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Chairman Scott, Ranking Member Thompson, and Members of the Committee, thank you for inviting me
today. I have a Ph.D. in Plant Science and 22 years’ diverse experience with sugarbeets. I’'m work for the 800
small family farmer-owners of the Western Sugar Cooperative. The cooperative spans 110,000 acres across
Colorado, Nebraska, Wyoming, and Montana. | help measure the environmental impact of our farmers’
practices and guide their investment in public research. Included with my written testimony is the data
substantiating the gains our farmers have made in soil health and regenerative agriculture.

Soil health is critical for farmers and the environment. For the farmer healthier soil reduces crop inputs,
increases crop productivity, and instills resiliency in the agroecosystem. For the environment, it can help
mitigate climate change, using the soil as a sponge to absorb carbon from the atmosphere.

The USDA recognizes four soil health principles: 1) keep soil covered, 2) minimize soil disturbance, 3) employ
diverse crop rotation, and 4) maintain living roots?. Tillage, mechanical working of the soil, works against three
of the four principles making it arguably the biggest threat to soil health.

I am here to provide concrete examples from our cooperative and national trends that demonstrate
conventional farming has made significant gains in soil health. Since the 1950s?, modern agriculture has
enabled exponential adoption of conservation tillage across the U.S.3 Today, a majority of conventionally
produced U.S. commodity crops use conservation tillage; one out of five acres is no till. Clearly, farmers value
soil health, as a third of conservation tillage was adopted with zero outside incentive.? | see similar trends for
sugarbeet; 82% of Western Sugar growers use conservation tillage (Figure 1). The switch to conservation
tillage improved soil health and imparted other dramatic environmental benefits: 1) erosion is down 90%
(Figure 2), 2) soil microbial diversity and function is up 6-fold (Figure 3), 3) fuel consumption and greenhouse
gas emissions are down 40% (Figure 4), and 4) water use efficiency is up 30%. Concurrently, yield has climbed
from 8,000 to more than 11,000 pounds of sugar per acre®, true sustainable intensification (Figure 5).
Conventional agriculture paved the way with conservation tillage. More recently no till organic cropping has
emerged.® However, most organic systems? still rely on tillage,”® especially row crops, small grains, and
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vegetable crops. For both conventional and organic farms, adoption of conservation tillage is highly dependent
on soil type, climate, scale, and cropping system*9, Ultimately, for Western Sugar farmers, the adoption
genetically engineered sugarbeets with glyphosate tolerance allowed for widespread elimination of plowing
and conversion to conservation tillage.

Some claim pesticides are harmful to soil health. We have not found that to be true. On farm measurement
across Western Sugar shows microbial diversity and function is up 6-fold following the adoption of
conservation tillage (Figure 3), despite judicious use of pesticides. The data suggests tillage is far more
detrimental to soil health than pesticides (Figure 9), consistent with reports in the literature.!1213:14,15.16
Despite that, in the last decade and a half Western Sugar farmers have cut the quantity of pesticides applied by
40% and reduced the overall environmental impact by 92%, similar to national trends in conventional
farming.'” Western Sugar, like all beet sugar cooperatives, determines what seeds can be planted on our
farms. We require the seed largely defend itself against prevalent pests and diseases, allowing for robust
integrated pest management. Combined with disease prediction models and precision application tools,
pesticides are used with the highest levels of stewardship. Technology on the horizon will further reduce
reliance on pesticides in the future.’*'**° However, mandates against pesticides today will hurt, not help
climate smart agendas, most critically in the areas of food waste?! and land conversion.?

Cover crops also promote soil health. Most closely associated with organic farming, it is also used in
conventional systems across the U.S.2%* Implementation varies by region and cropping system, 25 as does
method of cover crop termination. Western Sugar farmers use cover crops under a variety of circumstances: 1)
15-20% of sugarbeet harvest occurs early enough to be followed by a fall-seeded crop like winter wheat, 2)
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where irrigation allows, fall-seeded cover crops are planted following regular harvest as well, and 3) spring
planted rye is used to protect delicate seedlings from prevalent, seasonal winds and shows promise for
additional weed management (Figure 7). However, our primary soil armor is the residue left from the previous
crop (Figure 1) which also serves to promote soil health.2627 Across Western Sugar, crop residue allows for the
integration of livestock through managed grazing further building soil health.

The USDA recognizes conservation crop rotation® is also key to soil health. All Western Sugar growers engage
in this practice, rotating small grains, corn, dry edible beans, and sugarbeets. Many also integrate perennial
crops such as alfalfa in the rotation. These diverse rotations such as these that include high residue and low
nitrogen demand crops are paramount for soil health by balancing nutrient demands in the agroecosystem and
protect biodiversity important to crop health.303!

