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The importance of livestock
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*  Employment, income * Biggest land user

e Economy * Natural resources:

e  Food and nutrition * Manure, carbon in the soil, energy...
e Cultural value  GHGe, water use/pollution,

degradation,...
* Resilience and risk management

OECD narratives mostly negative
Not much evidence from Low-Middle Income Countries
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Current livestock and environment research
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The aim of R&D at the livestock-environment nexus

Optimize the environmental footprint

l.e.
“Goods” & “Bads” @
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Zooming in on GHG emissions

RTINS

Investing in LIVESTOCK offers big potential gains
(for people and the planet) g
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Agricultural GHG emissions

GLOBAL GHG EMISSIONS BY
SOURCE

m Enteric fermentation = Manure left on pasture

Manure management Manure applied to solis

u Synthetic fretilizer ® Rice cultivation
e Crop residues ® Cultivation org. soils
Burning - crop res. ® Burning - savanna
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FAO, Tubiello et al. 2014
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Current knowledge (Tier 1):

Agriculture: 30% of anthropogenic GHG
emissions in SSA

about 70% of agricultural GHGs from
livestock

25% of emissions in livestock sector are
from manure

Paris Climate Agreement

(Nationally Determined Contributions -
NDCs)

* Tier 2 data: locally derived evidence

Interventions to mitigate GHG emissions

Building a sustainable future
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Low emissions livestock

 The global livestock sector contributes
a significant share to anthropogenic
GHG emissions.

 But it can also deliver a significant share
of the necessary mitigation effort.

 Low emissions livestock development
offers countries an opportunity to
achieve economic gains at the same
time as responding to climate change.

* Sustainable production to be \ &
complemented by Adaptation ‘ﬁ% oy
measures and Sustainable ammm SCIENCE
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CSA Priority
Setting

Smartness

Outcome
Indicators

potential

Suitably Increase Productivity
Increase Resilience and Adapt to Climate Change
Climate Mitigation and Low-Carbon Development

Impact on GDP, Employment
Contribution to SDGs, INDCs, LDN, CBD, among others

Adoption — Behavior and Economics
Delivery — Extension, Markets, ICTs, etc.
Sustainability — Maintenance of TIMP adoption & delivery



CSA Priority ,
Setting

Climate
Smartness

Outcome Expert Scoring of
Long List of

Indicators Practices

Scaling
potential
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Research for evidence-based decision making - at farm and policy level

1. Function - support:
v Program and policy design
v" Implementation
v" Monitoring and Learning

2. Challenges

% Lack of reliable data: animal numbers,
breeds, feed resources, management
practices, context-specific emission factors...

x  Low adoption and uptake: awareness, buy-
in; relevant, timely and actionable
information; human and financial capacity

¥ Long-term investment

RRRRRRRR
RRRRRRRRR

Livestock

<&

CGIAR

ciat.cgiar.org Building a sustainable future Z4@l(a]]




Research for evidence-based decision making - at farm and policy level

1. Improved foresight and assessments

)

a) 2-way CC-livestock interactions
b) based on site-specific data

2. ldentify solutions and provide
stakeholders with knowledge and
incentives to implement solutions

ENGAGEMENT
CAPACITY BUILDIN
OUTREACH

3. Foster an enabling policy and
institutional environment

(

== Targeting & prioritising, supporting & monitoring == L s,

CGIAR
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ﬁ Pillar 1: Assessments
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T Impacts of CC on Livestock
Hazards/stresses

A CO2, temperature, precipitation
Variability and extreme events
Direct impact

Heat stress

Indirect impact
Water

Diseases

ﬁﬁﬁ\

Heat stress change — 2010-2035

Gl

Biodiversity, Soil

Feed and forages

ciat.cgiar.org

Livelihoods and systems

- How to adapt?
Suitability change — 2000-2020 (A2)
Brachiaria brlzantha (Slgnal grass)

Heat stress is to likely
increase in the future, with

negative impacts (livelihoods
and economy)

- Quantification? Incl

knock-on effect on GHGe

Ecocrop modeling (Hymann et al.)

no-regret
forage
choices

Breeding for
future

conditions
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County Climate Risk Profiles:

