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Future Seeds: The Alliance’s Germplasm Bank

Conserving the world’s largest collections of beans, cassava, and
tropical forages
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Agrobiodiversity is key to maintaining ecosystems and providing
adequate supplies of healthy, nutritious food in the face of climate
change & environmental degradation.
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Breeding and germplasm selection of tropical forages
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METHANE MITIGATION

CHa

Livestock enteric fermentation is the biggest
from Ag emissions.

N,0 emissions in livestock systems arise
from the microbial breakdown of N of

manure, urine and fertilizers.

Some pastures release compounds that
suppress soil microorganisms, reducing N,0
emission . This is called Biological Nitrification
Inhibition (BNI)

Tropical forages high in anti-methanogenic
compounds optimize rumen efficiency and reduce
CH, emissions.
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Forage grass field trials

Exploring the genetic diversity of tropical forages for
soil organic carbon accumulation in deep soil layers

Study of 180 tropical forage grass genotypes for the identification of root ideotypes
that promote greater Soil Organic Carbon (SOC) accumulation based on:

30-60 cm

60-100 cm
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Urochloa
humidicola

W 22 accessions
26 hybrids
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Megathyrsus
maximus
42 accessions
24 hybrids
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Root decompaosition

and turnover Selection of genetic materials

from Future Seeds and Tropical
Forages Breeding Program (n=180)

Interaction between
roots and rhizospheric
microorganisms

U. decumbens x 1

U. brizantha x ,,,:" [ [,/  Cenchrus Chrysopogon
U. ruziziensis 7 ciliaris zizanioides
24 accessions 2 accessions 8 accessions

32 hybrids

Tropical Forages Program

Jacobo Arango - j.arango@cagiar.org

Mildred Mayorga - m.mayorga@cgiar.org

Lecnardo Rodriguez - leonardo.rodriguez@cgiar.org
Juan Andrés Cardoso - j.a.cardoso@cgiar.org

% For more information
g™ scah the GR code or visit
J carbonsequestration.co/
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Selection Criteria

Used by the Tropical Forages Program

Resistance and adaptation to
Spittlebug Drought
Acid soils Waterlogging
Aluminum toxicity

Nutritional quality

Biological Nitrification Inhibition (BNI)

Deep rooting ability



Urochloa humidicola, an eco-e

for the Orinoquia region (Llanos)

icient forage grass

Ecosystem services from the adoption of Urochloa humidicola grass

Sustainable
intensification

» B
17 1

ha/1 ha /
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Production efficiency
Land use efficiency

Mitigation of N,O
emissions

Biological nitrification inhibition (BNI)

Urochloa 70%
1 / humidicola NZO \

Root exudates

o
Subbarao et al 2009. PNAS J I RCAS

Soil carbon capture

197 tC/ha

222t ha

267 tC/ha
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Annual GHG emissions and removals by source

15.000

10.000 mWoody spedes in grasslands

Functional unit, annual production of exported animal live weight (LW) during 2017-2023: 5.840t

Carbon-intensity
8.4 kg CO,eq kg™ LW

Soil carbon sequestration
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potential
2.5t C0, hayr

Negative carbon

3l footprint

-17.0 kg CO,eq kg LW

Additional avoided
emissions
0.4t C0.eq ha'yr

Negative carbon footprint of HSJ from the use of Urochola
humidicola CIAT679 cv. Tully pasture

46% lower than breeding farms in
the region.

Deep root systems and high root turnover for
20 years with improved grazing.

Carbon capture in soil is higher than GHG
emissions.

Opportunity for C projects to access C market
and expand to a 150k ha in this project.

No savanna burning.
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Screening, developing, and deploying
#F | preparation of anti-methanogenic | earn BICL RN,
FUTURE feedstock into livestock systems in the
SEEDS Gjobal south (Low-Methane Forages)




Project Summary

Reduce methane (CH,) emissions from the single largest emitter in the agricultural
sector: livestock.

Screen, develop, and deploy forages with anti-methanogenic compounds (AMC)
into cattle production systems in the Global South to achieve an outsized
reduction of greenhouse gas (GHG) emission per dollar invested, equivalent to taking
7 million internal combustion engine cars off the road each year.
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| DISCOVERY NP | DEVELOPMENT
Low Methane Forages (LMF) can iii Materials with low methane production : § i) ,0 Wi

Legumes
come in different vegetation forms identified under in vitro conditions are 1. A\

selected for metabolomic profiling = ." Low _rngthane legumes seeds z!re
EE ‘ L B » multiplied and tested agronomically

and in vivo trials e
to reduce methane emissions
Herbaceous Shrub Climbing

legumes legumes legumes

—

Grasses Trees

Grasses

R Forage-grass breeding pipelines
N, e incorporate AMC trait as one of the

selection criteria

The forage materials are selected from our In vivo validation

genebanks and breeding programs Respiration chambers

“gold standard” N _
& r Promising forages that reduce é-gnc GE;'E ecll |t|nEMn;ethods are applied
SCARDA methane emissions are evaluated to develop grasses
e ‘ S . .
JAlanza using in vivo methodologies with Y
respiration chambers (The Alliance, _ z,.“ 3

ICARDA, and ILRI) and SF6 (ILRI),
ensuring animal welfare.

