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THE IMPACT OF INTENSIFICATION PROCESS ON ENVIRONMENTAL AND
PRODUCTIVE PARAMETERS DURING GROWING AND FINISHING PHASE
OF BEEF CATTLE RAISED IN PALISADEGRASS GRAZING SYSTEM

ABSTRACT

Dueto the concern arising from the environmental impacts caused by beef cattle,
this study aimed to identify the environmental and productive impact of the beef
cattle intensification process in order to develop a comprehensive set of
indicatorsfor the sustainable intensification of beef cattle chain. The experimental
area consisted of 24 ha of Urochloa brizantha Hochst ex A. Rich Stapf cv.
Marandu divided into 12 paddocks of approximately 2 ha each. Were used 48
tester Nellore young bulls with an average weight of 273.7 + 7.6 and regulating
animals were used to maintain the canopy height at 25 cm, using a grazing
method in continuous stocking and the “put and take” technique with variable
stocking. The treatments were of differentintensification levels:low (0 nitrogen
[N] hal) intermediate (75 kg N hal) and high (150 kg N hal) in a completely
randomized with three treatments design with fourreplications (paddocks). The
fertilization was with ammonium nitrate (32% N). At backgrounding, all animals
received a mineral mixture ad libitum. At the finishing phase, the animals of the
low level of intensification were supplemented with 2% of body weight in the
pasture, while the animals of intermediate and high intensification were finished
in feedlot. Animals from all treatments received only human-inedible feed during
the entire experimental period. Pasture evaluation included the determination of
forage mass and the determination of nutritional components of forage. Animal
response variables include, performance, intake and digestibility of nutrients,
emission of enteric methane (CH4), nitrogen balance (N), carbon footprintand net
protein contribution (NPC). Crude protein (CP) intake and N balance increased
linearly with the intensification levels (P < 0.05). Crude protein digestibility
increased at a decreasing rate (quadratic effect, P < 0.05) with increasing
intensification. In addition, N fertilization resulted in a linearincrease in SR and
average daily gain (ADG) from 1.75 animal unit (AU = 450 kg) hatand 0.62 kg
d® (0 kg N hal)to 3.75 AU ha! and 0.82 kg d* (150 kg N hal), respectively.
Individual CH4 emissions were not affected by treatment (P > 0.05). Carcass
production increased with the intensification levels (P < 0.05), however GHG
emissions intensity (kg COze kg carcass™!) also increased with the intensification
levels (P < 0.05). Enteric methane was the main contributorto total greenhouse
gases (GHG) emissions in all systems in both phases. Conversion efficiency of
beef cattle (HePCE) was similar for all systems in all phases (P > 0.05). Net
protein contribution (NPC) was above 1 for all systems and phases, indicating
each system was positively contributing to supply human protein requirements.
Improvements in grazing management is a powerful tool to mitigate
environmentalimpactof grazing systems andthe beef production system is a net
contributor to the human protein supply without competing for food.

Key Words: cattle; by-products; environment; fertilization; forage
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IMPACTO AMBIENTAL E PRODUTIVO DO PROCESSO DE
INTENSIFICACAO DA RECRIA E TERMINACAO DE BOVINOS DE CORTE
MANEJADOS EM CAPIM MARANDU

