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ECONOMIC EVALUATION, STRATEGY AND PREDICTION STUDIES OF
RESULTS INTO BEEF CATTLE PRODUCTION USING DIFFERENT

SCENARIQOS

ABSTRACT: Brazilian beef cattle has been under pression to obtain better results, which
drives owners to use specific practices and management, which will allow the
maintenance within livestock. This study aimed to evaluate use of artificial intelligence,
specifically artificial neural networks (ANN), to predict future results both forage and
animal productions. Determine between a lot of rearing and finishing phase scenarios of
beef cattle production using tropical pastures, how was the best scenario considering
economic results. Evaluate between different nitrogen fertilizers levels, how was there
obtained best economic indexes. The ANN was better than regressions normally used to
predict forage production (mean values obtained by ANN use were 0.84, 0.78 and 0.75
for forage mass, leaf and stem percentages, versus 0.74, 0.39 and 0.50 obtained using
multiple linear regression) and animal (0.72 [ANN] and 0.67 regression). Into study about
scenarios, the best results were obtained when used mineral mix just (profitability of
26.3%, simple payback period equal to 11 cycles and internal return ratio of 9.30%)
during rearing phase of beef cattle. During finishing phase, the best results occurred when
weather variables allowed by pasture handled, the use of higher stocking rate (3.18 AU
ha) into area. The evaluation of economic results caused by different nitrogen fertilizer
levels. Allowed to say that was possible to observe that there was linear increase both on
costs, and gross revenue, caused by added of nitrogen per hectare. The treatment 180 kg
N ha! year ! obtained good economic indexes when compared to other. The profitability
was 17.76%, and net present value, with 12% taxes during ten years of evaluation, US$
1,854.35 were results of this treatment. Concluded that ANN can be used to predict
livestock results with fitting accuracy; between different scenarios we recommend correct
pasture handled practices, what results in forage with high quality and consequently the
mineral mix use during rearing phase of beef cattle is enough and it is economic
practicable compared to supplementation. This pasture handled, if correctly developed
and with great weather conditions, could result higher forage quantity residual to be used
during finishing phase. This higher availability resulted higher stocking rate, increasing
the activity revenues. About nitrogen fertilizer levels used on pastures fertilization, it is
recommended the level 180 kg N ha year?, which obtained best economic indexes.
These indexes if associated to responses of other researches (nitrogen efficiency use)
developed into same area, during the same period, authenticate the recommendation.

Key Words: artificial neural network; multivariable analysis; net present value;
profitability.
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AVALIACAO ECONOMICA, ESTUDO DE ESTRATEGIAS E PREDICAO DE
RESULTADOS DA BOVINOCULTURA DE CORTE UTILIZANDO