* Four Key Value Chains in each County

* Key Risks and Adaptation Options Identified

Kenya County Climate
Risk Profile Series

Climate Risk Profile
West Pokot County
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T Impacts of Livestock on CC / GHG emissions

ciat.cgiar.org

Ecocrop modeling (Hymann et al.)
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GHG emiSSionS in the developing Spatial Targeting Agricultural Intensification Investments

Herrero et al., 2013

Livestock production systems Estimates of:

- Livestock productivity/production
- GHG emissions

HH surveys /
Expert opinion

GIS

kg CO2eq/kg

10 50 100 250 500 1000 1500

Animal numbers
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Animal characteristics Process-based
modeling

Feed baskets
ciat.cgiar.org \
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SSA-specific emission factors

¢ Tier 2 eStimateS Of Report Region Calves
ruminant Emission Factors

] kg CH, yr?
e Difference due to , :
. IPCC Africa 49 41 17.3
assumptions about energy
intake Goolpy lelando, 34.4 24.6 16
et al. enya
* Feed shortage/ (2017)
seasonal LW loss
. IPCC approach
e Caution: Only one CH, = Energy intake* Y, (“methane conversion factor”)
location

* Countries in stronger
position for climate
finance
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T Potential impacts of livestock policies in Rwanda

GHG vs. food security trade-offs

GHGe Girinka Improved livestock feeding
increase S 7 77
> 3 B
L - -
£ 8 = 38 |
4 @ =
S g
o Z & =
g 3 2 87
£ o c
S g s 3
8 2 Q|77 \
= ; =
° 3 |/l gk M °© g | =3 7 Only small
o o S o QO 5 -k .
= 7 | 71 | o= | EEETL T _ GHG increase
L') ; ¢ {-I] B - va e B
| I I [ I I | I I | |
0 4000 8000 12000 0 5000 10000 15000
Pro-poor |
Food availability (kcal/MAE/day) Food availability (kcal/MAE/day) \%’% I“DGRIM on
CGIAR

B.K. Paul, et al. 2018. Potential impact of crop and livestock intensification policies on
. . household food availability and greenhouse gas emissions in different agro-ecological R .
ciat.cgiar.org regions of Rwanda. Agricultural Systems. doi: 10.1016/j.agsy.2017.02.007 Building a sustainable future @CIHT



http://dx.doi.org/10.1016/j.agsy.2017.02.007

T Impact of livestock on CC: Ex-ante environment

Productivity Land requirements Water use GHG emissions
Total supply Productivity | Land used Land used Total water Water use Water use Total Emissions  Emissions
[FPCM) (FPCM /ha) (ha) per product | use (m3) per area per product | emissions (kg per area per
(ha/MT (m3/ha) (m3,/MT CO2-eq) (kg CO2- product
FPCM) FPCM) eg/ha) (kg CO2-
eq/MT
FPCM)
Mixed Baseline
crop- . . .
livestock Genetics
enterprise Feed
Health
Combined
Agro- Baseline
pastoral
enterprise Genetics
Feed
Health
Combined
Tanga VC Baseline
135,372,101 235 576,462 4.3 2990119 461 519 2.2 413 748 868 718 6.6
Genetics
Feed
Health
Combined
---> negative change of more than 50%, —: negative change of 20-50%, -- negative change of 5-20%, +: positive change of 5-20%, ++ positive change of 20-50%, +++ positive change of more than 50%
ciat colaror Notenbaert, An; Mukiri, Jessica; Van der Hoek, Rein; Paul, Birthe; Koge, Jessica; Birnholz, Celine,
sganarg 2019, "CLEANED X - Version 2.0.1", https://doi.org/10.7910/DVN/G0GS8IY, Harvard Dataverse, V1

Q*Jﬂ reseanc
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CLEANED X: minimum-data environmental ex-ante assessment tool

Core of the model: feed basket descriptions (dry and wet season)

Grazing Planted fodder 16
BBrewer's waste @ Maize bran
BBananaleaves BSugar cane leaves
14 1 " BBean residues B Maize residues
Comellina spp BGuatemala spp
12 B Mixed unknown spp Cynodon spp

@Napierspp B Grazed intake (est)

