Linhas de pesquisa conduzidas pela

Luiz Gustavo Ribelro Pereira
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ROTEIRO

Producao de Alimento - Saude, Bem-Estar Animal e Meio Ambiente
Desafios de comunicacao e a desinformacao na era da informacao
O pacto do metano e os desafios para o setor lacteo

Historico da pesquisa sobre Gases de Efeito estufa no Brasil
O gue fizemos, onde estamos e para onde vamos

Consideracoes Finais




Demanda direcionada pelo consumidor

Vida Saudavel
Bem estar animal

Sistemas sustentaveis (Carbono/H,0)
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Animal (2018), 12:8, pp 1722-1734 © The Animal Consortium 2017
doi:10.1017/51751731117002592

Table 2 Comparison of the protein quality of almond milk and cow'’s milk using the Digestible Indispensable Amino Acid Score (DIAAS) method

(Ertl et al., 2016)

. animal

Review: Optimizing ruminant conversion of feed protein to human

food protein

G. A. Broderick’

FAO standard (6 months to 3 3.'&&1r5}fI

Indispensable amino acid (mg/g protein)

Lys SAA’ Thr Trp

57 27 31 8.5

Indispensable amino acid (mg)

Source ltem Energy (Kcal)  Protein (g) Lys SAA Thr Trp
Almond milk (sweetened) Per serving (240 g) 26.8 17.5 28.3 10.0
mg/g protein 26.8 17.5 28.3 10.0
True digestiblity’ 0.88 0.88 0.88 0.88
DIAA* (mg/g protein) 23.6 15.4 24.9 8.8
DIAAS of almond milk 0.41 0.57 0.80 1.04
Cow's milk (1% fat) Per serving (244 g) 688 264 349 105
mg/g protein 83.7 32.1 42.5 12.8
True digestibility 0.95 0.94 0.90 0.90
DIAA (mg/g protein) 79.5 30.2 38.2 11.5
DIAAS of cow's milk 1.39 1.12 1.23 1.35
Relative value 1% Cow's milk/almond milk 270%

FAO = Food and Agriculture Organization of the United Nations.

'Standard pattem of require indispensable amino acids, expressed in mg amino acid/g protein consumed, for lysine (Lys), S-amino acids (SAA), threonine (Thr) and

tryptophan (Trp) (FAQ, 2013a).
2SAA =methionine plus cystine.

*True digestibility of almond protein, mean of three cultivars from Ahrens et al. (2005).
*Digestible indispensable amino acids (DIAA) (true digestibility x amino acid concentration in protein).



BI&CkRQCk Funds Investment strategies Insights & education About us

e Matters of money tug at both our intellect and emotions. Hear from two pros on how to find balance. Sincerely,
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Larry Fink
Chairman and Chief Executive Officer

Larry Fink's 2021

> Read more

letter to CEOs

From January through November 2020, investors in mutual funds and ETFs invested $288
billion globally in sustainable assets, a 96%o increase over the whole of EDlE}.l | believe that this

s the beginning of a long_but rapidly accelerating transition — one that will unfold over many
yvears and reshape asset prices of every type. We know that climate risk is investment risk.
But we also believe the climate transition presents a historic investment opportunity.
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Delivering the European Green Deal

Making Europe the first climate neutral continent in the world is our goal.

These proposals aim to make all sectors of the EU’s economy fit to meet this
challenge. They set the EU on a path to reach its climate targets by 2030 in a

fair, cost effective and competitive way.
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Global s
Methane BUPZB
Pledge

Recogmizing that, in order to ensure that the global community mects the Pans
Agreement goal of keeping warming well below 2 degrees C while pursuing eftorts to
hmit warming to 1.5 degrees C, significant methane emission reductions must be

achseved globally by 2030,

Recognizing that the short atmospheric ifetime of methane means that taking action
now can rapidly reduce the rate of global warming and that readily available cost
¢ttectve methane emission measures have the potential to avoild over 0.2 degrees Cof
warming by 2050 while yiclding important co-bene fits, including improving public

health and agncultural producuvity;

Recognizing that methane accounts for 17 percent of global greenhouse gas emissions
from human activinies, pnncipally from the energy, agnculture, and waste sectors, and

that the encrgy sector has the ZTCAtcst P tental tor l.u;:clcd mituganon by 2034,

