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OutlineOutline

Impacts of  climate change on livestock 
productivity and land degradation

How can silvopastoral systems contribute toHow can silvopastoral systems contribute to 
improve productivity and promote SLM

Silvopastoral systems and their potential for 
accesing mitigation/adaptation funding



Facts about livestock productionFacts about livestock production--
grazing systemsgrazing systems

LivestockLivestock occupyoccupy moremore thanthan 4040%% ofof agriculturalagriculturalpp gg
landland (up(up toto 6060%% inin somesome areasareas inin CentralCentral America)America)

MoreMore thanthan halfhalf ofof thethe areaarea ofof pastoralpastoral landland isispp
degradeddegraded -- leadingleading toto severesevere environmentalenvironmental
degradationdegradation (goods(goods andand services)services)gg (g(g ))

ItIt isis estimatedestimated thatthat thethe forestryforestry andand landland useuse sectorsector
contributescontributes closeclose toto 2525%% ofof thethe globalglobal emissionemission ofofcontributescontributes closeclose toto 2525%% ofof thethe globalglobal emissionemission ofof
greengreen househouse gasesgases -- withwith livestocklivestock productionproduction
contributingcontributing significantlysignificantlycontributingcontributing significantlysignificantly



Climate change and pasture land degradationClimate change and pasture land degradationClimate change and pasture land degradationClimate change and pasture land degradation

T di i lT di i l ll l bll blTraditionalTraditional pastoralpastoral systemssystems areare vulnerablevulnerable toto
climateclimate changechange becuasebecuase theythey areare generallygenerally basedbased
onon simplisticsimplistic grassgrass monoculturesmonoculturesonon simplisticsimplistic grassgrass monoculturesmonocultures..

MM hh 6060%% ff ddMoreMore thanthan 6060%% ofof areaarea underunder pasturespastures areare
degradeddegraded..

SomeSome studiesstudies toto quantifyquantify onon--sitesite losseslosses ofof
d d id d i bb hh ii dd ff ii d hd hdegradationdegradation butbut therethere isis needneed forfor moremore inin--depthdepth
analysisanalysis toto quantifyquantify offoff--sitesite losseslosses andand benefitsbenefits..



Silvopastoral systems and adaptation Silvopastoral systems and adaptation 
to climate changeto climate change

SPS have greater diversity of multiSPS have greater diversity of multi--purpose woody species purpose woody species 
adapted to drought conditions and they contribute to adapted to drought conditions and they contribute to 
increase the resilience of livestock systems to climate increase the resilience of livestock systems to climate 
h nh nchange:change:

Sh d h i d i hSh d h i d i hShade trees have impacts on reducing heat  stress on Shade trees have impacts on reducing heat  stress on 
animals and contribute to  improve productivityanimals and contribute to  improve productivity

Improved forage value and productivity and bodyImproved forage value and productivity and bodyImproved forage value and productivity and body Improved forage value and productivity and body 
condition of animalscondition of animals

Reduced overgrazing and hence land degradationReduced overgrazing and hence land degradationReduced overgrazing and hence land degradationReduced overgrazing and hence land degradation



Silvopastoral systems: trees in pastures Silvopastoral systems: trees in pastures 
and their importance in adaptation toand their importance in adaptation toand their importance in adaptation to and their importance in adaptation to 

climate changeclimate change

Diversity of tree species in pasturesDiversity of tree species in pastures

Production of high value forage and Production of high value forage and 
fruits in the dry season and this fruits in the dry season and this yy
contributes to mitigate shortage of feed contributes to mitigate shortage of feed 
in prolonged dry conditionsin prolonged dry conditionsin prolonged dry conditionsin prolonged dry conditions

Improved nutrient cyclingImproved nutrient cycling

Erosion controlErosion control



Productivity in grazing systemsProductivity in grazing systemsProductivity in grazing systemsProductivity in grazing systems

Improved grasslands Improved grasslands 
Intensive SilvopastorilIntensive Silvopastoril

