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Importancia dos ecossistemas pastoris

Food and Agriculture
Organization of the
United Nations

Y/

More Fuel for the
Food/Feed Debate

FAO Study indicates that
livestock primarily consume
foods not fit for human
consumption and meat
production requires less
cereals than generally reported

-~

FAO, 2022

ALIANTCA

@SMDA

SISTEMAS INTEGRADOS DE
PRODUGAO AGROPECUARIA

Forestland 31%

Agricultural land
(non livestock) 17 %

Agricultural land
(livestock) 20%

Other 32%

Non-convertible to
arable, can only be
used for livestock
keeping

Pastures and
rangelands
9.6%

Could be converted
to arable land,while
causing decline in
ecosystem services

Arable land, equivalent
to 30% of global arable
land, with regional
differences

R CR Ao Na L/l Allocation of part of the

arable land used primarily
for oilseeds and grains

Cereals 1.7%

Source: Mottet, A., de Haan, C., Falcucci, A., Tempio, G., Opio, C. and Gerber, P, 2017.
Livestock: On our plates or eating at our table? A new analysis of the feed/food debate.
Global Food Security, 14, pp.1-8.



Importingia dos ecossistemas pastoris

Context
~50 t C/ha (30 cm)

The adoption of the Paris Agreement in 2015 paved the way for countries to commit to the
international response to climate change through the transition to a low-emission economy
and the development of a climate-resilient future. In livestock systems, and indeed in the
whole agricultural sector, there is a need to balance the benefits of animal-source foods and
livestock keeping for nutrition, health and well-being, with the urgent need to reduce green-
house gas (GHG) emissions to tackle the climate crisis, which also threatens food security.
Grasslands contain approximately 20 percent of the world’s soil organic carbon (SOC)]
stocks, which implies that they play a significant role in the global carbon and water cycles
(Puche et al., 2019). Soils can act as both sources and sinks of carbon and many grasslands
have suffered losses of SOC because of anthropogenic activities such as intensive livestock
grazing, agricultural uses and other land-use activities. This trend, however, could be reversed
by stimulating plant growth, capturing carbon in the soil, and protecting carbon in highly

S I PA _ R organic soils.

SISTEMAS INTEGRADOS DE
PRODUGAO AGROPECUARIA




Importancia dos ecossistemas pastoris

MAP 4

Carbon input (tonnes C/ha/year)

()<os @Dos5-1 @1-15s @ 15-2 @225 @ >25

Source: United Nations Geospatial. 2020. Map of the World. United Nations. Cited 22 August 2022. www.un.org/geospatial/file/2285/download?token=puayKYRA
modified with data from Coleman and Jenkinson, 1996.

Global carbon input levels (tonnes C/ha/year) needed to maintain current SOC stocks under improved and unimproved grasslands
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Dondini et al. 2023. Global
assessment of soil carbon in
grasslands — From current stock
estimates to sequestration
potential. FAO Animal Production
and Health Paper No. 187. Rome,
FAO.
https://doi.org/10.4060/cc3981en
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Mitos vs fatos (nimeros) da pecuaria

Diana Rodgers, RD @... - 3h
Plus, in most agricultural
areas, livestock are the ONLY
thing that can be produced for
food, and again, provide
BETTER nutrition than plants
alone.

NOT ALL LAND IS SUITABLE
FOR GROWING CROPS

B Susan MacMillan @Su... - 1h
%" 7 3 myths exploded: .
1 Cattle populations are
stagnant (NOT increasing) in
Africa

2 Ruminants raised on
rangelands make most use of
rainwater—not blue water

3 86% of the feed eaten by
ruminants is non-edible by
humans

—@CGIAR @ILRI
@BiovIntCIAT _eng at
HCOP27 3¢

#LetsTalkLivestock

(- A
COP27 OFFICIAL SIDE EVENT

The cow in the room: can
inable li

st production
deliver climate adaptation,
mitigation, and food secu

Now 11, 2022, 1315 - 14:45 OMT+2

Uight lunch served outside the venue starting

Diana Rodgers, RD @... - 3h
Or are policymakers afflicted
by "Carbon Tunnel Vision"
and not taking into account
the multidimensional value
livestock have to human
health, rural livelihoods and
ecosystem function?

Carbon Tunnel Vision

Soil Health Biodiversity

Water Cycles T . Ecotoxcitity

"~ Carbon Emissions

: Inequality | / b
Human Health

Carbon Cycling  Regional Economies

S

" Workers Rights

ALIANTZ CA

SISTEMAS INTEGRADOS DE
PRODUCAO AGROPECUARIA



Mas a pecuaria ¢ um problema...

