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decreased over the past few years due to the difficulty in 
storage, handling, and mixing with the concentrate. Currently, 

roughage corresponds to a maximum of 8% of dry matter, less 
than that 10%-15 % used 20 years ago (Nagaraja & Lechtenberg 

Fig.4. Stool score indicating the balance between concentrate and roughage in the diet of feedlot cattle. The score ranges from 1 (excess 
protein or starch) to 5 (poor digestion of forage. Score 3 represents the balance in the composition of the diet (Adapted from Vigne et al. 
2019). (A) Score 1: liquid stools; diarrheic. (B) Score 2: semi-liquid stools. (C) Score 3: pasty stools. (D) Score 4: Light and moderately 
dry stools, with concentric rings and 3-4cm layers. (E) Score 5: dry and hard stools.
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2007). In many cases, despite the use of roughage associated 
with the concentrate, digestive disorders are still a significant 
cause of death in feedlots operations in RS (Estima-Silva et al. 
2020).in feedlots operations in RS (Estima-Silva et al. 2020).

The strategy to decrease the morbidity rates of bloat 
in feedlot operations includes, besides the association of 
concentrate with roughage, the choice of the cereal to be fed. 
Wheat has a higher fermentation rate than corn, sorghum, 
and barley; thus, bloat tends to be more frequent in feedlot 
cattle fed wheat-based diets (Cheng et al. 1998).

The processing of cereal entering the diet of feedlot cattle 
also plays a part in the occurrence of both acidosis and bloat. The 
more finely ground the starch, the more facilitate its digestion 
by microbial enzymes, leading o accelerated production of 
organic acids and mucopolysaccharides, consequently lowering 
the pH and increased viscosity of rumen content (Cheng et 
al. 1998, Meyer & Bryant 2017).

There is a parameter called “stool score”, which consists 
of evaluating the stool on a scale of 1-5. Score 1 represents 
diarrheic stools indicating excess protein or starch; score 5 
indicates dry stools denoting inadequate digestion of forage by 
ruminal microrganisms and scarcity of degradable protein in 
the diet (Fig.4). This parameter aids in assessing the balance of 
concentrate and roughage administered to cattle maintaining 
the weight gain and minimizing the occurrence of digestive 
disorders. The ideal score is 3 (Schwartzkopf-Genswein et al. 
2003, Ferreira et al. 2013, Meyer & Bryant 2017).

Trough management asseses the consumption of an ideal 
amount of the diet administered to animals (Schwartzkopf-
Genswein et al. 2003, Meyer & Bryant 2017). This practice 
takes it account the daily leftover of feed in the troughs daily, 
observed at the same period of the day, namely Feedbunk 
Scoring System (Table 1). Scores correspond to 0, for a clean 
trough and 4 for an intact trough. Score 1 denotes the ideal 
diet that will avoid acidosis and maintain weight gain (Meyer 
& Bryant 2017).

Another popular practice of controlling digestive 
disorders in feedlot cattle is the use of food additives such as 
ionophores, mainly monensin. Those substances will affect 
lactic acid-producing gram-negative bacteria are effective 
in controlling acute acidosis and promoting significant food 
efficiency (Meyer & Bryant 2017). Ionophores also prevent 
the occurrence of bloat. Cases of bloat in feedlot cattle were 
decreased by 64% and 92% respectively by monensin and 
lasalocid (Bartley et al. 1983).

Other additives have been suggested to prevent digestive 
diseases in feedlot cattle, such as baking soda, mineral oil, and 

probiotics whose, but their results are controversial (Meyer 
& Bryant 2017). Some authors, however, consider these 
additives to be good tools to control the digestive diseases 
of feedlot cattle (Hernández et al. 2014, Valente et al. 2017).

Other precautions are suggested to prevent digestive 
diseases that cause death in feedlot cattle. Weight of livestock 
entering the feedlot should be uniform as possible to avoid 
the dominance of larger animals and monitoring animals to 
observe behavior and early clinical signs that might suggest 
bloat. When more than 3% of the animals in the flock have 
ruminal distension, action must be taken immediately to 
prevent an outbreak of bloat (Hernández et al. 2014).

