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Why 1s 1t important to
choose organic meat?

When you eat meat, choosing organic

1s especially important, because meat
production can have cascading effects

on human health, animal welfare, and

the environment. There is a long chain of
resources that support the animals used for
meat production. Choosing organic at the
grocery store has an added value when it
comes to supporting sustainable production,
because you are not only ensuring that

the animals are raised without synthetic
chemicals and have high welfare standards,
but also that all the food that animals eat
comes from organic sources that support soil
health and biodiversity.




This report synthesizes scientific literature
that shows the differences in the way
organic meat is produced, and why those
differences are important for the health

of the animals, the health and safety of
consumers, the health of the soil and the
impacts on climate change. Specifically, this
report presents the different standards for
organic meat production and how that may
improve the nutritional value of organic
meat, while simultaneously reducing
exposure to antibiotics, growth hormones,
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and pesticides. The report also shows how
organic meat production has fewer negative
effects on the off-farm environment and
can help reduce impacts on climate change
by storing more carbon in pasture, which
offsets greenhouse gas emissions.

Putting the right kind of meat on the table
can make a difference for your health,

the health of your communities, and the
environment. Make sure you choose organic!
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What does “Organic” meat mean?

There are unique requlations that organic poultry and
livestock farmers must follow to ensure organic meat is
produced sustainably, with the health of the animals and
the health of the consumers in mind. While there are many
distinctions between USDA Organic and non-organic, the
main differences are related to what the animals eat, where
they spend their time, and how they are treated if/when
they get sick. Here are the specifics:

Management of organic livestock

PASTURE ACCESS: Organic ruminant livestock, such as cattle, sheep, and
goats, must be grazed throughout the entire grazing season—at least 120
days per calendar year. The pasture they are grazed on must be organically
managed, so it can't be sprayed with toxic synthetic pesticides or synthetic
fertilizer. Pasture-based diets are important for animals, because more grass
in the ruminants’ diet leads to more balance in gut microbes, less acidity in the
rumen, which is the largest chamber to process roughages, and overall
improved digestive health.

FEEDING AND GRAZING: The diet for organic livestock needs to be
completely organic, meaning that it can’t contain growth promotants of any kind,
antibiotics, genetically modified feeds or ingredients (GMOs), or slaughter by-
products from mammals or birds. During the grazing season, organic ruminant
livestock must get at least 30% of their diet from grazing on organic pasture.
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https://www.ams.usda.gov/sites/default/files/media/Organic Livestock Requirements.pdf

LIVING CONDITIONS: In organic production, the animals’
stage of life, the climate, and the environment need to be taken
into consideration when providing year-round access to the
outdoors. The outdoor environment must include shade, shelter,
exercise areas, fresh air, clean water for drinking, and direct
sunlight. Continuous total confinement of any animal indoors

is prohibited. Yards, feeding pads, and feedlots may only be
used to provide ruminants with access to the outdoors during
the non-grazing season or for supplemental feeding during the
grazing season.

ANIMAL HEALTH: On organic farms, preventive healthcare
practices are used to deter illness. If those efforts fail, organic
farmers can use other restricted medicines, but antibiotics and
most synthetic chemicals are prohibited.

ENVIRONMENTAL HEALTH: Organic farmers and

ranchers must use practices that minimize impacts to the
environment surrounding the farm. They often recycle

manure into crop and pasture production to help avoid nutrient
runoff and increase carbon storage in their fields. They also
use beneficial farming practices such as crop rotation and
cover crops to maintain soil fertility and help protect soil

and water quality. Organic production may also have a lower
contribution to climate change by reducing greenhouse gas
emissions. Synthetic fertilizers or pesticides— one of the
leading drivers of climate change within the agricultural sector,
are prohibited in organic production.



https://www.ncbi.nlm.nih.gov/pubmed/17706849
https://www.ncbi.nlm.nih.gov/pubmed/17706849

Organic meat means:

No antibiotics, synthetic growth
hormones, GMQOs, or pesticides

The health and natural behavior of
animals are prioritized

All livestock feed must be 100%
organically produced

Cattle are pasture-raised and grazed

throughout the grazing season

Organic meat farmers use holistic,
preventive health care practices

Organic meat production helps protect
the environment




Nutrition of Organic Meat

Meat can be a great source of protein, fat, iron and vitamin D
that are more readily available in meat than other food sources.
But not all meat is created equal. Organic ruminant meat like
beef, lamb, and goat, can contain more of the good omega-3
fatty acids, less cholesterol, and more antioxidants than
non-organic ruminants, because organic regulations require
the animals to graze on certified organic pasture throughout
the entire grazing season for the geographic region.

Organic ruminant meat may have
more healthful fat

The diet of the grazing animals, especially the amount of grass,
can change the type of fat in the meat. Eating organic beef,
lamb, or goat may supplement the heart-healthy omega-3 fatty
acids in your diet. A large scale review of 67 studies on the
nutritional profile of organic meat in the European Union (EU)
shows that organic meat contains nearly 50% higher levels

of beneficial omega-3 fatty acids than non-organic meat due

to required grazing and feeding practices. While research in

the United States (US) is limited on the nutritional content of
organic meat (and some aspects of the organic standards are
different between the EU and the US), this study is encouraging,
because it shows that focusing on pasture can amplify
omega-3 fatty acids in meat.

Because our bodies don't produce omega-3 and omega-6 fatty
acids, it is essential for us to obtain them through our diets.

However, we need to have a healthy balance of the two omega
fatty acids — with a ratio of about 1:1 (Omega-6 : Omega-3).
Unfortunately, the typical western diet results in ratios closer
to 15:1. This bombardment of high omega-6 levels and low
omega-3 levels has been linked with several common diseases
such as cardiovascular disease, asthma, osteoporosis, breast
cancer, prostate cancer, and inflammatory and autoimmune
diseases. Organic beef and lamb may be helpful with a diet
focused on balancing that ratio.

Organic beef can also have lower cholesterol and fat. One study
from Spain found organic beef had 17% less cholesterol, 32%
less fat depending on the beef cut, 16% fewer fatty acids, and
24% fewer monounsaturated fatty acids than its conventional
counterpart. Researchers suggest that the pasture-based diet
of organic ruminant livestock is largely responsible for the
differences in the fatty acid profiles.

Organic meat has more antioxidants

According to a study in the Journal of the Science of Food and
Agriculture, organic beef in the EU can have higher antioxidant
levels, with 34% more Q10 and 72% more taurine depending
upon the beef cut, and 53% more B-carotene than conventional
beef. Organic beef was especially beneficial when it came to
heart-healthy a-linolenic acid, with 170% higher levels than
non-organic beef. Finally, the researchers found that organic
beef had 24% more a-tocopherol, which is a type of Vitamin E.
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https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/role-of-red-meat-in-the-diet-nutrition-and-health-benefits/7EE0FE146D674BB59D882BEA17461F1B
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/role-of-red-meat-in-the-diet-nutrition-and-health-benefits/7EE0FE146D674BB59D882BEA17461F1B
https://www.organic-center.org/study-confirms-nutritional-benefits-of-organic-meat/
https://www.sciencedirect.com/science/article/abs/pii/S0753332206002435
https://www.sciencedirect.com/science/article/abs/pii/S0753332206002435
https://www.sciencedirect.com/science/article/abs/pii/S0753332206002435
https://www.sciencedirect.com/science/article/abs/pii/S0753332206002435
https://www.researchgate.net/publication/5444823_The_Importance_of_the_Omega-6Omega-3_Fatty_Acid_Ratio_in_Cardiovascular_Disease_and_Other_Chronic_Diseases
https://www.researchgate.net/profile/Seema_Mihrshahi/publication/8450096_Ratio_of_omega-6_to_omega-3_fatty_acids_and_childhood_asthma/links/56aece5708aeaa696f2ed6b9/Ratio-of-omega-6-to-omega-3-fatty-acids-and-childhood-asthma.pdf
https://academic.oup.com/ajcn/article/81/4/934/4649143
https://academic.oup.com/ajcn/article/85/4/1090/4648939
https://academic.oup.com/ajcn/article/85/4/1090/4648939
https://academic.oup.com/carcin/article/26/9/1520/2390932
http://www.protherapix.com/documents/provas/inflammation/Omega-3 Fatty Acids in Inflammation and Autoimmune Diseases.pdf
http://www.protherapix.com/documents/provas/inflammation/Omega-3 Fatty Acids in Inflammation and Autoimmune Diseases.pdf
https://bits.zynbit.com/link?guid=7ca4e82e-5aa9-4665-8c91-2c276b513a1b&url=https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.9652
https://bits.zynbit.com/link?guid=7ca4e82e-5aa9-4665-8c91-2c276b513a1b&url=https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.9652
https://bits.zynbit.com/link?guid=7ca4e82e-5aa9-4665-8c91-2c276b513a1b&url=https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.9652

