
modeling the impact of BMP implementation. Target is 50% reduction.

The SWAT model results indicated that conservation tillage practices yield 25%
(stubble mulch) to 50% (low till) less sediment than moldboard plowing. Producers
reported a total of 111,100 acres of land in production in 1999 (97500 acres of
wheat, 8800 acres of alfalfa, and 4800 acres of sorghum). Pre-project survey results
indicated that producers moldboard plowed approximately 46,200 acres of this total
area. This means that at the start of the project, conservation tillage was already
being used on the remaining acres, equal to approximately 58% of the cropland in
the watershed. This results in a 15-29% reduction (0.58*25-50%) in sediment yield
compared to the worst-case scenario (all cropland moldboard plowed). The post-
project survey indicated an increase of 21% in the number of watershed producers
utilizing conservation tillage. Although the exact acreage affected was not recorded,
this translates to an additional reduction of sediment yield in the Salt Fork watershed.

3. Reduction in excess fertilizer applied by cooperating farmers when management is
based on soil testing and IPM principles. Target is 50% reduction on demonstration
farms compared to typical practices.

In a study conducted in cooperation with Burlington Coop Agronomist Kenneth
Failes, three years of soil test results and two years of fertilization and yield data
were collected from eight sites in Alfalfa County. This exercise demonstrated how
nitrogen in the soil profile can be “mined” for utilization by the wheat crop. Nitrogen
levels in the soil, as indicated by soil test results, were used to calculate a fertilizer
application rate. In the 1996-97 crop year, 38,502 pounds of N were applied to these
eight sites at an average application rate of 36.7 Ibs N/acre. Compared to 136,370
pounds of N at the typical application rate of 130 lbs N/acre, this is a 71.8% reduction
in fertilizer usage.

The following year, fertilizer application rates were again based on soil test results.
The amount of nitrogen actually applied was 95,765 pounds at an average rate of
91.3 Ibs N/acre for the 1997-98 crop year. This was a 33.0% reduction from typical
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fertilizer usage. In summary, utilizing these nutrient management BMPs resulted in a
49.2% reduction in the amount of fertilizer applied to these fields over a two-year
period. Yields during this period were satisfactory. In fact, an increase in the yield
goal for these fields (from 50 bu/acre to 60 bu/acre) was planned for the 1998-99
crop year.

4. Reduction in nitrogen and phosphorus loss estimated by modeling. Target is model
prediction of 50% reduction.

The modeling results indicated that splitting the application of nitrogen fertilizer into a
pre-plant application in the fall and a top-dress application in the spring reduced
several nutrient-related factors. In both the 1999 pre-project and 2002 post-project
surveys, approximately 75% of the respondents indicated that they utilize both a pre-
plant and a top-dress application. Multiplying the percentage of producers that split
fertilizer application by the percent reduction this practice accomplishes provides an
estimate of the total reduction for each parameter within the entire watershed. Table
6 shows the results obtained by combining the modeling and survey results in this
manner.

Table 6. Estimated reduction of nutrient loss in the Salt Fork watershed due to split
fertilizer application, calculated by combining the modeling and survey results.

Nutrient Parameter Reductipn que to split Produc_ers_that split Reduction in
application (%) application (%) watershed (%)
Nitrate leached almost 90 75 almost 67.5
Nitrate in lateral flow approx. 80 75 approx. 60
Nitrate in runoff greater than 50 75 greater than 37.5
Soluble P approx. 50 75 approx. 37.5
Sediment-bound P 20 75 15
Organic N 15-20 75 11.25-15

5. Reduction in pesticide use on cooperating farms employing IPM (improvements in
pest management through improved cultural practices, pesticide use only based on
scouting and thresholds, and implementation of non-pesticide practices). Target is
50% reduction on demonstration farms compared with typical practices.

The results of the interviews with cooperating producers indicated that several
improvements in pest management technigues are being utilized in the Salt Fork
watershed. Scouting to determine insect population levels before spraying is a
common practice. A few producers graze their alfalfa stands, which may have
benefit as a pesticide alternative. Still others among the group dislike the use of
pesticides for a variety of reasons; cost, environmental threat, safety concerns, and
do not use the pesticides unless it is absolutely necessary to save the crop. The
reduction in the amount of pesticide utilized by these individuals in comparison to
“typical” levels is dependent upon the crop, weather, and insect population.

Conclusions

The pre-project survey indicated widespread usage of many BMPs and generally favorable
attitudes toward BMP implementation. Still, comparison of pre-project and post-project
survey results showed improvement in both these areas over a three-year period. No-till
practices in the project area are a good example of this trend. At the project outset, few
producers used this method and it was viewed with open skepticism. However, by project

30



end, several producers were testing it on at least a portion of their cropland. The project
team also noted producers were more receptive to discussion of the practice than
previously. Overall, little change in individual acreage holdings was noted, but some very
great changes were recorded for a few individuals, with gains or losses of more than 2,000
acres. The impact of a community-wide education program can be very great when
management of such large parcels can change hands within a relatively brief period of time.

The impact of individual efforts can also be quite far-reaching. Burlington Coop Agronomist
Kenneth Failes aids many producers in northern Alfalfa County, the heart of the project
area. Widespread acceptance of regular soil-testing and nutrient management in the
watershed is due, in no small part, to the trust he has earned from his clientele over the
years. Another individual, Tommy Puffinbarger (Alfalfa County Extension Educator, Ag/4-H
Youth Dev), has been instrumental in promoting another BMP in the watershed. His efforts
to actively assist producers in collecting and releasing musk thistle weevils as a biological
control for musk thistle has helped reduce pesticide use in the area. As part of the project, a
sign was developed for producers to indicate when fields had been treated with the weevils.
When the OSU Integrated Pest Management program adopted this promotional tool for use
statewide, the impact of these efforts reached beyond the Salt Fork to include watersheds
all across Oklahoma.

Determining just how much BMPs impact a watershed was the goal of the project’s
modeling task. Results indicated that significant reductions in nutrient and soil loss could be
made with implementation of select BMPs. In addition, the results showed that in low slope
zones, such as much of the project area, upland range management could greatly impact
water quality. Poor upland management in the past may account for much of the sediment
deposition problem currently observed in the watershed.

One of the greatest impacts of the project was the widening of communications in the
sensitive area of environment and water quality within Extension at state, area, and county
levels and between Extension and other agencies. Improved relationships have been
forged that will provide for continued promotion and adoption of BMPs within the watershed.
New environmental content for extension programs and improved presentation technology
will increase the effectiveness of and encourage further attention to environmental programs
by county educators (e.g., Output 1105.2: musk thistle weevil presentation). The stage has
been set for continued effort beyond the original scope and duration of the project.