IMAGINE THE AMOUNT OF ilobal greenhouse gas emissions by scctor R
PROPAGANDA IT TOOK T | |

I do think all rich countries should move to 100%
synthetic beef. Eventually, that green premium is
modest enough that you can sort of change the ‘} y /Fxgrrg#tyu{r&e,
[behaviour of] people or use regulation to totally : Land Use
shift the demand.

BILL GATES

American Businessman
Magnate

| TO MAK
COWS ARE THE PROBLEM




Mas a pecuaria ¢ um problema...

" TACKLING CLIMATE
PCHANGE THROUGH

LIMESTO

A GLOBAL ASSESSMENT OF EMISSIONS
AND MITIGATION OPPORTUNITIES

HUMAN - INDUCED GREENHOUSE GAS EMISSIONS

14.5% CO2-eq anthropogenic
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GPEP | UFRGS

Grazing Ecology Research Group
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https://gowholefoodvegan.org/2018/10/01/climate-change-part-2-the-solution-is-on-your-plate/

Mas a pecuaria é um problema (ou a soluciao?)

\\"/ \\
& FAO. 2019..
“ w #’H Zgioirsact/ca/

Beef Cattle milk Small ruminant Small ruminant

meat milk towards low-
carbon
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Pork Chicken meat Chicken eggs

GPEP | UFRGS

Grazing Ecology Research Group

Kg CO, eq. per kg protein O 90% of production ‘ 50% of production ‘ Average
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due to improved digestibility additives to intensification management rehabilitation due to legume sowing management
grazing management of ruminant systems

Figure 2. Technical mitigation potential of supply-side options for reducing emissions from livestock sector. Red represents the range for each practice, when available.
From Herrero et al. (2016).




O potencial do manejo na mitigacao dos GEE

103 Estudos em 32 estratégias de mitigacao, somente

Congio et al. 2021. Enteric methane mitigation strategies for Comenr )
6 resultaram em mitigacao concomitante a desempenho

ruminant livestock systems in Latin America and Caribbean

region: A meta-analysis. | Potential
J. Cleaner Prod. 127693 S P —

e Enteric methane mitigation strategies Emissions Yield

reduction gain

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

-38% P +99%

ﬂ“ﬂﬂ
\’ /' = .
W owm

\.\ " : : ‘ ‘
Latin America | .
and Caribe ' o d

| 23%ofglobal | | 11%of global
3 beef milk

Adequate grazing management
under continuous stocking

Animal breeding

Adequate grazing management
under rotational stocking

|

Increased dietary protein -10% 4 +12%

Increased concentrate level (i.e,
-

cottonseed meal) 20% | _+31%

Dietary manipulation

Increased feeding level -37% +171%
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Qual o principal problema?
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e O sobrepastejo / excesso de
lotacao / concepcao de manejo




O potencial do manejo na mitigacao dos GEE

O Presente

ANO?27 | EDICAON® 227
MARG02023
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Esta Foto de Autor Desconhecido esta licenciado em CC BY-NC-ND

Sera ?

Pecuaria brasileira remove
mais carbono do que emite

Saiba mais sobre esse e outros temas que norteiam
encontro do Colégio Brasileiro de Nutricao Animal

GPEP | UFRGS

Grazing Ecology Research Group



https://www.somospacientes.com/noticias/avances/la-memoria-de-las-mujeres-es-mejor-que-la-de-los-varones/
https://creativecommons.org/licenses/by-nc-nd/3.0/

Diferenca entre o céu e o inferno: manejo!

momento

Aumento da cobertura
do solo e da matéria organica

Melhoria da
estrutura
do solo

Aumento da cobertura
do solo e da matéria organica Aumento da

taxa de infiltragéo Aumento na intensidade

de pastejo
M' ~=—| EQUILIBRIO |3 M‘ ()
W Y] Y {\ L o) W
Diminuicao na intensidade Diminuigao
de pastejo da taxa de
infiltragdo Diminuig&o da cobertura
do solo e da matéria organica
Deterioragcéo
da estrutura
do solo

Thurow, 1991. . In: Heitschmidt, R.K., Diminuigao da g?éﬁ?a”o;gémca
Stuth, J.W. Grazing management: an

ecological perspective. Oregon: Timber

Press




Pasto degradado
Pasto . (alta lotagao +
renovado e alE g  zero fertilizagdo)
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Pastos degradados sio “oportunidades de mitigacao”