Organic Meat Reduces
Exposure to Pesticides

Most people don't think about pesticides when they're choosing meat,
but pesticides from animal feed can accumulate in animal organs.
Organic meat is produced without the use of harmful pesticides
because these are prohibited in the production of organic animal
feeds. Both pasture and feed must be produced without the use of
harmful pesticides, so you can be sure that by choosing organic, you
are skipping the chemicals and only getting the highest quality meat.

Eating organic may quickly reduce our
pesticide load

Our diets are one of the primary sources of pesticide exposure,

and the U.S. Food and Drug Administration recently found pesticide
residues in nearly 50% of foods sampled from domestic and imported
sources. The good news is that some studies show eating organic
foods can reduce existing levels of pesticides detected in children
and adults. Even just choosing organic occasionally can reduce

your exposure to some pesticides. Many studies on organic diet
interventions have focused on organophosphate pesticides, which are
largely used on animal feed crops like corn and soy, while others have
looked at a more extensive range of pesticides, including neurotoxins
such as neonicotinoids and pyrethroids, and found the same thing:
eating organic food can reduce these pesticide loads in the body.

While the studies mentioned above focus on general dietary
consumption rather than organic meat in specific, if reducing
exposure to pesticides is an important factor in your food choices
organic can go a long way in achieving that goal.
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https://www.sciencedirect.com/science/article/pii/S0045653515302149
https://www.fda.gov/media/130291/download
https://www.fda.gov/media/130291/download
https://www.organic-center.org/blog_switching-to-an-organic-diet-reduces-exposure-to-pesticides/
https://www.organic-center.org/blog_switching-to-an-organic-diet-reduces-exposure-to-pesticides/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4590750/
https://researchbank.rmit.edu.au/view/rmit:24443/n2006048520.pdf
https://www.sciencedirect.com/science/article/pii/S0160412019306853
https://www.sciencedirect.com/science/article/pii/S0160412019306853
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241395/pdf/ehp0111-000377.pdf
https://www.sciencedirect.com/science/article/pii/S0013935119300246
https://www.sciencedirect.com/science/article/pii/S0160412019306853

Organic Doesn't Contribute
to Antibiotic Resistance
and Reduces Human
Exposure to Antibiotics

The use of antibiotics is banned in organic, but is still common
in conventional animal rearing. Using antibiotics in agricultural
settings can add to the development of antibiotic resistant
strains of bacteria that can be passed to humans *. Antibiotic
resistance has been described as one of the most pressing
human health concerns today, and contributes to thousands
of deaths each year. Antibiotic resistance isn't the only
concern with exposure to antibiotics. Many people have
allergic reactions ranging from minor to acute when exposed to
some classes of antibiotics (e.g. penicillin and sulfonamides).
While the use of antibiotics in conventional agricultural
practices has been implicated as an important contributor

to the growing crises of antibiotic resistance and human
exposure to antibiotics, research also demonstrates that
organic farming systems can be part of the solution because
they do not use them.