Relative use

Natural vegetation \
/N _
Tethered  Cul-carry Supplements

Level of intensification

Feed supplied (kg DM/day/TLU)
(o]

4
Triangulation between PGIS info, survey data II

and expert opinion 21
0 . 11 i
> Large uncertainty! 3 R s i o
Lushoto . Muormero Y | seseanc
Therefore: more detailed feed baskets being measured ﬁf Livestock-
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ﬁ Pillar 2: Technologies
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Different options

Technical interventions
* Geneticimprovement (productivity, heat-tolerance, disease-resistance, ...)
 Animal health

* Feeds and forages:
 |Improved forages, conservation, fodder banks, supplementation, land restoration,
re-seeding of pastures

Changes at system or landscape level

* Diversification

 Shifts in species and/or production systems

* Landuse planning and sustainable land mngt. (biodiversity, water, sails, ...)
* Protection of ecosystems services (incl. carbon sequestration!)
Institutional and policy options

* Markets ar.1d Trade | o o
e Early warning, contingency planning, insurance, ... =

* Climate finance mechanisms, PES, ...
ciat.cgiar.org Building a sustainable future [MZ4@ (%]l
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The example of feeds and forages — a true triple win

« Current potential of mixed crop-livestock systems in « Improved feeding offers the potential to
e.g. SSA remains largely underexploited improve productivity & reduce GHG emissions

Main production constraint: 450 -
*  sufficient quantity and 400
quality of feeds all year g i .
round (Maass et al, 2013) 3 350 * developed
g . + developing
1
£ 300 . - BRICS
- A
° *
= oo .
Q 250 - $
2 at
~
o 200 - ¢
(o]
(8 .
Program level (all countries, includes research cost]
N:.:Smnariu I!Iezmnm IUSSI; $,000), Total Surplus bisis &D 150 1 ; . . .
Increase in productivity 1 0. .
5% 10% 15% 20%. 30% 35% 40% A5% 50% 55% 60% Q PORE
o & 100 - L h ey
% 15% 182,265 206,653 4':-l s X“ .
5 am 182265 214793 247,403 280,09 312871 345729 378,669 7] + %23 BITRL
gzsx 231,088 271,915 312,871 353,956 395170 436513 477,985 £ 50 - . L. - R
< 30% 280,096 329,290 378,669 428,234 477,985 527,922 578,044 ry o: Q}-.‘....a..: ‘h.
o Ve wary sims Tmow ssie e 0% ’ be Sk BE Ly pegn.
45% 428234 502,930 S7E044 653575 720,523 805,800 BE2ET4 0 I I I I I I I I .
50% 477,085 561316 645,161 729513 814,401 299794 985,702
s SIS G1AT L 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00
60% 578,044 678,845 780,388 882,674 985,702 1,089,474 1,193,987 ) : ' ) ' ' ) : ' :
= B ooon i wwan omes e siee e metabolisable energy (MJ/kg DM) reseanc

L&J PROGRAM ON
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231,088 353,956 477,985 603,174 729,523 857033 985,702 1,115532 1,245,522 1,378,672 1,511,583
247,403 378,669 511,255 645,162 780,388 916934 1,054,801 1,193,987 1,334,493
263,739 403,429 544,608 687,278 831438 977,088 1,124,229 1,272,859 1,422,980
280,096 428,234 573,044 729,523 882,674 1,037,495 1,193,987 1,352,150 1,511,983
296,473 453,087 611,561 771,898 934,095 1,098,155 1,264,075
312,871 477,985 645162 814401 985702 1,159,067 1,334,493

Herrero et al, 2012 CGIAR

ciat.cgiar.org Gonzalez et al, 2016 Building a sustainable future [MZ4@®[2])




Brachiaria example — improved livestock productivity

&00.0

S00.0 )
400.0 1
300.0 -
200.0
lo0.0

0.0

Weight gain per day (g)

Brachiaria Brachlablab Mapier Napierdablab Rhodes Rhodeslablab

Dietary treatment

RRRRRRRR
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Figure 1: Average daily weight gain (g) of growing Boran steers fad on Brachiaria, Napier and Rhodes grass grown
either alone or intercropped with Delichos lablab over a 63-day feeding pericd.