DIFERENTES CENARIOS

RESUMO: A pecuaria de corte brasileira tem sido pressionada no sentido de cada vez
obter melhores resultados, o que forgca os proprietarios a utilizar praticas e manejos
especificos, os quais possibilitardo a manutencdo dentro da atividade. Este estudo teve
como objetivos avaliar o uso de inteligéncia artificial, mais especificamente redes neurais
artificiais (RNA), para predizer resultados futuros tanto da producdo de pasto quanto
animal. Determinar dentre diversos cenarios de recria e terminagdo de bovinos de corte
em pastagens tropicais, qual foi o melhor cenario no que diz respeito aos resultados
econdmicos. Avaliar dentre diferentes doses de adubagéo nitrogenada, qual foi aquela que
retornou melhores indices econdmicos. As RNA se mostraram melhores que as regressoes
normalmente utilizadas para predizer as producdes de pastagem (valores médios obtidos
pelo uso das RNA foram 0,84; 0,78 e 0,75 para massa de forragem, porcentagens de folha
e colmo, versus 0,74; 0,39 e 0,50 obtidos usando regressdo linear multipla) e animal (0,72
[RNA] e 0,67 regressdo). No estudo referente aos cenarios, 0os melhores resultados foram
obtidos quando utilizado apenas sal mineral (lucratividade de 26,3%; periodo de
“payback” simples igual a 11 ciclos e taxa interna de retorno de 9,30%) na recria dos
bovinos de corte e na terminag¢do, quando as variaveis climaticas possibilitaram via
manejo de pastagem o uso de maior taxa de lotagdo (3,18 UA ha?) na area. Quando
avaliados os efeitos das doses de adubacéo nitrogenada sobre os resultados econdémicos
foi possivel observar que houve um incremento linear dos custos, assim como da receita
bruta & medida que mais nitrogénio foi aplicado por hectare. O tratamento 180 kg N ha!
ano obteve bons indices econdmicos em comparagdo aos demais, sendo lucratividade
igual & 17,76% e valor presente liquido, com taxas de 12% em dez anos de avaliacéo,
R$6.174,99. Concluimos que as RNA podem ser utilizadas para a predigéo de resultados
da pecuéria de corte com adequada acuracia; dentre 0s cenarios recomendam-se préaticas
de manejo adequado das pastagens, o que resulta em forragem de qualidade e
consequentemente o uso de sal mineral durante o periodo de recria dos bovinos de corte
se torna vidvel economicamente frente a suplementacdo, esse mesmo manejo das
pastagens, quando bem desenvolvido e com condicdes climaticas ideais, resultou em
maior quantidade de forragem remanescente para o periodo de terminacdo, o que
possibilitou maior taxa de lotacéo, elevando assim as receitas da atividade. Com relacao
as doses de nitrogénio a serem utilizadas na adubacédo de pastagens, recomenda-se a dose
de 180 kg N ha! ano™, a qual obteve bons indices econdmicos, os quais se associados a
respostas de outras pesquisas (eficiéncia de uso do nitrogénio) desenvolvidas na area,
durante o mesmo periodo, validam tal recomendacéo.

Palavras-chave: analises multivariadas; lucratividade; redes neurais artificiais; valor
presente liquido.



CHAPTER 1 - GENERAL CONSIDERATIONS

1. Introduction

Brazilian beef cattle production is among the bigger of the world. Numbers can
show the importance of this system. Brazil has around 222 million of head what result in
9.5 million tons of equivalent carcass weight yearly (USDA — United States Department
of Agriculture, 2017). Values are responsible by keep positive gross domestic product
(GDP) on Brazil. The mainly Brazilian product for exportation is in natura or fresh meat.
During the year of 2017, according to ABIEC (2018, Associacao Brasileira das Industrias
Exportadoras de Carnes), Brazil exported until September, close to 1.21 thousand tons of
fresh meat. The total of the Brazilian exportation, if summed other products, is close to
1.53 thousand tons what results in about US$6.28 billion.

If considered that the main production system is pastures (Soares et al., 2015)
without the use of technology, so, is possible to say that Brazilian production has a bigger
lack to improve yet. However, for this improvement, there are necessary a lot of changes,
mainly on concepts used within livestock. Some farmers are very conservator when the
matter are new technologies. This scenario causes reduces in productivity and
consequently less profitability inside livestock farm. Increasingly the beef producers need
insert recent technologies inside the system to keep the positive Brazilian GDP and the
improve farm profitability.

In this way, a lot of technologies are available to use. These technologies are
since pastures management (as fertilization and use of best forage species),
supplementation, cattle breeding genetics improvements until use of some artificial
intelligence (Al) (Murase, 2000 and Farkas, 2003) to predict future values. According

McClymont (1963) there are a lot of management decisions about livestock, plants and



soil that could change the agricultural ecosystem. Thus, understand more about each
system productive is a crucial point to improve the productivity of this farm.

Nowadays, few producers have changed their concepts, what has altered the
husbandry standard. These changes created the term “husbandry of precision”, associated
with upgrading into system management of animal production using pastures (Carvalho
et al., 2009). An example these changes is the use of Al, an innovative technology that
could help producers into decision choose even before the occurrence. The use of
different Al methods (artificial neural network (ANN), fuzzy logic [Costa, 2009]) allows
predicting biological information with a big dataset. However, just to predict results will
not improve the productive indexes (Moretin and Toloi, 2006); being necessary use of
other technologies parallel as support.