Quality of pastures
Severely degraded
Intermediate degradation

-No degradation

22,12 Mha
58,79 Mha
73,79 Mha

Total estimated reduction?® potential

37.000.000

tCO,e

Total estimated removals?
potential

14.700.000

tCO2/year

1ZUBIETA, Angel Sanchez et al.
Does grazing management provide
opportunities to mitigate methane
emissions by ruminants in pastoral
ecosystems?. Science of the Total
Environment, v. 754, p. 142029,
2021. Reduction potential of 55%

2MAIA, Stoecio MF et al. Effect of
grassland management on soil
carbon sequestration in Ronddnia
and Mato Grosso states, Brazil.
Geoderma, v. 149, n. 1-2, p. 84-91,
2009. Removal potential of 0,66

ton CO,e/ha/year

Optimal sward height




O que podemos fazer pelo manejo?
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e Exemplos com bovinos, ovinos,
pastos nativos, cultivados
tropicais e temperados




O que significa “manejo de pastagens” ?

Analogia entre manejo de ecossistemas pastoris e a engenharia

Planta ba|Xa = Construgao —
Tijolo = bocado Fundagbes e paredes = planejamento Farm design
estrutura do pasto espaco-temporal
Il <




o do animal em pastejo (CH,)

€)

Foco sera no man




Intensidade de
desfolhacao

+

HOLISTIC
MANAGEMENT

HANDBOOK
YOU!

REGENERATIN G
AND GR! N

maﬂag ﬁrazmg enslu&

The G assroot of

JIM GERRISH

Grazing Ecology Research Group

Baixa intensidade
Baixa frequéncia

o N

Alta intensidade
Alta frequéncia

NONSENSE

llustracdo: Paulo Carvalho e Fernanda Moojen

+

CONCEPCOES DE MANEJO DO PASTO

Alta intensidade
Baixa frequéncia

Frequéncia de
desfolhacao



o

Métodos de Pastoreio

i

Formas de pastoreio com cercas
(nimero de piquetes)

|

Piquete Unico

Pastoreio
continuo

Sem Pastoreio
pastoreio sazonal

Di Virgilio et al. 2019.
Sustainable grazing
management in rangelands:
Over a century searching for a
silver bullet. Agriculture,

Ecosystems and Environment.

v.283, n. 106561, 2019.

|

Yl
Multiplos Y, L
M piquetes M
VL A
! M
I I
00 Rebanho Rebanho
o Unico multiplo
- .- /
|
[ ]
Grandes Pequenos
periodos de periodos de Merrill
W pastejo /\/ pastejo
| JH]
I I I | | I
Dinémica~ da Din€1mica~ da Manejo . Pastoreio Pastoreio
vegetagao vegetagao HILF o Mob Grazing Horari ]
independente dependente Holistico orario em Células
| I
Pastoreio ResF- Santa Rita Ro.taglao com
rotativo Rotation Diferimento




Manejo Holistico, Regenerativo, Ultra-denso
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Grazing Ecology Research Group
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Emissao de CH4 e manejo de pastagens

\h;\lézl;ls
GPEP | UFRGS
—e— CH4 kg GPV_1 Grazing Ecology Research Group
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FIGURA 2: Emissao de metano anual em relacédo ao ganho de peso vivo (kg
CEZIMBRA et al. 2021. Potential of grazing management to improve beef cattle CH. por kg GPV), ganho de peso vivo anual por animal (kg animal”) e ganho

production and mitigate methane emissions in native grasslands of the Pampa dngerZ?e:;ﬁeznauoalar?grd2?81(2kg ha™) de acordo com as ofertas de forragem
biome. SCIENCE OF THE TOTAL ENVIRONMENT, v. 780, p. 146582.. (OF) '



Potencial de Aquecimento Global (Kg CO2eq)

T aito . B aito

844 637 -442 2032

Potencial de Sequestro de Carbono Kg CO2eq /ano (média 30 anos)

medio

Oferta de Forragem (kg MS 100 kg PV dia™)

S TR

v Carga ( kg PV ha-') — Intensidade de pastejo

~m\1’;§§“&‘£§k@t/¢

,g”,so Carvalho et al. 2019. Nativao, + de 30 anos de pesquisa em campo nativo. Boletim Técnico. 126p.
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Emissao de CH4 e manejo de pastagens

N. Caram et al. Agricultural Systems 205 (2023) 103582

HERBAGE MASS & FORAGE ALLOWANCE

150
= GP GS
= Grazing Ecology Research Group
©
o 100
=
= =
A =50
g =
= =
© 50 @
= =24 months 50% DOM D05
= «=36 months 50% DOM =
3 =24 months 61% DOM
36 months 61% DOM @)
0 0
0 250 500 750 61 50

Days from calving to mating Diet digestibility (%)

Fig. 5. Enteric CH, emissions of two theoretical scenarios to assess the energy use efficiency: a) cumulative enteric CH4 emissions from calving to first pregnancy as a
function of the energy intake and diet digestible organic matter (DOM); and b) annual CH, emissions of non-pregnant cows according to the annual energy intake
associated with diet digestible organic matter (DOM).



