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B. Brief Summary of Annual Meeting

The meeting was hosted and presided over by Kristopher Osterloh, South Dakota State University.
Presentations were delivered according to the meeting agenda, with representatives providing updates on
research activities, major findings, publications, and outreach accomplishments from their respective
institutions. The presentations generated engaging questions and productive discussion among project
members.

During the business meeting, the group reviewed the progress of NC-1178 and discussed plans for future
collaborative activities. Major topics included the proposed symposium at the 2026 ASA-CSSA-SSSA
Annual Meeting in Portland (led by Larry Cihacek), the special-topic journal issue (led by Kristopher
Osterloh), and opportunities for joint manuscripts and cross-institutional research (led by Humberto
Blanco). Members discussed potential article topics, authorship, timelines, and strategies for avoiding
overlap. The group agreed to continue using a shared document to coordinate proposed topics and identify
opportunities for synthesis papers and meta-analyses.

The remaining presentations continued according to the agenda and were followed by additional
discussion and feedback. Members exchanged ideas about future research priorities, collaborative funding
opportunities, and approaches for increasing the visibility and impact of the project’s work. The meeting
concluded with a group dinner/networking event.

The group participated in a field tour of a South Dakoda State University research farm on the second day
of the annual meeting (06/26/2026). The tour highlighted ongoing research related to soil carbon, soil
health, conservation management, and agroecosystem services and included presentations from faculty,
research staff, graduate students, and/or local agricultural partners. The tour provided participants with an
opportunity to observe current experiments and discuss their practical and regional applications.

The next annual meeting of the NC-1178 group will be hosted by Yichao Rui at Purdue University in
West Lafayette, Indiana in June 2027.

C. Accomplishments

Research Activities: During the 2025-2026 reporting year, NC-1178 committee members reported dozens
of peer-reviewed publications and numerous scientific and Extension presentations related to soil carbon,
soil health, and the effects of agricultural management on ecosystem services. The committee investigated

a wide range of practices, including reduced tillage, crop-residue management, cover crops, Crop
rotations, organic amendments, nitrogen and irrigation management, prescribed burning, and adaptive
grazing. This work encompassed diverse environmental and production systems, including row crops,
rice, vineyards, forests, rangelands, pastures, and organic farming systems across multiple U.S. regions
(Table 1). Team members advanced a shared goal of developing conservation production systems that
improve soil carbon storage, nutrient and water-use efficiency, agricultural productivity, and climate
resilience. The committee’s broad interdisciplinary expertise supported research collaboration, student
training, stakeholder engagement, and the exchange of scientific guidance across institutions. The team
met its 2025-2026 milestones and will continue implementing the planned research. Members also
continued developing collaborative synthesis papers, a potential special-topic journal issue, and a
symposium for the 2026 ASA-CSSA-SSSA Annual Meeting to increase the visibility and public
accessibility of NC-1178 research.



Table 1. Select major research activities and findings by NC-1178 participants during 2025-2026.

State

PI

Select major research activities conducted by NC-1178 participants during 2025-
2026.

X

Ale

The research team used the Agricultural Policy/Environmental eXtender (APEX)
model to assess the long-term effects of regenerative agricultural practices in the
Double Mountain Fork Brazos Watershed in the Texas High Plains. The evaluated
practices included no-tillage, no-tillage with a rye cover crop, and no-tillage with
cotton—sorghum or cotton—winter wheat—fallow rotations.

The study quantified how these regenerative practices affected surface runoff,
sediment loss, nitrogen and phosphorus loading, and cotton yield under both irrigated
and rainfed conditions. The analysis also evaluated how watershed-scale outcomes
changed with the proportion of cropland managed using regenerative practices.

Modeling results showed that regenerative practices substantially reduced runoff and
sediment and nutrient losses compared with conventional tillage. Benefits increased as
the proportion of cropland under regenerative management increased, while cotton
yields were not significantly affected.

ND

Cihacek /
Butcher

The research team completed a 31-year assessment of soil carbon dynamics by
resampling 11 paired cropland and undisturbed grassland sites originally sampled in
1991-1992 and again in 2010 and 2023. The study quantified changes in total soil
carbon, soil organic carbon, and soil inorganic carbon under semiarid conditions and
evaluated the effects of long-term conversion from crop—fallow systems to continuous
no-till production.

A complementary study examined acid phosphatase activity in the corn phase of two
36-year crop-rotation systems. The research evaluated the effects of conventional
tillage versus no-till, nitrogen fertilization, and repeated manure applications on
phosphatase activity, soil-test phosphorus, and soil health. Additional research on the
effects of tillage on phosphorus stratification is underway.

The team also investigated how soil carbon availability and microbial nutrient
limitation influence suppression of potato common scab. The study evaluated
relationships among carbon inputs, microbial community structure, microbial
physiology, carbon-to-nitrogen balance, biogeochemical cycling, and disease severity.
The results showed that increasing soil carbon alone did not consistently suppress
disease; effective suppression occurred only when microbial communities shifted
toward relative nitrogen limitation.

X

Noormets

The research team evaluated how prescribed burning affects forest structure, plant
productivity, belowground carbon allocation, root dynamics, microbial respiration, and
annual soil carbon balance in mature shortleaf and loblolly pine forests. The work
compared unburned stands with stands receiving annual, biennial, or intermittent
prescribed fire and quantified the decomposition of coarse roots relative to stemwood
as potential long-term soil carbon inputs.
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The team used isotopic measurements to investigate how recently assimilated plant
carbon is allocated among biomass production, respiration, nonstructural carbon
storage, root exudation, and soil microbial processes. The research examined diurnal
and seasonal controls on carbon transfer from leaves to roots and soil, with particular
attention to water availability, temperature, plant sink strength, and the relative
responses of root and heterotrophic respiration.

The research also compared adaptive multipaddock grazing with conventional
intensive grazing across paired rangeland sites. Measurements included grazing-rest
periods, standing biomass, net primary production, manure inputs, soil moisture,
belowground carbon allocation, microbial respiration, and annual soil carbon balance.
The study assessed whether longer recovery periods under adaptive grazing improve
vegetation growth, belowground carbon inputs, microbial activity, and soil carbon
outcomes.

KY

Grove

The research team conducted a two-year field study at 13 locations to evaluate early-
season soil nitrogen supply and subsequent nitrogen nutrition in corn. Treatments
included nitrogen applications of 75, 150, or 225 1b N/acre at the V4 growth stage,
followed by either 0 or 75 b N/acre as a late rescue application at the VT/R1 stage.