Other diseases that cause mortality in feedlot cattle
In feedlot beef cattle, conditions such as botulism (Maboni 

et al. 2010, Soares et al. 2018, Guizelini et al. 2019, Le Maréchal 
et al. 2019) occasionally cause economic losses in feedlot beef 
cattle operations. The study of an outbreak of botulism in the 
Midwest region with morbidity and mortality of 0.4% and a 
financial loss of more than US $ 13,000.00 is described (Curci 
et al. 2013). In another outbreak in the same region (Guizelini 
et al. 2019), a total of 1090 out of 1700 feedlot steers died due 
to the ingestion of corn silage contaminated with Clostridium 
botulinum neurotoxin type C (Fig.5). Vaccine can be effective. 
Still, vaccinating cattle after the outbreak started, it is not the 
best practice (Curci et al. 2013).

The elimination of the source of contamination of the 
botulinic toxin is an adequate measure (Soares et al. 2018). 
The storage and periodic cleaning of the food and water storage 
place and troughs minimize the risks of botulism outbreaks 
and are also part of animal welfare (Mota & Marçal 2019).

Bovine tick fever is observed mainly in feedlot cattle, the 
southern region of Rio Grande do Sul with mortality of up 
to 2.5% (Estima-Silva et al. 2020). The disease is especially 
important in areas of enzootic instability for the tick that 
results in outbreaks with considerable losses (Farias 2007). 
Although the feedlot environment is not ideal for the vector, 

Table 1. Feedbunk scoring system 
Score Description

0 No feed remaining in bunk
0.5 Scattered feed remaining. Most of the bottom of the bunk 

exposed
1 Thin, uniform layer of feed remaining. About one corn kernel 

deep
2 25 to 50% of feed remaining
3 More than 50% of feed remaining. Crown is thoroughly 

disturbed
4 Feed is virtually untouched. Crown of feed still noticeable

Source: Pritchard R.H. (1993).

Fig.5. Botulism. Several feedlot steers are affected in a massive 
outbreak in Mato Grosso do Sul. A total of 1090 out of 1700 feedlot 
steers died due to the ingestion of corn silage contaminated with 
Clostridium botulinum neurotoxin type C (Courtesy of Dr. Tessie 
Möck, Ulmer Straße 14 89180 Berghülen, Germany).
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many cattle arrive as during the incubation period of the disease 
(Estima-Silva et al. 2020). In these cases, chemoprophylaxis with 
anaplasmicidal and babesicidal drugs should be considered, 
which, in addition to demonstrating efficiency in controlling 
the disease (Estima-Silva et al. 2020), increase the weight 
gain of confined cattle (Silva et al. 2015).

CONCLUSIONS
The primary diseases affecting feedlot cattle are those 

associated with the respiratory and the digestive systems. 
Technical assistance and proper sanitary and food 

management are critical in raising cattle in confinement for 
meat production, the export of live animals, or breeding. 

Also, practitioners should consider endemic diseases 
in each region when facing mortality outbreaks in feedlots.

Acknowledgments.- This study was financed in part by the “Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior” (CAPES), Brazil, Finance 
Code 001.

Conflict of interest statement.- There are no conflicts of interest. 

REFERENCES
Abdisa T. 2018. Study on the prevalence of bovine frothy bloat in and Around 

Kebele Lencha, Tokke Kutaye District, Oromia Region. Appro. Poult. Dairy 
Vet. Sci. 2(3):1-10. <https://dx.doi.org/10.31031/APDV.2018.02.000537>

ABIEC 2019. Perfil da pecuária no Brasil. Beef report, Associação Brasileira 
das indústrias Exportadoras de Carnes Bovinas. 49p.

Avra T.D., Abell K.M., Shane D.D., Theurer M.E., Larson R.L. & White B.J. 2017. 
A retrospective analysis of risk factors associated with bovine respiratory 
disease treatment failure in feedlot cattle. J. Anim. Sci. 95(4):1521-1527. 
<https://dx.doi.org/10.2527/jas.2016.1254> <PMid:28464093>

Bailone R.L. 2019. Exportação de animais vivos e o bem-estar animal do 
Brasil: um panorama da situação atual. Revta Educ. Contin. Med. Vet. 
Zootec. CRMV-SP 17(1):34-38. <https://dx.doi.org/10.36440/recmvz.
v17i1.37841>