SIPA - intensidades de pastejo e efeito na soja
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Manejo de pastagens e GEE

Souza Filho, W.
2019. Mitigation of

1,200 270 7= .
f_Eu e enteric methane
' 1,100 =80) emissions through
& CH 25045 = .
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_g ' 0 .environmental
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O potencial do manejo na mitigacao dos GEE

Dry matter intake (DMI) and methane emission by sheep grazing Italian ryegrass at different stocking methods (continuous and rotational) and grazing intensities (low and

moderate). Savian, J. V. et
Variables Continuous Rotational Mean £ MSE 2 Puy Fr.m al. 2016.
Low Moderate Low Moderate G razi ng
Experiment 1 mtensﬁy and
DM intake stocking
ganima]" day! 1369a 1322a 1244b 907b 1210 £ 71 0110 0.035 0.210
CH,4 emission methOdS on
ganimal-! day-! 245 227 237 207 227 £ 1.0 0.298 0.531 0.794 animal
g kg DMI-! 19.5 193 195 185 195 £ 0.4 0.945 0.979 0912 :
% GEI 58 £0.2 0.757 0.587 0.699 prOdUCtlon and
kgha-' day-! 0.74 + 0.1 0.018 0.784 osss  methane
gkg ADG-! day! 220 £ 17 0.562 0.001 0.091 emiSSion by
Experiment 2 .
DM intake grazing sheep.
ganima]" day‘] 1477 1629 1563 1919 1674 £ B4 0.143 0.272 0.548 Agr ECOS
CH4 emission " ’
ganimal-! day-"! 39.9 £ 1.3 0.952 0.443 po13  Envir. 190:
g kg DMI-! 236 £ 11 0.398 0.013 0.682 112-119
= GEI 73 £ 03 0.351 0.017 0.826
kgha-!day! 0.76 £ 0.1 0.007 0.114 0.590
gkg ADG-! day! 190 £ 6.6 0.092 0.016 0.619

DM=dry matter; DMI=dry matter intake; GEl=gross energy intake; ADG=average daily gain; MSE=mean standard error; Fj=probability for grazing intensity;
Py = probability for stocking method; Pi.m = probability of interaction between grazing intensity and stocking method.
Means followed by lowercase letters on line differ by F test (P< 0.05).

- - : : AR,
GPEP | UFRGS

Grazing Ecology Research Group




Pastoreio Rotatinuo: um conceito disruptivo...

Como manejar o pasto?

“Faca a pergunta para o
consumidor...”




Pastoreio Rotatinuo: um conceito disruptivo...

N

PASTOREIO

ROTATINUD oatiu ) Vs

ALIANCA SIPA

PNARNAN 2
GPEP | UFRGS

Grazing Ecology Research Group




Pastoreio Rotatinuo: um conceito disruptivo...

Parametros RN RT
Ciclos de pastejo (n° ) 12 4
Periodo de descanso (n° dias) 12.5 35.3
Massa de forragem pré-past. (kg MS ha) 855 1309
Massa de forragem pés-past. (kg MS ha) 475 379
Pré-pastejo LI (%) 90.6 95.1
Acumulo de forragem (kg DM ha -1 dia-) 52.1 33.2
Producao de forragem (kg DM ha ) 8714

Schons, R. T. et al. 2021. ‘Rotatinuous’ stocking: An innovation in grazing management to
foster both herbage and animal production. Livestock Science 245 (2021) 104406

LN ‘J‘\'ﬁ
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Pastoreio Rotatinuo: um conceito disruptivo...

Em qual estratégia se colhe
mais pasto por hectare? |

ROTATIVO ROTATINUO

4 ciclos x 1.250 kg 12 ciclos x500kg
5.000 kg de 6.000 kg de
forragem colhida forragem colhida

Azevem anual

Jx s/ B

36 piquetes 14 piquetes
| pastejo a cada 35 dias | pastejo a cada |3 dias

ROTATIVO ROTATINUO *Valores em matéria seca arredondados (D Infogrifico elaborado por ‘ \\14’-!-&& !
de Schons,R.T.et al 2021 Leandro Ebert e Fernanda Moojen GPEP ‘ UFRGS

Azevem anual

Grazing Ecology Research Group



Pastoreio Rotatinuo: um conceito disruptivo...