IndicatorIndicator without without 
fertilization  fertilization  

Intensive Silvopastoril Intensive Silvopastoril 
systemsystem

Carrying CapacityCarrying CapacityCarrying Capacity Carrying Capacity 
((UGG haUGG ha--11)) 2,88 2,88 4,19 4,19 

Milk productionMilk production
42684268

62136213pp
Lt haLt ha--11 añoaño--11 42684268

(+45,57%)(+45,57%)

Meat Production Meat Production (Kg) (Kg) 140 140 140 140 ( g)( g)
GEF Project



Sustainability of good practicesSustainability of good practicesSustainability of good practicesSustainability of good practices
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CO2-sequestration in pasture and 
SSP systems



Emission of  GHG in livestock systemsEmission of  GHG in livestock systemsEmission of  GHG in livestock systemsEmission of  GHG in livestock systems

The livestock sector releases 37% of  anthropogenic 
methane (mainly from ruminant entheric fermentation) and

en
te

methane (mainly from ruminant entheric fermentation) and 
65% of  anthropogenic nitrous oxide, coming largely from 
grazing systems in Asia and Latin America Livestock 
Emissions & Abatement Research Network)

el
 A
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e Emissions & Abatement Research Network).

Breakdown of  emissions from livestock 
systems Esparza Costa Rica
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Carbon and nitrogen flow diagram of silvopastoral systems, Schils et al. 2005



Simulation of  carbon stock (organic carbon and S u at o  o  ca bo  stoc  (o ga c ca bo  a d 
tree biomass in different land uses in 

Esparza Costa Rica 2004Esparza, Costa Rica, 2004.
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Above and below ground carbon stocks in land uses,
Esparza, Costa Rica, 2004.Esparza, Costa Rica, 2004. 
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How silvopastoral systems How silvopastoral systems 
contribute to reduce emissionscontribute to reduce emissions

BetterBetter feedingfeeding valuevalue oror forageforage valuevalue isis associatedassociated
withwith reducedreduced emissionsemissions ofof methanemethane duringduringgg
fermentation,fermentation, alsoalso leguminousleguminous treestrees fixfix NN andand
thereforetherefore highhigh levelslevels ofof NN2020 fertlizersfertlizers areare notnot usedused

dd hihi ibib d id i ii NN22OO i ii iandand thisthis contributecontribute toto aa reductionreduction inin NN22OO emissionsemissions

Possible offset on other gasesPossible offset on other gases-- NH3 and NO3 can NH3 and NO3 can 
be establishedbe established

Farmers can adapt strategies: feeding to reduce CH4 Farmers can adapt strategies: feeding to reduce CH4 
and N20, and sequester Cand N20, and sequester C



CO2-sequestration in pasture and 
SSP systems

Productive and SSP systems can be a cost
effective way of offsetting C emissions:effective way of offsetting C emissions:

Wood can also substitute for fossil fuel inWood can also substitute for fossil fuel in
energy production and for building materials
such as steel and cementsuch as steel and cement

Silvopastoral systems are eligible forSilvopastoral systems are eligible for
reducion in emission of greenhouse gases –
Voluntary carbon marketsVoluntary carbon markets



ConclusionsConclusionsConclusionsConclusions
Silvopastoral systems are winSilvopastoral systems are win--win systems in win systems in 
that they contribute to enhance or maintain that they contribute to enhance or maintain 
productivity and are resilient to climate changeproductivity and are resilient to climate change

Silvopastoral systems not only contribute to Silvopastoral systems not only contribute to 
carbon sequestration and further reductions incarbon sequestration and further reductions incarbon sequestration and further reductions in carbon sequestration and further reductions in 
emission of greenhouse gases: methane, nitrous emission of greenhouse gases: methane, nitrous 
oxides (Compliance and voluntary markets)oxides (Compliance and voluntary markets)oxides (Compliance and voluntary markets)oxides (Compliance and voluntary markets)


