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Introduction

» Poor crop and grazing management practices have

decreased soil health and contributed to decreased

productivity and profitability in much of the Southern .
Great Plains. .

Supply
Regenerative practices such as Pasture cropping, nutrients

which seamlessly integrates direct seeding of annual

. . . Pasture
crops into dormant perennial grasses, can provide

Cropping
multiple benefits. .
Pasture cropping is a farmer-initiated land
management system that has been successfully
practiced in Australia and other countries.
Studies evaluating the performance of pasture
cropping in the Southern Great Plains are lacking.
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Objective and Ecosystem Services Quantified

Objective: Provide insights into the successes and challenges of establishing
pasture cropping at the study ranches.
Ecosystem services/variables measured/quantified:
1. Physical, chemical and biological soil health indicators:
* Aggregate stability, bulk density, infiltration, soil water/temp.
* Biological activity, microbial composition.
2. Crop/forage growth/health, biomass, species composition.
3. Ecosystem services:
* Soil erosion, and sediment/nutrient losses.
* Soil carbon sequestration.
* Water holding capacity, downstream flood risk.
* (Climate change mitigation potential.
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Experiment Design - Pittman Ranch
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Study Tasks - Pittman Ranch

> Plot preparation: Fencing, soil sensors,

weather station.

» Planting

o Time: First week of November
o Wheat Variety: TAM 205

o Seeding Depth: %5-1”

o Seed Rate: 60 Ib/ac (~67 kg/ha)
o No-till Drill

o Row Spacing: 7.5”

» Data collection: soil sampling, weather

data, soil water and temperature data, and
vegetation species and biomass.

» UAV Multispectral Imaging: Early, mid and

late in the season to assess vegetation
competition.

Fencing

Ground control points
EXAS A&M

UAV imagery

RESEARCH



Observations — 2021-22
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Observations — 2021-22
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Observations - 2022-23

Rainfall received in winters as well as the entire
growing season was higher than previous year.

Soil moisture and temperature were optimum

resulting in better wheat stand early in the season.

Unfortunately, higher competition from natural
grasses on subsequent wheat development.
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Silver Broom Ragweed Snowberry
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Pre-grazing

Post-grazing

Vegetation composition

Paddock 1 Paddock 2

Paddock 3

T

1.4 01

990

m Silver bluestem = Snowberry

m Ragweed Broom snakeweed

> As expected, perennial grass (silver
bluestem) had highest coverage (72%)
across all three paddocks.

> Paddocks 1 and 2 are most infested
with Snowberry

» Ragweed had the highest coverage in
paddock 3 among undesirable annual
grasses.
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Observations — 2023-24

Not much difference among treatments/replications
for species composition and biomass.

Dry grass was substantially more than green grass,
except in control plots.

Proportion of perennial green grasses was

Vegetation composition (%)

substantially higher than that of wheat. PICt

Wheat stand was <10 % of total green biomass.
Green (%) Dry (%)

(%)

=
(<)

Green grass composition

C
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Wheat (%) Perennials (%)



Summary - Pittman Ranch

First Year:
» The deficient precipitation in winter and dead biomass challenged wheat growth.

Subsequent Years:
» Higher competition from natural grasses under AMP grazing challenged
subsequent wheat development.

» Soil health analysis is underway to further explore vegetation competition.

» This regenerative approach, with its promise of minimal soil disturbance and long-
term benefits, appears to be a viable strategy.

» However, the complex interplay of weather patterns and native vegetation
significantly limits its effectiveness, highlighting the challenges we faced.
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> Eightreplicates.
> Each Replicate has
> 5 High Density Paddocks (1 acre a piece)
> 1Low Density Paddock (5 acre)
» A Grain Section
Within Each High- or Low-density paddock...
> Year 1 pasture cropped
> Year 2 pasture cropped
> Year 3 pasture cropped
> Year 4 pasture cropped
> Never cropped
» Within grain area...
> Year 1 pasture cropped
> Year 2 pasture cropped

> Year 3 pasture cropped

> Year 4 pasture cropped

T kT : TEXAS A
THD: : > Continuously Cropped gfilfﬁ\:lg
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VWheat density