The study quantified corn yield, ear-leaf nitrogen status, grain nitrogen concentration,
kernel number, and kernel weight to determine when very late nitrogen applications
could alleviate crop nitrogen stress. It also examined how soil organic matter and
fertilizer nitrogen interact to support corn productivity across environments with site-
average yields ranging from approximately 90 to 260 bu/acre.

The results showed a low probability of benefit from VT/R1 nitrogen application when
soil and fertilizer nitrogen supplies were adequate. However, when nitrogen stress
occurred, the late rescue application prevented approximately 70-90% of the potential
yield loss, primarily by increasing kernel size. The research also demonstrated that soil
organic matter contributes to soil nitrogen-supply resilience and provides greater
flexibility in the timing of corn nitrogen management.

SC

Ye

The research team evaluated conservation management practices for improving soil
organic matter, nutrient cycling, microbial diversity, and crop production in sandy
agricultural soils. The studies examined grass, legume, and mixed-species cover crops,
as well as manure compost, to determine how their chemical composition and physical
characteristics influence soil carbon and nitrogen processes.

The team measured gaseous nitrogen losses, soil water-filled pore space, rainfall, and
fertilizer effects under different cover-crop systems. The research also quantified root-
derived carbon inputs and turnover rates from grass and legume cover crops and
evaluated changes in microbial communities and functional groups associated with
carbon and nitrogen cycling.

Results showed that rainfall and soil moisture conditions were stronger drivers of
nitrogen losses than fertilization, with losses increasing rapidly above a water-filled
pore-space threshold. Legume-derived root carbon turned over more rapidly than
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grass-derived carbon, while manure compost and different cover-crop combinations
altered microbial communities through distinct mechanisms. These findings support
the development of soil-management guidelines that improve nutrient-use efficiency,
soil health, and agronomic productivity in sandy soils.

MS

Dhakal

The research team compared continuous flooding with furrow-irrigated rice using
tailwater recirculation to determine how irrigation management affects greenhouse gas
emissions, evapotranspiration, crop water use, and rice productivity. Eddy covariance
measurements, gas sampling, and crop assessments were used to quantify carbon
dioxide, methane, and nitrous oxide emissions, seasonal evapotranspiration, water-use
efficiency, biomass production, and grain yield.

The study evaluated whether alternate wetting and drying created by tailwater
recirculation could reduce crop water demand and the global warming potential of rice
production. Tailwater recirculation reduced seasonal evapotranspiration by
approximately 19% and improved water-use efficiency by 18% without reducing rice
yield. However, increased nitrous oxide emissions from aerobic portions of the
furrow-irrigated system offset reductions in methane emissions, resulting in global
warming potential comparable to that of continuously flooded rice.

The team also conducted on-farm research evaluating polysulfate fertilizer as a
strategy for reducing methane production in flooded rice. Polysulfate application
reduced estimated methane emissions from 17.1 to 3.4 kg CHa/ha over a 53-day
flooding period, potentially by stimulating sulfate-reducing microorganisms that
compete with methanogens for acetate. These studies provide information for
improving water conservation while identifying additional management practices
needed to reduce greenhouse gas emissions from rice production.

X

Dou

The research team evaluated how crop selection, nitrogen fertilization, and residue
production affect soil carbon sequestration in the warm, humid subtropical
environment of southeastern Texas. Field studies focused on biomass sorghum and
energycane, examining how cultivar selection and nitrogen-management rates
influence biomass production, residue inputs, soil disturbance, and the potential for
long-term soil carbon accumulation.

The team investigated alternate wetting and drying irrigation strategies for reducing
water use and methane emissions from rice production. Continuous flooding was
compared with irrigation triggered when the water table declined to 15 or 30 cm below
the soil surface. The study also compared hybrid and inbred rice cultivars and tested
newly developed soil redox sensors for monitoring soil conditions. Moderate drying to
15 cm maintained yields comparable to continuous flooding, whereas drying to 30 cm
reduced yield; the hybrid cultivar showed greater tolerance to water stress.

A greenhouse study evaluated zinc oxide nanoparticles, their transformation products,
and conventional ionic zinc as nutrient sources for rice grown in clay soil. The
research measured rice growth, root morphology, nutrient uptake, grain yield, and
zinc-use efficiency. Conventional zinc sulfate produced the highest zinc uptake,
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increased grain yield by 19%, and achieved a zinc-use efficiency of 144.5, while zinc
phosphate increased root surface area by 330% and root volume by 497% but provided
less plant-available zinc.

IN

Rui

During 2025-2026, the Purdue team led by Dr. Rui completed and published research
on decade-long cereal rye cover cropping, demonstrating measurable improvements in
soil carbon and physical properties. The team also published findings on soil organic
matter persistence across soil depths and long-term cropping systems, contributing
new knowledge about the mechanisms controlling carbon stabilization in agricultural
soils.

Two complementary studies were completed on the belowground performance of
short-stature maize. These studies evaluated how maize hybrid selection, soil type, and
nitrogen fertilization affect root development, plant carbon allocation, root exudation,
and root-derived carbon inputs. This research expanded interdisciplinary collaboration
among soil scientists, crop physiologists, agronomists, and agricultural engineers.

The team also expanded the Indiana Organic Network into a statewide, farmer-
engaged soil-health research platform. Soil-health assessments were completed across
91 organic field sites, and baseline measurements were established at newly developed
resilient agriculture research sites across Purdue Agricultural Centers. Findings were
shared with scientists, crop advisers, farmers, and other stakeholders through peer-
reviewed publications, professional conferences, Extension programs, and producer
field days.

MA

Naughton

The research team completed the second year and began the third year of a field
experiment evaluating drought-tolerant summer cover crops in New England silt loam
soil. The study compared sunn hemp, forage soybean, pearl millet, teff, and selected
biculture mixtures under tilled and no-till management to determine how differences in
plant biochemistry and root architecture affect soil carbon and nitrogen availability
and the productivity of a subsequent fall turnip crop.

The team collected soil, root, shoot, and root-exudate samples following the summer
cover crops, fall turnips, and winter rye. Plant materials were analyzed for carbon and
nitrogen, while soils were collected for biological, chemical, and physical soil-health
measurements, including enzyme activity, respiration, microbial biomass, soil organic
carbon and nitrogen, water-holding capacity, aggregate stability, compaction, and bulk
density. A root- and shoot-decomposition study is also being incorporated to evaluate
the availability of cover-crop carbon and nitrogen to the following cash crop.

Initial results showed that pearl millet produced consistently high aboveground and
belowground biomass and provided the greatest improvement in soil water-holding
capacity. Teff, sunn hemp, and their bicultures produced substantial dry biomass and
may contribute strongly to soil organic matter formation and nutrient cycling. The
project also trained one Ph.D. student and five undergraduate researchers in field and
laboratory methods for assessing soil and plant nutrients.
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CA

Lazcano

The research team applied vermifiltration-derived vermicompost across 10 commercial
fields representing diverse crops in California and Washington. The study evaluated
how this organic amendment affects soil health, microbial functioning, nutrient
cycling, greenhouse gas emissions, and crop performance across annual and perennial
production systems.

