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Brief summary of minutes of annual meeting:
Wednesday 1/25/2023
4:00-4:10 Introductions. Apologies from Dr Sadowsky — retired; Dr Glaze-Corcoran — travelling
4:10-4:20 Christina Hamilton, NIMS Coordinator
1) C. Hamilton described detail for preparation of the Project report.. the report should be an
integrated document, not a series of individual state reports (as in prior years). Emphasis
should be reported for each objective in the project description, and highlighting areas of
collaboration among project participants. The report should emphasize impacts and
accomplishments, rather than specific research activity.
2) Since this is the 2022 meeting, reporting should include 2021 activity and 2022 activity.
Its not essential to cover a specific calendar period, or for specific dates. We did not have
a 2021 report, so all activity since the last (2020) report can be included.
3) Instructions for the Annual Report are posted at:
https://www.ncra-saes.org/multistate-handbook (see #7 for NIMSS multistate meeting and
reporting requirements).
4) The NC1182 website is at: https://www.nimss.org/projects/18596
4:20-6:00 State Reports were presented (approx. 15 min per report, 10 min presentation, 5 mins
questions and discussion): Kentucky, Nebraska, Michigan, Massachusetts, Arkansas,
Georgia,



https://www.ncra-saes.org/multistate-handbook
https://www.nimss.org/projects/18596

Thursday 1/26/2023
4:00-4:10 New introductions
4:10-4:20 Dr Scaglia, Comments from the Administrative Adviser

Y

2)

3)

Our project was renewed 10/1/2019, and will end 9/30/2024, so a renewal should be
submitted by Fall 2023 to get through the necessary approval process. Discussion
followed on details of the writing process, and how this will be accomplished. Additional
discussion will follow during General Business.

There was a question about Hatch vs NC1182 reporting. States vary on how Hatch
reporting is accomplished, so each state representative should consult their Hatch
Administrator. Some states use NC1182 participation to fulfill Federal requirements, and
some states require a separate Hatch project for Federal requirements. In either case, the
format for reporting state activity should be separate from NC1182 reporting.

Our Annual Report is due 60 days from the date of this meeting. The report should follow
the objectives in the project description. Either bullet, or full text is permitted, but should
be consistent throughout the report. The report should emphasize collaborative projects.

4:20-5:35 State Reports were presented (approx. 15 min per report, 10 min presentation, 5 mins
questions and discussion): Tennessee, South Carolina, South Dakota, Utah, Ohio.

5:35 General Business

1)

2)

There was discussion about establishing a writing team to develop the document for the
project renewal. Rather than meet in-person, it was considered best to have a Zoom
meeting approximately mid-May to develop objectives and assign writing groups. Writing
is best accomplished by designated individuals, with each effort collated into a document
for review by the project participants. The goal is to have a draft prepared for
discussion/approval by the time of our next Annual Meeting.

Action: Barker to submit a Doodle Poll to identify dates/times for a 2hr Zoom in

mid-May to initiate the writing plan.

Annual Meeting. There was unanimous support for an in-person meeting. Preference was

for a central location, near an airport hub. The program should allocate time for: 1) state

reports, i1) field/farm tour, iii) discussion of the project document. This might take 3 days.

Two options were considered. ..

a) In conjunction with the American Society of Agricultural and Biological Engineers
annual meeting, 7/9/2023 - 7/12/2023 Omaha, Nebraska
https://www.asabe.org/Event-Detail/2023-annual-international-meeting
possibly meeting for 3-4 hrs on each of 7/11 & 7/12, with a full day field trip 7/13

b) At Altana (in the vicinity of the airport), in late June (not 25-28/6) thru July.
Comprising 3 days/2 nights; Day 1 travel & 2-3 hrs evening meetings; Day 2 field trip
and evening meetings?; Day 3 morning meetings & travel.

Action: Barker to submit an email Poll to identify dates and location for a 3-day meeting in

June or July.


https://www.asabe.org/Event-Detail/2023-annual-international-meeting

Accomplishments:

Short-term Outcomes: Quantitative, measurable benefits of the research outputs as experienced
by those who receive them. Examples include the adoption of a technology, the creation of jobs,
reduced cost to the consumer, less pesticide exposure to farmers, or access to more nutritious
food.