Parametros RN RT
Forragem colhida (kg ha'') 5955 4971
Eficiencia de colheita (%) 68 72
GMD (kg dia) 0.119 0.047
Ganho de PV por ha (kq) 401 279
Taxa de lotacao (kg PV ha') 850 1235
Parasitas (ovos/g fezes) 704 2472

Schons, R. T. et al. 2021. Rotatinuous stocking: an innovation in grazing management to

foster both herbage and animal production. Livestock Science 245: 104406. LA
GPEP | UFRGS

Ecology




Pastoreio Rotatinuo: um conceito disruptivo...

Parametros RN RT

Consumo diario (g MO cb-) 801 653

Eficiencia de utilizacao 18.7 34 0
(consumo/kg carcaca)

Cl.lStO de alimentacao (US$ 0.51 1 42
alimento/kg de carcaca)

g CH4/kg carcaca 513 1357

Savian, J. V. et al. 2021. “Rotatinuous” stocking as a climate-smart grazing management strategy for sheep |
production. Science of Total Environment, 753: 141790. ™,
R\ [

GPEP | UFRGS




CONCEPCOES DE MANEJO DO PASTO

Objetivo:

Objetivo:
Maxima taxa de acumulo de forragem

#\ )\ Maxima taxa de ingestao

‘o W | | Maximizar consumo por unidade de tempo

PASTOREIO ~

ROTATIVO

@i Maximizar acimulo de forragem e eficiéncia de colheita
tradicional

ROTATINUO
ALIANGA SIPA Altura entrada Altura entrada
18 cm 27 cm
-o Azevém -0 Azevém
Composicao quimica @=—— 'IA"It”cr;sa'da Composigio quimica e— :Izt::‘a saida
== Proteina bruta = Proteina bruta
== Digestibilidade MO —e + Consumo 2 52% = Digestibilidade MO —® - Consumo 225 %
= FDN e FDA de Matéria organica  peso vive 4 FDN e FDA de Matéria organica peso¥"°
801 g/animal/dia 653 g/animal/dia
638 g MO digestivel/animal/dia 507 g MO digestivel/animal/dia
Emissoes de 291 kj EM/kg peso vivo/dia Emissoes de 252 kj EM/kg peso vivo/dia

Metano (CH,) e Metano (CH,) «

y cn. > >,
g CHighadia [ <+ . CH,g/ha/dia [ iN056 |
@ cH,gkg/GMD I 217 @ CH, g/kg/GMD [ 586

CHi ElhkeMODsensumida f30.5 -\-Ef\C.\e“te CH, g/kg/MOD consumida [ 45,7
CH, (g/kg/MO Consumida) ] 31,4 . ‘mpact‘;\ CH, (g/kg/MO Consumida) | 35,8
CH, g/animal/dia [} 24.8 a\‘“b‘en CH, g/animal/dia [§ 22,2
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llustragao: Alejandra Marin e Fernanda Moojen Savian et al. 2018 - Journal of Cleaner Production
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Figura 2: Curva sigmoide que expressa o rebrote do pasto, para as condi¢cdes da Australia.
Fonte: Adaptado de Sounness (2004).
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A agricultura nao ¢ a vila da historia...

Global decoupling of agricultural land and food production s

. in Data
Agricultural land is the sum of cropland and pasture for grazing livestock.
Production is measured in constant 2015 international-dollars, which adjusts for inflation. Includes all crops and livestock.

Global agricultural land use
5 billion hectares

Global land use for agriculture
has peaked and is now falling.

This is due to a reduction in global pasture®. \
Global croplands are still expanding.

After millennia of agricultural expansion,

the world has passed ‘peak agricultural
land’

4.8 billion hectares

4.6 billion hectares

The world produces more food than

ever, but the amount of land we use is

now falling. This means we can feed

more people while restoring wild

habitat.

ALIANTCA

1961 1970 1980 1990 2000 2010 2018 Q S I PA
*A peak in global pasture land does not mean that it has peaked everywhere. In tropical regions, it continues to increase, often at the expense of carbon-rich habitats. v
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.

SISTEMAS INTEGRADOS DE
PRODUCAO AGROPECUARIA

Data source: Food and Agriculture Organization of the United Nations.