ciat.cgiar.org Building a sustainable future MZ4@ (2]}




Brachiaria grasses adapted to drought and low fertility

Targeting of Brachiaria grasses to areas with different patterns of drought

Water savers Water spenders

Maintaining water uptake

Reducing water loss

Deep roots

2 Closing of stomata / : \ Rapid growth
% Slow growth / Both mechanisms \ + Increased root length density at
= Leaf senescence ) \ depth
_‘g Reduced leafarea Y+ Increased root growth at expense
o Smaller root Igngth I,’ ‘\\ of shoots
g to leaf area ratio ) \, * Greaterroot length to foliar area
4 ' ratio High
” -Napier grass
i -Mulato Il -Toledo -Marandu -Cobra -Mulato -Cayman -Rhodes grass E‘
= -Basilisk =
© -Llanero -Tully -Tupi L
Low
Z00mm cv. Paiaguas? New ecotypes, hybrids? Productivity
annual Terminal drought Intermittent drought %*J?,
precipitation ol | Livestock

f 3
) ) biosciences rass\anz aae. //wyd & LRI
St cglanony oreoemusiics ?-gﬂT gimoj“w @ @-—@ sv?;N Building a sustainable future MZ4@l2])



Contribution of Brachiaria grasses to soil quality improvement

Improving soil aggregation

i ) i Mean weight diameter runoff
* Soil aggregates are groups of soil particles (mm) o
that bind to each other more strongly than Greenhouse  Palmira
to adjacent particles. Bare soil 150 109 -
* Aggregate stability refers to the ability of Napier 227 134
soil aggregates to resist disintegration Rhodes 287 133 Soil crusts after aggregates
when disruptive forces associated with __Brachiaria grasses break down
) ) ] Basilisk 316 128
tillage and water or wind erosion are Ty 34 125
applied. Llanero 349 118 Infiltration
« Aggregate stability (e.g., MWD) is an Tupl 378 127
it e Marandu 277 134
indicator of organic matter content, Toledo 279 138
biological activity, and nutrient cycling in Piata 260 136 .
i Mulato 309 125 Aggregated soil
SOl _ Mulato Il 290 137
* Increase of mean aggregate size under Cayman 319 131
Brachiaria grasses relative to bare soil (>2 Mean 304 131 S |
LSD 20 15 ﬁﬁ Livestock
years) CGIAR
_ _ biosciences g;;gsg,igng; Tin (Y& LRI
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Arango et al. unpublished

Contribution of Brachiaria grasses to soil carbon accumulation

Soil carbon sequestration — LAC — 10 years old experiment

Soil carbon stocks 6 Ton C/ha/year Root length
180
2013 - 2014
160
®2013 w2014

140 35,00 5 2014 2013 2014
< 120 30,00 -
= WO-5cm
2 Loo & 25,00 -
o E Em5-10cm
o E 20,00 4
. 80 - = = 10-20cm

= ]

5 60 | 5 1200 m 20-40¢m
[75]

a0 - 3 1000 - M 40-60cm

20 - 5,00 - B 60-80cm

0 - 0,00
BHM P BH-16888 BH-679
HM Bh16888 Bh679 80cm depth |
W |,
‘%? Livestock
CON: Bare soil, PM: P. maximum, BHM: Brachiaria Mulato hybrid, BH:679: B. humidicola 679 and BH-16888: B. humidicola 16888 CGIAR
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Contribution of Brachiaria grasses to soil carbon accumulation

Soil organic carbon (SOC) — East Africa

SOC (g/kg)

Greenhouse study Rwanda Kenya ILRI campus

(2.5years) (2.5 year) (1 year) (2.5 years)

Santander de Quilichao Karama Research On farm Katumani ILRI campus

station
+P +N No fertilizer
Bare soil 20 29 24 26 28 24 22 * Overall, a tendency for
, greater soil carbon

