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	1 Introduction




	Around the 19th century, the planet was home to the first billion people, thus initiating the population explosion in Europe. At the beginning of the 20th century, famine had set in in European cities and rural production at that time had to make a huge effort, but the expansion of agricultural areas brought strong pressure on areas of native vegetation. In 1930 the planet reached two billion people, in 1960 three billion and according to UN assumptions in 2050 we should reach 10 billion.

	Humanity must be able to feed, at minimum standards and sustainably, the growing population, which according to the UN will reach 10 billion people in a few decades; and meet the sophistication of food demand because of rising average household incomes in most countries. Thus, there will be a pressure of demand influencing the destinations of agriculture.

	In the food demand scenario where per capita income growth will be exponential, leading to a decrease in the population's nutritional deficiencies and changes in consumption habits, increasing the demand for animal proteins. And to feed the population estimated by the UN in 2050 there will be a strong technological intensification in the field.

	Thus, understanding the processes related to beef or milk livestock production, on pasture or in confinement, becomes very important. In addition to knowing the production chain, it is necessary to know the technologies present in each process and how they can help to increase the profitability of the farm, with better management of resources. Also, the arrival of new technologies requires highly skilled labor and even properties that do not adapt or adopt current and/or new technologies, unfortunately, little by little they left the market. Adhering to current technologies, from integrated systems such as Integrated Crop-Livestock-Forest, genetic improvement, animal welfare, combating diseases and upcoming technologies will be vital for the permanence of the property's activities on the market.

	

	2 Technology and Livestock




	Before talking about technology in livestock, we must understand the meaning of the word technology. We can define technology as the technical, scientific, or empirical knowledge used in the transformation of products with practical applications. The entry of crossbred Zebu and European cattle into Brazil along with the Portuguese and Dutch settlers, in 1534, was through the Iberian Peninsula and the captaincy of São Vicente, coming from the Cape Verde Archipelago and further to the south of Brazil with cattle of Spanish origin. Towards the end of the 16th century there was a great abundance of cattle on the coast and in all Portuguese Captaincies. Between the 12th and 18th centuries, the introduction and spread of cattle were correlated with the growing human population in the search for mining areas, with three main areas of farming being established: the backlands of the Northeast, the south of Minas Gerais and the plains and plateaus of the South; It is worth noting that livestock activity had a great boost with the collapse of the mining industry. It was only after 1870 that Brazilian livestock began to replace bovine stocks with new breeds from Europe and India. The second world war increased the demand for meat in Brazil and globalization started the modernization of livestock in the country.

	 

	
	2.1 What is technology?




	Although the word technology is used very often in our daily lives, could we really define this word?

	The term technology designates the process of transforming knowledge into useful applications (BONIATI; PREUSS; FRANCISCATTO, 2014), it is the simplest definition that we can find among the existing ones, as shown in.

	Figure 1: Table of different definitions for technology

	
		

				Definition

				authors

		

		
				Technology is the set of scientific or empirical knowledge used in the production and commercialization of goods and services.

				Long (1984)

		

		
				It refers to the set of physical objects and technical operations (mechanized or manual) used in the transformation of products in an industry.

				Blaumer (1964) apud Fleury (1978)

		

		
				Body of knowledge, tools, and techniques, derived from science and practical experience, that are used in the development, design, production, and application of products, processes, systems, and services.

				Abetti (1989) apud Steensma (1996)

		

		
				Set of knowledge necessary to design, produce and distribute goods and services competitively.

				Kruglianskas (1996)

		

	


	Source: Silva (2003)

	If we put an example of technology, we can talk about the technology of fire. To produce fire, three elements are needed: fuel, heat, and oxygen. As we can see in Figure 2the different applications of fire technology (BONIATI; PREUSS; FRANCISCATTO, 2014).

	 

	 

	Figure 2: Fire technology: friction of sticks (a), candle (b), lighter (c) and gas stove (d)

	 

	[image: Image]

	Source:Boniati; Preuss; Franciscatto (2014)

	
	2.2 Livestock in Brazil – Advancement of technology




	Livestock or animal husbandry is the set of technical processes for treating animals to obtain products with economic purpose and is considered older than agriculture. The original meaning of the word livestock is related to the head of cattle (Pecus, in Latin, means head of cattle, and Pecunia means currency or money) and refers to the use of animals raised for slaughter in ancient Rome, currently livestock has a meaning broader, including animal husbandry from bees to buffalo (MORAES; ISHIHARA; SOUZA, 2020).

	The main economic activity in Colonial Brazil was cattle raising, located in the interior of the sertão, in the Amazon Forest and in the eastern and southeastern regions. An interesting fact is that colonial livestock farming is, in many respects, the same as the practice of free-range cattle, without stabling, silage or improvement of pastures (VALVERDE, 1967; CORRÊA; BOAVENTURA; FIORAVANTI, 2012).

	Before pre-Columbian times there were no cattle in the Americas. Cattle were dispersed in Brazil from Bahia and Pernambuco, in the Northeast and São Vicente (São Paulo coast). Until the mid-19th century, there were three main breeding zones: the backlands of the Northeast, the south of Minas Gerais and the plains and plateaus of the South (VALVERDE, 1967; Figura 3).

	The northeastern sertão is the oldest, most extensive, and most important of the pastoral regions of colonial Brazil. The sparse vegetation of the catinga, gentle relief, adjacent sugar groves and saline outcrops facilitated the rapid occupation of the sertão by cattle. As well as the poor pastures and the lack of water (aggravated by intermittent droughts) were adverse factors that to this day impede the development of livestock in the region. The settlers penetrated the sertão taking an initial herd of cattle, horses, and some armed men to meet the Indians to propose the delivery of some horses and a quarter of the cattle of the cattle every five years. Among the Indians who were not subject to the herding service, they were either massacred or had to move to other locations. At that time (1695) the standard of the breeding farm was three leagues long and one wide, as there were no fences between the farms, an empty space of one league was left between the lands. The number of cattle on each property was unknown, with the number of calves on the farms ranging from 1000 to 2000 and from 25 to 60 horses. Animal husbandry was released on "degraded" pastures, resulting in lean and muscular cattle, herd care was limited to healing wounds, defense against wild animals, burning of pastures, animals being screwed in addition to proving ownership in some way. tame them. Coarse cheeses were produced by the scarce milk production that was shared with consumption on the farm. Productivity was approximately a few hundred animals for about 11,000 hectares in a year, between 250 and 300 heads were sold and half were lost on the way. Dry meat or jerked beef began to be produced in Ceará State, as well as salted, tanned and cowskin hides were the main by-products of the northeastern livestock. This had a decisive influence on the regional economy, helping to populate the hinterland and in 1785 Piauí State became an emancipated captaincy. But continuous droughts in the 18th century led to the decline of Northeastern livestock (VALVERDE, 1967).
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