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How dairy farmers can adapt to climate
change

January 5 2022, by Jeff Mulhollem
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Dairy farms—especially in the Northeast—are increasingly subject to more
stringent regulations to reduce nutrient losses. With expected warmer conditions
that will result in increased ammonia volatilization from manure and more
frequent and more severe storms that will cause more soluble phosphorus runoff,
new strategies such as manure injection (shown) are needed to limit nitrogen and
phosphorus losses from crop fields. Credit: Robert Meinen
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Dairy farmers in the Northeast—facing a warming climate that
exacerbates nutrient pollution but lengthens the growing season—can
reduce the environmental impact of their operations and maximize
revenues by double cropping and injecting manure into the soil, rather
than broadcasting it.

That's the conclusion of a team of researchers, led by Penn State
agroecologists, whose new study evaluated whole-farm production and
the environmental and economic impacts of adopting these practices on
a representative dairy farm in central Pennsylvania under recent
historical and projected mid-century climate.

The research is important, according to Heather Karsten, associate
professor of crop production/ecology in the College of Agricultural
Sciences, because dairy farms—especially in the Northeast—are
increasingly subject to more stringent regulations to reduce nutrient
losses. With expected warmer conditions that will result in increased
ammonia volatilization from manure and more frequent and more severe
storms that will cause more soluble phosphorus runoff, new strategies
are needed to limit nitrogen and phosphorus losses from crop fields.

To reach their conclusions, researchers simulated farm management
strategies using the Integrated Farm System Model developed by C. Alan
Rotz, an agricultural engineer with the U.S. Department of Agriculture's
Agricultural Research Service. The strategies were informed by a long-
running, dairy cropping systems experiment at Penn State's Russell E.
Larson Agricultural Research Center, supported by the USDA. That
simulation enabled the scientists to determine the effects on crop yields,
feed production, nitrogen losses, sediment erosion, sediment-bound and
soluble losses of phosphorus, greenhouse gas emissions, fossil energy
use, and production costs.

2/5


https://phys.org/tags/dairy/
https://phys.org/tags/dairy+farms/

PHYS {$40RGC

The difference between a field treated with injected liquid manure (left) and
broadcasted manure is obvious in this comparison photo. Injecting manure
reduces ammonia volatilization and soluble phosphorus runoff from crop fields.
Credit: Robert Meinen, Penn State

In findings recently published in Agricultural Systems, the researchers
reported that double cropping and subsurface injection of manure
reduced total nitrogen losses by 12%-18% and total phosphorus losses by
16%-19%. Adoption of these strategies, they noted, provided a feasible
adaptation and mitigation approach for future climate by reducing
projected increases in soluble phosphorus runoff and ammonia
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emissions caused by warmer temperatures and greater precipitation.

Significantly, these benefits can be achieved while maintaining and
potentially reducing total farm-production costs, Karsten pointed out.

Double cropping and manure management mitigate the environmental
impact of a dairy farm under present and future climate
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Results

Double cropping increased
and stabilized feed
production

Subsurface injection of
manure significantly reduced
total P and volatile N losses

Adoption of these strategies
can help mitigate dairy farm
environmental impacts now
and even more in the future
without increasing
production costs

Castafio-Sdnchez, J.P., Karsten, H.D., and Rotz, C.A., Agricultural Systems, 2021

Environmental benefits of double cropping and manure injection can be
achieved while maintaining and potentially reducing total farm-production costs.
Credit: Heather Karsten, Penn State

"There's a lot of interest in double cropping among Northeast dairy
farmers," she said. "I think farmers are realizing they have a longer
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growing season, and there are more precipitation events in spring that
make getting into the field to do any operation more challenging. Our
results demonstrate that adoption of these strategies can help mitigate
dairy farm environmental impacts now and even more in the future."

José Castafio-Sanchez, former postdoctoral researcher in the Department
of Plant Science at Penn State, currently a postdoctoral research
associate at New Mexico State University and the USDA, and Rotz
contributed to the research.

More information: José P. Castafio-Sanchez et al, Double cropping
and manure management mitigate the environmental impact of a dairy
farm under present and future climate, Agricultural Systems (2021). DOL:
10.1016/j.agsy.2021.103326
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