Napier 21 30 23 27 29 26 22 .
Rhodes 2y accumulation from
Basilisk 24 28 24 26 28 25 23 Brachiaria grasses
Tully 26 33 25 30 24 23
Hanero 26 3 * Further statistical
Tupi 26 o
Marandu 23 28 23 28 28 26 24 analysis is in progress
Toledo 25 28 23 28 28 28 24
Piata 22 32 26 29 31 28 24
Mulato 24 28 23 27 28 26
Mulato Il 21 25 25 25 25 24 23
Cayman 25 |
Mean 23 29 24 27 28 26 23 %ﬁ% [T\[;g::glcin

CGIAR

biosciences = CIAT grass(anz Y &“'3\9 g ILRI

. KALRO
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Modified from: Trends Plant Sci. 2011 Sep;16(9):476-80

Contribution of Brachiaria grasses to GHG emission reduction

Biological Nitrification Inhibition: a process by plants

W L

~__GWP 310 higher than CO,!

3 'WWI'X/ RN s u

A N,O N,O
3
Brachialactone ' R .
(Root exudates) 7 \‘*5‘ TN
4 B
5 | 0
R N1y W,
A A E e

' B |
NOZ ) NO ) Nzo Nz %? Livestock
Denitrification CGIAR
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Subbarao et al., 2009

Evidence for Biological Nitrification Inhibition in Brachiaria pastures

Soil ammonium oxidation rate

0.20

0.15 4

Ammonium oxidation rate in soil
(mg NO>-N kg™ soil d”1)

* CON: Bare soil

* SOY: Soybean

* PM: P. maximum

* BHM: Brachiaria
hybrid cv. Mulato

0.10 4 * BH-679: Brachiaria
humidicola 679
0.05 4 * BH-16888: B.
humidicola 16888
o CON S0Y PM BHM BH-679 BH-16888
Field plots
Nitrate production in soil
- 8 == |Vulato - Agua 679 - Agua
_g 7 —e—Mulato - Orina +—679- Orina
3 6
< 5 4
[eTs)
< 4
3
z 3
P 2 -
oo
€ 1 - 5
0 . . : OV o:
basal 0 7 21 29
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Days after urine application

N,O emissions

500

400

300

200

Cumulative NoO emission
(mg NoO-Nm? y)

CON SOY PM BHM  BH-679 BH-16888

Field plots
N,O fluxes

Mulato (No BNI)

679 (high BNI)

-2 1 4 7 10 13 16 19 22 25
Days after urine aplication

N20 flux (mg N20 m-2 day-1)
ON D O ®

Byrnes et al., 2017 Building a sustainable future
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lar 3: Institutions
d Policies
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Scaling of Tropical Forages x'?
v

GANSO

East Africa Colombia

g£anso.com.co
 Demo plots GANSO‘s farm level business model
* Field days e Support farms with extensive cattle operations to

transition to an intensified system with improved pasture

* ‘Trade fairs’ . - :
management boosting productivity and reducing land use

* Factsheets * a) Intensification of cattle operations; b) Diversification of

* Close interaction with private sector e.g. seed production; c) Restoration and conservation
suppliers and dairy cooperatives

RIS BN P AR
,‘ ’V

.W Y AY
7y n $mf~ x

iﬁ,‘-y-»-a-.mw-yu.-w Sy

B AR IR o AER 1
"-gr-‘b-*rﬂ-'s-‘r-&;-&-‘-‘ -y

leestock
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https://ganso.com.co/

Collaboration with the private sector for boosting hybrid dissemination

* CIAT s collaborating with the private CIAT Brachiaria hybrids planted globally in ha
forage seed sector on Brachiaria +00.000
hybrids since 2001 950,000

* Since 2001, CIAT’s Brachiaria hybrids ., Totalarea 2018:
have been planted on over 950,000 958,857 ha
hectares in more than 30 countries of
the global tropics

* Since 2018 a new agreement is in 550,000
place between CIAT and Papalotla, a
Mexican forage seed company
specialized on hybrids

 The main market is in Latin America 250,000
but a constant growth is being 150,000
observed for Africa and Southeast Asia

ciat.cgiar.org Building a sustainable future Z4@l(a]]
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Colombian Roundtable for Sustainable Cattle and Dairy (MGS)

Comems (@) MINAGRICUI

MAQ® =ciAT

48 permanent members from the public and private sector in

Colombia, including donors and scientific institutions.