Recognizing that the minganon potential in different sectors varies between countries
and regions, and that a majonty of available targeted measures have low or negative

COst,

Recognizing that, 1o keep 1.5 degrees C within reach, methane emission reductions must
complement and supplement, not replace global acuon to reduce carbon dioxide
emissions, including from the combusnon of fossil fuels (coal, ol and natural gas),
industrial processes, and the lands sector;

Recognrging that improvements to the transparency, accuracy, completencss,

comparability, and consistency of methane emissions data assessed and vahdated in
accordance with United Nanons Framework Conventon on Climate Change
UNFCCC) and Pans Agreement standards and Intergovernmental Pancl on Climate

Change (1PCC) good practice can promote more ambitious and credible action;

Pacto do Metano:

« EUA e EU lideraram;

« Reduzir 30% da emissao até
2030 (-0,2°C ate 2050);
 Meta Global, nao nacional;
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GEE na Pecuaria: Quebrando paradigmas!

Metano entérico representa de 5-6% das emissoes
antropogénicas de GEE

Ruminantes competem menos por alimentacao humana —
Espécies estrategicas para produzir alimento para o Mundo

| eite e Carne de Bovinos — Alimentos de elevada densidade
nutricional

CH, — Acumulo x Fluxo de gases de efeito estufa/Servicos
Ambientals




GEE na Pecuaria: Quebrando paradigmas!

Ruminantes competem menos por alimentacao humana —
Espécies estrategicas para produzir alimento para o Mundo




Food and Agriculture Organization
of the United Nations

Global Livestock Environmental Assessment Model (GLEAM)

GLEAM 2.0 - Assessment of greenhouse gas emissions and
mitigation potential
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Table 1 Amimal systems: gross efficiencies of converting energy and protein into product and returns of human-edible inputs
in product’

Energy Protein

Gross efficency  Human-edible return Gross efficiency  Human-edible return

Country System

Argentina’ Poultry (eqgs) 0.17 0.26 0.23 0.45

Poultry (meat) 0.18 0.28 0.30 0.69
Pork 0.15 0.24 0.07 0.11
Beef 0.02 3.19 0.02 6.12
Milk {cow) 0.19 4.61 0.16 1.64
United States® Poultry (eqgs) 0.17 0.24 0.24 0.36
Poultry (meat) 0.19 0.28 0.31 0.62
Pork 0.21 0.31 0.19 0.29
Beef 0.07 0.65 0.08 1.19
Milk (cow) 0.25 1.07 0.21 2.08
United Kingdom®  Poultry (eggs) 0.20 0.28 0.31 0.43
Poultry (meat) 0.22 0.30 0.33 0.48
Pork 0.11 0.16 0.23 0.38
Beef (mean) 0.0% 0.24 0.08 0.49
Milk {cow) 0.22 2.13 0.18 1.41

"Gross efficiencies estimated as outputs of human-edible energy and protein divided by total energy and protein inputs. Human-edible returns
calculated as human-edible outputs divided by human-edible inputs.

*Data summarized from CAST (1999). B g © The Anins Gt 201 @i
*Data summarized from Wilkinson (2011). Values for "Beef are means of three production systems.

Review: Optimizing ruminant conversion of feed protein to human
food protein

G. A. Broderick'
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research

ORIGINAL ARTICLE
Greenhouse gas emissions of realistic dietary choices in Denmark:
the carbon footprint and nutritional value of dairy products

) _ . . . . . . ) ) Louise Bruun Werner'#, Anna F|}"5jﬁ'2 and Tine ThD|5tI‘LI|:II
fable 7. MNutrient density in relation to climate impact for sohid food items

'Department of Mutrition, Exercise and Sports, Faculty of Sciences, University of Copenhagen, Copenhagen, Denmark;
“Arla Foods, Viby |, Denmark

Jolid food Kems Mumber of nutrients = |5% NMNR % of NMR in 100 g food Mutrient densicy GHGE N Index

Baef
Rice, polished

0

389 | 658 1793 0.06
| 75 250 374 0.0y
|15 109 | 22 0.0%9
2197 8.8 521 019
| 38 132 57 0.23
Fasta |Bf 44 5 |93 0.23
Rice, brown 316 7i.l 374 0.25