The project provided unique insight into BMP promotion and implementation. Multi-faceted
relationships exist between the agricultural community, various technical resource
personnel, and governmental agencies. The project survey was a good, strong step forward
in elucidating these relationships. Additional funding for a follow-up survey would allow the
OCES Water Quality office to evaluate the long-term impact of the project. Continued
cooperation and support would not only serve the Salt Fork watershed, but the lessons
learned could be used to enhance BMP implementation and improve water quality for a
much wider audience.
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Appendix 1 - Workplan

NONPOINT SOURCE PROJECT SUMMARY PAGE
FY 1997 319(h)

1. TITLE OF PROJECT:
Demonstration of Best Management Practices in the Salt Fork Watershed

2. PROJECT GOALS/OBJECTIVES:

The project is an education and demonstration project. Project goals are to improve
knowledge and nutrient and tillage management skills of 20% of producers through an
intense educational and demonstration program, and to show 50% reductions of erosion,
fertilizer use, and pesticide use through modeling.

The program will work through multiple educational avenues including educational meetings
with producers, focused meetings and training sessions with consultants and Certified Crop
Advisors (CCASs), the Watershed Home page, and demonstrations and field days. Activities
will be targeted at agribusiness and wheat producers, encouraging them to maintain up to
date information on crops, fertilizers, and pesticides. Demonstrations will compare BMPs
and conventional management to identify economic and environmental aspects of each
system.

3. PROJECT TASKS:

Task 1.  Establish Advisory/Steering Committee.

Task 2. Assess pre-project management practices and attitudes of a stetistically
valid sample of the producer population.

Task 3. Establish communications. Contributions will be made to the Alfalfaand
Woods County Extension newsletters. A WWW Home Page will be
established to keep all parties informed about project activities with timely
information. Self-guided tours will be established at each demonstration
site.

Task 4.  Establish ongoing demonstrations on nutrient management, |PM, and
tillage in each county. The IPM approach will promote prescription-based
applications, based on scouting and weather information rather than
preventive treatment.

Task 5. Develop environmental presentations for use at agricultural production
management meetings and workshops.

Task 6. Model the environmental impact, and assess changes in knowledge level
and practices with a post-project survey.

Task 7. Prepare and submit final report.

4. MEASURES OF SUCCESS.
1. Producer implementation of tillage, nutrient, and pest management BMPs. Target
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is 20% adoption of BMPs after 5 years.

2. Reduction in sediment losses estimated from cropland in the watershed based on
modeling the impact of BMP implementation. Target is 50% reduction.

3. Reduction in excess fertilizer applied by cooperating farmers when management
is based on soil testing and IPM principles. Target is 50% reduction on
demonstration farms compared to typical practices.

4. Reduction in nitrogen and phosphorus loss estimated by modeling. Target is
model prediction of 50% reduction in the watershed.

5. Reduction in pesticide use on cooperating farms employing IPM (improvements
in pest management through improved cultural practices, pesticide use only based
on scouting and thresholds, and implementation of non-pesticide practices).
Target is 50% reduction on demonstration farms compared to typical practices.

5. PROJECT TYPE:

Statewide () Watershed (x) Demonstration (x)
6. WATER BODY TYPE:
River (x) Lake (x) Wetland (x)
Ground Water  (X) Other ()
7. PROJECT LOCATION:
Basin () Segment ()

This project is focused on the Great Salt Plains Reservoir watershed (OK621010), a 1400 sq.
Mile watershed in Woods and Alfalfa counties. The watershed includes approximately 113
miles of stream and a 8890 ac reservoir. It includes the Salt Plains National Wildlife Refuge

8. NPSMANAGEMENT PROGRAM REFERENCE:

Agricultural NPS Management Program: 111-7, Pesticide and fertilizer use problem
evaluation; 111-9 OSDA/ODA Coordination activities for the development of research
projects on nutrient management

9. NPSASSESSMENT REPORT STATUS:

Impaired (X) Impacted () Threatened ()

The Reservoir and its tributaries have excessive siltation that has eliminated spawning
habitat, led to fish kills during hot summers, and initiated excessive algae blooms. The area
was considered partially supporting for warm water fishery (based on monitored data),
eutrophic and partially supporting for recreation (based on monitored by OWRB) in the 1987
assessment. High sediment arsenic is thought to originate from pesticide use in the basin.

10. NPSASSESSMENT REPORT REFERENCE:

The 1989 assessment shows numerous fish kills, high levels of suspended solids (Cause
Code 11) and nutrients (Cause Code 9), and documented levels of pesticides (Cause Code 2).
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11. KEY PROJECT ACTIVITIES:

Hire Staff () Monitoring () Education (x)
Technical () Regulatory () BMP )
Assistance Assistance I mplementation
Demonstration
Proj ect %) Other ()

12. NPSCATEGORY(IES):
Agricultural: Non-irrigated crop production (11);

13. PROJECT COSTS:
Federal: $90,000 State: $60,000 Total: $150,000

14. PROJECT MANAGEMENT:

Oklahoma Conservation Commission will provide administrative and liaison for this project.
OCC will subcontract with OSU Cooperative Extension to conduct education and
demonstration tasks. Contact person for OSU Cooperative Extension is Michael Smolen
(405-744-8414). Smolen will provide overall guidance and coordination to the project.

15. PROJECT PERIOD:

July 1, 1997 through September 30, 2000
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Agency:
Oklahoma Cooperative Extension Service

Title:
Demonstration of Best Management Practices in the Salt Fork Watershed

Task Number:
1100

Project L ocation:

This project isfocused on the Great Salt Plains Reservoir watershed (OK621010), a 1400 sq.
Mile watershed in Woods and Alfalfa counties. The watershed includes approximately 113
miles of stream and a 8890 ac reservoir. It includes the Salt Plains National Wildlife Refuge

Problem Statement:

The Salt Fork of the Arkansas River and two small tributaries flow into the Great Salt Plains
Wildlife Refuge and the Great Salt Plains Reservoir. The Reservoir and its tributaries have
excessive siltation that has eliminated spawning habitat and promoted fish kills during hot
summers. The lake also has excessive algae blooms. The area was considered partially
supporting for warm-water fishery (based on monitored data), eutrophic and partialy
supporting for recreation (based on monitored by OWRB) in the 1987 assessment. High
sediment arsenic is thought to originate from pesticide use in the basin. The 1989 assessment
shows numerous fish kills, high levels of suspended solids (Cause Code 11), high levels of
nutrients (Cause Code 9), and documented levels of pesticides (Cause Code 2). Although
thisareais designated medium priority in the 303(d) list, its importance isfar greater due to
the wildlife and habitat values.

The Great Salt Plain National Wildlife Refuge includes 32,000 acres entirely within the
watershed. Itisutilized by several rare or endangered birds including whooping cranes,
interior least terns, bald eagles, and American avocets. It isconsidered critical habitat for the
whooping crane, and supports a wide variety of other birds and wildlife. Although pesticide
residues have not been found in bird or fish tissue, concern for episodic pesticide
contamination exists due to the high level of protection desired and the extensive agricultural
activity in the watershed.

Salt Fork watershed above the Reservoir includes about 1400 square miles, in the middle of
the breadbasket of Oklahoma agriculture. The causes are primarily associated with non-
irrigated agricultural production. (Petroleum activities will not be addressed.) Addressing
the agricultural issues will reduce nutrients, sediment, and pesticides entering this watershed
primarily in wheat and pasture.