Mitos vs fatos (nimeros) da pecuaria

np] biodiversity www. nature.com/npjbiodivers

W) Check for updatos

PERSPECTIVE OPEN
Underrated past herbivore densities could lead to misoriented

sustainability policies

Pablo Manzano (3™, Guillermo Pardo (¥, Moustapha A. ttani(2' and Agustin del Prado (374

Knowing the camying capadty of the Earth’s grazed ecosystems, and the relevance of herbivory, is important for many scientific
disciplines, as well as for policy. Current herbivore levels are estimated to be four to five times larger than at the
Pleistocene-Holocene transition or the start of the industrial revolution. While this estimate can lead the general public and the
sdentific community to predict severe, widespread environmental impacts by livestock in terms of deforestation, biodiversity loss,
and climate change, it ignores the inherent uncertainty of such cakulations. We revise the evidence published during the last
decade regarding Late Pleistocene herbivore abundance, along with contemporary and some pre-industrial data on herbivore
density in grazed ecosystems. Both Late Pleistocene and pre-industrial herbivore levels are likely to be consistently higher than
what has generally been assumed, confirming increasing awareness on the importance of herbivory as a widespread ecological
process. We therefore call for more refined research in this field to have the reliable baselines currently demanded by sodety and -

policy. These baselines should orient sound action toward policies on biodiversity conservation, ecosystem restoration, food PLE'STOCE N E CU RRENT

systems, and dimate change.
npj Biodiversity (2023)2:2; httpsy//doiorg/10.1038/s44185-022-00005-z
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Opinion Farming

questionable health benefits products is expected to grow emsmemsmmas

Eating meat isn't a crime against the planet

by as much as 50% by 2050  -ifirsdoneright

. Thomasina Miers
Jacob Zinkula Feb 15,2023, 3:44 PM @ W
A\ w4
[N lad Read in app
d Know more about our work , = =
George Monbiot criticised ‘chefs and foodies' like me for
o 0 . focusing on regenerative grazing. But alternative, lab-grown

O n n u t r I t I O n a n d a n I m a I fOOdS‘ COU]d have [efl'lble COHSeqUenCeS ‘ CARNI HEALTH & ENVIRONMENT FOOD SAFETY ANIMAL

Thu 1 Sep 2022 07.00 BS J Sostenibili NUTRITION ~ SUSTAINABILITY & SECURITY  WELFARE

source foods <« bit.ly/
3wpMhJ6

Traduzir Tweet

Plant-based meat substitutes are the biggest
failure in the food industry'’s history

Scritto da Andrea Bertaglio 14 Oct 2022




Emissao de CH4 e manejo de pastagens

ESTRUTURA PARA CAPTURAR O BOCADO'!

Science of the Total Environment 869 (2023) 161695
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Total Environment
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journal homepage: www.elsevier.com/locate/scitotenv
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a) b)
Relevance of sward structure and forage nutrient contents in explaining R 2
- . il S 3 = *oredi
methane emissions from grazing beef cattle and sheep s 2 FEON0 £ 100 pradcled 47 .6
£ R? adj= 0.48 2 .
’ — 2 "
Lais Leal da Cunha ®*, Carolina Bremm °, Jean Victor Savian ¢, Angel Sanchez Zubieta ?, @ 2 le' 007:)(;1 § aaloal
- 3 . c .value <0. 1
Jusiane Rossetto ?, Paulo César de Faccio Carvalho * 2 ¥ Trials
# Grazing Ecology Research Group, Federal University of Rio Grande Do Sul, Porto Alegre, RS, Brazil g 1 #:1 TFW
Y State Foundation of Agricultural Research, Rua Gongalves Dias, 570, Bairro Menino Deus, Porto Alegre, RS, Brazil 8 o2 adj J
© Instituto Nacional de Investigacién Agropecuaria (INIA), Programa Pasturas y Forrajes, Estacion Experimental INIA Treinta y Tres, Ruta 8 km 281, Treinta y Tres, Uruguay c 3
(]
v
=7 .. (168 30.8
HIGHLIGHTS GRAPHICAL ABSTRACT 3 . .
N Nutrient Sward
) : - g A Content Structure
+ Forage nutrient contents have alow influ- -
ence on CHy4 emissions by grazing rumi- 5 3 ° °
nants. n HM
» Sward structure is important for -1 0 1 2 CP SH

predicting methane emission models.

+ In optimal sward structures, forage nutri-
ent content is not a limiting factor.

« The isolated variables have low power to
explain the CH,4 emissions.

+ Offering an optimal sward structure to ru-
minants is a promising climate-smart
strategy.