* While the use of antibiotics in agriculture is one of the major contributors to
antibiotic resistance it is not alone. Other factors that contribute to antibiotic
resistance are the over-prescription of antibiotics, patients not finishing an
entire antibiotic course, poor infection control in health care settings, and

poor hygiene and sanitation.

The rise of antibiotic resistant bacteria

The development of dangerous antibiotic-resistant bacteria
has been propelled by the over-use of antibiotics for both
medical and non-medical purposes. When antibiotics are used
to treat diseases, the target bacteria can develop a tolerance
or resistance to those antibiotics over time, making them
difficult or impossible to kill. Long-term and/or frequent use
of antibiotics, even at low doses, has caused many types of
bacteria to develop resistance, rendering several medically
important antibiotics ineffective at combating infection. The
World Health Organization has dubbed antibiotic resistance as
“one of the biggest threats to global health, food security and
development today.”

Why is antibiotic use in agriculture
such a big deal?

The strains of antibiotic-resistant microbes that originate in
agricultural settings can be dangerous, and even deadly to
humans, because they render our primary defense against many
bacterial diseases useless. These antibiotic-resistant diseases
can be spread to humans through the food supply and the
environment. This means that if you get food poisoning from
bacteria such as E. coli or Salmonella, antibiotics might not be
able to kill the bacteria.

Beyond the development of antibiotic resistance, antibiotic
use on farms can have negative effects on the environment.
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https://www.sciencedirect.com/science/article/abs/pii/S0924857900003010
https://www.sciencedirect.com/science/article/abs/pii/S0924857900003010
https://www.organic-center.org/wp-content/uploads/2016/07/TOC_Report_AntibioticResistance_FINAL.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3234384/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3234384/
https://www.who.int/en/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/en/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/en/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/en/news-room/fact-sheets/detail/antibiotic-resistance
https://www.nature.com/articles/509S16a
https://www.nature.com/articles/509S16a
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
https://www.sciencedirect.com/science/article/abs/pii/S0924857900003010
https://www.sciencedirect.com/science/article/abs/pii/S0924857900003010
https://www.nature.com/articles/s41467-020-15222-y
https://www.organic-center.org/wp-content/uploads/2016/07/TOC_Report_AntibioticResistance_FINAL.pdf
https://www.organic-center.org/wp-content/uploads/2016/07/TOC_Report_AntibioticResistance_FINAL.pdf

Antibiotics can enter the environment from non-organic
animal operations through dust from treated feed, manure and
spills from manure lagoons, and water runoff from livestock
operations—which impact aquatic organisms and cause
occupational exposure to farmers and farmworkers. Antibiotics
that make their way into wastewater from livestock operations
are extremely difficult to remove. When wastewater mixes with
freshwater via runoff or direct contamination, antibiotic
residues can be absorbed by aquatic organisms including fish.
Antibiotic-contaminated fish has been shown to be a major
cause of human exposure to antibiotics in some communities.

Organic meat production drastically
reduces the risk of human exposure to
antibiotics and antibiotic resistance

The use of antibiotics is prohibited in organic production of
both animals and the feed they eat. While the use of antibiotics
in conventional agricultural practices has been implicated as
an important contributor to this growing crisis, research also
demonstrates that organic production, which does not use
antibiotics, can be an important part of the solution.
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https://nepis.epa.gov/Exe/ZyNET.exe/P100H2NI.txt?ZyActionD=ZyDocument&Client=EPA&Index=2011%20Thru%202015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C11THRU15%5CTXT%5C00000008%5CP100H2NI.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=20&ZyEntry=35&slide
https://www.sciencedirect.com/science/article/pii/S0048969717327626
https://www.sciencedirect.com/science/article/pii/S0956713517302219
https://www.sciencedirect.com/science/article/pii/S0956713517302219
https://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=9874504b6f1025eb0e6b67cadf9d3b40&rgn=div6&view=text&node=7:3.1.1.9.32.7&idno=7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3234384/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3234384/
https://link.springer.com/article/10.1007/s00217-006-0547-y
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206712
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206712