Baptista A.L., Rezende A.L., Fonseca P.A., Massi R.P., Nogueira G.M., Magalhães 
L.Q., Headley S.A., Menezes G.L., Alfieri A.A. & Saut J.P.E. 2017. Bovine 
respiratory disease complex associated mortality and morbidity rates in 
feedlot cattle from southeastern Brazil. J. Infect. Dev. Ctries. 11(10):791-
799. <https://dx.doi.org/10.3855/jidc.9296> <PMid:31600152>

Barbieri R.S., Carvalho J.B. & Sabbag O.J. 2016. Análise de viabilidade 
econômica de um confinamento de bovinos de corte. Interações, Campo 
Grande, 17(3):357-369. <https://dx.doi.org/10.20435/1984-042X-2016-
v.17-n.3(01)>

Bartley E.E., Nagaraja T.G., Pressman E.S., Dayton A.D., Katz M.P. & Fina 
L.R. 1983. Effects of lasalocid or monensin on legume or grain (feedlot) 
bloat. J. Anim. Sci. 56(6):1400-1406. <https://dx.doi.org/10.2527/
jas1983.5661400x> <PMid:6874619>

Bevans D.W., Beauchemin K.A., Schwartzkopf-Genswein K.S., McKinnon J.J. & 
McAllister T.A. 2005. Effect of rapid or gradual grain adaptation on subacute 
acidosis and feed intake by feedlot cattle. J. Anim. Sci. 83(5):1116-1132. 
<https://dx.doi.org/10.2527/2005.8351116x> <PMid:15827257>

Borges J.R.J. & Afonso J.A.B. 2007. Doenças não transmissíveis do trato 
digestivo de ruminantes, p.295-380. In: Riet-Correa F., Schild A.L., Lemos 
R.A.A. & Borges J.R.J. (Eds), Doenças de Ruminantes e Equídeos. Vol.2. 3rd 
ed. Pallotti, Santa Maria.

Brown M.S., Ponce C.H. & Pulikanti R. 2006. Adaptation of beef cattle to 
high-concentrate diets: performance and ruminal metabolism. J. Anim. Sci. 
84(supl.):E25-E33. <https://dx.doi.org/10.2527/2006.8413_supple25x> 
<PMid:16582090>

Catry B., Duchateau L., Van de Ven J., Laevens H., Opsomer G., Haesebrouck 
F. & de Kruif A. 2008. Efficacy of metaphylactic florfenicol therapy during 
natural outbreaks of bovine respiratory disease. J. Vet. Pharmacol. Ther. 
31(5):479-487. <https://dx.doi.org/10.1111/j.1365-2885.2008.00981.x> 
<PMid:19000268>

Cernicchiaro N., Renter D.G., White B.J., Babcock A.H. & Fox J.T. 2012. 
Associations between weather conditions during the first 45 days after 
feedlot arrival and daily respiratory disease risks in autumn-placed feeder 
cattle in the United States. J. Anim. Sci. 90(4):1328-1337. <https://dx.doi.
org/10.2527/jas.2011-4657> <PMid:22147486>

Cheng K.J., McAllister T.A., Popp J.D., Hristov A.N., Mir Z. & Shin H.T. 
1998. A review of bloat in feedlot cattle. J. Anim. Sci. 76(1):299-308. 
<https://dx.doi.org/10.2527/1998.761299x> <PMid:9464911>

Church T.L. & Radostits O.M. 1981. A retrospective survey of diseases of 
feedlot cattle in Alberta. Can. Vet. J. 22(2):27-30. <PMid:7225993>

Curci V.C.M., Zocoller-Seno M.C., Nogueira A.H.C, Araujo R.F., Cardoso T.C. 
& Dutra I.S. 2013. Resposta humoral de bovinos vacinados contra as 
toxinas botulínicas tipos C e D em diferentes faixas etárias. Arqs Inst. 
Biológico, São Paulo, 80(1):99-102. <https://dx.doi.org/10.1590/S1808-
16572013000100014>

Cusack P.M.V. 2004. Effect of mass medication with antibiotics at 
feedlot entry on the health and growth rate of cattle destined for the 
Australian domestic market. Aust. Vet. J. 82(3):154-156. <https://dx.doi.
org/10.1111/j.1751-0813.2004.tb12644.x> <PMid:15088981>