Cheease 545 2855 923 0.31

Pork 387 | B4 4 557 0.33
Fsh, Cod 465 1550 447 0.35
Brocooli 351 66 8 | &7 0.40
Carrot | B 8.9 22 0.40
Eggs 440 2302 210 |10
Oatmeal 8 352 | 34| 20 | 49
Beans, brown |2 471 2694 | 24 217

Bananas
Chicken

Potatoes

:—-Il-"'l-IE:Iﬂ"IU"lI'I-J"HI'l-JH

MMR: Nordic Nutrition Recommendatons; NMDC| index: nutrient density o climare impact index (NDCI =nutrient densityl! GHGE): nutrient

density = percentage of NNR in |00 g of product = number of nutrients = |53% NNR/ 21; GHGE: greenhouse gas emission (gram COxe per 100 g food E ’ a
tems) excluded waste at consumer level.




GEE na Pecuaria: Quebrando paradigmas!

CH, — Acumulo x Fluxo de gases de efeito estufa/Servicos
Ambientals




Nnpj | Climate and Atmospheric Science www.nature.com/npjclimatsci

ARTICLE OPEN
A solution to the misrepresentations of CO,-equivalent

emissions of short-lived climate pollutants under ambitious
mitigation

Myles R. Allen'?, Keith P. Shine (%, Jan S. Fuglestvedt®, Richard J. Millar’, Michelle Cain (%', David J. Frame® and Adrian H. Macey’

While cumulative carbon dioxide (CO,) emissions dominate anthropogenic warming over centuries, temperatures over the coming
decades are also strongly affected by short-lived climate pollutants (SLCPs), complicating the estimation of cumulative emission
budgets for ambitious mitigation goals. Using conventional Global Warming Potentials (GWPs) to convert SLCPs to “CO,-
equivalent” emissions misrepresents their impact on global temperature. Here we show that peak warming under a range of
mitigation scenarios is determined by a linear combination of cumulative CO, emissions to the time of peak warming and non-CO,
radiative forcing immediately prior to that time. This may be understood by expressing aggregate non-CO, forcing as cumulative
CO, forcing-equivalent (CO,-fe) emissions. We show further that contributions to CO,-fe emissions are well approximated by a new
usage of GWP, denoted GWP*, which relates cumulative CO, emissions to date with the current rate of emission of SLCPs. GWP*
accurately indicates the impact of emissions of both long-lived and short-lived pollutants on radiative forcing and temperatures
over a wide range of timescales, including under ambitious mitigation when conventional GWPs fail. Measured by GWP*,
implementing the Paris Agreement would reduce the expected rate of warming in 2030 by 28% relative to a No Policy scenario.
Expressing mitigation efforts in terms of their impact on future cumulative emissions aggregated using GWP* would relate them
directly to contributions to future warming, better informing both burden-sharing discussions and long-term policies and measures
in pursuit of ambitious global temperature goals.

npj Climate and Atmospheric Science (2018)1:16; doi:10.1038/541612-018-0026-8
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Based on research by Myles R. Allen, Keith P. Shine, Jan S. Fuglestvedt,
Richard J, Millar, Michelle Cain, Dawvid J. Frame & Adrian H, Macey.
Read more here: https://rdcu.be/bi75
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Rethinking methane from animal agriculture ===

Shule Liu, Joe Proudman and Frank M. Mitloehner”

Abstract

Background: As the global community actively works to keep termperatures from rising beyond 1.5 °C, predicting
greenhouse gases (GHGs) by how they warm the planet—and not their carbon dioxide (CO,) equivalence—provides
information critical to developing short- and long-term climate solutions. Livestock, and in particular cattle, have been
broadly branded as major emitters of methane (CH,) and significant drivers of climate change. Livestock production
has been growing to meet the global food demand, however, increasing demand for production does not necessar-
ily result in the proportional increase of CH, production. The present paper intends to evaluate the actual effects of
the CH, emission from US. dairy and beef production on temperature and initiate a rethinking of CH, associated with
animal agriculture to clarify long-standing misunderstandings and uncover the potential role of animal agriculture in
fighting climate change.

Methods: Two climate metrics, the standard 100-year Global Warming Potential (GWP,4) and the recently proposed
Global Warming Potential Star (GWP¥), were applied to the CH, emission from the LS. cattle industry to assess and
compare its climate contribution.