Technology transfer of BMPs for sediment, nutrients, and pest management is the key to
implementation. A tremendous opportunity is the development of support industriesin this
areaincluding consultants, Certified Crop Advisors, and other support industries. These
industries have shown interest and support for an in-depth educational effort. These
industries contact producers on adaily basis and area key to reaching producers.
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Description/Objective:

The project is an education and demonstration project, with goals to improve the nutrient
management and tillage management skills of 20% of producers directly through intense
educational and demonstration activities, and to show 50% reduction of erosion, fertilizer
use, and pesticide use on 10 demonstration sites. A target of directly influencing 20% of
producers was sel ected because 20% has been demonstrated as theinitial critical level to
stimulate wider diffusion through the target community (Cuperus & Berberet 1995). If we
achieve the 20% goal, arapid diffusion from farmer to farmer is likely to occur through
producer meetings, through the State Association of whesat growers, and through daily
interactions of producers and agricultural businesses.

Activitiesinclude installing 10 demonstration sites at suitable locations throughout the
watershed, conducting educational programs to teach the use of BMPs, and promoting
continued support for BM P-implementation through Agribusiness cooperators, Certified
Crop Consultants, Cooperative Extension Service agents, and other important actors.

The project will have an Advisory/Steering Committee. The Committee will consist of
representatives of agencies such as the Conservation Districts, OCC, Cooperative Extension
Service, Oklahoma Department of Agriculture, Natural Resource Conservation Service,
along with producers and representatives from agribusiness. The Committee will meet
annually or more frequently if necessary.

The Committee will help formalize working relationships and plansin away that is
acceptable to all the agencies. This committee will assure cooperation among the agencies
and commonality of objectives. This committee will also make sure the objectives are clear
and organized. This committee will also help design demonstrations and make sure they are
technically sound and relevant.

The Committee will help design demonstrations and field days, identify target audiences, and
assist in publicizing events. The Committee will help design the recordkeeping systems that
will be presented along with BMPs. Their principal role will be to assure relevance and
credibility of the program. Their role will be to help target this program and make sure there
isownership by agribusiness and producers, and support from their neighbors and clients.

OCES State Specialists with assistance from Area and County agents will install
demonstration plots on producer fields at 10 locations within the project area. Each site will
be set up for self-guided tours and formal tours. The formal tours will occur in conjunction
with field days where other topics such as variety selection and profitability always draw a
crowd. Producer involvement in the demonstration plots will help spread the information
throughout the farming community. BMPs will include: conservation tillage, nutrient
management, and pest management to reduce erosion, sediment production, and |oss of
nutrients and pesticides to surface and ground waters. Educational programs will stress the
importance of recordkeeping in production systems and in pollution prevention.

There will be at least 10 demonstrations for this project. Tourswill focus on demonstration
of BMPs with emphasis on environmental protection. There will be discussions of integrated
crop management components of BMPs and the balance between environmental and
economic goals. Key environmental components that the tours will focus on are:
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A. Minimizing sediment loss.

B. Improving nutrient management and reducing the use of nitrogen and
phosphorous fertilizer by mining excesses already in the soil profile.

C. Minimizing impact of pesticides through use of integrated pest management.

The program will work through multiple educational avenues including educational meetings
with producers, focused meetings and training sessions with consultants and Certified Crop
Advisors (CCAs), the Watershed Home page, and demonstrations and field tours. Activities
will be targeted to agribusiness and wheat producers, encouraging them to maintain up to
date information on crops, fertilizers, and pesticides. Demonstrations will compare BMPs,
conventional management, high input management, and no inputs and identify economic
aspects as well as environmental concerns for each system.

Program evaluation will consist of assessing producer knowledge and behavior before and
after the educational program, and applying case-study information to similar areas across
the watershed. Producers in the watershed will be surveyed on their management practices
before and after the educational program. Ten producer-cooperator operations will be
utilized as case study sites for whole farm assessment. These whole farm assessments will
take considerable time to achieve complete evaluation. Although this does not give a general
evaluation of practicesin the area, it gives in-depth evaluation that will be valuable in
sharing project results.

A computer modeling activity will consolidate findings from the demonstration sites and
project their impact on reduction of erosion and reduced pesticide and fertilizer applications
across the watershed.

Project Tasks:

Task 1 - Establish Advisory/Steering Committee

Establish Advisory/Steering Committee as described in above to assure agency coordination
and cooperation in implementation efforts. Producers-Agribusiness representatives will be
included. Thisgroup will meet approximately annually to share program progress and
develop support among agencies and producers.

Cost: $5,000

Cost is based on the Steering Committee meeting in two-hour sessions six times a year for
one year and four times per year for two years. The Advisory Committee will meet annually
for half-day sessions. $3000 is the salary match of Extension Specialists participating in
these meetings. The balance will cover travel costs of participants and any printing required
to support the meetings.

Task 2 - Assess Pre-Project Management Practices and Attitudes

Assess pre-project management practices and attitudes of a statistically valid sample of
producer population. Producersin the watershed will be surveyed for their present attitudes
and behaviors with respect to: utilization of tillage, nutrient, and pest management BMPs.
Preliminary analysis suggested there are approximately 120 producersin the watershed. At
project completion, a subset of the same producers will be assessed to document changes.
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Cost: $20,000

Cost is based on 400 producers surveyed twice at cost of about $25 per interview. Actua
budget will be used to pay graduate student assistants to develop instrument and analyze
results, hourly wage and telephone charges. Match will come from faculty advisor.

Task 3 - Establish Communications

Contributions will be made to Alfalfa and Woods County agricultural newsletters. A WWW
Home Page will be established to keep al parties informed about project activities with
timely information. At this time we have no criteriafor evaluating effectiveness of the web
page other than number of visits. The home page will offer an opportunity for participants to
ask questions of those involved, however.

Self-guided tours will be established at demonstration sites. Self-guided tours will consist of
akiosk, or shelter, with signage describing the project and requesting feedback from viewers.
Most self-guided tours will be set up in conjunction with an attractive item like a variety
trial. A guest registry will be included so we can know how many people chose to tell us
they visited. These tours are intended to be non-threatening private activities that do not lend
themselves to evaluation.

The newsletter articles will be targeted to wheat, cattle and alfalfa producersin the
watershed. The focuswill be on key environmental components including:

A. Minimizing sediment loss

B. Improving nutrient management and reducing nitrogen and phosphorous
application based on soil testing for excess nutrient already in the soil profile.

C. Minimizing impact of pesticides through utilization of integrated pest
management practices and approaches.

There will be an additional focus on the interface of wheat and alfalfa with cattle and afocus
on riparian protection during the grazing period.

Cost: $15,000

Cost includes contribution of Smolen (one week $1800), Cuperus (one week $1600), Gribble
(one week $1300), 10% of Water Quality/IPM Specialist ($2800), and travel ($1000). Also
costs for newsletter printing and mailing, 500 per quarter, ($3500) and signs, kiosks, and
materials for self-guided tours ($3000).

