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Grasslands Love Carbon, Largest Terrestrial Ecosystem
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Grasslands & Croplands: Largest Terrestrial Ecosystems
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Abstract

Major innovations in the evolution of vegetation such as the Devonian ori-
gin of forests created new weathering regimes and soils (Alfisols, Histosols)
that increased carbon consumption and sequestration and ushered in the
Permian-Carboniferous Ice Age. Similarly, global expansion of grasslands
and their newly evolved, carbon-rich soils (Mollisols) over the past 40 mil-
lion years may have induced global cooling and ushered in Pleistocene glacia-
tion. Grassland evolution has been considered a consequence of mountain
uplift and tectonic reorganization of ocean currents, but it can also be viewed
as a biological force for global change through coevolution of grasses and
grazers. Organisms in such coevolutionary trajectories adapt to each other
rather than to their environment, and so can be forces for global change.
Some past farming practices have aided greenhouse gas release. However,
modern grassland agroecosystems are a potential carbon sink already under
intensive human management, and carbon farming techniques may be useful
in curbing anthropogenic global warming.

Retallack 2013
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Savory 1999, Savory & Butterfield 2016, Teague 2016
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Ecosystem Impacts and Productive
Capacity of a Multi-Species
Pastured Livestock System

Jason E. Rowntree?, H Paige L. Stanley?, Isabella C. F. Maciel},
Mariko Thorbeckes, ﬂ Steven T. Rosenzweig?, Dennis W.
Hancock’,  Aidee Guzman?and ﬂ Matt R. Raven®

Advanced
Year 0 Years 1-3 Years 3+ Regeneration

FIGURE 1 | The regeneration process employed by White Oak Pastures. Year 0: Degraded cropland is acquired; Years 1-3: Hay is fed to cattle grouped in moderate
densities, compost is applied, grass is seeded, and cattle and poultry are grazed at low stock densities; Years 3+: Animal stock densities are increased (25 to 50 Mg
ha~" daily), and holistic planned grazing (HPG) is implemented, where animals are rotated often and land is rested between grazing events; Advanced Regeneration:

Represents a regenerative landscape (no seedings, added hay or compost since year 3) including rotations of diverse animal species with improved soil health and
water cycling.
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TABLE 3 | Soil indicators.

Year

0 1 3 5 8 13 20
Water-stable aggregation (%) — 0" 11 7 47 47 53
Microbial respiration - o* 0.56 0.54 0.94 116 1.16
(mg COz day™")
Active C (ppm) — 80 325 380 522 884 844
Water holding capacity — 0.19 0.20 0.15 0.15 0.28 0.21
(g water g soil~")
ACE sail protein — o* 5 3 15 22 23
(mgg™)
Soil organic matter (%) — 1.1 2.0 2.8 2.6 3.5 5.2

*Indicates Negative least-squared means were adjusted to 0.

Rowntree 2020




IMPACTO DEL PASTOREO EN PROPIEDADES FISICO-QUIMICAS DE UN
PSAMMACUENT EN PASTIZALES DEL NORDESTE ARGENTINO

The impact of grassland management on physical and chemical properties
of a psammagquent in northeastern Argentina

Kurtz, D.}, Rey Montoya, S.23, Ybarra, D.%%, Grancic, C.2 y Sanabria, C.2
Instituto Nacional de Tecnologia Agropecuaria (INTA). Grupo Recursos Naturales. Estacién Experimental Corrientes
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