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Abstract: The present study minimizes the costs, through linear programming, of optimal balanced mix for livestock feed from
a Mexican company that is on the agricultural sector. Its objective is to determine the optimal ingredients’ amounts by taking
into consideration the highest nutritional value for fattening beef cattle and by getting the lowest cost per kilo of balanced mix.
Currently, the company mixes eight ingredients without considering the nutritional contribution. According to a research carried
out, the percentage of ingredients necessary for the fattening of livestock must be considered. A linear programming model
was designed to determine the quantities of each ingredient complying with the livestock’s nutritional restrictions and
considering that the required mixture is equal to 5000 kg. Restrictions were determined according to the required quantities by
considering a maximum of 33% protein, 8% crude fiber, 10% sugars, 12% minerals, 32.5% carbohydrates and a minimum of
2% fat and 2.5% food supplement. Then, the model was resolved, after that the results were validated and the solution was
implemented. The results show that the optimal combination is to use four out of the eight ingredients, nutritionally balancing
the feed for livestock, managing to reduce the cost of the mix by 20%.
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1. Introduction
For decades and in various countries, Operations Research has had a practical application in different daily situations.
An example of this is the formulation of feed for fattening animals, which is successfully used in different countries as a way
to determine the amount of nutrients and thereby maximize the weight gain of said animals. This implementation is not yet
sufficiently developed in Mexico. In other regions of the world, feed mixtures are elaborated in order to meet nutrimental
requirements animals need at a minimum cost. Thus, the weight gain of animals is maximized and the feeding costs including
basic ingredients, nutritional supplements and human industry by-products are minimized. Recently, the beef cattle industry
has become a major consumer of ingredients and fattening by-products. According to Saxena, P., & Khanna, N (2014), the
development and analysis of mathematical models contribute to the improvement of productivity and economy in this industry.
As a result of this, research has been conducted in order to evaluate the nutritional value of ingredients and by-products from
suitable mixtures to reach the nutrimental value cattle needs at a minimum cost. In the same way, Erickson, G.E. et al. (2005)
and Loy, T.W. et al. (Loy, Klopfenstein, Erickson, & Macken, 2003), have published research summaries and feeding
recommendations which indicate the 3 types of diets fattening animals should receive: initiation, transition and final period.
The initiation period lasts 8 days. This period consists on adapting the animals to the cattle yard and daily portion. The diet can
be integral, this is, the incorporation of the feed and other corn by-products. Also, animals must consume a daily portion of 4
to 5 kg of feed. The following stage is known as transition period. Portions must contain 50% ground fiber and 50% concentrate
feed. In this period animals are expected to consume a daily feed portion of 6 to 9 kg. A complete diet adaptation is expected
in the final period. In this stage, animals are expected to consume a daily feed portion of 10 to 12 kg. In addition to this, better
quality control and a greater amount of energy should be applied.
It is very important to be continuously monitoring the nutritional quality of ingredients in order to elaborate ideal
portions to achieve the planned weight gain impact. The most important nutritional requirements for cattle fattening are the
consumption of dry matter, protein, metabolizable energy, maintenance energy, and production.
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