The predominant outcomes from this project have been individual research studies within each
state, that are described in “Activities”, below. In SC, through educational activities, there has
been an increase in the incorporation of alfalfa into bermudagrass systems and the use of cool-
season forage mixtures containing legumes. In AR, researchers have worked on two on-line,
spreadsheet-based decision support software over the last couple of years. One, optimizes K-
fertilizer application rates (Potash rate calculator — PRC) for soybean, corn, cotton, and rice by
considering not only yield response to added fertilizer-K and soil-test K but also the price of the
crop and the cost of fertilizer. The second Litter Soil Crop Calculator (LSC) models subsurface
application of poultry litter in comparison to broadcasted poultry litter and commercial fertilizer
with the intent of reducing N-volatilization, odor externalities, and nutrient runoff potential
while reducing reliance on synthetic fertilizers. Both tools are available on-line at
https://agribusiness.uark.edu/ decision-support-software.php.

In GA, early findings were a result of farmers interest in preventing N losses through NH3
volatilization and N>O emissions and the impact that filth flies have on the amount of plant
available N (inorganic N). Preliminary results indicated that with increase numbers of predators,
filth flies numbers declined as do N losses of N20 and NH3. Researcher found that under
extreme changes in weather, a very droughty to two very wet years strategic grazing and rolling
out of hay increased N and P in the upper 0-5 cm soil layer. These grazing practices also lost
Soil C in the Upper —10 cm but increase labile C (Oxidizable Permanganate Carbon) in the 10-
20 cm soil layers. These findings related to Objectives 2 & 3.

Outputs: Defined products (tangible or intangible) that are delivered by a research project.
Examples of outputs are reports, data, information, observations, publications,
and patents.

The primary output from this project are research publications (listed below). Interim outputs
include reports, data, and information that leads to publications. Other outputs include research
results that are shared with producers at extension meetings, and agronomic information that is
included into educational curriculum delivered to K-12, undergraduate and graduate students. The
University of Arkansas produced decision software products, and delivered to stakeholders as an
online resource. The majority of participants gave scientific presentations at professional meetings
(typically are unpublished, or Abstracts). There were no patents from this program.

Activities: Organized and specific functions or duties carried out by individuals or teams using
scientific methods to reveal new knowledge and develop new understanding.

There is a critical need to determine ways to improve N-use efficiency at the soil, plant, and animal
interface to improve long-term sustainability of livestock production while concurrently reducing
potential pollutants and greenhouse (GHG) emissions. Recent work at University of Kentucky

3



suggests that a natural isoflavone compound present in red clover leaves, biochanin-A, may be
used as a feed supplement to increase nitrogen use efficiency and resulting gains in steers. Despite
production benefits, the overall environmental implications of biochanin-A feed supplementation
have not been evaluated. They conducted a study to compare effects of feeding biochanin A to
lambs on N loss in urine. In addition, GHG emissions from soils amended with urine from lambs
fed no biochanin-A and lambs fed biochanin A at two different dosages were measured to assess
potential effects on soil microbial communities and function. High levels of biochanin-A feed
supplementation reduced soil N>O and CH4 emissions and completely eliminated ammonia
volatilization for the first few days after urine application. However, no changes in soil microbial
communities were detected nor were there differences in urine N content across feeding trials,
which suggested that the mechanism by which biochanin-A reduces GHG fluxes was most likely
related to changing soil enzyme activity. This research indicated that feeding lambs biochanin-A
will reduce GHG fluxes from urine patches in pastures and thereby improve the sustainability of

pasture-based animal production systems. This research contributed to Objectives 2 and 3 of NC-
1182.

At AR, model improvements and further analyses are on-going to improve the value of the tools.
The PRC tool is actively used by extension agents to inform producers of financial repercussions of
alternative K-fertilizer application rates as the tool works on a field specific basis to take soil-test K
and yield potential as well as current crop price and fertilizer cost into account. Forage research on
summer annuals has shown subsurface application of poultry litter to lead to greater yield and
greater profitability in comparison to broadcasted poultry litter. Papers and on-line testimonials are
in progress.

In a field study at AR, crossbred steers grazed pasture of bermudagrass (CONT),
bermudagrass overseeded with sorghum sudan grass (SS), or bermudagrass overseeded with
sorghum sudangrass and cowpea (SSCP) in alternate drill passes. Animal gains were 2.3 1b/day in
SSCP and 2.1 Ib/day in SS vs. 1.7 Ib/day from CONT. Grazing days were greatest in CONT (91 d)
followed by SS (68 d), with the fewest grazing days in SSCP (60 d). The combination of gain and
grazing days combined for similar gain/acre across treatments. However, since nitrogen fertilizer
input was reduced with SSCP, those pastures had the greatest N-use efficiency.

