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The need

As the wildfires raging in New
Mexico and episodic droughts
demonstrate, there is a need to
find tools to reduce the impacts
of climate change in agriculture

Achieving the goal of Paris
Climate Agreement to limit global
warming below 2°C requires a
large-scale implementation of
climate smart practices across
crops and land uses
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SOC = soil organic carbon.

POC = particulate organic carbon.
MAOC = mineral associated organic carbon. Thapa et al., 2022, Geoderma
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Soil has enormous potential to sequester

carbon to provides a natural climate solution

(Soil C stock in world’s top-soil: 0-0.3 m, Mg C ha™')

Soils store 550 GT
(billion MT) of
organic carbon and
950 GT inorganic
carbon

Soils organic carbon
sequestration
potential (0.79-

1.54 GT C yr1)
(Fuss et al., 2018)

Source: Stockmann et al. (2015)
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Principal impediments to large-scale
implementation of soil carbon sequestration

practices in arid and semi-arid lands

* Lack of technologies to enable
C sequestration in water limited
environments
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Mexico
provides
unique

opportuni
to study soil
carbon in
water
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Soil management and SOC Sequestration

Site-specific
incentives

C storage




Soil organic carbon sequestration practices

can improve soil health

Carbon sequestration Soil health principles

Increasing cropping

Minimizing soil Maximizing carbon : 3
g ; intensity and
disturbance inputs R

diversity
* No-tillage * Crop residue * Cover cropping - |
* Reduced tillage retention * Diverse Crop PRINCIPLES OF _:;

: . . 1 1 SOIL HEALTH

+ Perennial cropping Nutreint management rotations M2 i

* Soil amendments * Mixed cropping

(compost and Perennial cropping
biosolid application) T R

.......

MAXIMIZE SOIL COVER

(Ghimire et al., 2022, in rev.)



Soil health management practices: cover

crops carbon sequestration

= Study site: NMSU ASC, Clovis, NM

" Treatments in corn-sorghum rotation
= NCC = No cover crops
" GBL = Grass t+brassica + legume
» GB = Grass + brassica
" GL = Grass + legume

where,

G- grasses (annual ryegrass + winter triticale)

B- brassica (daikon radish + turnip)

L- legumes (berseem clover + Austrian winter pea)




Labile carbon components

Third year of cover cropping
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Particulate and total organic carbon

Third year of cover cropping

6.0 - 16 -
O ~ '
o E £ 1
gg 45 Sz 1
o o
Q 10
8930 ea g
g c J
= S<= 6
o < =~
= D2 O~
521'5 O 4
o c% 2
0.0 0

NCC GBL GB GL NCC GBL GB GL

NCC = No cover crops, GBL = Grass + brassica +
legume, GB = Grass + brassica, GL = Grass + legume



How much C

input is need to
enhance SOC

sequestration in
semi-arid soils

Carbon mineralized (mg C kg'!)
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Increased SOC sequestration should have net zero

(or negative) greenhouse gas emissions

Cover crops in forage corn system Cover crops in forage sorghum system
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Grasses, Brassicas Grasses and Grasses and Grasses, Brassmas Grasses and Grasses and
No cover crops g No cover crops
and Legumes Brassicas Legumes and Legumes Brassicas Legumes

No difference in net CO,-equivalent greenhouse gas emissions between cover No difference in net CO,-equivalent greenhouse gas emissions between cover
crops and no cover crops crops and no cover crops
(GHG,,; = 22.7-26.6 Mg CO, eq. ha'! yr?) (GHGy = 16.5-23.7 Mg CO, eq. ha'l yr?)

(Acharyaetal., 2022, inrev.)



Landscapes facing
transition respond
differently
depending on

management
choices

SOC sequestration in Ogallala

Aquifer region:
I. Conservation farming- 32 MT y!

2. Grassland restoration: 126 MT yr-1
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(Ghimire and Khanal, 2020, PeerJ)
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No-tillage and cover cropping complement each

other
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Grassland
restoration for soil
profile carbon
sequestration

Grassland soils sequestered |0 Mg
ha'! (18%) more SOC than cropland
soils in the 0—80 cm profile

NTC = no-till cropland
STC = strip till cropland
UGL = undisturbed grassland
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Role of livestock on soil carbon accumulation

Soil organic carbon (Mg ha'')
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Compost addition and root carbon




Considerations

* Carbon sequestration in arid and Land use
semiarid southwest is a slow -
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