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The sustainable intensification of 
forage-based livestock systens
should be aimed at:

ÇEnhancing livestock productivity, with 
minimum impacts on biodiversity

Ç Increasing resilience to CC

ÇReducing GHG emissions

Ç Improving net family income of livestock 
families

Ç Improving nutrition and health of the 
whole population.



THE LIVESTOCK REVOLUTION
(Delgadoet al, 1999)

The demand for animal protein sources 
in low income countries is increasing 
due to:

¤ Population growth 

¤ Improve in income

¤ Movement of people from rural to 
urban areas 



PROJECTEDDEMANDOFANIMALPROTEINSBY2030 IN DIFFERENT

REGIONSOFTHEWORLD(ILRI/WEF, 2019) 

LAC



PERCAPITACONSUMPTIONOFANIMALPROTEINSBYREGIONSIN 2013 
(ILRI/WEF, 2019) 

ALC



ENVIRONMENTALIMPACTSOFTRADITIONALLIVESTOCK

SYSTEMSIN LAC

üDeforestation

üPasture Degradation

üSoil and water resources degradation

üBiodiversity losses

üHigher GHG emissions
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PASTURE DEGRADATION IN LAC

ü50 - 80% of grazing are degraded (in Central 
America ca. 7 million ha)

üThe problem increases with time, because the 
rate of degradation (12%) is greater than 
rehabilitation (5%). 

üUnder current pasture management practices 
is accepted that pastures las no more than   
5-7 years. 

üPasture degradation is one of the main causes 
of  expansion of the agricultural frontier in 
livestock dominated landscapes. 



IMPACTSOF PASTUREDEGRADATIONON MILK PRODUCTIVITYAND INCOME

IN DUAL-PURPOSESYSTEMSIN PETÉN, GUATEMALA(BETANCOURTETAL, 2007) 

DEGRADATION

LEVEL

SR

(AUHA-1)

MILKPRODUCTION

(KGCOW-1 YR-1)

REDUCTIONIN KG

OFMILKCOW-1

YEAR-1 (%)

REDUCTIONIN

INCOMEO1

(US$HA-1 YEAR-1)

NONE 2.0 1582 ҕ78 -- --

SLIGHT 1.7 1474 ҕ27 7 ҕ3 184.30

MEDIUM 1.3 1395 ҕ90 12 ҕ8 378.14

SEVERE 1.0 1245 ҕ118 21 ҕ8 537.32

VERYSEVERE 0.5 1060 ҕ300 34 ҕ19 737.52

1 Milk price @ farm gate US$ 0.28/kg



PASTUREDEGRADATIONIMPACTS

Ç Environmental:

üLower C-sequestration capacity

üHigher GHG emisiónintensity

üGreater soil erosion and compaction

üBiodiversity losses

Ç Socioeconomic:

üLower income affects food security

üLess risk managmentcapacity

üSeasonal separation of family members, because herders 
move with animals to distant grazing areas (in the case of 
pastoral systems.



Climate Change in LAC(BID, 2014)

In the last 50years:

ÇTempº increased by 1.0 - 1.5ºC. It is
expected that in 2100 it will reach 2.6 -
4.7ºCmore.

ÇSlight variation in anual rainfall,
because the rainy season is shortenin,

andrainsareeverytime more intense.

Ç>Variability betweenandwithin years.



Changes in tempº and rainfall in LAC ALC, under two CC scenarios : RCP4.5 ς8.5 (Pezo et al. 2018) 



CC IMPACTSONCROPPRODUCTION
(PRASADETAL., 2017)

¤ > EPT; < H2O availability

¤Soil m.o. interactions interfered

¤Changes in soil nutrient dynamics

¤ < Soil fertility

¤Changes in plants : pest relationships 

Consequently:

¤Productivity declines



CC IMPACTSONTHEDISTRIBUTIOINOFPASTURESPECIESIN

LAC (Pezo et al, 2018)



TROPICALPASTURESANDCC ADAPTATION

Increases in tempº:

üTropical grasses (C4) growing at higher altitudes and latitudes.

üNeed for tolerant/resistant species to pest (i.e., Urochloabrizantha
cv. Marandú& Urochloahybrids such as Mulato, Mulato 2 and 
/ŀȅƳŀƴ ǊŜǎƛǎǘŀƴǘ ǘƻ άǎǇƛǘǘƭŜōǳƎǎέύΦ

More intensive rains:

üBetter soil cover in sloping areas using trailing species rastreras
and/or combination of erect and trailing species.

üSpecies adapted to partially flooded lands (i.e. tanner, aleman, pará, 
Caimán, U. humidicola).

Shorter rainy season:

üSpecies with shorter growing periods (i.e. sorghum replacing maize) 
or genotypes more tolerant to drought (i.e. Marandú& Caimán
more tolerant to drought, as well as several forage legumes and 
woody perennials).



TROPICALPASTURES& CC MITIGATION

üIncreased C-sequestration: The roots of well managed pastures 
are usually good C-sinks (only forests are better).

üReduction in CH4 emissions: 

Á Improved herbage quality results in decreasing GHG emissions 
by 15 ς30%.

ÁLegumes with higher N content could help to improve the  
digestibility of poor quality forage diets. 

ÁSecondary metabolites (i.e. tannis, saponins) contained in some 
tropical legumes help to reduce CH4 emissions.

üReduction in NO2 emissions: Many Urochloaspecies have 
mechanisms to reduce biological nitrification in the soil. 
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Variation in Soil Organic in Cayman Grass 

under intensive grazing management

EELD

Excreta deposition (ha-1 year-1)

Average SR 2.3AU

DM yield 3.77ton

Carbon 1.511ton

Nitrogen 60.4kg

Source: Abarca et al. 2018

Parameter Units

2012 2014 2015 2016

Ratana grass2

Extensive 

grazing

Cayman grass3ςIntensive 

Rotational Grazing (IRG)

OM1 % 2.0 2.57 3.46 3.80

AD G cm-3 1.10 1.09 0.78 0.79

SOC1 Mg ha-1 13.0 16.4 15.8 17.5

SR AU ha-1 1.1 a 1.9 2.3 2.5



INTENSIVEROTATIONALGRAZING

Objectives: 

ÇTo promote animals eating high quality forages 
(Mitigation)

ÇTo keep enough residues after grazing and/or having a 
long enough resting period to promote the recovery  
of organic reserves needed for the persistence of 
valuable species (Adaptation).

ÇTo maintain adequate soil cover (Adaptación)

- Physiological criteria to decide when animals enter to 
paddocks for tropical pastures are needed

- RATIONALITY = FLEXIBILITY 