No Synthetic Growth
Promotors in Organic Meat

Synthetic growth promoters including
hormones, steroids and beta-agonists are
prohibited from use in organic farming.
While some growth hormones have been
banned for use in conventional meat, and
added steroids and hormones are illegal in
poultry production, steroids are still allowed
for U.S. production of beef and sheep, and
beta-antagonists (3 adrenoreceptor agonists)
are allowed for swine, turkeys, and cattle,
but are most commonly used in beef and
pork production. The use of synthetic
growth promoters has remained popular in
conventional livestock operations because
they increase muscle gain and improve feed

efficiency. However, many countries have
banned U.S. meat imports because of health
concerns with artificial growth promoters in
animal tissues.

Artificial growth hormones can cause concern, because

once expelled from the animals, the synthetic hormones can
make their way into wastewater, and like antibiotics, they are
extremely difficult to remove, exposing the natural environment
to these growth hormones.

Beta-agonists are more widely used than hormones and are

of concern for the health and welfare of animals as well as
human health. Ractopamine is a popular drug approved by FDA
for use in animal operations as a feed additive that promotes
lean muscle growth in the last few months before slaughter.
Beta-agonists have been implicated in reduced welfare, linked
to increased injury during unloading, increased hoof lesions in
pigs, and increased stress response to aggressive handling,
especially at higher doses.

Ractopamine is only approved for use by a relatively small
number of countries and many countries including China and
the EU implement bans. These countries take a precautionary
stance, arguing there isn't enough scientific evidence to

prove that it is safe. While some major US pork producers are
reducing their use of this drug to meet international standards,
this is not a universal requirement. The best way to avoid this
drug and other beta-agonists is to choose organic meat since
these drugs are prohibited in organic meat production.
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https://www.fda.gov/animal-veterinary/product-safety-information/steroid-hormone-implants-used-growth-food-producing-animals
https://www.fda.gov/animal-veterinary/product-safety-information/steroid-hormone-implants-used-growth-food-producing-animals
https://en.wikipedia.org/wiki/Beta-adrenergic_agonist
https://academic.oup.com/af/article/8/3/23/5038524
https://academic.oup.com/af/article/8/3/23/5038524
https://meatscience.org/docs/default-source/publications-resources/fact-sheets/beta-agonists---dilger-20158d82e7711b766618a3fcff0000a508da.pdf?sfvrsn=69f481b3_0
https://meatscience.org/docs/default-source/publications-resources/fact-sheets/beta-agonists---dilger-20158d82e7711b766618a3fcff0000a508da.pdf?sfvrsn=69f481b3_0
https://academic.oup.com/af/article/8/3/16/5046735
https://academic.oup.com/af/article/8/3/16/5046735
https://www.sciencedirect.com/science/article/pii/S0048969717327626
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=558.500
https://academic.oup.com/tas/article/1/4/533/4780410
https://academic.oup.com/jas/article-abstract/95/5/1963/4703536
https://www.livescience.com/47032-time-for-us-to-ban-ractopamine.html
https://www.livescience.com/47032-time-for-us-to-ban-ractopamine.html
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2009.1041
https://www.reuters.com/article/us-jbs-us-meatpacking/jbs-usa-to-produce-pork-without-growth-drug-banned-by-china-seeking-more-exports-idUSKBN1WJ1YB

Organic Meat can
Support Environmental
Health and Help Mitigate
Climate Change

Organic production of animal feed
increases biodiversity

The production of organic feed for animals supports important
biodiversity including natural enemies to pests and pollinators
for two main reasons. Organic farming prohibits the use of
harmful synthetic pesticides that are known to be toxic to bees,
birds, and other wildlife. Also, organic farming is generally more
diversified with habitat that is beneficial to all types of wildlife.