The team completed four-year field trials examining the effects of regenerative
management on soil carbon, hydrological health, and crop yield in vineyards across
California, Oregon, and Washington. Researchers also analyzed soil carbon fractions
and physical properties in 28 Napa Valley vineyard blocks to assess how management
history, tillage, grazing, organic amendments, and other regenerative practices
influence soil health and microbial communities.

Additional field research compared compost and vermicompost materials for their
effects on nitrogen cycling and processing-tomato productivity. The team also
evaluated water-saving irrigation, compost safety, environmental contaminants, and
multi-omics approaches for characterizing soil microbiomes. During the reporting
period, the program produced 12 accepted peer-reviewed publications, submitted
seven additional manuscripts, delivered 17 scientific presentations and four Extension
presentations, and graduated four Ph.D. students and one M.S. student.

MA

Hestrin

The research team investigated how agricultural management, soil mineralogy, and
plant—microbe interactions affect the size, composition, accessibility, and nitrogen-
supplying potential of soil organic matter. The work focused particularly on particulate
organic matter and mineral-associated organic matter nitrogen across soils
representing different geochemical characteristics and land-management histories.

The team conducted greenhouse experiments to determine how mycorrhizal fungi and
root-associated fungal endophytes influence soil organic matter formation, mineral—
organic associations, and crop nitrogen nutrition. Sequential chemical extractions were
used to evaluate the potential mobilization of mineral-associated organic nitrogen by
water and plant- and microbe-derived compounds. The results indicated that
approximately 20% of mineral-associated organic nitrogen may be mobilizable and
potentially available to plants and soil organisms.

The team also developed customized greenhouse growth chambers integrated with a
dual carbon-isotope analyzer for '*CO. labeling and tracing carbon movement through
plant—soil systems. This research infrastructure supported studies of rhizosphere
carbon dynamics and expanded institutional capacity for isotope-based research.
During the reporting period, the project trained six graduate students and two
undergraduate researchers in soil biogeochemistry, greenhouse experimentation,
isotope tracing, and analytical methods.

Jagadam
ma /
Zhang

The research team combined sampling from 22 producer-managed crop and pasture
farms with multiyear field experiments to determine how land use and management
affect soil organic carbon from the surface to a depth of 60 cm. The studies evaluated
long-term no-till, crop rotations, cover crops, residue retention, organic amendments,
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and strategic grazing across three Tennessee Major Land Resource Areas while
accounting for precipitation, vegetation, soil texture, and sampling depth.

The team examined how soil aggregates and the quality and placement of organic
inputs regulate soil carbon, nitrogen, and overall soil health. Field and laboratory
studies compared cover-crop sequences, poultry litter combined with soil amendments,
different rates of wheat-straw return, and leaf and root residues under contrasting
fertility conditions. Measurements included bulk and aggregate-associated carbon and
nitrogen, microbial biomass, enzyme activity, microbial-community composition, soil
quality indicators, and stable-isotope tracing of carbon transformations.

Additional studies evaluated microbial and soil-carbon responses to crop
diversification, drought, mixed-species residues, and biodegradable microplastics. The
research assessed fungal pathogens, arbuscular mycorrhizal fungi, carbon priming,
mineral-associated organic carbon formation, and the decomposition of different
biodegradable plastics. These integrated studies identified how soil depth,
environmental conditions, residue quality, microbial seasonality, and emerging
stressors influence soil carbon storage, nutrient retention, and agroecosystem
resilience.

OH

Lal

The research team continued a long-term field study evaluating the effects of corn-
residue retention on crop productivity and soil properties at South Charleston and
Hoytville, Ohio. Residue-retention rates ranged from 0% to 200%, and measurements
included corn grain and stover yields, total biomass, harvest index, soil organic carbon
stocks, aggregate stability, bulk density, and soil water retention at depths of 0—10 and
10-20 cm.

The study compared responses in the silt loam soil at South Charleston with those in
the clayey soil at Hoytville. Grain and stover yields were higher at Hoytville, largely
because its clayey soil retained more water and nutrients, but crop yields and harvest
index generally did not differ among residue treatments. These results indicate that
approximately 25-33% of corn residue could potentially be removed for other uses
without an immediate yield penalty.

Although partial residue removal did not reduce short-term crop yield, retaining more
residue generally increased surface-soil organic carbon and aggregate size. Average
soil organic carbon stocks at 0—10 cm were approximately 42.2 Mg C/ha at Hoytville
and 36.4 Mg C/ha at South Charleston. The findings demonstrate that residue removal
decisions must balance short-term opportunities for residue use against possible long-
term effects on soil carbon storage, soil health, water relations, and sustainable
productivity.

Qutputs: During the 2025-2026 reporting period, the NC-1178 team produced over 70 peer-reviewed
publications and delivered more than 100 scientific and conference presentations. Members also

conducted multiple Extension presentations, field days, workshops, and other stakeholder-engagement

8




activities. These outputs communicated project findings to scientists, producers, agricultural advisers,
conservation professionals, policymakers, and the public and met or exceeded the output expectations
established in the project outline.

Short-term outcomes: Findings generated by the team demonstrate how land use and management

practices can improve soil organic carbon, soil health, nutrient cycling, water-use efficiency, and
agroecosystem resilience while maintaining crop productivity (Table 1). Results were disseminated
through peer-reviewed and open-access publications, scientific conferences, Extension programs, field
days, and direct engagement with producers. Major findings included: 1) conservation practices—
including cover crops, reduced tillage, crop rotations, residue retention, organic amendments, and
regenerative management—improved soil carbon and soil functions across diverse production systems
(CA, IN, MA, OH, SC, TN, and TX); 2) irrigation, drainage, and nitrogen-management strategies
influenced crop productivity, water-use efficiency, nutrient losses, and greenhouse gas emissions (KY,
MS, and TX); 3) soil microbial communities and mineral-associated organic matter played important
roles in carbon persistence, nutrient availability, disease suppression, and crop nitrogen nutrition (CA, IN,
MA, ND, SC, TN, and TX); 4) prescribed burning and grazing intensity altered vegetation carbon
allocation and microbial activity, although annual soil carbon responses were comparatively small or
required longer periods to detect (TX); and 5) soil texture, depth, climate, residue quality, and
management history strongly influenced soil carbon storage and should be considered when developing
site-specific soil-health recommendations (CA, IN, MA, ND, OH, TN, and TX).