Task 4 - Establish Ongoing Demonstrations on Nutrient Management, | PM, and Tillage
in Each County

Demonstration plots will be established at 10 locations. Project personnel (Mulder, Krenzer,
Gribble, and County agents) will work with 10 farmers to establish case histories of reduced
pesticide use, considering herbicide use, fungicide use, and insecticide use. The IPM
approach will promote prescription-based applications, based on scouting and weather
information rather than preventive treatment. Demonstrations will focus primarily on wheat
and afalfa production, the principal cropsin the area.

The plots are installed to demonstrate to producers that water quality BMPs can be utilized
without production losses and without excessive expense to the producer. Demonstrating
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such practicesis essential to acceptance by producers. Standard Extension demonstration
plotswill beinstalled.

There will not be sufficient funding to demonstrate riparian protection. However, cattle
management practices with respect to water quality will be included in public meetings and
educational programs associated with this project.

Cost: $40,000

Cost: includes travel ($4500), plot materials (signage $5000, fertilizer, pesticide, and seed
$3000), equipment rental and landowner expenses ($2000), soil sampling ($2500), and salary
for techniciansto install plots. Professional contribution will be obtained from Krenzer,
Gribble, Stiegler, Johnson, Zhang, and all county agents ($17,800). Water Quality/IPM
Specialist will commit 10% time ($2800).

Task 5—Agricultural Production BMP Presentations

In each of the two counties, agricultural production workshops are held. These workshops
are well attended by project-targeted agribusiness and producers. The Project will develop
informative talks for these workshops, emphasizing BM Ps specific to the production area(s)
of interest. These will be state-of-the-art presentations focused on economically and
environmentally sound crop production. Presentations will draw on expertise of OCC, ODA,
NRCS, agribusinesses, and cooperating producers.

Presentations will cover the following topics:

A. BMPs
1 Improved nutrient management
2) Nitrogen

3) Phosphorus

B. Reduced/modified tillage to minimize sediment loss to the environment
C. Buffer-strip Initiative of the NRCS and riparian management
D. Integrated pest management

1) Pests

2) Weeds

3) Insects

4) Diseases

5) Scouting

6) Thresholds

7) Pesticides and the environment

E. Risk reduction through improved management
Evaluation will be conducted indirectly through the post-project survey.
Cost: $30,000

Cost includes Water Quality/IPM Specialist 10%, Johnson, Cuperus, Zhang, Gribble, and
County agents. Time committed by Specialists and County Agents, one-day per meeting and
one-day preparation per meeting (18 days) far exceeds the matching requirement of $30,000.
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Task 6 - Model the environmental impact, and assess changes in knowledge level and
practices with a post-project survey

Profitability and cost of BMPs and alternative management systems will be determined and
used in the education program. A computer modeling activity will consolidate findings from
the demonstration sites and project their impact on reduction of erosion and reduced
pesticide and fertilizer applications across the watershed. Computer modeling (Universal
Soil Loss Equation and delivery coefficients) will be used to determine erosion, sediment
yield, nutrient yield, and pesticide losses. Using various levels of BMP implementation,
computer modeling will project reductions in sediment, nutrient, and pesticide loading to the
Great Salt Plains Reservoir. All models will be accepted technology with well-established
procedures to project the impact of program on awatershed basis. This effort will use the
GIS database at OSU with research and graduate student support. [Thistask differs from
Task 2. Task 2 addresses attitudes and practices, whereas this task addresses economics and
environmental impact.] Modeling will be used to project the impact across the watershed,
based on land use, topography and soils information in conjunction with findings of Task 2.

Cost: $30,000

Cost based on graduate assi stantship 50% time for three years ($22,000), computer for
modeling ($2500) and matching salary from afaculty advisor and senior project personnel
(%$5,000), travel ($500).

Task 7 - Final Report
Final report will be developed, printed and submitted.
Cost: $10,000

Cost is based on three months professional time to draw together the multifaceted
components of this project.

Outputs (by Task):
Task No. Output Due Date
1101.1 | Report on structure of Advisory committees and October 1997
membership

1101.2 | Minutes of advisory committee meetings and committee Semiannually
accomplishments, following each meeting

1102.1 | Survey instrument September 1997

1102.2 | Reports of assessment of producer attitudes and practices | June 30, 2001
regarding tillage, nutrient, and pest management BMPs

1103.1 | Newsdletter contributions at time of mailing As published

1103.2 | Description and URL of WWW Home Page January 1998

1104.1 | Description of demonstration plots and self-guided tours July 2001

1104.2 | QAPP for demonstration sites, including locations and November 1997
plans for 10 demonstration plots

1104.3 | Identify cooperators for 10-1PM case studies; Report July 2001
initial description of operations

1104.4 | Report fertilizer use, pesticide use, and crop history on 10 | In final report
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cooperating farms (changes from previous years to be
summarized and explained)

1105.1 | Water quality-related educational materials for August 2001
agricultural production management presentations

1105.2 | Report on agricultural production management June 30, 2002
workshops, tours, and field days

1106.1 | QAPP for BMP impact evaluation model January 1999

1106.2 | Evaluation report on modeling of environmental impact | September 2002
of BMPsrelative to conventional practices; poster
session for use with producers at field site

1107.1 | Fina Report September 2002

Pr oject M anagement:

Office of Secretary of Environment and OCC will oversee project and act as liaison between
project and EPA. Individuals from OSE may be called on to interface with other agencies
and to contribute to educational programs from time to time. Oklahoma Conservation
Commission will provide administrative oversight to this project. OCC will develop a
cooperative agreement with OSU Cooperative Extension to conduct education and
demonstration tasks. Contact person for OSU Cooperative Extension is Michael Smolen
(405-744-8414). Smolen will provide overall guidance and coordination to the project.

An Extension Water Quality/IPM Specialist position will be established at the Extension
District Officein Enid. This person will devote 25% time to water quality education in the
watershed area and interfacing with cooperating agencies and organizations.

A project subgroup will be established to implement demonstrations on cooperating farms.
This subgroup will be lead by Gerrit Cuperus, IPM Coordinator (405-744-9419) and will
include the following people:

Roger Gribble, Area Agronomist (405) 237-7677
James Stiegler, Soil Specialist (405) 744-9620
Gordon Johnson, Fertility Specialist (405) 744-6420
Gene Krenzer, Wheat Specialist (405) 744-9617
Robert LeValley, Ag Agent Woods County (405) 237-2786
Tommy Puffinbarger, Ag Agent Alfalfa County (405) 395-2134
Hailin Zhang, Soil Fertility Specialist (405) 744-9566
Phil Mulder, Entomologist, Alfalfa (405 744-9416

Tom Royer, Entomologist, Wheat (405) 744-9406

The Oklahoma Conservation Commission, Natural Resource Conservation Commission,
Department of Wildlife Conservation, Oklahoma Department of Agriculture, and the local
conservation district will be partnersin public education programs.

A graduate student will be employed to determine the actual cost/benefit of BMPs that are
demonstrated, to analyze the effectiveness of IPM employed with farm cooperators, and to
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evaluate the environmental impact of the project.