Edwards T.A. 2010. Control methods for bovine respiratory disease for feedlot 
cattle. Vet. Clin. N. Am., Food Anim. Pract. 26(2):273-284. <https://dx.doi.
org/10.1016/j.cvfa.2010.03.005> <PMid:20619184>

Estima-Silva P., Oliveira P.A., Bruhn F.R.P., Scheid H.V., Marques L.S., Ribeiro 
L.S. & Schild A.L. 2020. Causes of death of beef cattle raised in feedlots 
in Southern Brazil. Pesq. Vet. Bras. 40(5):333-339. <https://dx.doi.
org/10.1590/1678-5150-pvb-6539>

Farias N.M. 2007. Tristeza parasitária, p.524-532. In: Riet-Correa F., Schild 
A.L, Lemos R.A.A. & Borges J.R.J. (Eds), Doenças de Ruminantes e Equídeos. 
Vol.1. 3rd ed. Pallotti, Santa Maria.

Ferreira S.F., Guimarães T.P., Moreira K.K.G., Alves V.A., Lemos B.J.M. & Souza 
F.M. 2013. Caracterização fecal de bovinos. Revta Ciênc. Eletrôn. Med. 
Vet. 11:1-22.

Galyean M.L. & Rivera J.D. 2003. Nutritionally related disorders affecting feedlot 
cattle. Can. Vet. J. 83(1):13-20. <https://dx.doi.org/10.4141/A02-061>

Grandin T. 2016. Evaluation of the welfare of cattle housed in outdoor feedlot 
pens. J. Am. Anim. Vet. Sci. 1-2(2):23-28. <https://dx.doi.org/10.1016/j.
vas.2016.11.001>

Guizelini C.C., Lemos R.A.A., Paula J.L.P., Pupin R.C., Gomes D.C., Barros C.S.L., 
Neves D.A., Alcântara L.O.B., Silva R.O.S., Lobato F.C.F. & Martins T.B. 2019. 
Type C botulism outbreak in feedlot cattle fed contaminated corn silage. 
Anaerobe 55:10-106. <https://dx.doi.org/10.1016/j.anaerobe.2018.11.003> 
<PMid:30408576>

Hay K.E., Morton J.M., Mahony T.J., Clements A.C.A. & Barnes T.S. 2016. 
Associations between animal characteristic and environmental risk factors 
and bovine respiratory disease in Australian feedlot cattle. Prev. Vet. Med. 
125:66-74. <https://dx.doi.org/10.1016/j.prevetmed.2016.01.013> 
<PMid:26830058>

Hernández J., Benedito J.L., Abuelo A. & Castillo C. 2014. Ruminal acidosis in 
feedlot: from aetiology to prevention. Sci. World. J. 2014:1-8. Available on 
<https://www.hindawi.com/journals/tswj/2014/702572/> Accessed on 
Mar. 25, 2015. <https://dx.doi.org/10.1155/2014/702572>

Hubbs P.D. 2010. The origins and consequences of the american feedlot 
system. Doctoral Dissertation, Baylor University, Waco, Texas. 118p.

Kelly A.P. & Janzen E.D. 1986. A review of morbidity and mortality rates and 
disease occurrence in North American feedlot cattle. Can. Vet. J. 27(12):496-
500. <PMid:17422726>