RESUMO

Devido a preocupacdo decorrente dos impactos ambientais causados pela
pecuéaria de corte, este estudo objetivou identificar o impacto ambiental e
produtivo do processo de intensificagcdo da producdo pecuéria, a fim de
desenvolver um conjunto abrangente de indicadores para a intensificacdo
sustentavel dos sistemas. A area experimental foi composta por 24 ha de
Urochloa brizantha Hochstex A. Rich Stapf cv. Marandu dividida em 12 piquetes
de aproximadamente 2 ha cada. Foi utilizado e método de pastejo continuo com
taxa de lotacdo variavel. Foram utilizados 48 bovinos testers Nelore, com peso
médio inicialde 273.7 + 7.6 e animaisreguladores, para manter a altura do dossel
em 25 cm. Os tratamentos foram diferentes niveis de intensificacédo: baixo (0
nitrogénio [N] hal), intermediario (75 kg N hal) e alto (150 kg N ha), em
delineamento inteiramente casualizado, com trés tratamentos e quatro
repeticbes (piquetes). A adubacao foi realizada com nitrato de amoénio (32% N).
Durante a recria, todos os animais receberam uma mistura mineral ad libitum.
Naterminacao, os animais de baixo nivel de intensificacdo foram suplementados
com 2% do peso corporal no pasto, enquanto os animais de intensificacdo
intermediaria e alta foram terminados em confinamento. Os animais de todos os
tratamentos receberam apenasalimentos ndo comestiveis por humanos durante
o periodo experimental. A avaliacdo da pastagem incluiu a determinacédo da
massa de forragem e componentes nutricionais da forragem. As variaveis de
resposta do animal incluiram consumo e digestibilidade dos nutrientes, emissao
de metano entérico, balanc¢o de nitrogénio (N), desempenho, pegada de carbono
e contribuicao liquida de proteina (NPC). O consumo de proteina bruta (PB) e 0
balanco de N aumentaram linearmente com o aumento da intensificacao (P <
0,05). A digestibilidade da PB aumentou em uma taxa decrescente (efeito
quadratico, P < 0,05) com o aumento da intensificacdo. Além disso, a
intensificagédo resultou em um aumento linear taxa de lotagdo (SR) e ganho
médio diario (GMD) de 1,75 unidade animal (AU = 450 kg) hale 0,62 kg d1 (0
kg N hal) para 3,75 UA hale 0,82 kg d? (150 kg N hal), respectivamente. As
emissodes individuais de metano (CH4) ndo foram afetadas pelos tratamentos (P
> 0,05). A producéo de carcaca aumentou com os niveis de intensificacdo (P <
0,05), porém a intensidade das emissdes de gases do efeito estufa (GEE; kg
COze kg! carcaga) também aumentou com os niveis de intensificagdo (P < 0,05).
O CHaentérico foi o principal contribuinte para as emissdes totais GEE em todos
0s sistemas em ambas as fases. A eficiéncia de conversao de bovinos de corte
(HePCE) foi semelhante em todos os sistemas em todas as fases (P > 0,05). A
NPC foi acima de 1 em todos os sistemas e fases indicando que cada sistema
estava contribuindo positivamente parasupriras exigéncias de proteina humana.
Melhorias no manejo do pastejo sdo uma ferramenta poderosa para mitigar o
impacto ambiental dos sistemas de bovinos de corte em pastejo e producao de
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bovinos de corte € um contribuinte de proteina liquida para o atender os
requerimentos de proteina humana sem competir por alimento.

Palavras-chave: adubacéo; bovinos; forragem; meio ambiente; subproduto



CHAPTER 1- GENERAL CONSIDERATIONS

1. Introduction

Brazil is one of the world leaders in beef production, with the largest world herd
(213,68 million head), occupying an area of approximately 162 million hectares of
pasture (ABIEC, 2020). The livestock gross domestic product (GPD) contributes with
8.7% to the total Brazilian GDP. Despite its great relevance to national and
international economy, livestockin Brazil has often been perceived negatively by public
opinion for its impact on the deforestation process and its contribution to the emission
of greenhouse gases (GHG; Tonato et al., 2013). In addition, despite the overall
improvement in productivity over the last decades, grazing systems with low
technological level and productive indexes are still common (Romanzini et al., 2020),
which results in pastures that are often degraded or below their production potential
(Machado et al., 2011).

The concepts of sustainable intensification focus on the awareness of climate
change and food shortage risks and is an important tool that aims to increase the
productivity of the beef production chain. In addition, it also aims to contribute to a
gradual and proportional reduction of the environmental impact (Tedeschi et al 2015).
Grazing managementcombined with fertilization is an auxiliary tool to improve animal
performance, increase stocking rates, meat production per unit of area, improve
carcass and meat quality as well as to reduce the backgroundtime to slaughter(Berndt
and Tomkins 2013). Anotherintensification strategy is feedlot, in which an increase in
the proportion of concentrate and physically effective fiberin the dietis adopted leading
to higher energy intake, nutritional value, feed efficiency, meat quality and a decrease
in methane and carbon monoxide emissions (Marcondes et al., 2011).

Unfortunately, adoption of sustainable intensification might incur in
controversies, which are often based on incomplete information or lack of sound
science (Tedeschi et al., 2015). Moreover, inconsistencies in the estimation and
consolidation of emission and sequestration values of greenhouse gases related to
Brazilian livestock have been reported. These problems are mainly related to
limitations in experimental protocols and the use of emission factors generated in

temperate climates (Tonato et al., 2013). Thus, in order to identify alternatives that



minimize their environmental impacts it is crucial to develop reliable scientific
information that quantifies more accurately the environmental impact of cattle
production in tropical systems.

Therefore, the hypothesis of this work is that sustainably intensified systems
(i.e. systems which adopt grazing management, pasture fertilization and
supplementation) are a viable strategy for mitigating climate change and food
shortage. Therefore, the objective of this study was to evaluate the environmental and
productive impact of beef cattle intensification process of Urochloa brizanta cv.

Marandu grazing systems during background and finishing phase.
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