An Extension professional will provide educational support throughout project development
and implementation including educational materials devel opment, demonstration
implementation, and project evaluation. Cuperus and Smolen will be project coordinators
from OCES. OCES will provide support for the technical aspects of Integrated Pest
Management, assist in project coordination, assist in newsletter devel opment, develop and
update Home page, develop IPM and nutrient demonstrations, and assist in tillage
demonstrations.

M easur es of Success:

1.

Producer implementation of tillage, nutrient, and pest management BMPs. Target is
20% adoption of BMPs after year 5.

Reduction in sediment loss estimated from cropland in the watershed based on
modeling the impact of BMP implementation. Target is 50% reduction.

Reduction in excess fertilizer applied by cooperating farmers when management is
based on soil testing and IPM principles. Target is 50% reduction on demonstration
farms compared to typical practices.

Reduction in nitrogen and phosphorus loss estimated by modeling. Target is model
prediction of 50% reduction.

Reduction in pesticide use on cooperating farms employing IPM (improvementsin
pest management through improved cultural practices, pesticide use only based on
scouting and thresholds, and implementation of non-pesticide practices). Targetis
50% reduction on demonstration farms compared with typical practices.
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Project Budget:

July 1, 1997 through December 31, 2000

FTE EPA OoSuU Total

Per sonnel 3.3 50200 46000 96200
Fringe Benefits 15000 14000 29000
Travel 6000 6000
Supplies

Field plots (signage) 5000 5000

Postage 2000 2000

Printing 2800 2800
Contractual Services

Soil tests 2500 2500

Telephone (surveys) 2000 2000

Equipment rental 2000 2000
Equipment (computersfor project) 2,500 2,500
Total $90,000 $60,000 $150,000
Per centage of Total 60% 40%

Project Staffing:

FTE Yrs FED OoSuU

Smolen 0.02 3 0.06 4500
Cuperus 0.02 3 0.06 3600
Gribble 0.05 3 0.15 6700
Krenzer 0.02 3 0.06 3600
Johnson 0.02 3 0.06 4200
Stiegler 0.02 3 0.06 3900
LeValley 0.1 3 0.3 10500
Puffinbar ger 0.1 3 0.3 9000
WQ Specialist 0.25 3 0.75 28200

Student 0.5 2 15 22000

TOTAL 3.3 $50,200 $46,000
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I’'D LIKE TO BEGIN BY ASKING YOU SOME QUESTIONS ABOUT THE CROPS Y OU

PLANT.

1. How many acres of wheat do you have?
NUM (if lessthan 100, skip wheat)

How many acres of afalfado you have?
NUM (f lessthan 10 skip alfalfa)

NUM (if less than 50 skip sorghum)
4. Do your have soybeans? YES/NO

How many acres of sorghum do you have?

5. Areyour soybeans asingle crop or double crop?

6.

CROP-SPECIFIC QUESTIONS -- WHEAT

What other crops do you have (besides wheat, alfalfa, sorghum, and soybeans)?

Now | would like to ask you some questions about your wheat production practices.

7. What varieties of wheat do you grow?
OPEN seelist
Jagger
Custer
2137
2174
Tomahawk
AGSECO 7853
Longhorn
Ogallaa
2163
Karl (Karl 92)
2180
Chisholm
Tonkawa
Cimaron
Coronado
Big Dawg
ke

8. Of the acres of wheat, how many do you harvest for grain?

NUM

9. Of the acres of wheat, how many do you graze?

NUM

10. What is your typical stocking rate for grazing wheat?
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11. How often do you soil test for wheat?
Every year
Every 2-3 years
Every 3-4 years
Never

12. Do you soil test the subsoil (6” to 24" depth)
YES/NO

13. What isyour yield goal for wheat? How many bushels per acre?
How many pounds of Nitrogen per acre do you typically apply to wheat?

14. Pre-plant NUM

15. Top Dress NUM
16. Together then, thatis__ pounds of nitrogen per acre applied to your wheat.
17. How many pounds of Phosphate per acre do you typically apply to wheat?

18. Do you have different yield goals for some fields?
YES/NO

19. What is your primary tillage method for wheat? (read list. They may say more than one.)
Mold board plow
Chisel plow
Disk
No-till
Other —describe
20. Do you use deep ripping in any of your fields?
YES/NO

21. What chemical products do you use for Insect Control on wheat?
21B. For each product ask “isit applied by ground or aerial applicator?’

22. What chemical products do you use for Weed Control on wheat?
23. What chemical products do you use for Disease Control on wheat?

24. Would you consider using No-till for wheat?
YES/NO

25. Why would you consider using No-till for wheat?
OPEN

26. Why would you NOT consider using No-till for wheat?
OPEN

27. What isyou're average yield for wheat? (bushels per acre)
CROP-SPECIFIC QUESTIONS -- ALFALFA
Now | would like to ask you some questions about your alfalfa production practices.

28. What varieties of alfalfado you plant?
OPEN or givelist
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29. Do you graze your afalfa?
YES/NO

30. What date do you start to graze alfalfa? APPROXIMATE DATE
31. How long do you graze (number of months)?

32. What chemical products do you use for Insect Control on Alfalfa?
32B. For each product mentioned ask, “isit ground applied or aerial applied?’

33. What chemical products do you use for Weed Control on Alfafa?
34. What chemical products do you use for Disease Control on Alfalfa?
35. What isyour average yield for alfalfa? How many tons per acre.

36. How often do you soil test your alfalfafields?

Every year? Every 3years? Every time plant .
37. How often do you apply phosphate fertilizer?

Every year? Every 3years? Every time plant .

CROP-SPECIFIC QUESTIONS -- SORGHUM
Now | would like to ask you some questions about your sorghum production practices.

38. What varieties of sorghum do you produce?
OPEN or givelist

39. What is your production yield goal for sorghum? How many bushels per acre?
NUM

40. How often do you soil test for sorghum production?
Every year
Every 2-3 years
Every 3-4 years
Never

41. What chemical products do you use for Insect Control on Sorghum?
41B. For each product mentioned ask, “isit ground applied or aerial applied?’

42. What chemical products do you use for Weed Control on Sorghum?

43. What chemical products do you use for Disease Control on Sorghum

44. What is your average yield of sorghum? (bushels per acre).

WE ARE ALMOST FINISHED. NOW I'D LIKE TO ASK SOME GENERAL
QUESTIONS.

45. How many acres do you moldboard plow?
NUM

46. Do you have areas of salt accumulation in your cropland?
YES/NO
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47. Isthat in your range or pastureland or both?
YES/NO

48. How many acres are affected by salt accumulation?
49. Do you have stream-bank erosion problems?

YES/NO
50. Would you consider leaving a vegetated buffer between your crop and the stream?
YES/NO
51. Would you consider planting trees in the buffer?
YES/NO
52. Do you have any field gulleys that occur most years?
YES/NO
53. Would you consider installing a grassed waterway or terraces to prevent gulleying?
YES/NO
54. Where do you get advice for management of insect, weeds, and disease?
OPEN
55. Where do you get advice for fertilizer and lime needs?
OPEN

56. Finally, may | ask which of the following age groups you arein?
AGE: 18 TO 25; 26-40; 41-60; OVER 60

THOSE ARE ALL OF MY QUESTIONS. THANK YOU FOR YOUR TIME. HAVE A
GOOD DAY/EVENING.