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.31031%2FAPDV.2018.02.000537?_sg%5B0%5D=m3awoJr26uDt7A_Zh20Q55U5hErhBDzo_DhslqGZevFpoyspHhiuF8l-P2uMaZMn1dJc08G-9rKar88-EdrX-EEjIA.aEi2ELB0c3DtDAl48S1vqCljFVe7gmNM-h7jDFqRRlBS5U5qsgqSem80vBbf9N8HV1VCtYvbs1WB4BCKrT0nZQ
https://dx.doi.org/10.2527/jas.2016.1254
https://pubmed.ncbi.nlm.nih.gov/28464093/
https://dx.doi.org/10.36440/recmvz.v17i1.37841
https://dx.doi.org/10.36440/recmvz.v17i1.37841
https://dx.doi.org/10.3855/jidc.9296
https://pubmed.ncbi.nlm.nih.gov/31600152/
https://dx.doi.org/10.20435/1984-042X-2016-v.17-n.3(01
https://dx.doi.org/10.20435/1984-042X-2016-v.17-n.3(01
https://dx.doi.org/10.2527/jas1983.5661400x
https://dx.doi.org/10.2527/jas1983.5661400x
https://pubmed.ncbi.nlm.nih.gov/6874619/
https://dx.doi.org/10.2527/2005.8351116x
https://pubmed.ncbi.nlm.nih.gov/15827257/
https://dx.doi.org/10.2527/2006.8413_supple25x
https://pubmed.ncbi.nlm.nih.gov/16582090/
https://dx.doi.org/10.1111/j.1365-2885.2008.00981.x
https://pubmed.ncbi.nlm.nih.gov/19000268/
https://dx.doi.org/10.2527/jas.2011-4657
https://dx.doi.org/10.2527/jas.2011-4657
https://pubmed.ncbi.nlm.nih.gov/22147486/
https://dx.doi.org/10.2527/1998.761299x
https://pubmed.ncbi.nlm.nih.gov/9464911/
https://dx.doi.org/10.1590/S1808-16572013000100014
https://dx.doi.org/10.1590/S1808-16572013000100014
https://dx.doi.org/10.1111/j.1751-0813.2004.tb12644.x
https://dx.doi.org/10.1111/j.1751-0813.2004.tb12644.x
https://pubmed.ncbi.nlm.nih.gov/15088981/
https://dx.doi.org/10.1016/j.cvfa.2010.03.005
https://dx.doi.org/10.1016/j.cvfa.2010.03.005
https://pubmed.ncbi.nlm.nih.gov/20619184/
https://dx.doi.org/10.1590/1678-5150-pvb-6539
https://dx.doi.org/10.1590/1678-5150-pvb-6539
https://dx.doi.org/10.4141/A02-061
https://dx.doi.org/10.1016/j.vas.2016.11.001
https://dx.doi.org/10.1016/j.vas.2016.11.001
https://dx.doi.org/10.1016/j.anaerobe.2018.11.003
https://pubmed.ncbi.nlm.nih.gov/30408576/
https://dx.doi.org/10.1016/j.prevetmed.2016.01.013
https://pubmed.ncbi.nlm.nih.gov/26830058/
https://www.hindawi.com/journals/tswj/2014/702572/
https://dx.doi.org/10.1155/2014/702572
https://pubmed.ncbi.nlm.nih.gov/17422726/


Pablo Estima-Silva et al.578

Pesq. Vet. Bras. 40(8):571-578, August 2020

Le Maréchal C., Hulin O., Macé S., Chuzeville C., Rouxel S., Poëzevara T., Mazuet 
C., Pozet F., Martin L., Viry A., Rubbens C. & Chemaly M. 2019. A case report 
of a botulism outbreak in beef cattle due to the contamination of wheat 
by a roaming cat carcass: from the suspicion to the management of the 
outbreak. Animals 9(12):1025. <https://dx.doi.org/10.3390/ani9121025> 
<PMid:31775272>

Maboni F., Monego F., Dutra I., Costa M.M.D. & Vargas A.C.D. 2010. Ocorrência 
de botulismo em bovinos confinados no Rio Grande do Sul. Ciênc. Anim. 
Bras. 11(4):962-965. <https://dx.doi.org/10.5216/cab.v11i4.3336>

Malafaia P., Granato T.L., Costa R.M., Souza V.C.D., Costa D.F.A. & Tokarnia C.H. 
2016. Major health problems and their economic impact on beef cattle 
under two different feedlot systems in Brazil. Pesq. Vet. Bras. 36(9):837-
843. <https://dx.doi.org/10.1590/s0100-736x2016000900008>

Martins R.A. 2016. Estudo da morbidade e mortalidade em confinamentos 
de bovinos para terminação e seus impactos econômicos. Master’s Thesis 
in Animal Science, Escola de Veterinária, Universidade Federal de Minas 
Gerais, Uberlândia, MG. 91p.

Mayberry D., Bartlett H., Moss J., Davison T. & Herrero M. 2019. Pathways 
to carbon-neutrality for the Australian red meat sector. Agricult. Syst. 
175:13-21. <https://dx.doi.org/10.1016/j.agsy.2019.05.009>

Meyer N.F. & Bryant T.C. 2017. Diagnosis and management of rumen acidosis 
and bloat in feedlots. Vet. Clin. N. Am., Food Anim. Pract. 33(3):481-498. 
<https://dx.doi.org/10.1016/j.cvfa.2017.06.005> <PMid:28823879>

Moreno L. & Lanusse C. 2017. Specific veterinary drug residues of concern 
in meat production, p.581-603. In: Purslow P.P. (Ed.), New Aspects of Meat 
Quality. Woodhead, Duxford.