Results: Using GWP¥, the projected climate impacts show that CH, emissions from the US. cattle industry have not
contributed additional warming since 1986. Calculations show that the California dairy industry will approach climate
neutrality in the next ten years if CH, emissions can be reduced by 1% per year, with the possibility to induce cooling
if there are further reductions of emissions.

Conclusions: GWP* should be used in combination with GWP to provide feasible strategies on fighting climate
change induced by short-lived climate pollutants (SLCPs). By continuously improving production efiiciency and man-
agement practices, animal agriculture can be a short-term solution to fight climate warming that the global commu-
nity can leverage while developing long-term solutions for fossil fuel carbon emissions.

Keywords: Methane, Short-lived climate pollutant, Greenhouse gas, Livestock, Cattle, Global warming potential,
GWP*




Leite Baixo Carbono

Gases de Efeito Estufa e Pecuaria — Prioridade Estratégica na Embrapa

Primeiros estudos: 2001/2002

Odo Primavesi — EMBRAPA Pecuaria Sudeste

Marcio Pedreira e Telma Berchielli— FCAV/UNESP

Magda Lima e Rosa Frighetto — EMBRAPA Meio Ambiente
Jodo Demarchi e Marcelo Manella — Instituto de Zootecnia
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Leite Baixo Carbono

Gases de Efeito Estufa e Pecuaria — Prioridade Estratégica na Embrapa

Investimentos publico em infraestrutura de pesquisa




Leite Baixo Carbono

Gases de Efeito Estufa e Pecuaria — Prioridade Estratégica de Pesguisa na
Embrapa

Resultados:

Avancos metodologicos: metano como variavel freqguentemente presente nos
projetos de pesquisa

Estratégias para a producao de leite baixo carbono

Banco de dados permitiu a geracao dos fatores de emissao usados nos protocolos
de avaliacao de pegada de carbono e inventarios nacionais

En@a




Leite Baixo Carbono

Gases de Efeito Estufa e Pecuaria — Prioridade Estratégica na Embrapa

Resultados:

Investimento publico permitiu a geracao dos fatores de emissao gue serao usados
nos protocolos de avaliacao de pegada de carbono

Animal (2020), 14:S3, pp s438-s452 © The Author(s), 2020. Published by Cambridge University Press on behalf of
The Animal Consortium
doi:10.1017/51751731120001743

. animal

Predicting enteric methane production from cattle in the tropics

R. S. Ribeiro'*, J. P. P. Rodrigues?* @, R. M. Mauricio', A. L. C. C. Borges?, R. Reis e Silva’,
T. T. Berchielli, S. C. Valadares Filho®, F. S. Machado®, M. M. Campos®, A. L. Ferreira®,
R. Guimaraes Junior’, J. A. G. Azevédo®, R. D. Santos®, T. R. Tomich® and L. G. R. Pereira®'

'Bio-Engineering Department, Federal University of Sao Joao Del Rei, 36307-352 Sao Joao Del Rei, Minas Gerais, Brazil:  Federal University of Southem and Southeastern
Paré (UNIFESSPA), 68557-335 Xinguara, Pard, Brazil: *Federal University of Minas Gerais State (UFMG), 31270-901 Belo Horizonte, Minas Gerais, Brazil; *Sao Paulo State
University (UNESP), 14884-900 Jaboticabal, Sao Paulo, Brazil; *Federal University of Vicosa (UFV), 36570-900 Vicosa, Minas Gerais, Brazil; ®Brazilian Agricultural
Research Corporation (EMBRAPA Dairy Cattle), 36038-330 Juiz de Fora, Minas Gerais, Brazil; ' Brazilian Agricultural Research Corporation (EMBRAPA Cerrados), 73310-
970 Brasilia, Distrito Federal, Brazil; ®State University of Santa Cruz, 45662-900 llhéus, Bahia, Brazil: *Brazilian Agricultural Research Corporation (EMBRAPA Semiarido),
56302-970 Petrolina, Pernambuco, Brazil

(Received 16 December 2019; Accepted 7 July 2020; First published online 11 August 2020)