57. Would you be interested in a copy of the report from this suvey?
IF YES, GIVE NAME AND ADDRESS (CONFIDENTIALLY)
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OKLAHOMA COOPERATIVE EXTENSION SERVICE
WATER QUALITY PROGRAMS

Salt Fork Watershed

Agricultural Producer Survey
Results

T Land
Cover
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Range
[ Forest
I Water
7] Pasture/Hay

B Row Crops
Small Grains

- [ Urban

| Wetlands
 PURE iy

This project is funded in part by US EPA and the Oklahoma
Conservation Commission under Cooperative Agreement AG-97-
EX002, "Demonstration of Best Management Practices in the Salt
Fork Watershed,” (FY 97 319(h) Task 1100).

In September 1999, Dr. Mike Smolen and Dr. Gerrit
Cuperus of the OSU Cooperative Extension Service
contracted the OSU Bureau for Social Research to conduct
a survey of agricultural producers in the Salt Fork
Watershed. The Extension Service provided the Bureau
with a list of producers in the watershed from Woods and
Alfalfa counties. A telephone interview was conducted to
determine producers’ planting and fertilizing practices, field
size and yield for each crop grown (wheat, alfalfa, or
sorghum), and sources of information for crop management
and erosion control.

All interviewing staff underwent training in interviewing
techniques, including the subject of confidentiality. Each
interviewer signed a confidentiality agreement. In the
survey database a randomly generated respondent number
identifies each producer so that no identifying information is
linked to the survey responses.

A total of 87 producers responded to the survey and met the
minimum production acreage requirements. Of these, 82
produced wheat, 58 alfalfa, and 23 sorghum. Individuals
were asked only those questions pertaining to their crop
operations.

The survey results are presented here in table form. For
each question, the number of producers and percentage of
respondents for each different response are listed.
Responses that were mentioned by a single producer are
listed under each table. Some producers gave more than
one response to a single question, so the total number of
responses may be greater than the number of respondents.

For further information, please contact the Extension Water
Quiality Office at 405/744-5653 or write:

OCES Water Quality Programs
218 Ag Hall

Oklahoma State University
Stillwater, OK 74078



Q1: How many acres of wheat do you have?

Acres of Wheat Number (%)
0-49 5 5.7
50 - 500 25 28.7
501 - 1000 23 26.4
1001 - 1500 12 13.8
1501 - 2000 6 6.9
2001 - 2500 8 9.2
Over 2501 8 9.2

Answersfrom 87 of 87 producers

Q7: What varieties of wheat do you grow?

Variety Number (%)
Tonkawa* 66 80.5
Jagger 35 42.7
2163 18 22.0
2137 13 15.9
2174 6 7.3
Tomahawk 6 7.3
Big Dawg 6 7.3
AGESCO 7853 4 49
Coronado 4 4.9
Ogdlaa 3 3.7
Cimarron 3 3.7

Answersfrom 82 of 82 producersw/more than 50 acres wheat
Mentioned once: 47, 2136, 2180, Karl 92, Custer, ke,
Longhorn, Red Dawg, Pioneer, Different every year

Q9: Of the acres of wheat, how many do you graze?
Acres grazed Number (%)
0 24 29.3
1-500 33 40.2
501 - 1000 11 134
1001 — 1500 3 3.7
1501 — 2000 5 6.1
2001 — 2500 3 3.7
Over 2501 3 3.7

Answersfrom 82 of 82 producersw/more than 50 acres wheat

Q10: What isyour typical stocking rate for grazing wheat
(cattlelacre)?

Cattle/acre Number (%)
1 45 789
2 8 14.0
3 3 5.26
5 1 1.75

Answersfrom 57 of 58 producers that graze cattle on wheat

Q11: How often do you soil test for wheat?

Soil test Number (%)
Every year 57 69.5
Every other year 12 14.6
Every 3-4 years 11 134
Never 2 24

*The Oklahoma Agricultural Statistics Service has reported that

Tonkawa totaled less than 2% of seeded acres for each of the last 5 years.

Q8: Of the acres of wheat, how many do you harvest for
grain?

Acresfor grain Number (%)
0 3 3.7
1-500 25 30.5
501 - 1000 24 29.3
1001 - 1500 8 9.8
1501 - 2000 8 9.8
2001 - 2500 9 11.0
Over 2501 5 6.1

Answers from 82 of 82 producersw/more than 50 acres wheat

Answersfrom 82 of 82 producersw/more than 50 acres wheat

Q12: Do you soil test the subsoil for wheat?

Subsoil test Number (%)
Yes 38 46.9
No 43 53.1

Answersfrom 81 of 82 producersw/more than 50 acres wheat



Q13: What isyour yield goal for wheat? How many bushels per

Q15: How many pounds of N/ac do you typically apply to wheat

acre?

Yield Goal (bu/a) Number (%)
0 2 2.5
30-35 2 2.5
40 21 26.6
45 - 47 16 20.3
50 31 39.2
55-60 5 6.3
80-100 2 2.5

Answersfrom 79 of 82 producersw/more than 50 acres wheat

Q27: What is your average yield for wheat? How many bushels

as top dress?

N (Lbs/a) Number (%)
0 8 10.0
20-25 9 11.3
30-35 23 28.8
40 - 45 15 18.8
50-55 11 13.8
60 - 65 9 11.3
70-80 5 6.3

Answers from 80 of 82 producersw/more than 50 acres wheat

16: Together then, that is Ibs. N/ac applied to your wheat.

per acre?

Avg yield (bu/a) Number (%)
20 3 3.7
25-32 16 195
35-42 37 45.1
45-50 21 25.6
55-60 4 4.9
65 1 1.2

Answersfrom 82 of 82 producersw/more than 50 acres wheat

Q14: How many pounds of N/ac do you typically apply to wheat

N (Lbs/a) Number (%)
20- 27 2 25
30-38 3 38
40 - 48 3 3.8
50 - 56 7 8.8
60 - 65 9 11.3
70-78 7 8.8
80-85 16 20.0
90-95 11 13.8
100 - 105 14 175
110 - 150 8 10.0

as pre-plant?

N (Lbs/a) Number (%)
0 12 15.2
1-25 9 114
26 - 50 29 36.7
51-75 21 26.6
76 - 100 8 10.1

Answersfrom 80 of 82 producersw/more than 50 acres wheat

Q17: How many pounds of phosphate per acre do you typically

Answersfrom 79 of 82 producersw/more than 50 acres wheat

apply to wheat?

P (Lbg/acre) Number (%)
0 23 28.0
1-25 25 30.5
26 - 50 24 29.3
51-75 2 2.4
76 - 100 7 8.5
Over 100 1 1.2

Answersfrom 82 of 82 producersw/more than 50 acres wheat



Q18: Do you have different yield goals for some wheat fields?

Response Number (%)
Yes 29 35.8
No 52 64.2

Q21B: Do you typically apply insecticide on wheat by ground or
aerial application or both?