Milestones: The team completed major 2025-2026 milestones related to field and laboratory data
collection, long-term site resampling, treatment evaluation, soil and plant analyses, modeling, and
dissemination of findings. Several multiyear experiments reached important analytical or publication
stages, and participants expanded research capacity through new instrumentation, student training, and
producer-engaged research networks. The team also began coordinating collaborative synthesis
manuscripts, a potential special-topic journal issue, and a symposium for the 2026 ASA-CSSA-SSSA
Annual Meeting. These activities will integrate results across locations, increase the visibility of NC-1178
research, and support the project’s future milestones for collaboration, outreach, and scientific synthesis.

D. Impacts

The research accomplishments summarized in Tables 1 address the broader objectives of NC-1178 and
demonstrate the value of the committee’s interdisciplinary and multistate structure. The committee brings
together expertise in soil science, agronomy, hydrology, microbiology, biogeochemistry, crop production,
forestry, and rangeland management. Research and Extension activities conducted across the United
States generated scientific, environmental, economic, and societal benefits. Collectively, these findings
provide a data-driven foundation for predicting how land use and management affect soil organic carbon,
soil health, agricultural productivity, water quality, greenhouse gas emissions, and climate resilience
across diverse environments.

Demonstrating the importance of soil health. Committee members demonstrated that healthy soils support

crop productivity, nutrient cycling, water retention, disease suppression, and resilience to drought and
other environmental stresses. Long-term cover cropping, reduced tillage, crop rotation, residue retention,
organic amendments, and regenerative management generally improved soil carbon and biological or



physical soil-health indicators. However, responses depended on soil texture, climate, drainage, land use,
management history, and sampling depth. These findings emphasize the need for site-specific soil-health
assessments rather than uniform recommendations.

Highlighting the role of organic carbon in s0il functions. Soil organic carbon is fundamental to nutrient
availability, aggregate stability, water relations, microbial activity, and long-term productivity. NC-1178

researchers demonstrated that soil carbon formation and persistence are controlled by interactions among
plant carbon inputs, root traits, microbial processes, mineral associations, residue quality, and
environmental conditions. Findings showed that mineral-associated organic matter can cycle more rapidly
than previously recognized and may supply nitrogen to crops. The research also demonstrated that
management practices affecting belowground carbon allocation do not always produce immediate
changes in annual soil carbon balance, highlighting the importance of long-term studies.

Promoting sustainable soil and crop management. The project generated practical information for

improving conservation and production systems. Regenerative practices were projected to reduce runoff
by 29-57%, sediment loss by 38—58%, nitrogen loss by 48—81%, and phosphorus loss by 29-52% in a
Texas watershed without significantly reducing cotton yield. Tailwater recirculation improved rice water-
use efficiency by 18%, while polysulfate application reduced estimated methane emissions from flooded
rice by approximately fivefold. Research also demonstrated that cover crops, crop residues, organic
amendments, drainage, irrigation, and nitrogen-management strategies must be integrated with local soil
and climatic conditions.

Improving nutrient-use efficiency and environmental quality. Research conducted by the committee

improved understanding of how soil organic matter, fertilizer management, irrigation, microbial nutrient
balance, and crop genetics affect nutrient availability and loss. Very late nitrogen application prevented
approximately 70-90% of potential corn-yield loss when nitrogen stress occurred, while soil organic
matter increased the resilience and timing flexibility of corn nitrogen supply. Other studies demonstrated
that rainfall and soil water-filled pore space strongly regulated gaseous nitrogen losses and that managing
carbon and nitrogen together may enhance microbial processes involved in suppressing soilborne
diseases.

Supporting climate-resilient agricultural and natural systems. Studies in croplands, rice systems,

vineyards, forests, pastures, and rangelands showed that climate-resilient management must consider
water availability, soil depth, residue quality, plant species, and disturbance intensity. Prescribed burning
and intensive grazing reduced belowground carbon allocation and microbial activity, although annual soil
carbon responses were comparatively small. Adaptive grazing increased standing biomass, soil moisture,
belowground carbon inputs, and microbial activity. These findings help land managers evaluate tradeoffs
among productivity, carbon storage, greenhouse gas mitigation, and ecosystem resilience.

Social and economic benefits to society. Improved soil health, fertilizer-use efficiency, water

conservation, and greenhouse gas management can reduce production costs while protecting soil, air, and
water resources. The project’s findings support more efficient use of fertilizer and irrigation water, reduce
nutrient and sediment losses, and provide producers with greater flexibility in managing crops under
variable weather conditions. Training graduate and undergraduate students and engaging farmers,
agricultural advisers, Extension educators, and conservation professionals also strengthened the
workforce and expanded public access to research-based management information.
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Grant and Resources Obtained

Committee members strengthened research capacity through competitive grants, institutional investments,
student scholarships, collaborative research support, and specialized equipment. Reported resources
supported research on soil carbon sequestration, mineral-associated organic matter, plant-microbe
interactions, soil health, nutrient and water-quality analysis, greenhouse gas emissions, and climate-
resilient crop production. Because funding amounts were not consistently reported by all participating
institutions, an aggregate funding total was not calculated for 2025-2026.

Equipment

Butcher and Cihacek: An elemental analyzer—isotope ratio mass spectrometer and a trace-gas isotope ratio
mass spectrometer were acquired for the new Bolley Agricultural Laboratories at North Dakota State
University. The instruments will increase capacity for soil, atmospheric carbon, and nitrogen
measurements.

Dhakal: Incubation chambers were designed for research on cadmium immobilization and carbon
sequestration using magnesium phosphate-modified fir biochar. An evacuation pump was purchased for
preparing gas-sampling vials, and six photosynthetically active photon flux-density sensors were added to
existing eddy-covariance systems.

Dou: Newly developed soil-redox sensors were tested for monitoring alternate wetting and drying
conditions in paddy soils.

Hestrin: Customized greenhouse growth chambers were further developed and integrated with a dual
carbon-isotope analyzer for '3COxz labeling and carbon-flux measurements.

Lal: A mass spectrometer for stable-isotope analysis of carbon and nitrogen was purchased and used to
analyze soil samples from the South Charleston and Hoytville residue-management sites.

Lazcano: A Picarro G5131-i analyzer was purchased to expand capacity for greenhouse gas and isotope
measurements.

Naughton: An elemental analyzer was maintained for carbon and nitrogen analysis of solid soil and plant
samples.

Noormets: A L1-7825 13CO: isotope and trace-gas analyzer and a LI-COR Smart Chamber system were
acquired to support carbon-allocation and soil-respiration research.