Table 3 Newly developed prediction equations for methane production (MJ/day) by dataset using various prediction variables and without including gross energy digestibility (GEd) for cattle raised in

tropical conditions

Ref.! Estimated equation

Model performance

G

RMSPE.,

ECT,,

ERs

General (GEN, n=153)
67 0.734(1.005) + 0.041(0.005) x GEI + 0.009(0.002) x BW — 0.040(0.011) x EE
51 2.048(0.436) + 0.052(0.002) x GEI — 0.038(0.01) x EE
49 1.067(0.332) + 0.051(0.003) x GEI
19 0.494(0.694) + 0.775(0.072) x DMI + 0.008(0.002) x BW — 0.037(0.011) x EE
3 1.947(0.469) + 0.934(0.052) x DMI — 0.032(0.011) x EE
17 —0.3(0.6) + 0.753(0.068) x DMI + 0.007(0.002) x BW
1 1.101(0.275) + 0.906(0.046) x DMI
Lactating dairy cows (LAC, n=43)
1 4.15(1.53) + 0.822(0.136) x DMI
49 3.35(1.52) + 0.047(0.007) x GEI
Growing beef and dairy cattle and non-lactating dairy cows (GCNL, n= 88)
51 1.597(0.603) + 0.0563(0.005) x GEI — 0.04(0.013) x EE
65 0.983(0.572) + 0.0368(0.0038) x GEI + 0.0098(0.0019) x BW
49 1.002(0.335) + 0.0497(0.0036) x GEI
19 0.97(0.76) + 0.813(0.104) x DMI + 0.0054(0.0025) x BW — 0.0403(0.0103) x EE
3 1.943(0.631) + 0.943(0.09) x DMI — 0.037(0.01) x EE
1 1.006(0.577) + 0.9072(0.091) x DMI

0.872
0.867
0.860
0.840
0.829
0.828
0.823

0.7217
0.688

0.531
0.502
0.497
0.490
0.467
0.446

0.991
0.984
0.984
0.985
0.975
0.984
0.974

0.969
0.969

0.948
0.992
0.958
0.978
0.965
0.974

0.879
0.882
0.875
0.853
0.850
0.842
0.845

0.740
0.710

0.559
0.506
0.518
0.501
0.484
0.458

224
223
229
246
249
25.5
253

148
15.5

28.1
30.4
29.2
30.3
30.8
315

0.00
0.04
0.00
0.00
0.05
0.03
0.01

0.03
0.01

0.23
0.01
0.03
0.01
0.13
0.03

0.12
0.20
0.51
0.17
0.23
0.24
0.51

0.09
0.63

6.64
13.91
8.04
12.83
13.53
14.90

0.47
0.47
0.48
0.52
0.53
0.54
0.53

0.67
0.70

0.85
0.92
0.89
0.92
0.94
0.96

GEl = gross energy intake (MJ/day); BW = body weight (kg); EE = ether extract (g/kg of DM); DMI =DM intake (kg/day); CCC = concordance correlation coefficient; C, = bias correction factor; r, = correlation coefficient;
RMSPE,, = root mean square prediction error as percentage of mean observed values; ECT., = error due to overall bias of prediction as percentage of mean square prediction error; ER,, = emror due to deviation of the regression

slope from unity as percentage of mean square prediction error; RSR = RMSPE to SD ratio.
*Plots of residuals v. centered predicted are in Figure 3.
'Reference for dataset and model number described in Supplementary Table S3.
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Leite Baixo Carbono

Gases de Efeito Estufa e Pecuaria — Prioridade Estratégica na Embrapa
Resultados:

Science of the Total Environment 571 (2016) 744-754

Contents lists available at ScienceDirect )
SCISNCe o

Tolal Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Greenhouse gases inventory and carbon balance of two dairy systems @Cmm
obtained from two methane-estimation methods

C.S. Cunha ¢ N.L. Lopes ¢, C.M. Veloso ?, LA.G. Jacovine ¢, T.R. Tomich °, L.G.R. Pereira °, M.I. Marcondes **

# Universidade Federal de Vicosa, Brazil
P Empresa Brasileira de Pesquisa Agropecudria, Brazil

Confinado Semi-confinado

NUmero de animais 113 12
Area de pasto (ha) 38,50 1,00
Total area (ha) 202 16
Producao de leite porr ano (L/ano) 420.143 37.011