Mota R.G. & Marçal W.S. 2019. Comportamento e bem-estar animal de 
bovinos confinados: alternativas para uma produção eficiente, rentável e de 
qualidade: revisão bibliográfica. Revta Bras. Hig.  Sanid. Anim. 13(1):125-
141. <https://dx.doi.org/10.5935/1981-2965.20190010>

Nagaraja T.G. & Lechtenberg K.F. 2007. Acidosis in feedlot cattle. Vet. Clin. 
N. Am., Food. Anim. Pract. 23(2):333-350. <https://dx.doi.org/10.1016/j.
cvfa.2007.04.002> <PMid:17606155>

Nickell J.S. & White B.J. 2010. Metaphylactic antimicrobial therapy for bovine 
respiratory disease in stocker and feedlot cattle. Vet. Clin. N. Am., Food. Anim. 
Pract. 26(2):285-301. <https://dx.doi.org/10.1016/j.cvfa.2010.04.006> 
<PMid:20619185>

Owens F.N., Secrist D.S., Hill W.J. & Gill D.R. 1998. Acidosis in cattle: a review. 
J. Anim. Sci. 76(1):275-286. <https://dx.doi.org/10.2527/1998.761275x>

Pritchard R.H. 1993. Bunk Management. Proceedings Land O’Lakes Beef 
Seminar, Delivering the Difference Conference, Minnesota, p.4-15.

Rezende M.L.G. 2010. Avaliação de parâmetros clínicos, hematológicos e 
viabilidade econômica do uso de florfenicol na metafilaxia das afecções 
respiratórias inespecíficas de bovinos confinados no estado de Goiás. 
Master’s Thesis in Animal Science, Escola de Veterinária, Universidade 
Federal de Goiás, Goiás. 45p.

Richeson J.T., Beck P.A., Gadberry M.S., Gunter S.A., Hess T.W., Hubbell III 
D.S. & Jones C. 2008. Effects of on-arrival versus delayed modified live 

virus vaccination on health, performance, and serum infectious bovine 
rhinotracheitis titers of newly received beef calves. J. Anim. Sci. 86(4):999-
1005. <https://dx.doi.org/10.2527/jas.2007-0593> <PMid:18192559>

Sanderson M.W., Dargatz D.A. & Wagner B.A. 2008. Risk factors for initial 
respiratory disease in United States’ feedlots based on producer-collected 
daily morbidity counts. Can. Vet. J. 49(4):373-378. <PMid:18481546>

Schwartzkopf-Genswein K.S., Beauchemin K.A., Gibb D.J., Crews Jr D.H., 
Hickman D.D., Streeter M. & McAllister T.A. 2003. Effect of bunk 
management on feeding behavior, ruminal acidosis and performance 
of feedlot cattle: a review. J. Anim. Sci. 81(14):149-158. <https://dx.doi.
org/10.2527/2003.8114_suppl_2E149x>

Silva S.S., Marmitt I.V.P., Felix S.R., Cassol D.M.S., Rezende M.L.G., Silva É.F., 
Meireles M.C.A. & Nizoli L.Q. 2015. Assessing different chemoprophylactic 
protocols against bovine tickborne diseases and their influence on the 
weight gain of calves. Semina, Ciênc. Agrárias 36(4):2611-2617. <https://
dx.doi.org/10.5433/1679-0359.2015v36n4p2611>

Smith R.A. 1998. Impact of disease on feedlot performance: a review. J. 
Anim. Sci. 76(1):272-274. <https://dx.doi.org/10.2527/1998.761272x > 
<PMid:9464908>

Snyder E. & Credille B. 2017. Diagnosis and treatment of clinical 
rumen acidosis. Vet. Clin. N. Am., Food Anim. Pract. 33(3):451-461. 
<https://dx.doi.org/10.1016/j.cvfa.2017.06.003> <PMid:28743471>

Soares M.C., Gaspar A.O., Brumatti R.C., Gomes D.C., Neves D.A., Alcântara 
L.O., Leal P.V. & Lemos R.A. 2018. Economic impact of an outbreak 
of botulism in a cattle feedlot. Pesq. Vet. Bras. 38(7):1365-1370. 
<https://dx.doi.org/10.1590/1678-5150-PVB-5643>

Urban-Chmiel R. & Grooms D.L. 2012 Prevention and control of bovine 
respiratory disease. J. Livest. Sci. 3:27-36.