"t | PREPARATION FOR DEPLOYMENT

Seeds

Seed production and market demand
are assessed to ensure high-quality

) . : seed availability and accessibility
Forage selection criteria for screening

Monitoring
High-yielding, nutritious, drought-tolerant forages
Rich in anti-methanogenic compounds (AMC)
Benefiting livestock farmers and pastoralists in the Global South

Cost-effective methods for monitoring LMF
emission reductions are developed

Climate finance
Financial mechanisms aimed at overcoming

gObed0 . . . - .
g =y g For more information scan the QR Dr. Jacobo Arango Project leader financial barriers and promoting climate and
code orvisit https:/bit.ly/ 3WqJw7q j.arango@cgiar.org sustainability goals are utilized



Use and impacts of CIAT’s
weF | Urochioa hybrids, 2001-2023

FUTURE
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Hectares cultivated with CIAT Urochloa hybrids
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The designations employed and the presentation of the material on this map do not imply the expression of any opinion whatsoever
concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

is poster is licensed for use under the Creative Commons Attribution 4.0 International license (CC BY 4.0) 2024-09. Design: JL Urrea/CIAT.
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CIAT Urochloa hybrid adopters (cattle farmers)

ASIA: 296,112 (257,698/38,415)

iEUROPE: 1,691 (575/1,116) (2004-2023)
(2005-2023)
NORTH AMERICA, CENTRAL AMERICA,
CARIBBEAN: 854,510 (637,718/216,792)
(2001:2023)
(2004-2021)
2

3
AFRICA: 64,499 (54,085/10,414)
(2005-2023)
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S. AMERICA: 248,860 (102,517/146,342) LEGEND

(2003-2023) |—Smallholders Medium/large
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CONTINENT: 9,999 (9,000/999)
(2095—2021)

Period of sales

Total cattle farmers

2 Each icon represents <2500 people
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CIAT Urochloa hybrid beneficiaries

Seed rate: 7 kg/ha. Values in thousands
soo0 5,913.2

5,000 .
4,000

3,000

12817

2,000

—
=

1.294.9

645.1
6.7

Thousands

NORTH AMERICA, SOUTH AMERICA EUROPE AFRICA ASIA
CENTRAL AMERICA, (2002-2023) (2005-2023) (2005-2023) (2004-2023)
CARIBBEAN
(2001-2023)

The designations employed and the presentation of the material on this map do not imply the expression of any opinion whatsoever
concerning the legal status of any country, territory, city or area or of its autherities, or concerning the delimitation of its frontiers or boundaries.

is poster is licensed for use under the Creative Commons Attribution 4.0 International license (CC BY 4.0) 2024-09. Design: JL Urrea/CIAT.
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CIAT Urochloa forage hybrid value

Values in millions US$ (2015)

NORTH AMERICA, CENTRAL AMERICA, CARIBBEAN

Total: 4,193.6
Annual: 182.3

EUROPE*

' I Total: 13.1

: ASIA*

e S Temkas

AFRICA* 1
| Towkioaa | o
| I Annual: 10.1
OCEANIA*
| I Annual: 11.3

SOUTH AMERICA

Annual: 290.1 -
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Potential GHG emission reductions and spared land from Urochloa hybrid adoption in the Americas, 2001-2023

Dichantium aristatum

Urochloa hybrid cv. Cayman

Dichantium aristatum

Urochloa hybrid cv. Cayman

Dichantium aristatum

Urochloa hybrid cv. Cayman

Dichantium aristatum

Urochloa hybrid cv. Cayman

Scenario A— Replacementrate 100 % (unrealistic scenario): All adopted hybrids have replaced a native/naturalized pasture (such as Dichantium aristatum).
30%: The adopted hybrids have only partially replaced a native/naturalized pasture and the rest have replaced another improved pasture (no GHG emission reduction).
*Area required with Dichantium aristatum to produce the same LWG as with the adopted Urochloa hybrids; **Area with Urochloa hybrids in the Americas that replaced native/naturalized pastures.

Scenarios B, C, D — Replacementrates 70 %, 50 %,

©Stefan Burkart, 2024
Source: based on Gaviria-Uribe et al. (2020)

Area Total LWG
(ha) (Mt) (Mt)

Scenario A-100% replacement (unrealistic)

7,867,798* 23.60 262.71
1,663,773** 23.60 178.44
Scenario B -70% replacement
5,507,458* 16.52 183.89
1,164,641** 16.52 124.91
Scenario C-50% replacement
3,933,899* 11.80 131.35
831,887** 11.80 89.22
Scenario D - 30% replacement
2,360,339* 7.08 78.81

499,132** 7.08 53.53

Total CO,,,,

GHG reduction
(Mt C02eq.)

n.a.

84.26

58.98

n.a.

42.13

n.a.

25.28

Spared land
(ha)

n.a.

6,204,025

n.a.

4,342,817

n.a.

3,102,012

n.a.

1,861,207
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Stefan Burkart, Senior Scientist
s.burkart@cgiar.org
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