Organic livestock and climate change

What animals eat, how their feed is produced, where they are
housed, and how their waste is managed all influence the
impact on greenhouse gas emissions and the potential for
contributing to or mitigating climate change. The National
Organic Program requires ruminant livestock to spend more
time in the pasture than conventional animals on high-density
feedlots, and when they aren’t on pasture, they are required to
eat a 100% organically produced diet. More time on pasture
can help mitigate climate change, because pasturing ruminant
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https://www.sciencedirect.com/science/article/abs/pii/S0167880918304584
https://besjournals.onlinelibrary.wiley.com/doi/abs/10.1111/1365-2664.13447
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029
https://royalsocietypublishing.org/doi/full/10.1098/rspb.2018.2416
https://www.sciencedirect.com/science/article/pii/B9780128110508000285
https://www.sciencedirect.com/science/article/pii/B9780128110508000285

animals helps store carbon in the soil, and growing feed
without the use of synthetic nitrogen fertilizer is key in reducing
greenhouse gas emissions and energy use. Some studies on
organically raised animals have looked at this directly: a study
out of Germany found that organic dairy cow rearing has fewer
environmental impacts by using less energy and reducing
nutrient runoff. While this study focused on dairy cows rather
than beef cattle, the principals are similar.

Managed grazing sequesters carbon

Organically managed ruminant livestock are pasture-raised
during the grazing season. Managed grazing is important for
climate change, because well-managed pastures can improve
soil quality and store carbon, which would otherwise contribute
to climate change as CO2 in our atmosphere. This is especially
true when livestock are incorporated into organic crop rotations,
because the manure from animals can reduce reliance on
synthetic nitrogen fertilizer, which is energy intensive to
produce and releases CO2 into the atmosphere.

Organic meat production uses less
energy-intensive inputs

Organic pastures grow year after year without the use of
synthetic inputs like nitrogenous fertilizer. The benefits of
organic pasture are especially clear when you compare them
to conventional concentrated animal feeding operations

that rely on conventional corn and soy, which use a lot of
energy-intensive synthetic nitrogen.

Livestock production that relies less on grain-based feed and
more on pasture, has the potential to use less energy and emit
fewer greenhouse gases, according to the German dairy study
mentioned above. Organic livestock are required to spend time
outdoors and organic ruminants (e.g. cows and sheep) require
a minimum of 120 days on pasture. On the other hand, there
are no minimum requirements for non-organic production.
Additionally, organic grains used for feed in organic meat
production don't use energy-intensive synthetic nitrogen.
Instead, they rely on nitrogen-fixing cover crops, and recycle
waste from other production operations in the form of manure
and compost. Since organic grain production does not use
synthetic fertilizer, it removes a large emission element from
organic meat operations.
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https://www.sciencedirect.com/science/article/pii/S0308521X17310338
https://vivakor.com/wp-content/uploads/2018/03/how_amonia_synthesis_change_world.pdf
https://vivakor.com/wp-content/uploads/2018/03/how_amonia_synthesis_change_world.pdf
https://www.organic-center.org/organic-grass-fed-beef-has-less-environmental-impact-than-non-organic-grass-fed-beef/
https://www.organic-center.org/organic-grass-fed-beef-has-less-environmental-impact-than-non-organic-grass-fed-beef/
https://www.intechopen.com/online-first/strategic-management-of-grazing-grassland-systems-to-maintain-and-increase-organic-carbon-in-soils
https://www.intechopen.com/online-first/strategic-management-of-grazing-grassland-systems-to-maintain-and-increase-organic-carbon-in-soils
https://www.intechopen.com/online-first/strategic-management-of-grazing-grassland-systems-to-maintain-and-increase-organic-carbon-in-soils
http://orgprints.org/17010/1/506_lbf_sh335_06_Kassow_Rahmann_et_al_GHG-OEL.pdf
http://orgprints.org/17010/1/506_lbf_sh335_06_Kassow_Rahmann_et_al_GHG-OEL.pdf
http://orgprints.org/17010/1/506_lbf_sh335_06_Kassow_Rahmann_et_al_GHG-OEL.pdf
https://www.sciencedirect.com/science/article/pii/S0308521X05001939
https://www.sciencedirect.com/science/article/pii/S0308521X05001939
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