Funding and Other Resources Reported

o Hestrin: Larsen, 1. (PI), T. Cook, M. Winnick, A. Keiser, H. Naughton, and R. Hestrin. “Quantifying
the Magnitude of the Soil Carbon Sink in Agricultural Landscapes.” UMass Ambherst Center for Food,
Agriculture, and the Environment.

o Hestrin: Hestrin, R. (PI). “Harnessing Mycorrhizal-Microbial Synergies for Agricultural Resilience
and Health.” Foundation for Food & Agriculture Research New Innovator Award.
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o Hestrin: Jilling, A. (PI), A. S. Grandy, M. Keiluweit, and R. Hestrin. “Mineral-Associated Organic
Matter: An Overlooked Source and Mediator of Bioavailable Nitrogen.” National Science
Foundation, Division of Environmental Biology.

Naughton: A $6,500 CAFE Scholar award supported the training of a summer undergraduate intern.
Naughton: The Lotta Crabtree Agricultural Scholarship provided two semesters of tuition and stipend
support for a Ph.D. student working on the project.

o Naughton: A USDA Equipment Grant proposal for an automated discrete analyzer for agricultural
nutrient and water-quality analyses was submitted and remained pending. The requested amount was
$91,746.

o Naughton: A Northeast SARE proposal addressing heat-tolerant tomato rootstocks, root exudates, and
rhizosphere microbial communities was submitted for $197,457 but was not funded.
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21.Clarkson, R., Zitnick-Anderson, K., Vanderhyde, M., Longtin, S.M., and Butcher, K. 2025. Live
vs. Legacy: RNA vs. DNA dectection of S. scabies in soils for pre-season diagnosis of common
scab. CANVAS November 9-12, 2025. Salt Lake City, UT. (Poster)

22.Clarkson, R., Zitnick-Anderson, K., Vanderhyde, MN., Longtin, S.M., and Butcher, K. 2026.
Presence # Problem: The soil environment may decouple pathogenicity from active pathogen
abundance. MSSS January 28-30, 2026, Winnipeg, Manitoba, CAN. (Oral)

23.Baniya B, *Kim D, *Nkrumah M, *Sarpong C, *Dong J, ¥*Ono M, Noormets A (2025)
Differentiating Structural and Non-Structural Carbon Using Ecosystem Carbon Flux Measurements.
AGU Fall Meeting, New Orleans, LA. December 15-19, 2025.

24.Dong J, *Baniya B, *Kim D, *Nkrumah M, *Sarpong C, Miao G, Noormets A (2025)
Incorporating a passive carbon allocation algorithm TIMBCA in CLM-FATES. AGU Fall Meeting,
New Orleans, LA. December 15-19, 2025.

25.Kim D, *Baniya B, *Sarpong C, *Nkrumah M, Noormets A (2025) Diurnal dynamics of Carbon
allocation and respiratory costs under water stress using isotopic flux partitioning. AGU Fall
Meeting, New Orleans, LA. December 15-19, 2025.

26.Leite P, Noormets A, Wilcox B, Fuhlendorf SD, Neumann L (2025) Rethinking woody plant
encroachment: can it improve soil health of formerly overgrazed rangelands? AGU Fall Meeting,
New Orleans, LA. December 15-19, 2025.

27.Aguilos M, Noormets A, King JS, Belgado M (2025) In search of the perfect tower. Ameriflux
Community Blog. 11/26/2025. https://ameriflux.lbl.gov/in-search-of-the-perfect-tower/

28.§Noormets A (2025) Taimede okoflisioloogia arengusuunad maailmas (On the developments in
plant ecophysiology in the world). Metsadkoloogia kaasaegsed arengusuunad maailmas ja olukord
Eestis. XX Okoloogiapiev, mis on piihendatud Olevi Kulli 70. siinni-aastapéevale. Tartu, Estonia,
November 14, 2025.
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29.§Noormets A, *Ono M, *Baniya B, *Kim D, Mitra B, *Simpson C, *Sarpong C, *Nkrumah M
(2025) Carbon flow from plants to soil. New Phytologist Symposium - Microbes as hidden or
prominent players in plant life. Tartu, Estonia, July 8-10, 2025.

30.Simpson C, Smith P, Kreuter U, Noormets A (2025). Quantifying carbon dynamics of Adaptive
Multi-Paddock grazing across spatial and temporal scales in Northern Texas. Native Plant Society
of Texas Symposium. Austin, TX. March 8, 2025.

31.Simpson CA, Smith AP, Tolleson D, Treadwell M, Kreuter U, Noormets A (2025) Quantifying
carbon dynamics of adaptive multi-paddock grazing across spatial scales in northern Texas. Soil
Survey and Land Resource Workshop, Bryan, February 5-6, 2025.

32.Dhakal, M., M.A. Locke, K. N. Reddy, M.T. Moore, Jr. R. W. Steinriede, L. J. Krutz. (2025).
Building resilient agroecosystem from the ground up: Soil and water benefits of cover cropping and
conservation tillage in a humid region. CANVAS annual meeting, ASA-CSSA-SSSA. Nov 9-13,
2025, Salt Lake City, UT.

33.Dhakal, M., M.A. Locke, K. N. Reddy, M.T. Moore, Jr. R. W. Steinriede, L. J. Krutz. (2025).
Integration of regenerative management practices for improved soil health, water quality, and water
use efficiency in cotton and sorghum cropping systems. Mississippi Water & Energy Conference.
Oct 28-30, 2025, Starkville, MS.

34.Shrestha, A., T.P. Kharel, M. Dhakal, K.N. Reddy. 2025. Detecting soybean emergence and
senescence with satellite remote sensing in the Lower Mississippi River Basin. CANVAS annual
meeting, ASA-CSSA-SSSA. Nov 9-13, 2025, Salt Lake City, UT.

35.Panday, D., P. Heydar, C. Lapham, A. Pierce, M. Dhakal, A. Ghale, G. Fioravanti, R. Kander.
(2025). Improving hemp fiber strength and flexibility with regenerative practices and minimal
nitrogen. Annual CANVAS meeting, ASA-CSSA-SSSA meeting, Salt Lake City, Nov 9-12, 2025.

36.0loyede, O., P.P. Joshi, G.D. Spencer, L.J. Krutz, P. Wagle, M. Dhakal. (2025). Effect of tailwater
recirculation on water and methane fluxes in irrigated rice production system. Annual CANVAS
meeting, ASA-CSSA-SSSA meeting, Salt Lake City, Nov 9-12, 2025 (Second place).
https://scisoc.confex.com/scisoc/2025am/meetingapp.cgi/Paper/167311

37.Joshi, P.P., Oloyede, O., Spencer, D., & Dhakal, M. (2025). Effect of Regenerative Management
Practices on Greenhouse Gases in Corn. Annual CANVAS meeting, ASA-CSSA-SSSA meeting,
Salt Lake City, Nov 9-12, 2025.