At SC, research is being conducted to assess forage production and profitability of legume-
based systems under a low input strategy in response to needs assessment in SC.

Researchers at University of Massachusetts conducted a greenhouse experiment to evaluate
the effect of cutting height and nitrogen on grass regrowth and physiology. The agronomic effects
of height and nitrogen on plant regrowth are well known, but there is limited information on the
physiological effects that affect plant vigor and stress response. An additional study compared the
tall fescue stockpile with orchardgrass stockpile and a mix of the two types of grass. Each grass
treatment was crossed in a factorial design with four nitrogen treatments: 1) no late summer
nitrogen, 2) 50 Ibs/acre nitrogen in early August, 3) 50 Ibs/acre nitrogen in late August, and 4)
inclusion of red clover in a pasture. The plots were maintained for two years in the same location.
Each year, the pastures were sampled in late October to assess the yield and forage quality of the
different grasses with each nitrogen management treatment.

At SC, research studies reduced and enhanced the incorporation of legumes into forage and
integrated crop-livestock systems by 2027 through the dissemination of research-based information
and adoption of technologies.



At ME, two studies are in-progress to achieve this objective. In first study (study I), we are
evaluating the effects of isoacid supplementation under two dietary conditions (i.e., four treatment
groups) on milk yield, milk fatty acid profile, nutrient digestibility, and enteric methane emission
of lactating dairy cows. In this study, 64 lactating dairy cows (i.e., 16 cows per treatment group)
were used. A second study (study II), evaluated again three diet with varying levels of structural
and non-structural carbohydrates on nutrient utilization efficiency and feed efficiency including
microbial changes in the rumen, a compartment of ruminant stomach. This work contributed to
Objectives 1 & 2.

In NE, the establishment and management of forage legumes has often been presented as an
alternative to nitrogen fertilization to sustain pasture productivity and grazing livestock. Mixed
stands of perennial grasses and legumes, indeed, often produce as much, if not more, forage
biomass and greater forage quality as stands of nitrogen-fertilized grasses. Existing literature,
however, contains little information on productivity of mixed stands of annual grasses and legumes
that may be grazed and utilized on cropland. Across the last three years, our research has evaluated
how co-seeding grasses and legumes in a grazed, double cropped, annual forage system affects
aboveground biomass, soil nitrogen availability and greenhouse gas emissions. In contrast to
hypotheses, though, we have found nitrogen-fertilized pastures to produce 23-31% and 9-21%
more aboveground biomass across spring and summer production phases than legume-mixed and
unfertilized pastures, respectively. A failure of legumes to compensate for lost grass productivity
in the absence of fertilization explains poor performance from the legume-mixed system. In the
summer production phase, though, co-seeding legumes reduced weedy biomass production by 42%
and 23% relative to fertilized and unfertilized systems, respectively. A reduction in weedy biomass
may be of benefit in crop rotations through relief of subsequent weed pressure.

Milestones: Key intermediate targets necessary for achieving and/or delivering the outputs of
a project, within an agreed timeframe. Milestones are useful for managing complex projects.
For example, a milestone for a biotechnology project might be "To reduce our genetic
transformation procedures to practice by December 2004."



Impacts:

This section focuses on actual or intended potential long-term outcomes and impacts. Committees should build
information around the activity's milestones, as identified in the original proposal. The report should also reflect on
the items that stakeholders want to know, or want to see. List any grants, contracts, and/or other resources obtained
by one or more project members as a result of the project's activities. Include the recipients, funding source, amount
awarded and term if applicable. If the committee is filing an annual report, the impacts will cover only the current
year of the project; for termination reports, list impacts from the entire span of the project.

Additional Definitions of "Impact':

“The economic, social, health or environmental consequences derived as benefits for the
intended users. These are usually quantitatively measured either directly or indirectly as
indicators of benefits. (An example of an impact would be improved human nutrition for
so many individuals through genetically engineering rice to contain the precursors to

vitamin A.)”
Source: National Multistate Guidelines - Glossary

¢

The quantifiable difference a land-grant program makes in the quality of life for its
clients and general citizenry.’ Supplementing that brief statement is also the definition of
an impact statement: ‘A brief document that describes the social, environmental, and/or
economic difference that your research, teaching, or extension efforts have made on the
public. Specifically, it states your accomplishments and the payoff to society.’”

