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37,987
Bean

accessions

6,643
Cassava

accessions

44,000
Tropical forage

accessions

Agrobiodiversity is key to maintaining ecosystems and providing 
adequate supplies of healthy, nutritious food in the face of climate 
change & environmental degradation.

Future Seeds: The Alliance’s Germplasm Bank
Conserving the world’s largest collections of beans, cassava, and 
tropical forages



Develop
improved pastures 
resistant to extreme 

conditions…

…that contribute to 
increase animal (and 

crop) productivity

and reduce 
environmental 
impacts… 

Breeding and germplasm selection of tropical forages

…by reducing the areas required to 
respond to livestock demand

as well as reducing the GHG 
emissions and increasing C 

captures



Forages for Climate and the Environment:

Livestock enteric fermentation is the biggest 
from Ag emissions.

Tropical forages high in anti-methanogenic 
compounds optimize rumen efficiency and reduce 

CH4 emissions.

Low SOC levels diminish soil health and its ability to 
sequester C, reducing productivity, and contributing 

to GHG emissions.

Deep-rooted forages can sequester CO2 from the 
atmosphere, increase SOC stocks and improve soil 

health.

N2O 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 N2O 

emission . This is called Biological Nitrification 
Inhibition (BNI)

Fisher et al 1994. Letters to Nature

Subbarao et al 2009. PNASMontoya et al 2020. Animals



Using genetic diversity to capture 
carbon through deep root systems 
in tropical soils 



Forage grass field trials



Urochloa humidicola, an eco-efficient forage  grass 
for the Orinoquia region (Llanos)

Ecosystem services from the adoption of  Urochloa humidicola grass
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Negative carbon footprint of HSJ from the use of Urochola 
humidicola CIAT679 cv. Tully pasture

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

Carbon-intensity 46% lower than breeding farms in 
the region.8.4 kg CO2eq kg-1 LW

Negative carbon 
footprint

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.

-17.0 kg CO2eq kg-1 LW

Additional avoided 
emissions No savanna burning.
0.4 t CO2eq ha-1 yr-1

Soil carbon sequestration 
potential Deep root systems and high root turnover for 

20 years with improved grazing.
2.5 t CO2 ha-1 yr-1



Screening, developing, and deploying 
preparation of anti-methanogenic 
feedstock into livestock systems in the 
Global South (Low-Methane Forages)



Project Summary

Reduce methane (CH4) 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.





Use and impacts of CIAT’s 
Urochloa hybrids, 2001-2023











Area
(ha)

Total LWG
(Mt)

Total CO2eq.

(Mt)
GHG reduction

(Mt CO2eq.)
Spared land 

(ha)

Scenario A – 100% replacement (unrealistic)

Dichantium aristatum 7,867,798* 23.60 262.71 n.a. n.a.

Urochloa hybrid cv. Cayman 1,663,773** 23.60 178.44 84.26 6,204,025

Scenario B – 70% replacement

Dichantium aristatum 5,507,458* 16.52 183.89 n.a. n.a.

Urochloa hybrid cv. Cayman 1,164,641** 16.52 124.91 58.98 4,342,817

Scenario C – 50% replacement

Dichantium aristatum 3,933,899* 11.80 131.35 n.a. n.a.

Urochloa hybrid cv. Cayman 831,887** 11.80 89.22 42.13 3,102,012

Scenario D – 30% replacement

Dichantium aristatum 2,360,339* 7.08 78.81 n.a. n.a.

Urochloa hybrid cv. Cayman 499,132** 7.08 53.53 25.28 1,861,207

Scenario A – Replacement rate 100 % (unrealistic scenario): All adopted hybrids have replaced a native/naturalized pasture (such as Dichantium aristatum).
Scenarios B, C, D – Replacement rates 70 %, 50 %, 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.
©Stefan Burkart, 2024
Source: based on Gaviria-Uribe et al. (2020)

Potential GHG emission reductions and spared land from Urochloa hybrid adoption in the Americas, 2001-2023
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Thanks!
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