38.0loyede, O. E., Spencer, D., Joshi, P. P., Krutz, L. J., & Dhakal, M. (2025, October 30). Effect of
tailwater recirculation on water and methane fluxes in irrigated rice production systems. Mississippi
Water and Energy Conference, Mississippi Water Resources Research Institute, Mississippi State
University, Mississippi.

39.0loyede, O. E., Spencer, D., Joshi, P. P., Krutz, L. J., & Dhakal, M. (2025, October 18). Can
tailwater recirculation in row rice reduce water and methane fluxes without a yield penalty?
Graduate Research Fall Symposium, Graduate Student Association, Mississippi State University,
Mississippi (Second Place winner).

40.Dhakal, M., M.A. Locke, K. N. Reddy, M.T. Moore, Jr. R. W. Steinriede, L. J. Krutz. (2025).
Impacts of cover cropping and tillage on soil health and root-zone water quality in cotton and
sorghum production systems. Soil Water Conservation Society International Annual Conference,
Aug 6-8, 2025. Costa Mesa, CA.

41.Joshi, P.P., Dhakal, M., Reynolds, Z., & Spencer, D. (2025, February 15). Mitigating Greenhouse
Gas Emissions Using Improved Nitrogen Management Strategies in Corn. Spring Graduate
Research Symposium, Graduate Student Association, Mississippi State University, Mississippi.

42.Joshi, P.P., & Dhakal, M. (2025, March 20). Improved fertility management reduces greenhouse
gas emissions in corn. Mississippi Academy of Sciences (MAS), Biloxi, Mississippi.

43.Joshi, P.P., Oloyede, O., Spencer, D., & Dhakal, M., (2025, October 18). Mitigating Greenhouse
Gas Emissions from Corn Through Protected Fertility Management. Fall

44.Graduate Symposium, Graduate Student Association, Mississippi State University, Mississippi
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45.Joshi, P.P., Dhakal, M., Reynolds, Z., & Spencer, D. (2025, February 3). Strategic fertility
management reduces greenhouse gas emissions in corn. Southern Association of Agricultural
Scientists (SAAS), Irving, Texas

46.Joshi, P.P., Oloyede, O., Spencer, D., & Dhakal, M., (2025, October). Protected Fertility
Management Mitigates Greenhouse Gas Emissions with Sustainable Corn Production, Mississippi
Water and Energy Conference, Mississippi Water Resources Research Institute, Mississippi State
University, Mississippi

47.0loyede, O., P. P. Joshi, M. Dhakal. 2025. Effect of alternate wetting and drying with automated
tailwater reuse on greenhouse gas emissions in rice production. Graduate Student Research
Symposium. Mississippi State University, Starkville, MS. 15 February 2025. Poster Presentations

48.Joshi, P.P., O. Oloyede, G.D. Spencer, M. Dhakal. (2025). Can protected fertility management
mitigate greenhouse gas emission and improve corn productivity? CANVAS annual meeting, ASA-
CSSA-SSSA. Nov 9-13, 2025, Salt Lake City, UT (Third place).

49.Shrestha, A., T.P. Kharel, M. Dhakal, K.N. Reddy. 2025. Satellite-based analysis of spatial and
temporal trends in soybean yield across the Lower Mississippi River Basin. CANVAS annual
meeting, ASA-CSSA-SSSA. Nov 9-13, 2025, Salt Lake City, UT.

50.Joshi, P.P., Mendez, K.V., AdvientoBorbe, M. A., Spencer, D., Reynolds, Z., & Dhakal, M. (2025,
February 15). Automated Furrow Irrigated Rice Production System Mitigates Greenhouse Gas
Emission in Rice. Spring Graduate Research Symposium, Graduate Student Association Mississippi
State University, Mississippi.

51.Joshi, P.P., & Dhakal, M. (2025, March 20). Improved fertility management reduces greenhouse
gas emissions in corn. Mississippi Academy of Sciences (MAS) annual meeting, Biloxi,
Mississippi.

52.Joshi, P.P., Mendez, K.V., AdvientoBorbe, M. A., & Dhakal, M. (2025, April 22). Enhancing
Environmental Sustainability through Automated Furrow Irrigation in Rice for Greenhouse Gas
Mitigation. Spring Symposium of the Office of Research and Economic Development, Mississippi
State University, Starkville, MS. 15 February 2025.

53.Mendez, K., Quifiones, C. Larazo, N., Larazo, W., Adviento-Borbe, M.A.A., Dhakal, M., Massey,
J.H., Krutz, J. Greenhouse Gas Emissions from Furrow Rice using Tailwater Recovery System.
2025 Rice Technical Working Group Conference, Feb 17-20, 2025, New Orleans, LA.

54.0loyede, O., P. P. Joshi, D. Spencer, L. J. Krutz, M. Dhakal. 2025. Developing a model to estimate
greenhouse gas fluxes and evapotranspiration using machine learning and remote sensing data.
Graduate Student Research Symposium. Mississippi State University, Starkville, MS. 15 February
2025.

55.0loyede, O., R. Willemet, M. De Boever, Wim Cornelis. 2025. Impact of Mulching on Soil Water
Balance and Potato Growth. Spring Symposium of the Office of Research and Economic
Development, Mississippi State University, Starkville, MS. 22 April 2025 (Second place).

56.Lasar, H., H. Petrowicz, F. Dou, K. Bronson. 2025. Critical thresholds on alternate wetting and
drying on greenhouse gas emissions and rice yields. 40th Rice Technical Working Group Meeting.
New Orleans, LA. February 2025.

57.Petrowicz, H., F. Dou, A. Lloyd, H. Lasar, and N. Hetti. 2025. Effects of different nitrogen rates on
yield, nitroggen use efficiency, and greeenhouse gas emission under alternate wetting and drying
management. 40th Rice Technical Working Group Meeting. New Orleans, LA. February 2025.

58.Weathington, M., J. Vernon, T. Bera, Y. Yang, F. Dou, and T. Wilson. Empowering young scholars
in nitrogne management for ratoon organic rice. 40th Rice Technical Working Group Meeting. New
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59.Hettiarachchi, N., F. Dou, X. Mao. 2025. Nutrient uptake and structural analysis of rice under Zinc-
based nanomaterial application: A study using visual imaging at the nanoscale. 40th Rice Technical
Working Group Meeting. New Orleans, LA. February 2025.
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60.Petrowicz, H., F. Dou, M. Trevino, H. Laser, N. Hettiarachchi, T. Gentry, LT Wilson, Y. Yang, and
L. Tarpley. 2025. Effects of nitrogen rate on rice yield, nitrogen use efficiency, and greenhouse gas
emissions under alternate wetting and drying. CANVAS 2025. Salt Lake City, UT.
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of zinc nanomaterial and transformed product amendments on nutrient dynamics, rice growth, grain
quality, and productivity in flooded paddy soils of Beaumont, TX. CANVAS 2025. Salt Lake City,
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soil quality, root morphological traits, and nutrient uptake in rice under Zn-based nanomaterials and
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logistics in the Southeast United States. CANVAS 2025. Salt Lake City, UT.

