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POTENTIAL IMPACT OF THIS RESEARCH

This research contributes to the advancement of more efficient and sustainable
beef cattle production systems, particularly intensive pasture-based finishing (IPF), which
is widely adopted in Brazil. By evaluating different adaptation protocols to high-
concentrate diets, the study provides relevant information to improve animal performance
without compromising ruminal and cecal health.

From a scientific perspective, the findings generate novel knowledge on feeding
adaptation strategies in grazing systems, supporting the development of safer and more
efficient nutritional protocols. This information may serve as a foundation for future
research and improvements in nutritional recommendations for cattle raised under
tropical conditions.

Regarding economic impact, the adoption of more efficient adaptation protocols
may increase weight gain and improve feed efficiency, reducing production costs and
enhancing profitability for producers. Additionally, optimizing concentrate use may
increase the competitiveness of IPF systems compared to conventional feedlots.

From a social and environmental standpoint, this research contributes to more
sustainable beef production, aligning with the Sustainable Development Goals (SDGs),
particularly:

SDG 2 (Zero Hunger and Sustainable Agriculture), by promoting more efficient

production systems;

SDG 12 (Responsible Consumption and Production), by optimizing feed resource

use;

SDG 13 (Climate Action), by potentially reducing environmental impacts through

improved efficiency.

Furthermore, by addressing gastrointestinal health, the study also contributes to
animal welfare, an increasingly important concern for society.

Therefore, this research has the potential to generate positive scientific, economic,
and social impacts, contributing to the development of a more productive, sustainable,

and socially aligned livestock sector.



IMPACTO POTENCIAL DESTA PESQUISA

Esta pesquisa contribui para o avango de sistemas de produg¢ao de bovinos de
corte mais eficientes e sustentaveis, especialmente em sistemas de terminagéo intensiva
a pasto (TIP), amplamente utilizados no Brasil. Ao avaliar diferentes protocolos de
adaptacdo a dietas com alto teor de concentrado, o estudo fornece informacgdes
relevantes para melhorar o desempenho animal sem comprometer a saude ruminal e
cecal.

Do ponto de vista cientifico, os resultados geram conhecimento inédito sobre
estratégias de adaptacao alimentar em sistemas de terminagado intensiva em pasto,
contribuindo para o desenvolvimento de protocolos mais seguros e eficientes. Esse
conhecimento pode servir de base para futuras pesquisas e para a evolugdo das
recomendagdes nutricionais para bovinos em sistemas tropicais.

Em relacdo ao impacto econémico, a adocido de protocolos de adaptagdo mais
eficientes pode aumentar o ganho de peso dos animais e melhorar a conversao
alimentar, reduzindo custos de produgédo e aumentando a rentabilidade dos produtores.
Além disso, a otimizagdo do uso de concentrado pode tornar os sistemas TIP mais
competitivos em relagcédo ao confinamento tradicional.

No ambito social e ambiental, a pesquisa contribui para a produc¢do de carne bovina
de forma mais sustentavel, alinhando-se aos Objetivos do Desenvolvimento Sustentavel
(ODS), especialmente:

ODS 2 (Fome Zero e Agricultura Sustentavel), ao promover sistemas produtivos

mais eficientes;

ODS 12 (Consumo e Producédo Responsaveis), ao otimizar o uso de recursos

alimentares;

ODS 13 (Acao Contra a Mudancga Global do Clima), ao potencialmente reduzir

impactos ambientais por meio de maior eficiéncia produtiva.

Além disso, ao considerar a saude gastrointestinal dos animais, o estudo também
contribui para o bem-estar animal, um aspecto cada vez mais valorizado pela sociedade.
Portanto, esta pesquisa apresenta potencial para gerar impactos positivos cientificos,
econdmicos e sociais, contribuindo para o desenvolvimento de uma pecuaria mais

produtiva, sustentavel e alinhada as demandas atuais da sociedade.
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Abstract