The evolution of conventional ag practices has reduced soil erosion by 35% across the U.S.3 It is important to
recognize the U.S. is a leader in climate smart ag, *3*3 and farmers are accepting of further improvement.
Innovations in modern, conventional agriculture are primed to achieve climate smart goals. Programs
authorized by this Committee—the Conservation Innovation Grants (CIG), the Sustainable Ag Research and
Education (SARE) program, and the Environmental Quality Incentives Program (EQIP) have been highly
effective in helping growers adopt climate-smart practices. Western Sugar has used these programs to
improve nutrient stewardship and implement high carbon soil amendment? to regenerate soil health (Figure
8). As you turn your attention to drafting the next Farm Bill, | encourage you to continue to support programs
like these and invest in outcome-based solutions that keep the farmer in the driver’s seat as they understand
the nuance of their production system. It is also imperative to increase investment in agricultural research to
develop frontier technologies that will drive the next step change in farming. In summary, conventional
farming practices have improved soil health by employing conservation tillage, cover cropping and diverse crop
rotations and are continuing to innovate. Again, thank you for inviting me to be here today. | look forward to
taking questions.
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Figure 1. Photas from & Western Sugar farm using conservation tillage. {A) sugarbeets planted into previous crop’s wheat stubble. (B) zoomed in image
of sugarbeets growing in wheat stubble. Residue prevents wind fwater erosion and evaporative loss of water; remaining roots feed the
micro/microbiome & build organic matter.

(Figure 2)
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Figure 2. Western Sugar partnered with the Irrigation Innovation Consortium {FFAR project, Dr. Jay Hamm, Colerado State University} on a three-year
study collecting samples in edge-of-field monitoring to determine the impact of conservation tillage on irrigation-based soil erosion. Water was
collected during each rain and irrigation event (A). Sediment and nutrient load were analyzed following filtration of the samples (B). Conservation
tillage significantly reduces erosicn and therefore protects water quality.

(Figure 3)

Conservation tillage Conventional Tillage

BAuRLE

B. o —

Conservation  Conventional
Figure 3. Scil samples callected and analyzed by Or. Pankaj Trivedi {Colorado State University) to compare the zoil microbiome under conventional and
no tillage systerns from across the cooperative. Greater diversity in bacteria (A, blue dotj and fungi (A, orange dot) under conservation tillage {4). Soil

function was also measured by Dr. Trivedi by measuring nutrient cycling (B); greater diversity/quantity of soil microbes = 6-fold higher nutrient cycling
(BJ. Western Sugar continues to financially support Dr. Trivedi {530,000/annually} in the development of zoil health bisindicators.
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Figure 4. Western Sugar hired Dr.
Douglas Warner and his team
{University of Hertfardshire, UK. to
conduct a lifecycle assessment of
sugarbest production in the
cooperative before and after the
introduction of genetically
engineered (GE) sugarhests.
Emissions dropped 40% with GE
sugarbeets primarily because of the
adoption of conservation tillage. Note
emissions are denoted in terms of
units of production, this is a key
Sl component of sustainable
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*conservation tilage has reduced emissions from soil 83%

(Figure 5)

Figure 5. As Lancet Cornmission noted,
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Figure 7. Western Sugar farmers who use cover crops
tend to use wheat or rve {fast growing & cold tolerant).
Some growers plant cover crops between rows (A),
others seed the whole field to wheat then strip till prior
to planting sugarbeets (B). Western Sugar is currently
funding development of best management practices
for spring planted rye cover crops for additional weed
control and resistance management at the University of
Wyoming (Dr. Andrew Kniss) and Montana State
University (Dr. Lovreet Shergill).

Figure 8. Western Sugar pioneered the use of a factory waste stream for beneficial use in high carbon soil amendment. Using this produict ta
regenerate soil health improves soil water holding capacity, reduces soilborne nitrous oxide emissions, increases long-term soil carbon sequestration
potential and avoids methane emissions from fandfilling the product [status quo (A); repurposing waste for beneficial use (B)]. The product has now
been applied to nearly 6% of acres across the Rocky Mountain West with tangible improvements to soil health quantified by Dr. Bijesh Maharjan at the

University of Nebraska. Growers readily adopted the practice because of the immediate benefit of improved crop productivity [visual impact on corn
(C} and dry beans (D)).
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Figure 8. Or. Panka] Trivedi at Colorado State University analyzed population diversity of bacteria (A) and fungi (B} in different production systams (no-
till or tillage) and with herbicide [H) and without herbicide {C) mimicking options for Western Sugar producers. Samgples were collected at three
different times (T1-T3). In all instances, tillage was the main driver of diversity loss; use of herbicides did not impact diversity {statistical significance
denoted by letter ahove box plot, those with different latters are statistically different from cne another].