67.Poondla, M, JE Mowrer, F. Dou, and HGW Lasar. 2025. Redox-mediated shifts in phosphorus
availability under safe AWD versus continuous flooding in rice fields. CANVAS 2025. Salt Lake
City, UT.

68.Poondla, M, JE Mowrer, F. Dou, and HGW Lasar. 2025. Influence of redox-driven chemical
processes on soil phosphorus availability under AWD in rice. CANVAS 2025. Salt Lake City, UT.

69.Rui, Y. From microbial tradeoffs to management solutions: Rethinking soil organic carbon in
agroecosystems. Invited seminar, Department of Ecology, Evolution, and Organismal Biology, lowa
State University, Ames, [owa, November 6, 2025.

70.Benson, A., Rui, Y., Paul, S., Wilhelm, R.C., and Kladivko, E.J. Digging into organic soil health:
What we learned from 91 Indiana field sites. ASA-CSSA-SSSA Annual Meeting, Salt Lake City,
Utah, November 9-12, 2025.

71.Jaya, P., Rui, Y., and Sandeep, S. Comprehensive soil carbon profiling across cropland and
woodland: A multi-analytical assessment from the Midwest U.S. ASA-CSSA-SSSA Annual
Meeting, Salt Lake City, Utah, November 9-12, 2025.

72.Gramajo, E., Quinn, D., Rui, Y., and Brouder, S.M. Combined effects of nitrogen rate, source, and
enhanced-efficiency fertilizer use in Midwest corn production. ASA-CSSA-SSSA Annual Meeting,
Salt Lake City, Utah, November 9-12, 2025.

73.Lu, S., Rui, Y., Volenec, J.J., Brouder, S.M., and Chen, Y. Microbial network complexity and
abundance mediate soil multifunctionality under intensive agriculture. ASA-CSSA-SSSA Annual
Meeting, Salt Lake City, Utah, November 9-12, 2025.

74.Pearl, C., Joshi, B., Ordofiez, R.A., Wilhelm, R.C., Penn, C.J., and Rui, Y. Impacts of nitrogen
fertilization on plant carbon allocation and belowground carbon dynamics in short- and tall-stature
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75.Joshi, B., Ordéniez, R.A., Pearl, C., Quinn, D., Penn, C.J., and Rui, Y. Influence of nitrogen
fertilization rates on root phenes of short- and tall-stature corn hybrids and soil-health indicators.
ASA-CSSA-SSSA Annual Meeting, Salt Lake City, Utah, November 9-12, 2025.

76.INVITED. Cristina Lazcano. Regeneracion de Suelos y Practicas Sostenibles, Simposio
Internacional de Viticultura Sustentable: Innovacion, Agua y Cambio Climatico. Centro de Estudios
Vitivinicolas (CEVIT). CETYS Universidad Campus Internacional Ensenada (Mexico).
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77.INVITED. Cristina Lazcano. Viticultura Regenerativa: Mas Alla de la Agricultura Organica,
Simposio Internacional de Viticultura Sustentable: Innovacion, Agua y Cambio Climatico. Centro
de Estudios Vitivinicolas (CEVIT). CETYS Universidad Campus Internacional Ensenada (Mexico).

78.INVITED. Can regenerative management improve soil hydrological health in Mediterranean
agroecosystems?, Annual meeting of the California Soil and Water Conservation Society, CA, NV
Chapter. Davis, CA (USA).

79.Halima Malal, Chiara De Quay, Reymond Reis, Axel Mauricio Herrera Moreno, Zackary Jones,
Sabina Dore, Guillermo Tagle, Patrick Becket, Sangeeta Bansal, Jorge Dominguez, Cristina
Lazcano. Effects of vermifiltration vermicompost on soil health and nitrous oxide emissions across
different annual and perennial systems in Washington and California, 81st SWCS International
Annual Conference. July 26-29, 2026, St. Louis, Missouri (USA).

80.Sarah Brickman, Jimena Balic, Mauricio Shoebitz, Ediardo Arellano, Leah Renwick, Amelie
Gaudin, Cristina Lazcano. Poster. Cover crop mowing or tillage, but not sheep grazing, alter
within-season soil inorganic nitrogen availability in an organic vineyard, 81st SWCS International
Annual Conference, July 26-29, 2026, in St. Louis, Missouri (USA).

81.Axel Herrera, lan Ferrer, Kelsey Fenn, Mallika Nocco, Elizabeth Forrestel, Nicolas Bambach,
Cristina Lazcano. Oral Presentation. Soil hydraulic responses to combined regenerative
management practices in a commercial Sonoma vineyard, 2026 National Conference, American
Society for Enology and Viticulture. June 19-22, Boise, Idaho (USA).

82.Chiara I. de Quay, Connie Wong, Axel Herrera, Cristina Lazcano. Poster. Short-term Effects of
Compost & Tillage on Vine Yield & Soil Health of Chardonnay Vineyards in California and
Oregon, 2026 National Conference, American Society for Enology and Viticulture. June 19-22,
Boise, Idaho (USA).

83.Mallika Arudi Nocco, Nicolas Bambach, Jeff Borum, John Bushoven, Alyssa DeVincentis, Kelsey
Fenn, Andrew Gal, Joshua Garcia, Gaurav Jha, Sat Darshan S Khalsa, Cristina Lazcano, Patrick
Makiri, Andrew J McElrone, Samuel Sandoval Solis, Dilruba Yeasmin. Assessing deep root zone
microirrigation in California almonds, ASABE Global Symposium on Sustainable Microirrigation
Advances: Drop to Boom.

84.1an Ferrer, Axel Herrera, Kelsey Fenn, Mallika Nocco, Cristina Lazcano. Effects of stacked
regenerative practices on soil water infiltrationdynamics and moisture regimes in a Sonoma
vineyard, CA. Poster, 2026 California Plant and Soil Conference. Tuesday-Wednesday, February 3-
4, Visalia, California (USA).

85.Halima Malal, Mariel Mondragon-Becerra, Kefang Nie, Raymond Reis, Camila Cancino, Joshua
Garcia, Daniel J Geisseler, Cristina Lazcano, Hannah Waterhouse, Rebecca Ryals, Alda Pires,
Eliiott Campbell. Oral Presentation. Nitrogen mineralization dynamics of California composts in
processing tomato production: incubation and field study, Compost 2026. February 2-5 2026.
Sacramento, California (USA).