USDA 2011. Feedlot. Part IV: health and health management on US feedlots, 
with a capacity of 1,000 of more head. National Animal Health Monitoring 
System, United State Department of Agriculture, Washington, DC, p.1-100.

USP-ESALQ 2019. Conheça a história do primeiro confinamento do Brasil. 
Divisão de Comunicação, Escola Superior de Agricultura “Luiz de Queiroz” 
(ESALQ), Universidade de São Paulo (USP), Piracicaba, SP. 3p.

Valente T.N.P., Sampaio C.B., Lima E.D.S., Deminicis B.B., Cezário A.S. & Santos 
W.B.R.D. 2017. Aspects of acidosis in ruminants with a focus on nutrition: 
a review. J. Agricult. Sci. 9(3):90-97. <https://dx.doi.org/10.5539/jas.
v9n3p90>

Vigne G.L.D., Neumann M., Santos L.C., Stadler Júnior E.S., Pontarolo G.B., 
Petkowicz K. & Cristo F.B. 2019. Digestibilidade do amido e comportamento 
ingestivo de novilhos confinados sob efeito de doses de complexo enzimático 
em dietas de alta densidade energética. Arq. Bras. Med. Vet. Zootec. 
71(3):1015-1026. <https://dx.doi.org/10.1590/1678-4162-10538>

Wilson B.K., Richards C.J., Step D.L. & Krehbiel C.R. 2017. Beef species 
symposium: best management practices for newly weaned calves for 
improved health and well-being. J. Anim. Sci. 95(5):2170-2182. <https://
dx.doi.org/10.2527/jas.2016.1006>

https://dx.doi.org/10.3390/ani9121025
https://pubmed.ncbi.nlm.nih.gov/31775272/
https://dx.doi.org/10.5216/cab.v11i4.3336
https://dx.doi.org/10.1590/s0100-736x2016000900008
https://dx.doi.org/10.1016/j.agsy.2019.05.009
https://dx.doi.org/10.1016/j.cvfa.2017.06.005
https://pubmed.ncbi.nlm.nih.gov/28823879/
https://dx.doi.org/10.5935/1981-2965.20190010
https://dx.doi.org/10.1016/j.cvfa.2007.04.002
https://dx.doi.org/10.1016/j.cvfa.2007.04.002
https://pubmed.ncbi.nlm.nih.gov/17606155/
https://dx.doi.org/10.1016/j.cvfa.2010.04.006
https://pubmed.ncbi.nlm.nih.gov/20619185/
https://dx.doi.org/10.2527/1998.761275x
http://gpvec.unl.edu/Elective_files/feedlot/BunkMgt_101_RP.pdf
https://dx.doi.org/10.2527/jas.2007-0593
https://pubmed.ncbi.nlm.nih.gov/18192559/
https://pubmed.ncbi.nlm.nih.gov/18481546/
https://dx.doi.org/10.2527/2003.8114_suppl_2E149x
https://dx.doi.org/10.2527/2003.8114_suppl_2E149x
https://dx.doi.org/10.5433/1679-0359.2015v36n4p2611
https://dx.doi.org/10.5433/1679-0359.2015v36n4p2611
https://dx.doi.org/10.2527/1998.761272x
https://pubmed.ncbi.nlm.nih.gov/9464908/
https://dx.doi.org/10.1016/j.cvfa.2017.06.003
https://pubmed.ncbi.nlm.nih.gov/28743471/
https://dx.doi.org/10.1590/1678-5150-PVB-5643
https://dx.doi.org/10.5539/jas.v9n3p90
https://dx.doi.org/10.5539/jas.v9n3p90
https://dx.doi.org/10.1590/1678-4162-10538
https://dx.doi.org/10.2527/jas.2016.1006
https://dx.doi.org/10.2527/jas.2016.1006