Standardized predicted methane emissions

HM = herbage mass (quantity)
SH = sward heigh (structure)




Inovacoes tecnologicas: Rotatinuo

Altura de pasto :zocm

Menos metano

cHe

GPEP | UFRGS

Grazing Ecology Research Group

ré@;éo—] chnﬂ [csno |




Inovacoes tecnologicas: Rotatinuo
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Mitos vs fatos (numeros) da pecuaria
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Rotatinuous stocking: A grazing management innovation that has high | ) o itigation of enteric methane emissions through pasture )
potential to mitigate methane emissions by sheep GEE - 50 A) management in integrated crop-livestock systems: Trade-offs S
Jean Victor Savian **, Radael Marinho Tres Schons *, Daniela Elisa Marchi °, . o between animal performance and environmental impacts

Thaind Silva de Freitas “, Gentil Félix da Silva Neto °, Jean Carlos Mezzalira ?, e m I ssa o William de Souza Filho * °, Pedro Arthur de Albuquerque Nunes #, Raquel Santiago Barro *,
Alexandre Berndt °, Cimélio Bayer ¢, Paulo César de Faccio Carvalho * , T TR T, T Taise Robinson Kunrath ° Gleice Menezes de Almeida *, Teresa Cristina Moraes Genro ",

- 212 c - : a

2 Grazing Ecology Research Group, Federal University of Rio Grande Do Sul, Porto Alegre, RS, Brazil Cimélio Bayer ' Paulo César de Faccio Carvalho

b o S . - ~ : N

. Brazilian Agricultural Research Corporation (EMBRAPA Pecudria Sudeste), Sao Carlos, SF, Brazil : - * Department of Forage Plants and Agrometzorology, Faculty of Agronomy, Federal Uiniversity of Rio Grande Do Sul (UFRGS), Bento Gongalves Ave, 7712,
Department of Soil Science, Federal University of Rio Grande Do Sul, Porto Alegre, RS, Brazil ‘ ' Porto Alegre, RS, 91540-000, Brazil

® Brazilian Agricultunl Research Corporation { Embrapa CPPSUL), BR-153 Road, Bags, Brazil
© Department of Soil Science, Foculty of Agronomy, Federal University of Rio Grande Do Sul (UFRGS). Porto Alegre, Brazil
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Mitos vs fatos (nimeros) da pecuairia

INEDITO: Metas de desempenho animal associadas a

mitigacao de metano para a producao animal a pasto

Intensidade de pastejo moderadas a baixas

0.8

0.2

Altura otima

Intensidade de CH (kg CH /kg PV)

% consumo diario

f qualidade da dieta
&
$ g CH,/kg de produto

Zubieta et al. 2020 - Science of The Total Environment

064

0.4

Personal data (grazing-only):
O Savian et al., 2014: ltalian ryegrass (lambs 25-40 kg)'

v Amaral et al., 2016: Pearl millet (lambs ~20 kg)®
A Savian el al., 2018: ltalian ryegrass (lambs 25-40 kg)®

a © Souza Filho et al., 2019: Italian ryegrass-oat sward (steers 300-345 kg)"

© Cezimbra et al., unpublished: native grasslands (heifers 180-320 kg)5
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ZUBIETA et al. 2021.
Does grazing
management provide
opportunities to
mitigate methane
emissions by
ruminants in pastoral
ecosystems?.
SCIENCE OF THE
TOTAL
ENVIRONMENT, v.
754, p. 142029.
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Alianca SIPA e os fatores de emissio regionais

IPCC Tier 1 vs FATORES LOCAIS DE EMISSAO

o 2,5%
£20%
23 1,5%
E10%
-g 015% I I W Urina
Eu 0,0% o - W Esterco
Q Q
PN
e > & N
N\ ™ N ™
Oc’ J\\Q
8 &
° &



Inovacoes tecnologicas: Adubacao de Sistema

EFEITO DA OFERTA DE FORRAGEM E METODO D& §
PASTOREIO EM SISTEMAS PASTORIS

Método de pastoreio Método de pastoreio
CONTINUO ROTATIVO

peso vivo

10 kg de MS/100kg de

g
4
;
;
5

Moojen et al. 2021- Grass and Forage Science



Inovacoes tecnologicas: Adubacao de Sistema

DESEMPENHO ANIMAL INDIVIDUAL ® ¢ DESEMPENHO ANIMAL POR HECTARE ®

Método de pastoreio <0,001 diferenca SIGNIFICATIVA Método de pastoreio 0,990 diferenca NAO significativa

Oferta de forragem 0,002 diferenca SIGNIFICATIVA Oferta de forragem <0,001 diferenca SIGNIFICATIVA