This study aimed to assess various adaptation protocols for Nellore cattle on intensive
pasture-finished diets (IPF), focusing on performance, ruminal and cecal integrity, carcass
traits, and the ruminal microbial community. We hypothesized that Nellore cattle in IPF
systems require 21 days of adaptation to enhance performance without adversely
affecting rumen and cecal health. Twenty-eight 22-month-old Nellore bulls with an initial
BW of 337 + 3.98 kg were used and distributed into four paddocks established with
Urochloa brizantha cv. Marandu. Animals were blocked by body weight (BW).
Experimental treatments consisted of: 1) a 21-d adaptation period starting with a
concentrate supply of 0.5% of BW, increased daily in equal increments until reaching
2.0% of BW (AD2105; n = 10; 0.0715% BW per day); 2) a 14-d adaptation starting with
0.5% of BW (AD1405; n = 9; 0.1071% BW per day); and 3) a 14-d adaptation starting
with 1.0% of BW (AD1410; n = 9; 0.0715% BW per day), both also increased daily to
2.0% of BW. Bulls were fed for 111 days using individual Calan Gate—type feeding bunks.
A higher initial concentrate supply (1.0% BW) combined with a shorter adaptation period
(14 d) improved dry matter intake, nutrient digestibility, performance, and ruminal
development. However, these strategies also increased the incidence of ruminal and
cecal lesions and reduced counts of cellulolytic protozoa. In contrast, no differences were
observed in ruminal bacterial community structure among treatments, as indicated by
similar alpha diversity indices (Shannon and Chao richness), beta diversity (Bray—Curtis
dissimilarity), and relative abundance of dominant phyla, suggesting microbial stability
across adaptation strategies. The hypothesis of this study was partially confirmed. A
shorter adaptation period of 14 days, combined with a higher initial concentrate supply
(1.0% of BW), improves performance and carcass traits of Nellore bulls in IPF systems.
However, a 21-day adaptation period is necessary to minimize ruminal and cecal lesions
and promote gastrointestinal health during the finishing phase.

Keywords: Adaptation, cecum, intensive beef production, pasture, rumen.



Resumo

Objetivou-se avaliar diferentes protocolos de adaptagdo para bovinos Nelore em
sistemas de terminacgdo intensiva em pasto (TIP), com énfase no desempenho
produtivo, saude ruminal e cecal, caracteristicas de carcaga e comunidade microbiana
ruminal. A hipotese proposta foi de que um periodo de adaptacdo de 21 dias seria
necessario para maximizar o desempenho sem comprometer a saude gastrointestinal
dos animais. Foram utilizados 28 touros Nelore, com 22 meses de idade e peso corporal
inicial de 337 £ 3,98 kg, distribuidos em quatro piquetes de Urochloa brizantha cv.
Marandu e previamente blocados por peso corporal (PC). Os tratamentos consistiram
em: (1) adaptagao de 21 dias, iniciando com fornecimento de concentrado equivalente
a 0,5% do peso corporal (PC), com incrementos diarios iguais até atingir 2,0% do PC
(AD2105; n =10; 0,0715% PC/dia); (2) adaptacao de 14 dias iniciando com 0,5% do
PC (AD1405; n = 9; 0,1071% PC/dia); e (3) adaptagédo de 14 dias iniciando com 1,0%
do PC (AD1410; n = 9; 0,0715% PC/dia), ambos também com aumento diario até 2,0%
do PC. Os animais foram alimentados por 111 dias, utilizando cochos individuais do tipo
Calan Gate. A maior oferta inicial de concentrado (1,0% do PC), associada ao menor
periodo de adaptagao (14 dias), promoveu aumento no consumo de matéria seca, na
digestibilidade dos nutrientes, no desempenho e no desenvolvimento ruminal.
Entretanto, essas estratégias também resultaram em maior incidéncia de lesdes
ruminais e cecais, além de reducédo na populagao de protozoarios celuloliticos. Nao
foram observadas diferengas significativas na estrutura da comunidade bacteriana
ruminal entre os tratamentos, uma vez que os indices de diversidade alfa (Shannon e
Chao), diversidade beta (dissimilaridade de Bray-Curtis) e a abundancia relativa dos
principais filos bacterianos permaneceram semelhantes, sugerindo estabilidade
microbiana independentemente da estratégia de adaptagdo adotada. A hipotese do
estudo foi parcialmente confirmada. Protocolos mais curtos de adaptagao (14 dias),
especialmente quando combinados com maior nivel inicial de concentrado, (1,0 %)
melhoram o desempenho e as caracteristicas de carcaca de touros Nelore em TIP.
Contudo, um periodo de adaptacao de 21 dias € requerido para amenizar lesées no
trato gastrointestinal.

Palavras-chave: Adaptacéao, ceco, pasto, producgao intensiva de carne, rumen.
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1. Introduction

Intensive pasture finishing (IPF) has emerged as an effective strategy to improve
productivity in tropical grazing systems; however, scientific evidence on adaptation
protocols for high-concentrate diets under grazing conditions remains scarce (Rosanova
et al., 2025). Current recommendations are extrapolated mainly from feedlot systems,
despite significant differences in roughage sources, fiber intake regulation, and diet
transition dynamics (Rosanova et al., 2025).