Leite Baixo Carbono

FAZENDA 1 - CONFINAMENTO
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Leite Baixo Carbono
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Leite Carbono Neutro
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Leite Carbono Neutro

The Cool Farm Alliance is a unique community of organizations

working together to develop and promote a harmonized set of metrics for agricultural sustainability
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Leite Baixo Carbono
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Bem-vmdo ao Cool Farm Tool
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PROTOCOLO
COMUM DE

WIGLEREIEIEIGII  Nova avaliacdo -  Agregagdo Meus projetos | pereiralgr - | ? Ajuda | |Portuguesp  v|

~
PEGADA DE
C A R B O N O Geral Leite Rebanho Pastoreio Ragdes Esterco Energia e gas; Transporte Resultados
processamentc S

Informacao geral Resumo

0%

Bem-vindo ao modulo de laticinios Cool Farm Tool Variedade

Cligue no botdo 'continuar' abaixo para inserir os dados de sua pegada leiteira. Ano

Produto acabado

- £ - - l?
Cultivando seu prdprio alimento? P —

A pastagem na fazenda usada para pastagem precisa ser concluida por meio deste maédulo de laticinios. Outras culturas de racdo
. N , , . . , . v
na fazenda, como milho, pequenos gréos e soja, precisam ser concluidas no modulo de cultura. Para feno e silagem de feno, é Total

melhor conclui-los no madulo de colheita. Quando isso ndo for possivel (por exemplo, guando a pastagem € usada para pastagem

e produgdo de feno), essas culturas podem ser inseridas neste madulo de laticinios.

Criar uma "pegada de cultura"




Leite Baixo Carbono

ROTA PARA DESCARBONIZACAO/TRANSICAO VERDE

Alimentos e Nutricao (até 30% do CH, entérico)

Genética Animal e Cruzamentos (até 40% da intensidade de emissao
CH,/kg de leite produzido)

Interferéncia no Rumen (Ateé 60% do CH,entérico)

Saude Animal (até 40% da intensidade de emissao CH,/kg de leite
produzido)

Manejo de Dejetos (até 80% do CH4, reducao de odores e até 40%
do Oxido nitroso)

W, Manejo da Pastagem (até 40% da intensidade de emissao
A% CH,/kg de leite produzido) Emgpa
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S “ Journal of Cleaner Production

!‘;;

s
] | \] \ R journal homepage: www.elsevier.com/locate/jclepro

Enteric methane mitigation strategies for ruminant livestock systems in the
Latin America and Caribbean region: A meta-analysis

Guilhermo Francklin de Souza Congio ™™ , André Bannink *, Olga Lucia Mayonga Mogollon “,
Latin America Methane Project Collabmatmsl Alexander leolov Hristov *

* Colombian Corporation for Agricultural Research, AGROSAVIA, Tibaitata, Bogotd, D.C, 250047, Colombia

' Deparoment of Animal Science, “Luiz de Queiroz™ College of Agriculture, University of Sao Paulo, Piracicaba, 13418-900, SP, Brazil

* Wageningen Livestock Research, Wageningen University & Research, Wageningen, 6700, AH, the NetherlandsThe Netherlands

© Department of Animal Science, The Pennsylvania State University, 335 Agricultural Sciences and Industries Building, University Park, 16802, PA, USA




Potentlal

Enteric methane mltlgatlon strategies EmISS|ons Yleld
reductlon gam

Breed composition (i.e., F1
Holstein x Gyr)

Adequate grazing management B -
under continuous stocking

28% of global cattle herd

Animal breeding

Adequate grazing management = =
) under rotational stocking
Latin America

and Caribe

Increased dietary protein

Increased concentrate level (i.e., = -
cottonseed meal)

23% of global 11% of global
beef milk

Dietary manipulation

Increased feeding level +171%

Congio et al. (2021)

En@a




Leite Baixo Carbono

Alimentos e Nutricao

MELHORIA DA

- MELHORIA DA
NUTRICAO DE SUPLEMENTAGAO DIETA £ QUALIDADE DA
~ ALIMENTAR SUBSTITUTOS
PRECISAO FORRAGEM
+ a ++ (LEGUMINOSAS)
+ a ++ ++ a +++