Answersfrom 81 of 82 producersw/more than 50 acres wheat

Q19: What is your primary tillage method for wheat?

Tillage method Number
Mold board 43
Chisal Plow 42
Disk 39
Min. plow, min. till, low-till 3
No-till 2
Conventional 2
Sweep-plow 2
Stubble farming 2
Spring tooth 2
Crust busting 1

Answersfrom 79 of 82 producersw/more than 50 acres wheat

Q20: Do you use deep ripping in any of your wheat fields?

Application method Number (%)
Ground 11 55.0
Aerid 4 20.0
Both 5 25.0

Answersfrom 20 of 20 producers who answered Q21

Q22: What chemical products do you use for weed control on wheat?

Herbicide Number (%)
Finesse 34 50.7
Glean 25 37.3
2,4-D 21 313
Amber 9 134
Ally 5 7.5
Maverick 4 6.0
Don’t Know 3 45
Banvel 2 3.0

Response Number (%)
Yes 27 329
No 55 67.1

Answers from 82 of 82 producersw/more than 50 acres wheat

Q21: What chemical products do you use for insect control on
wheat?

Answersfrom 67 of 82 producersw/more than 50 acres wheat
Mentioned once: None, Banvel + 2,4-D, Rhonox, Torodon 22K,
Roundup Ultra, Weed Out

Q23: What chemical products do you use for disease control on
wheat?

Fungicides Number (%)
Vitavax 200 1 25.0
Don’'t Know 2 50.0
None 1 25.0

I nsecticides Number (%)
Chlorpyrifos (Lorsban 4E-SG) 6 30.0
Dimethoate (Cygon) 4 20.0
Malathion 4 20.0
Parathion 4 20.0

Answersfrom 4 of 82 producersw/more than 50 acres wheat

Q24: Would you consider using No-till for wheat?

Answers from 20 of 82 producersw/more than 50 acres wheat
Mentioned once: Ally, Can't Remember, Don't Know, Grazon,
Methyl parathion (Pencap M), What Coop isUsing

No till Number (%)
Yes 31 37.8
No 51 62.2

Answersfrom 82 of 82 producersw/more than 50 acres wheat



Q25: Why would you consider using No-till for wheat?

Q28: What varieties of alfafado you plant?

Reason Number (%)
To reduce costs (machinery, fuel, etc.) 11 355
To reduce costs and conserve resources 4 12.9
To conserve resources 3 9.7
To follow recommendations 2 6.5
To reduce costs and save time 2 6.5
To simplify crop rotation 2 6.5
Doesn't work 2 6.5
Already had success with it 2 6.5
To savetime 2 6.5
To reduce costs, conserve resources, and 1 3.2

simplify crop rotation

Varieties Number (%)
OK49 23 39.7
Cimarron 3i 12 20.7
Cimarron VR 11 19.0
Oklahoma Common 7 12.1
630 4 6.9
Don’t Know 4 6.9
WL 320 2 35
Pioneer 2 35

Answersfrom 31 of 31 producerswho said yes to Q24

Q26: Why would you NOT consider using No-till for wheat?

Reason Number (%)

Answers from 58 of 58 producersw/morethan 10 acres alfalfa
Mentioned once: Advantage, Cimarron, Good As Gold, Kansas
Common, Kanza, Key, Liberty, New Buffalo, VNS-Variety Not
Sated, WL 323, WL 325, WL 414

Q29: Do you graze your afalfa?

Not profitable, doesn't work 10 19.6
Weed control problems 7 13.7
Method needs improved 5 9.8
New equipment expensive 5 9.8
Don't want to change 3 59
Not compatible with area (climate, soil,etc) 3 5.9
Not compatible with current crop scheme 3 5.9
Don't likeit 2 3.9
Don't know enough about it 2 3.9
Combinations of above and other 11 21.6

Graze Number (%)
Yes 36 62.1
No 22 37.9

Answers from 58 of 58 producersw/morethan 10 acres alfalfa

Q30: What date do you start to graze dfalfa?

Answersfrom 51 of 51 producers who said no to Q24

Q2: How many acres of alfalfa do you have?

Grazing start date Number (%)
Oct 15 16 444
Oct 1 6 16.7
Nov 1 3 8.3
Sept 1 2 5.6
Dec 1 2 5.6

Acres of Alfalfa Number (%)
0-9 29 33.3
10- 100 32 36.8
101 - 200 14 16.1
201 - 300 6 6.9
301 - 400 2 2.3
401 - 500 2 2.3
Over 501 2 2.3

Answersfrom 87 of 87 producers

Answersfrom 36 of 36 producersthat graze cattle on alfalfa
Mentioned once: Feb 15, May 1, Aug 1, Sep 15, Nov 15, Dec
15, Year round
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Q31: How long do you graze (# of months)?

Q33: What chemical products do you use for weed control on
afafa?

# Months grazed Number (%)
1 15 41.7
2 12 333
3 1 2.8
4 3 8.3
5 3 8.3
6 1 2.8
12 1 2.8

Herbicides Number (%)
Don’t Know 7 25.9
Pursuit DG 7 25.9
Sinbar 7 25.9
Sencor 6 22.2
Poast Plus 4 14.8

Answersfrom 36 of 36 producersthat graze cattle on alfalfa

Q32: What chemical products do you use for insect control on
afafa?

Answers from 27 of 58 producersw/morethan 10 acres alfalfa
Mentioned once: Kerb 50-W, Select 2EC, Treflan E.C., Treflan
HFP, Treflan TR-10, 2,4,5-T, Lorsban, Hay machine

Q34: What chemical products do you use for disease control on
afafa?

I nsecticide Number (%)
Lorshan 15 319
Don’t Know 10 213
Baythroid (Vaytrol, Batryl) 9 19.1
Furadan 7 14.9
Parathion 6 12.8
Dimethoate 5 10.6
Permethrin (Pounce) 3 6.4
Warrior - T (Karate) 3 6.4
Javelin 2 4.3
What the Co-op uses 1 2.1

Fungicides Number (%)
Don’'t Know 4 80.0
Nu-Gro 1 20.0

Answersfrom 5 of 58 producersw/more than 10 acres alfalfa

Q35: What is your average yield for alfalfa? How many tons per
acre?

Answers from 47 of 58 producers w/more than 10 acres alfalfa

Q32B: Do you typically apply insecticide on afalfa by ground or
aeria application or both?

Hay (tong/a) Number (%)
1 6 11.1
2 7 13.0
3 4 7.4
4 8 14.8
5 18 33.3
6 7 13.0

Application method Number (%)
Ground 22 46.8
Aerid 13 21.7
Both 12 25.5

Answers from 47of 47 producers who answered Q32
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Answers from 54 of 58 producersw/morethan 10 acres alfalfa
Mentioned once: 9, 10, 50, 80

Q36: How often do you soil test your afafafields?

Soil test Number (%)
Every year 17 29.3
Every other year 8 13.8
Every 3-4 years 18 31.0
Never 15 25.9

Answers from 58 of 58 producersw/morethan 10 acres alfalfa

12



Q37: How often do you apply phosphate fertilizer to your afalfa
fields?