Source: National Impact Statement Writing Team

Activities: Organized and specific functions or duties carried out by individuals or
teams using scientific methods to reveal new knowledge and develop new
understanding.

In SC, researchers have developed recommendations for forage legumes as a handbook to be
distributed to producers. Additional grant applications are currently being established/written,
aiming to address the main area of this project, but funding has not been acquired for research yet
on the timeframe of the report. Two USDA Climate-smart grants were approved and are currently
in the final stage of contracting.

In AR, dietary studies with livestock found a greater proportion of the excreted nitrogen should be
available to the forages in the pasture system in a more slowly-released form to provide nitrogen
for an extended period of time and improve the nitrogen use by the forages growing in the pasture
system. Reducing emissions of nitrogenous gasses should reduce greenhouse gas and nitrogen
pollution from forage-based livestock production systems.

In ME, studies to mitigate enteric methane will not only improve environmental sustainability but
also economic sustainability through improvement of efficiency because 2-12 % of energy
consumed by the lactating cows could be lost as enteric methane. Supplementation of feed
additives have been found to be effective to mitigate enteric emission while improving feed
efficiency. However, effects of feed additives might depend on the dietary composition of lactating
cows. Thus, our studies (study III & 1V) will demonstrate the effectiveness of feed additives under
different scenarios which will help us identifying best scenarios for economic and environmental
sustainability.



The research at NE, has potential to impact the broader public because of its emphasis on
evaluating use of legumes versus nitrogen fertilizer in forage-based livestock production systems.
Greater use of legumes versus nitrogen fertilizer will reduce greenhouse gas emissions and nitrogen
losses to the environment, thereby reducing impact of agriculture on climate change and costs to
ameliorate non-point source pollution of U.S. water systems. Use of legumes in forage-based
livestock production systems also has the potential to enhance habitat for wildlife like grassland
birds that depend on seeds from forbs and pollinators like bees and butterflies that use floral
resources, pollen, and nectar for nutrient and energy intake.

Milestones: Key intermediate targets necessary for achieving and/or delivering the outputs of a
project, within an agreed timeframe. Milestones are useful for managing complex projects. For
example, a milestone for a biotechnology project might be "To reduce our genetic transformation
procedures to practice by December 2004."

Separate milestones are used within respective projects at each state as appropriate to accomplish
proposed research

Indicators: Qualitative surrogate observations or indirect measures of quantitative
performance measures which permit monitoring the achievement of outcomes when direct
measurement of performance is difficult, too costly, or not possible. An indicator of cultivar
adoption might be seed certification records, rather than actual land area planted to that
cultivar.

In NE, The target audience for this research has been the science community, beef cattle producers
and consultants, and students at the University of Nebraska-Lincoln. The targeted audience
benefited through sharing of research findings in Nebraska Beef Cattle Reports and in meeting
presentations and abstracts, and lectures delivered on nitrogen management in forages. The double
cover cropping experiment described in our major activities provided an opportunity for an
undergraduate student, Benjamin Niyodusenga, to gain research experience while working on the
project. Benjamin presented a poster on the research at the University of Nebraska-Lincoln
Summer Research Symposium and a poster and an oral presentation on the research at the ASA-
CSSA-SSSA International Annual Meetings in Baltimore, Maryland. A graduate student trained
who worked on these projects included Kelton Adair, M.S. in Animal Science in December 2022.
A grant submission related to nitrogen management to the Nebraska Soybean Board in 2022 was
funded at $52,366. We also submitted a grant for the USDA Climate Smart program, $46 million,
proposing low-carbon intensity beef in a climate smart supply chain using innovative housing and
manure management to recycle concentrated, renewable nitrogen fertilizer, but it was not funded.
Also not funded was a USDA NIFA AFRI Foundational Knowledge of Agricultural Production
Systems grant proposal titled "Enhancing Legumes, Forage Quality, and Soil Nitrogen in Grazed,
Double Cover Crop Systems.



Publications: For SAES-422 reports list the publications for current year only (with the authors, title, journal
series, etc.). If the list exceeds the maximum character limit below, an attachment file may be used. (Max
characters = 50,000. Single line breaks are not preserved, use double line breaks instead or use a <p> tag to
separate paragraphs.)

Publications (since 2020):
Journal Articles
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