+ a ++
$ a $3 P ass G a 555 $ a $$3

S—— Protdipos
EnlZpo




Leite Carbono Neutro

% Genética Animal e Cruzamentos

ANIMAIS QUE
NOVAS APROVEITAM DIETA SELECAO EFICIENCIA E
CARACTERISTICAS DE BAIXA BAIXO CH, LONGEIVIDADE

PARA EMISSOES QUALIDADE + a ++ + a ++

GEE ++ $a$s $3

27222777 ¢S5

S—— Protdipos
EnlZpo




Leite Carbono Neutro

Geneética Animal e Cruzamentos

Documentos M Intensidade de Emissdo (g CH4/kg de leite) ™ Producdo (kg leite/305 dias)
-'35"{”‘3‘2’:”f 7 4 8

Pragrama de Melhoramanto

Genético da Raca Girolando

Sumario de Tourns
Resultado do Teste de Progénie - Junho,2011
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Kg de Equivalente CO2/kg de leite (corrigido P e G)

Relacao entre a emissao total de gases e

producao de leite por vaca

' .
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Leite Baixo Carbono

8% Interferéncia no Rumen

X INIBIDORES
TANSFERENCIA MICROBIOMA METANOGENESE

+a ++

$a$ss

S—— Protdipos
EnlZpo




Leite Baixo Carbono

Saude Animal

AUMENTAR A AUMENTAR PREVENCAO
RESISTENCIA AS PRODUTIVIDADE E CONTROLE E
DOENCAS LONGEIVIDADE ERRADICACAO

++ ++ ++

$a$sd $ a $59 $ a $59

S—— Protdipos
EnlZpo




Leite Baixo Carbono

k Manejo de Dejetos

TEMPERATURA E CAPTURA DE GAS
AERACAO ANAEROBICO

+a ++ +++

$ a $5% $ a $$%

APLICACAO COLETAE
COBRIR DEJETOS DE DEJETOS ESTOCAGEM

++ +a ++ +++

$-33$ $ a $5% $ a $$%

S—— Protdipos
EnlZpo




Leite Baixo Carbono

W3 Manejo da Pastagem

MANEJO DE
PASTAGEM

+a ++

$a$s

S—— Protdipos
EnlZpo

SEQUESTRO DE
CARBONO

0Oa++




Orgamzatldh' :
United Nations

Measuring and modelling soil carbon stocks and
stock changes in livestock production systems

A scoping analysis for the
Livestock Environmental Assessment and Performance (LEAP) Partnership
work stream on soil carbon stock changes

Os solos sao 0 maior

sumidouro terrestre de
carbono!

http://www.fao.org/3/CA2933EN/ca2933en.pdf




Madeira e Carbono

Producao de madeira e sequestro de carbono pelas
arvores ao quinto e oitavo ano apos o plantio

Sistema

Idade
(Ano)

Tronco

Biomassa
(P.A.+raiz)

Carbono - :
(P.A. +ra|z)

Volume

Biomassa

Carbono

m?s

Mg ha"’

Mg ha

Mg ha"’

Mg ha

ILPF

140.7 a

61.4 a

27.6

86.5 a

38.0

SSP

1289 b

M./ b

25.1

/8.4 b

33.5

ILPF

1535.3 a

734

SSP

150.7 a

711&‘

 —
—_—

20,6 ton €O,

5,6 tonC/ha.ano

7.3

107

eq/hé.ano

45.8

P

Total

225.7 a

104.1 a

46.8

148.3 a

66.8

SSP

Total

215.2 b

98.9 b

445 |

141.0 a

63.5

Pezzopane et al,,

2021 (https://doi.org/10.1016/j.agee.2021.107350)
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Estoques de Carbono
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Leite Baixo Carbono — Para onde vamos!!!