Apply phosphate Number (%)
Every year 20 34.5
Every other year 10 17.2
Every 3-4 years 19 32.8
Never 9 15.5

Answers from 58 of 58 producersw/morethan 10 acres alfalfa

Q3: How many acres of sorghum do you have?

Q39: What is your production yield goal for sorghum (bu/acre)?

Bushelgacre Number (%)
Under 5 3 16.7
20 1 5.6
40 1 5.6
60 2 111
75-80 5 5.6
85-90 3 16.7
100 3 16.7

Acres of Sorghum Number (%)
0-49 64 73.6
50 - 100 9 10.3
101 - 200 7 8.0
201 - 300 2 2.3
301 - 400 2 2.3
401 - 500 1 11
Over 501 2 2.3

Answersfrom 18 of 23 producersw/more than 50 acres sorghum

Q44: What is your average yield for sorghum? How many bushels
per acre?

Answersfrom 87 of 87 producers

Q38: What varieties of sorghum do you produce?

Varieties Number (%)
AgriPro AP2838 2 8.7
Asgrow A570 2 8.7
DeKab DK-53 2 8.7
Pioneer 85G55 2 8.7
Mycogen 3838 2 8.7
Don't Know 4 17.4

Bu/a Number (%)
Under 5 3 17.6
10 1 59
20 1 59
40 2 118
54 1 5.9
75-80 7 41.2
90 1 59
99 1 59

Answersfrom 17 of 23 producersw/more than 50 acres sorghum

Q40: How often do you soil test for sorghum production?

Answers from 23 of 23 producersw/more than 50 acres sorghum
Mentioned once: 1506, Agri-9850, Cargill-627, DeKalb, DK-36,
DK-54, DK-65, Evergreen, Haygrazer, Milo, Mycogen, Mycogen-
M3556, NC+7R83, NC+NC+6R95, NK-2030, NK-3020, Pioneer-
699, Pioneer-84G62, Pioneer-8500, Rocks Cain, Vita-cane
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Soil test Number (%)
Every year 12 52.2
Every other year 5 21.7
Every 3-4 years 4 17.4
Never 2 8.7

Answersfrom 23 of 23 producersw/more than 50 acres sorghum

Q41: What chemical products do you use for insect control on
sorghum?

| nsecticides Number (%)
Gaucho 1 50.0
Don’'t Know 1 50.0

Answersfrom 2 of 23 producersw/more than 50 acres sorghum
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Q41B: Do you typically apply insecticide on sorghum by ground
or aerial application or both?

Q6: What other crops do you have (besides wheat, afalfa,
sorghum, and soybeans)?

Application type Number (%)
Ground 2 100
Answersfrom 2 of 2 producers who answered Q41

Total Answers 2

Q42: What chemical products do you use for weed control on
sorghum?

Crops Number (%)
None 63 724
Hay, feed, pasture 19 21.8
Cotton 3 34
Corn 1 11
Austrian winter peas 1 11

Herbicide Number (%)
Atrazine 3 214
Dua 3 214
2,4-D 3 214
Bicep 6E 2 14.3

Answersfrom 87 of 87 producers

Q45: How many acres do you moldboard plow?

Answersfrom 14 of 23 producersw/more than 50 acres sorghum

Mentioned once: Banvel,, Butracil 2E, Roundup, Peak, Amber,
Bicep Lite |1, Leadoff, Don't Know

Q43: What chemical products do you use for disease control on
sorghum?

Acres plowed Number (%)
0 27 31.0
1-50 7 8.1
100 - 500 19 21.8
600 - 1000 19 21.8
1200 - 1800 11 12.6
2200 - 2625 4 4.6

Fungicides Number (%)

Answersfrom 87 of 87 producers

Q46: Do you have areas of salt accumulation in your cropland?

Don’'t Know 1 100

Answersfrom 1 of 23 producersw/more than 50 acres sorghum

Q4: Do you have soybeans?

Salt accumulation Number (%)
Yes 44 50.1
No 43 49.9

Soybeans Number (%)
Yes 13 14.9
No 74 85.1

Answersfrom 87 of 87 producers

Q47: Isthat in your range or pastureland or both?

Answersfrom 87 of 87 producers

Q5: Are your soybeans a single or double crop?

Salt accumulation Number (%)
Range 18 40.9
Pastureland 5 114
Both 21 47.7

Soybeans Number (%)
Single 9 69.2
Double 4 30.8

Answersfrom 13 of 13 producerswho said yesto Q4
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Answersfrom 44 of 44 producerswho said yes to Q46
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Q48: How many acres are affected by salt accumulation? Q53: Would you consider installing a grass waterway or terraces

Acres affected Number (%) to prevent gulleying?
1-25 23 52.3 Grass waterways Number (%)
30-52 9 20.5 Yes 67 77.0
60 - 100 6 13.6 No 20 23.0
200 - 250 3 6.8 Answersfrom 87 of 87 producers
450 1 2.3
1200 1 23 Q54: Where do you get advice for management of insects, weeds,
2500 1 2.3 and disease?
Answersfrom 44 of 44 producerswho said yes to Q46 I nformation source Number (%)
Co-op 41 47.1
Q49: Do you have stream-bank erosion problems? Co-op & Extension 15 17.2
Stream-bank erosion Number (%) Extension 10 115
Yes 31 35.6 Local communication 7 8.1
No 56 64.4 Co-op & commercial 4 4.6
Answersfrom 87 of 87 producers Extension & commercial 2 2.3
Co-op, Extension, & publications 2 2.3
Q50: Would you consider leaving a vegetated buffer between your Commercial 1 12
crop and the stream? Publications 1 12
Vegetated buffer Number (%) Other 4 4.6
Yes 50 575 Answersfrom 87 of 87 producers
No 37 42.5
Answers from 87 of 87 producers Q55: Where do you get advice for fertilizer and lime needs?
I nformation source Number (%)
Q51: Would you consider planting trees in the buffer? Co-op 49 57.0
Plant trees Number (%) Extension 8 9.3
Yes 26 29.9 Soil tests 8 9.3
No 61 70.1 Combination of above 16 18.6
Answers from 87 of 87 producers Local (inc. self) 4 4.7
Private consultant 1 12
Q52: Do you have any field gullies that occur most years? Answersfrom 86 of 87 producers
Gullies Number (%)
Yes 51 58.6
No 36 41.4

Answersfrom 87 of 87 producers
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Q56: Finally, may | ask which of the following age groups you are
in?

Age Number (%)
18-25 0 0

26 - 40 13 14.9
41-60 58 66.7
Over 60 16 18.4

Answers from 87 of 87 producers

Q57: Would you be interested in a copy of the report from this
survey?

Receive copy Number (%)
Yes 67 77.0
No 20 23.0

Answersfrom 87 of 87 producers

WSU

OKLAHOMA COOPERATIVE
EXTEMHSION SERVICE

Oklahoma State University, U.S. Department of Agriculture, State and Local
governments cooperating. Oklahoma Cooperative Extension Service offers its
programs to all eligible persons regardless of race, color, national origin, religion,
sex, age or disability and is an Equal Opportunity Employer.
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