86.Kelsey Fenn, Andy Gal, Josh Garcia, Ashly Lord, Majdi Abou Najm, Anthony O’Geen, Cristina
Lazcano, Mallika A. Nocco. Oral Presentation. Integrating Soil Physics and Microbial Ecology
through Perennial Cover Cropping., 4th Global Soil Biodiversity Conference, British Columbia,
Canada, April 12-15, 2026.

87.Connie T. F. Wong, Luisa Robles Zaragoza, Bruna Albuquerque Vaz, Chiara De Quay, Jared
France, Ivan Martinez, Axel Herrera, Joshua Garcia, Kerri L. Steenwerth, Cristina Lazcano. Oral
Presentation. Soil microbial diversity and carbon cycling across the soil profile under regenerative
management in Northern California vineyards, 4th Global Soil Biodiversity Conference, British
Columbia, Canada, April 12-15, 2026.

88.Kelsey Fenn, Andrew Gal, Nall Moonilall, Ashly Lord, Cristina L.azcano, Mallika A. Nocco.
Oakville Bluegrass Cover Crop in California Almond Orchards: Establishment and Early Soil
Health Responses, 2026 California Plant and Soil Conference. Tuesday-Wednesday, February 3-4,
2026. Visalia, California (USA).
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89.Jagadamma, S., Rasu, E., and Lazicki, P. 2025. Deep soil carbon storage across a range of
pedogenic, climatic, and management variations in southeastern US croplands. Soil and Water
Conservation Society Annual Meeting, August 3-6, Costa Mesa, CA.

90.Kallingal, B., Wright, K., Cui, S., Nieman, C.C., Keyser, P.D., and Jagadamma, S. 2025.
Organically managed native warm-season grasses for improving soil health in the Southeastern
United States. ASA-CSSA-SSSA Annual Meeting, Salt Lake City, UT. Nov. 9-12, 2025.

91.Jagadamma, S. 2025. Harnessing the potential of subsoil to store stable soil organic carbon in
agroecosystems. Soils for Our Future 2025 Manitoba Soil Science Society Conference, July 20-25,
Winnipeg, Canada.

92.Dai, W., G. Feng and X. Zhang. Soil aggregation responses to sustainable agricultural practices in
the southeastern United States. ASA-CSSA-SSSA Annual Meeting, Salt Lake City, UT. Nov. 9-12,
2025.

93.Vital, S., G. Feng, H. Tewolde, X. Zhang, J. Brooks and D. Morin. Spatial configuration of cover
crop mixtures with poultry litter: assessing net biodiversity effects on residual nutrient cycling and
cotton productivity. ASA-CSSA-SSSA Annual Meeting, Salt Lake City, UT. Nov. 9-12, 2025.

94.Vital, S., G. Feng, H. Tewolde, X. Zhang, J. Brooks and D. Morin. Cover crops and poultry litter
drive soybean nutrition, yield, and soil nutrient dynamics across planting windows. ASA-CSSA-
SSSA Annual Meeting, Salt Lake City, UT. Nov. 9-12, 2025.

95.Vital, S., G. Feng, W. Dai, A. Adeli, D. Miles, J. Brooks, X. Zhang and D. Morin. Linking soil
health, greenhouse gas fluxes, and crop yield: decoding management impacts in cover-crop systems.
ASA-CSSA-SSSA Annual Meeting, Salt Lake City, UT. Nov. 9-12, 2025.

96.Vital, S., S. Xu, M. Geza Nisrani, P.J. Sexton, N. Ghimire, C. Graham, L. Xu, X. Zhang and J. Wu,
J. Response of soil macropores, hydro-physical properties, water dynamics, and carbon
accumulation to crop rotations and cover cropping under no-till management. ASA-CSSA-SSSA
Annual Meeting, Salt Lake City, UT. Nov. 9-12, 2025.

97.Lal, R. 2025. Lecture presented at the UN Decarbonization Meeting, New York, NY, April 16,
2025.

98.Lal, R. 2025. Agriculture in Africa: The future breadbasket of the world. Adaptation of African
Agriculture Dialogue, Meknes, Morocco, April 22, 2025.

99.Lal, R. 2025. Transforming Brazilian agriculture into a model of green revolution. Sistema
FAMATO, Cuiaba, Brazil, May 22, 2025.

100. Lal, R. 2025. Presentation at the NC-1178 Annual Meeting, Knoxville, TN, June 2, 2025.

101. Lal, R. 2025. Living soils: Advancing sustainable development goals of America. American
Agricultural and Food Security Forum, Edmonton, Canada (virtual), June 17, 2025.

102. Lal, R. 2025. Potential and opportunities of regenerative agriculture. Generation Restoration
Dialogue, UNCCD and G20 Global Land Initiative, Bonn, Germany, July 11, 2025.

103. Lal, R. 2025. Soil health and agriculture by soil carbon management. Cukurova University,
Adana, Turkey, September 3, 2025.

G. Extension Services and Reports

1. Rui, Y. Research and Extension update from the Indiana Organic Network. Indiana Horticulture
and Small Farm Conference, Danville, Indiana, March 5, 2026.

2. Rui, Y. The hidden half: Root-soil-nitrogen interactions of short-stature corn. Indiana Certified
Crop Adviser Conference, Indianapolis, Indiana, December 10, 2025.

3. Rui, Y. Impacts of biochar and gypsum application on pasture productivity and soil health. Greener
Pastures Field Day, Ferdinand, Indiana, August 28, 2025.

4. Hanley, M.L. & Naughton, H.R. “Litter input quality, soil structure, and oxygen interactions
shaping soil carbon storage”. Northeastern Organic Farm Association Meeting poster, Amherst,
MA. 28 February 2026.
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5. Williamson, C.D., Hashemi, M. & Naughton, H.R. “Preliminary data of cover crop carbon and
nitrogen application rates in summer season; single and multispecies”. Northeastern Organic Farm
Association Meeting poster, Amherst, MA. 28 February 2026.

6. Williamson, C.D., Park, O.* & Naughton, H.R. Nutrient cycling and carbon dynamics of
summertime cover crops in vegetable production”. UMass Research Farm Field Day, South
Deerfield, MA. 06 August 2025.

7. Publication: Herrera, Axel, Ellen Bruno, and Cristina Lazcano. 2025. “The Profitability of
Regenerative Viticulture in Sonoma County, California.” ARE Update 28(5): 5-8. University of
California Giannini Foundation of Agricultural Economics.
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