Sistema silvipastoril

-~ Ordenha
robotizada

Pastejo durante a noite

Sistema de pastejo intensivo




3 frontiers AEVIEW

published: 06 October 2020

In Sustainable Food Systems doi: 10.3380sufs 2020.00128

®

Plant-Based Meats, Human Health,
and Climate Change

Stephan van Viiet ', Scoftt L. Kronberg? and Frederick D. Provenza®

' Duke Malecular Physiology instifute, Duke Linivarsity Medica' Center, Durfiam, NC, Unifed States, * Northem Great Plains
Hazaarch Laborafory, USDA-Agriculfural Research Service, Mandan, ND, Unifed Stafes, * Dapariment of Widland
Hazouwrcas, Utsh State Universify, Logan, UT, Unifed States

Ground
Beef

Nutrition Facts
Serviﬂ size (1132)

Amount Per Serving
Calories 220

% Oaily Value" |
Total Fat 149 18%
Saturated Fat 59 25%
Trans Fat Og
Cholesterol 60mg
Sodium 70mg
Total Carbohydrate Og
Dietary Fiber Og
Total Sugars 09
Includes 0g Added Sugars
Protein 239

Vitamin D 0.1meg 0%
Calcium 12mg 0%
iron 2mg 10%
Potassium 289mg 6%
Thiamin 0.05mg 4%
Riboflavin 0.2mg 15%
Niacin 4 8mg 30%
Vitamin B6 0.4mg 25%
Folate 6mceg 2%
Vitamin B12 2mcg 80%
Phosphorus 175mg 15%

Zinc C.Gﬁ 40%

*The % Dady Vaue ([OV) tels you how much a nutrent in 3
serving of '00d com Dutes 19 4 daly Gt 2000 caloties A
day s used for geners Nyt Bion aovice

Soy-Based
Alternative

Nutrition Facts

Serving size 1
Amount Per Serving

Calories 250
— iy Vo |

Total Fat 149 18%
Saturated Fat 89 40%
Trans Fat 09

Cholesterol Omg 0%

Sodium 370mg 16%

Total Carbohydrate Sg 3%
Dietary Fiber 39 1%
Total Sugars 0g

Includes Og Added Sugars 0%

Protein 199 38%

T ———————————Ce
Vitamin D Ommcg 0%

Calcwum 180mg 15%
fron 4.2mg 25%
Potassium 610mg 15%
Thiamin 28.2mg 2350%
Riboflavin 0.4mg 30%
Niacn 4,.8mg 30%
Vitamin B6 0.4mg 25%
Folate 115mcq 30%
Vitamin B12 3mcg 120%
Phosphorus 180mg 15%

Zinc S.SIDE 50%

*The % Danly Vadue (OV) 1088 you how much 3 sutndst n &
sorving of 1004 cortrbutes 10 a caldy cet 2000 calones o
day 15 uSeO Yor QENeral NUANSSS advioe

Pea-Based
Alternative

Nutrition Facts

w

Amount Per Serving

Calories 260

* Dally Vaiue'

Total Fat 18g

Saturated Fat 59

Trans Fat Og
Cholesterol Omg
Sodium 350mg
Total Carbohydrale 59

Dietary Fiber 29

Total Sugars Og

Includes Og Added Sugars

Protein 209
Vitamin D Omcg
Calcium 100mg
iron 4mg :
Potassium 28 6
*Tho % Daly Valee (OV) telis you how much a swtront » a

Sty of Tood COmrutes 30 3 Galy dwl. 2000 calonet a
dary & used for genoral rulnton advioe

Emissions
(kg CO2-eq/kg product)

Carbon
Neutral




Carbon footprint evaluation and development of low carbon milk protocols

FERRAMENTAS DE SIMULACAO/MITIGACAO E COMPENSACAO
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Carbon footprint evaluation and development of low carbon milk protocols

Bacia

Aracatuba Goiania Ibia Itusutaba Montes Claros

Total GHG Emissions from Dairy Sector
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Leite Baixo Carbono — Agenda SGE no Setor Lacteo

» Descarbonizagao total ou geracao de créditos de C

Impacto = Qutros ganhos ambientais quantificaveis: reducdo de residuos (N e P); maior

biodiversidade; reducido de odores

Tecnologias de descarbonizacao aumentando produtividade e

Maior lucratividade
Sustentabilidade Agregacao de valor aos produtos lacteos

Bem estar animal e para a sociedade




Consideracoes Finais

Informar na era da informacao — Desafio e Oportunidade
para mostar ao mundo que é possivel produzir alimento
de forma sustentavel,

Transicao verde/descarbonizacao direcionando a
producao animal

Tecnologia como catalizador da eficencia bioeconomica
e leite carbon zero;
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Luiz Gustavo Ribeiro Pereira
luiz.gustavo@embrapa.br