0,16 450 402
0,14 0,135 _ 400 375 :
0,12 a il 0,115 + 2350 - £
’ 0,105 £ 5 294 b
2 o) b £ 8300 g
B = 9250 ;
£ 0,08 g3 &
& ¢ 21200 .
0,06 A A 2 g g
[ [
0,04 § o= g
5 2100 S
0,02 2 2
a £, 50 &
. S S
20% OF 10% OF 20% OF 10% OF g 0 g
] 20% OF 10% OF 20% OF 10% OF 2
Continuo Rotativo = =

Continuo Rotativo

Tanto o METODO DE PASTOREIO quanto a OFERTA influenciam

Na NAO importa o METODO DE PASTOREIO mas sim a OFERTA
no desempenho individual

no desempenho por hectare

S ,20% fEmimaionicesSmpEnolicEe SaEiile Oferta 10% (10 kg matéria seca/l100 kg de peso vivo) tem
Pastoreio continuo teve maior desempenho que pastoreio rotativo maior desempenho que oferta 20%

Moojen et al. 2021- Grass and Forage Science Moojen et al. 2021- Grass and Forage Science



SIPA : mais producio com menos area

SIPA lavoura & pecuadria
= +0,15a 0,75 t C/ha/ano

SIPA lavoura , pecuaria
& floresta
+0,55a 2t C/ha/ano

Q ALIANTZCA
SISTEMAS INTEGRADOS DE
PRODUGAO AGROPECUARIA




Emissao de CH4 e manejo de pastagens

L.L. da Cunha et al. Science of the Total Environment 869 (2023) 161695

a) 0.016+ b) 4
e y= 1.056 + 11.147x

R? adj=0.15 R? adj= 0.06 . N
€ 0012 SE=0.004 S SE= 0.63 GPEP | UFRGS
S : p.value <0.001 (7’ 3 | p.Va'Ue = 0.01 Grazing Ecology Research Group
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<0.004{ °_ ° : =

T T - T 1 l 2 T .l '
0.06 0.08 0.10 0.06 0.08 0.10
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Fig. 6. Relationship between dry matter intake (kg/kg LW®”>) and (a) average daily gain (kg day/kg LW®”®) or (b) methane emissions (g/kg LW%”®) of beef cattle and sheep
grazing different grasslands. Trial 1 and 2, sheep grazing Italian ryegrass pastures; Trial 3, beef cattle grazing mixed Italian ryegrass and black oat pastures; Trial 4, sheep
grazing pearl millet pastures; Trial 5, beef cattle grazing native grasslands.



Table 1. Intake and enteric CH, emissions by ruminants under grazing-only conditions and different grazing management
practices

Difference between
control and best
alternative, %

CH, production and intensity

Study Animal

1
target category Pasture Intake, Intake, g/kg ke LW Calculat g CH, g CeI:4 Reference  Country
kg DM % of g/d DM % GE gKg . ed kg per feed p
. . gain . animal
intake LW intake year input
output
Sheep
f;‘s:ﬁ . < Muli- 14t [24t0)] 19310 129t 69 06a N\ 70410 150 Ulyattetal.  New
bes cep grasses 1.7 4.1 352 21.1 7100 ) 12.8 : (2005) Zeeland
locations
Grazing i 91 t 20.7to  19.3t 159 t
tensi Growing 091t 07t 19310 5560 220 | 751089 10 442
Intensity lambs Annual 1.4 24.5 19.5 285 Savian et
and i egrass al. (2014) Brazil
stocking Lactating ~ Y¢8 1.5t i 387t0 19.3to0 6.1t0 8.6 164 to 14.1to 303 3.7 .
method ewes 1.9 41.7 27.7 215 15.2
. . 10.93 Amaral et
t . .84 t 2.9t 129t 4.58 t 197.6 t .
If?(ilrtri(l)ii:rtlion Glraor\rzfglslg Pearl millet 0 18 0 40 39 00 to ) 5930 552 50 gz 5620 39t05.6 16.19 22.6 al. Brazil
' ' 15.47 ’ ' ’ (2016)13
E:Za;(:s in  Growing  Annual  0.74t0 |2.5t0| 222t0 27.1to 217to Savian et
& & . ; ) p 7.6 t0 8.3 8.1t09.1 12.39 63.0 al. Brazil
rotational lambs ryegrass 0.92 2.9 24.8 30.1 586 (2018)12
stocking k )

' Value of g CHykg DM intake not reported in the publication and calculated from individual data of daily CH, production and OM content of the herbage.

2 Value of CHy as % of GEI not reported, but available from authors.

3 Value of g CHy/kg LW gain not reported and calculated from individual data of daily CH4 production and LW gain.