In year 1(2022), no wheat established. Inyear 2 (2023), a full stand of wheat established, but heavy
utilization by wildlife resulted in no harvestable wheat from the plots. In year 3 (2024), a stand
established in 4 of the 8 replicates.
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Observations — Nance Ranch

No significant differences in diet quality among treatments containing wheat based on grazing

treatment.
Fecal NIR Crude Protein for HD and LD Grazing Treatments Fecal NIR Digestible Organic Matter for HD and LD Grazing Treatments
B HD B HD
5 m LD 60 63.97 63.64 m D
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0 Day 3 Grazing Period Day 5 Grazing Period  Overall Grazing Period Day 3 Grazing Period Day 5 Grazing Period  Overall Grazing Period
Dietary Crude Protein Dietary Digestible Organic Matter
No significant difference between Grazing treatments (p > 0.05) FEXAS ASM
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Summary - Nance Ranch

First Year:
» The deficient precipitation in winter challenged wheat growth.

Subsequent Years:

» Successful stands are certainly achievable, but care must be taken to manage
competition from perennial grasses through timely grazing and providing
adequate residual cover to optimize infiltration of precipitation and decrease
evaporative losses.

» In semi-arid environments, grain production is very unpredictable, but increased
forage quality through the winter is achievable.

» No differences noted in wheat yield or density, nor in diet quality of cattle, as a
result of differences in grazing management, when grazing periods were relatively
short at the same stocking intensity.
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Economic Goal/Objective

» Carry out a Strategic Livestock Grazing Survey in January 2025:

> tointroduce the concepts of pasture cropping

> to evaluate adopters’ perception of the economic benefits, costs, and challenges of pasture
cropping, and their willingness to continue using it in the future.

> tounderstand non-adopters’ perception of the challenges of pasture cropping, and their
willingness to try it in the future.

» The online survey link will be shared with the producer list of Holistic
Management International (HMI) and National Center for Appropriate
Technology (NCAT).

» We intend to publish a peer-reviewed paper in journals such as Rangelands using
the collected rancher survey data.
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Next Steps

» Pasture cropping experiments continued at both study ranches.

» Assessment of soil health benefits of pasture cropping based on measured
data is in progress (including PLFA).

» Soil C mineralization and respiration studies will be conducted at the study
ranches.

» Modeling efforts to quantify ranch- and watershed-scale effects of pasture
cropping on ecosystem services are in progress.

» Economic analysis will be carried out.
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ASABE Regenerative Ag Special Collection

CALL FOR PAPERS
The 2024/2025 Regenerative Agriculture Special Collection

You are invited to submit g manuscript(s) for the peer-reviewed collection of papers on
Regenerative Agriculture to be published in the ASABE Journals

Regenerative agriculture, also referred to as “climate-smart agriculture”, “conservation agriculture”, and “carbon farming” has
been globally discussed in principle over a long time but it has s2en a strong renewed interest from stakeholders recently. The
urgent need to reduce agricultural emissions, sequester greater carbon, improve soil health, and enhance water and
environmental quality has motivated governments, growers, researchers, and policymakers to bring greater acreage under
regenerative management. The emerging voluntary carbon markets are allowing farmers to earn additional income by
seguestering greater carbon in soils, thus incentivizing participation and adoption of principles and practices of regenerative
agriculture. Many agricultural practices (e.g., reduced tillage, cover crops, crop rotations, agroforestry, pasture cropping,
livestock integration, use of biochar/compost, circular systems, and several others) constitute the realm of regenerative
agriculture, and their biophysical, technological, environmental, economic and social impacts are being constantly evaluated
under different cropping systems and climatic conditions.

T:’apers included in the SpecWZollection will receive several additional benefits:

* For the two hybrid journals, if articles are not open access (OA), public access will be free for the remainder
of the year of publication plus two additional years (i.e., through 2026). For hybrid journals, OA may be
purchased at a discounted rate. The JNRAE is fully open access.

* For the two hybrid journals, the first three pages of each article are free. For JNRAE, the normal charges are
reduced by $300. For details, read article processing charges web page.

* Papers will be highlighted in an introductory article and will include an identifying logo.

Deadline for submissions: December 31, 2024 (flexible)

Guest Editors: Srini Ale, Meetpal Kukal, Xiaoyu (Iris) Feng
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