Pasture-based beef production systems dominate cattle finishing in tropical regions,
particularly in Brazil, where more than 80% of slaughter cattle originate from grazing
systems, and only approximately 20% come from feedlots (ABIEC, 2025). These systems
rely on forage resources that vary seasonally in quantity and quality, imposing nutritional
constraints during the finishing phase (Barbero et al., 2014). Despite these challenges,
pasture-based systems offer advantages such as lower feeding costs, improved nutrient
cycling, and better opportunities for animals to express natural behaviors (Souza de
Almeida et al., 2023;Temple; Manteca, 2020) which collectively contribute to both
economic efficiency and cattle welfare.

Increasing grass-fed beef production in Brazil is essential for advancing sustainable
livestock systems (Chang et al., 2015), and IPF has emerged as a promising nutritional
strategy capable of achieving performance levels comparable to feedlot systems. IPF
involves the provision of concentrate in pasture-based bunks at levels ranging from 1.5%
to 2.0% of body weight (BW), particularly during the dry season, when forage availability
declines (Rosanova et al., 2025).

In 2025, nearly 9.5 million animals were finished under high-concentrate
supplementation on pasture or in IPF systems, receiving concentrate feed equivalent to
or greater than 1% of their body weight (ATHENAGRO, 2026). In IPF systems, forage
plays a fundamental role in supplying fiber necessary for rumen health, and its availability
must be guaranteed throughout the feed period (Rosanova et al., 2025). Conversely,
concentrate is the primary source of energy and protein for cattle (Rosanova et al., 2025).
This is particularly relevant because nutritional requirements increase during the finishing
phase compared with earlier stages. As body weight increases, the composition of gain
shifts toward greater fat deposition and reduced protein accretion, altering nutrient
requirements (Owens et al., 1995).

In this context, bulls in IPF systems typically experience a substantial increase in

1



concentrate intake compared with earlier production phases, necessitating a structured
adaptation period to high-energy diets (Barducci et al., 2019). This transition requires
adjustments in ruminal microbiota and epithelial function (Estevam et al., 2020).

During adaptation to high-energy diets, shifts in ruminal microbial communities and
fermentation end-products occur, along with increased development of the ruminal
epithelium to enhance short-chain fatty acid (SCFA) absorption (Pinto et al., 2023).
Although adaptation typically represents less than 20% of total feeding duration, it is a
critical phase that directly affects cattle health and performance (Pinto et al., 2023).
Numerous studies in Brazilian feedlot systems demonstrate that a minimum adaptation
period of 14 days is required (Estevam et al., 2020;Parra et al., 2019; Barducci et al.,
2019). While 14-day protocols may improve finishing performance, longer protocols (e.g.,
21 days) may promote greater rumen development (Owens et al., 1995).

As IPF adoption expands among producers and nutritionists seeking to increase
productivity under grazing conditions, developing adaptation protocols tailored to this
system becomes essential, not only to optimize performance and profitability but also to
preserve ruminal and systemic health.

In most existing Brazilian studies on IPF, adaptation protocols have been largely
adopted from feedlot cattle management (Rosanova et al., 2025). Unlike feedlot systems,
in IPF pasture is the primary source of roughage, and its quantity and quality vary
throughout the 80 - to 120-day finishing period (Barbero et al., 2014). Furthermore, these
animals exhibit distinct feeding behavior, including more rapid concentrate intake due to
the absence of roughage in feed bunks. IPF systems do not allow daily monitoring of
forage intake through grazing, which may influence rumen dynamics and the adaptation
process (Estevam et al., 2020).

Therefore, this study aimed to assess various adaptation protocols for Nellore cattle
on intensive pasture-finished diets (IPF), focusing on performance, ruminal and cecal
integrity, carcass traits, and the ruminal microbial community. We hypothesized that
Nellore cattle in IPF systems require 21 days of adaptation to enhance performance

without adversely affecting rumen and cecal health.



6 Conclusion

The hypothesis of this study was partially confirmed. A shorter adaptation period of
14 days, combined with a higher initial concentrate supply, 1% of BW, improves
performance and carcass traits of Nellore bulls in IPF system. However, a 21-day
adaptation period is necessary to minimize ruminal and cecal lesions and promote
gastrointestinal health during the finishing phase. In well-managed IPF systems, 14
days may be an alternative; however, adopting 21 days of adaptation is
recommended for farmers initiating IPF systems or still evolving toward better

management.
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