The MGS works through 3 thematic commissions:

ﬂr INSTITUTIONS {@E\E’ COMMUNICATIONS @

=y = .,
B - aupra
.Lr-’,}: = 2 o dgrvee
§iZi>  FINAGRO T ;
el . ll K'A ¢
- : | on I “, Bk
)\ Conseio Nacional de la cadera Py 3
F:\:_J @5 Carnica Bovina &l s 7 rJ i
ACCION j? ) WWF

cattle and dairy regions of Colombia. Principal tasks:

e Capacity building of primary producers
 Knowledge and information Exchange
* Development of innovations

~+ Influencers for regional policy making

Ciat.Cglar.Org ...................................................................................................................................................................................

Idea: 2014
Formalization: 2015/16

Operational with annual work plan: since 2016

Main objectives of the MGS:

2018-20: Establish technical guidelines for a national
level public sector policy on Sustainable Cattle/Dairy

Constant knowledge exchange and dialogue among the
members of the roundtable

Fund raising for national level projects on Sustainable
Cattle/Dairy

Capacity building for primary producers and value
chain actors both at regional and national level

Integrating the MGS into the Global Roundtable for
Sustainable Beef (GRSB) and exchange with other
roundtables from Latin America (e.g. Brazil, Costa Rica,

Mexico) o
Building a sustainable future MZ4 2]}




Dinesh et al. 2018; Oliver and Cairney 2019
From Lamanna et al., 2019

The process of influencing decision-making

Engagement + Evidence + Outreach = Outcomes

1. Do high quality research

4. Be ?ccessible 5. Decide if you want to be an
to policymakers EVI. issue advocate or honest broker
s(;\en\'\ﬁc credibijjy, QOC
A Qo O 7. Be ‘entrepreneurial
6. Build relationships b L /‘/0%,
with policymakers P Q’; <

Effective

w science-
m policy /
en ement
a g0 gag | l @
ol ) 8. Reflect continousllj )
C 2= K3
% % §
w29 &
%,
¥ v 2. Make your research 8 | ceseance
o y LJ PROGRAM ON
(o relevant and readable \Z%:If Livestock

3. Understand
policy processes 0“"‘
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In conclusion

* Livestock is important for economies and
livelihoods

* Livestock is affected by and contributes to CC

* Livestock productivity in SA is relatively low

* Real opportunities for triple wins
* Co-benefits and trade-offs need to be quantified

e Science has a role to play:
o Development of solutions (technical and institutional)
o Targeting and prioritization
o Monitoring and Learning

sas 4
Research process Is as important as results CGIAR

o Engagement, Evidence, Outreach
ciat.cgiar.org Building a sustainable future MZ4@(2]}
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Thank you!

1967-2017

WE'RE PROUD T0
HAVE CELEBRATED 50 YEARS
OF AGRICULTURAL RESEARCH
FOR DEVELOPMENT

International Center for Tropical Agriculture - CIAT

Headquarters and Regional Office
for Southamerica and the Caribbean

Q +57 2 445 0000
Km 17 Recta Cali-Palmira
A.A. 6713, Cali, Colombia

(2 clat@cglar.org
@ clat.cglar.org

CGIAR
El CIAT es un Centro de Investigacion de CGIAR
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CLEANED: minimum-data environmental ex-ante assessment tool

1. Production (absolute and per ha)

2. Land requirement for feed production (ha, ha/kg
product)

3. GHG emissions (absolute, per ha, per kg product,
per protein)

4. Soil health (Erosion, NUE, % area leached, % area
mined)

5. Water use (absolute, per ha, per kg product, per
protein)
+ simple Cost/Benefit calculations for intervention scenarios
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Evaluating Land Management Options (ELMO)

Participatory tool for assessing farmers’ land management (LM)
decisions, preferences & trade-offs

Individual discussions with farmers

-“‘Identify techniques & attributes to be discussed
@_J Record respondent characteristics
* Define LM techniques & baseline
e““Rank & Score LM costs & input requirements
“Rank & Score LM benefits & desired outcomes
G Rank LM advantages & positive attributes
e Rank LM disadvantages & negative attributes

L@ Rank and weight LM alternatives overall