These other technologies are above mentioned, and it is important to keep high
productivity. According Reis et al. (2013) is necessary pasture management to allow that
forage had adequate nutritional value and produce higher food quantity resulting in higher
animal performance; always observing stocking rate during the seasons, to not reduce
productivity and the economic efficiency. Therefore, Paulino et al (2008) reported that
the use of technologies (fertilization, stocking rate adjusts, and supplementation) could to
avoid losses in gain close to 200 g day™.

Therefore, knowing every information and considering that the main specie used
into Brazilian tropical ecosystem pastures is Urochloa brizantha cv. Marandu (Barbosa,
2006), is necessary to use nitrogen fertilization, supplementation to keep animal
performance during the wet and dry season. However, inside this system occurred
vulnerability basically due management and technic limitations (Reis et al., 2001).

Thereby, according to Calzavara (1980) get or not economic responses previously fixed



is associated to form that farmer executed administrative, technical, financial,
commercial, accounting and security function.

Thus, the hypotheses were: 1) is possible to predict results of production system
using artificial neural network; 2) supplementation used at different conditions, years, not
change the economic responses during rearing and finishing phases of beef cattle
production developed in tropical pastures of Brazil; 3) the economic results are no
dependent of production system when pastures received diverse levels of nitrogen
fertilizer.

The objectives of this research were: 1) validate use of artificial neural network
to predict forage and animal production into different scenarios; 2) determine the best
strategy considering economic analyses of beef cattle during rearing and finishing phase
using tropical pastures in Brazil; 3) evaluate economically the beef cattle production

system developed in tropical pastures fertilized with four levels of nitrogen fertilizer.
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CHAPTER 5 - PRACTICAL IMPLICATIONS

Brazilian beef cattle production is among the bigger than the world. Numbers
can show the importance of this system. Brazil has around 222 million of head what result
in 9.5 million tons of carcass weight yearly. Values are responsible by keep positive gross
domestic product (GDP) on Brazil. The mainly Brazilian product for exportation is in
natura or fresh meat. During the year of 2017, Brazil exported until September, close to
1.21 thousand tons of fresh meat. Total of the Brazilian exportation, if summed other
products, is close to 1.54 thousand tons what results in about U$S6.28 billion.

If considered that the main production is extensive grazing system without the
use of technologies. Its possible to say that Brazilian production has a bigger lack to
improve yet. However, for this improvement, there are necessary a lot of changes, mainly
on concepts used within livestock. Some farmers are very conservator when the matter is
new technologies. This scenario causes reduction in productivity and consequently less
profitability inside livestock farm. Increasingly the beef producers need insert
technologies inside the system to keep the positive Brazilian GDP and the improve farm
profitability.

A lot of new technologies, since mathematic models as artificial neural network
until simple management practices as fertilization and supplementation during dry
season, could to cause a big change into Brazilian beef cattle chain, making it stronger
than any other in the world. The barriers need to be broken and the knowledge create into
Universities and Research Centers need to be shared between every all inside chain. Just
using new technologies and knowledge that our livestock (dairy and beef) will be strong

and will can compete with other countries.
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Numbers showed some changes into beef cattle chain, but more and more
changes needed to occur yet. Increasing the agronomic, and animal efficiency of the
resources utilization can decrease the environmental impact due to the high field
efficiency, as well fertilizer and feed in pasture production systems. Combination of these
factors can result in lowest greenhouse gas emission and deforestation associated to more
sustainable and profitable beef production systems. Brazil has good weather conditions,
besides both forage and animal species, and knowledge, but our State need to change
some practices relationship to agribusiness to follow it growth. So, changes in all points
are crucial to allow increase on both production and economic indexes.

Considering all hypotheses evaluated within this Thesis, could be reported that:
1) is possible to predict results of production system using artificial neural network -Yes,
the artificial neural network is a potential toll to predict future results for livestock
production systems.

2) supplementation used at different conditions, years, not change the economic responses
during rearing and finishing phases of beef cattle production developed in tropical
pastures of Brazil — No, different scenarios during both, rearing and finishing phases,
changed economic responses from the activity.

3) the economic results are no dependent of production system when pastures received
diverse levels of nitrogen fertilizer — No, the economic results were dependent of

production system when used diverse levels of nitrogen fertilizer.
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Figure 3. Protocol from Ethics, Bioethics, and Animal Welfare Committee — Unesp
associated to Chapter II
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