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APRESENTAÇÃO 

A cadeia produtiva do agronegócio tem como finalidade um conjunto de ações 
que são inseridas em um determinado produto até a chegada no consumidor. Muitas 
das vezes essas ações, que na realidade, se constituem em etapas de como trabalhar 
um determinado produto até que este esteja pronto para ser comercializado, levando-
se em consideração as características que proporcionará o grau de satisfação dos 
clientes.

A satisfação se faz presente, devido o aprimoramento do produto de forma 
eficiente, que somente se torna possível, através de pesquisas que estejam 
relacionadas com a produção agropecuária a se destacar no mercado, como 
o preparo de solo, classes de aptidão de terras agrícolas, adubação, seleção de 
mudas, preparo de sementes, nutrição mineral de plantas, tratos culturais, plantas 
medicinais, alelopáticas e o uso da terra e etc. Estas pesquisas nos incentivaram na 
elaboração deste volume – AGRONOMIA: ELO DA CADEIA PROTUVIA 5, VOL.5, 
que significa que os trabalhos aqui contextualizados seguem um roteiro diversificado 
de parâmetros / ações que definem com clareza o conceito de cadeia produtiva, o que 
na realidade retrata os acontecimentos que levam as instituições públicas e privadas 
como as Universidades, Embrapas, propriedades rurais e etc., serem responsáveis 
por novas descobertas científicas e pelo aprimoramento deste conhecimento, no 
sentido de melhorar os elos da cadeia produtiva do agronegócio que estão contidos 
nos artigos, cujos capítulos apontam pesquisas recentes cujo fundamento é aumentar 
a produção agrícola do Brasil.

Isso é tão verdade, que segundo 1Castro; Lima; Cristo (2002) a cadeia produtiva 
do agronegócio parte da premissa que a produção de bens pode ser representada 
como um sistema, onde os atores estão interconectados por fluxo de materiais, de 
capital, de informação, com o objetivo de suprir um mercado consumidor final com 
os produtos do sistema. Isso nos levará a melhoria da competitividade do mercado 
em que para que todo produto seja comercializado, será necessário que antes haja 
pesquisas voltadas ao seu aprimoramento para a conquista do consumidor final.

Diocléa Almeida Seabra Silva

1. CASTRO, A. M. G.; LIMA, S. M. V.; CRISTO, C. M. P. N. Cadeia produtiva: marco conceitual para apoiar a pros-
pecção tecnológica. In: Anais do XXII Simpósio de Gestão da Inovação Tecnológica. Salvador, 2002.
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ABSTRACT: Meat cannot be considered as a 
mere commodity. Modern consumers not only 
care for certain quality traits and adequate 
prices, but are increasingly paying attention 
to other non-traditional cues, such as origin of 
food, production systems from where their meat 
comes from and animal welfare practices, among 
others. Uruguay bases most of its beef production 
on grass, although grain supplementation 
is used to feed animals facing nutritional 
restrictions with animal welfare benefits. Not 
only do grass-based production systems 
clearly present environment-friendly features, 
but also these systems positively influence 
meat quality traits, especially those affecting 
human health. Although Uruguay´s extensive 
conditions allow animals to best perform their 
physiological and behavioural functions, many 
adjustments should be done to enhance animal 

productivity and animal welfare throughout the 
meat supply chain. Local research has provided 
the Uruguayan meat industry with information 
on how to improve animal welfare, efficiency, 
performance and product quality, taking into 
account consumer´s preferences and health 
issues as well. Local scientists unanimously 
agree that unbiased scientific information must 
be always delivered, so as to maintain the 
country´s credibility and trust. Throughout the 
years, national meat marketing policies shifted 
from “selling meat” to “selling trust” and now, 
Uruguayan beef marketing present and future 
challenges lie on how to continue adding value 
and creativity for each link and for the meat 
supply chain as a whole. The promotion, of the 
“Uruguayan Natural Meat” brand -among others- 
will continue to spur sustainable production 
systems, processing and commercialization 
along the entire national industry.
KEYWORDS: marketing, beef quality, grass-
based production systems, animal welfare, 
Uruguay.

1 |  INTRODUCTION

Uruguay has a temperate climate which 
makes it ideal for animal production systems, 
where livestock graze freely on the open range 
and drink clean and fresh water. The design of 
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modern and competitive agri-food production systems in Uruguay requires innovation 
and science to develop a smarter and more responsible use of natural resources 
that are essential for human and animal life (Montossi, 2014). Uruguay is worldwide 
acknowledged for its high quality and safe meat production, and holds a privileged 
position in accessing international markets. It also presents an excellent sanitary 
status, individual animal traceability, national laws abiding by animal welfare and is 
also very competitive in matters of production costs (Realini et al., 2015).

Meat cannot be thought of as a mere commodity. Other non-food related 
considerations, such as environmental sustainability, ethics and local labour laws 
among others, have to be taken into account to develop attractive and competitive 
agri-food business (Montossi and Cazzuli, 2015). Besides product quality, its origin 
and the way that meat is produced, consumers are becoming aware of other relevant 
factors in their purchasing decisions. This global trend has been proven in UE for 
Uruguayan meat (beef and lamb) and reviewed by Montossi et al. (2013) and Realini 
et al. (2015). 

Improving product quality along with its healthy traits and safety issues, while 
promoting sustainable meat productions systems based on traceability and certification 
as well as on solid scientific background are all key aspects to be considered in further 
development of marketing and promotion of Uruguayan beef and lamb consumption 
around the world. This is a model which is still under construction, but nonetheless, 
some basic steps have already been taken to build it. In this sense, some examples 
and actions taken are considered, reviewed and highlighted in this paper. 

2 |  URUGUAY: LIVESTOCK PRODUCER AND EXPORTER

Agriculture is the Uruguayan economy´s cornerstone, being fundamental to its 
present growth and social development. More than 70% of total exports come from 
agriculture, demonstrating how prosperity and national population wellbeing depends 
on it. Uruguayan beef exports share in global market increased more than 100% (from 
3.1 to 6.6%), in the last four years. Since 1990, national beef production presented 
a continuous and accumulated growth of 67%. Historically, this period is considered 
to be the greatest in growth and competitiveness in national livestock production 
(Soares de Lima and Montossi, 2011). International meat market standards have 
increased in the last decade, especially considering the following: a) origin product 
and process certification; b) environment care and biodiversity; c) animal welfare; 
d) food safety regulations; e) new quality features; f) product differentiation and g) 
healthy properties (Montossi and Sañudo, 2007). The last emerging demand refers to 
some particular consumers that are including the concept of “social responsibility” and 
“carbon and water footprints” in their purchasing decision. They try to recognise value 
and pay for it to those commercial providers who certify both product and processes 
“from fork to farm”, taking into account social and environmental quality indicators. 
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Meat production, industrialisation and commercialisation cannot disregard this new 
scenario. Within a context of an escalating international and regional competitiveness 
for  red meat market shares and considering that Uruguay has many comparative 
advantages to fulfil the above mentioned market requirements (Figure 1), the country 
faces the challenge of meeting the unsatisfied demand (adapted from Montossi et al, 
2008). 

Figure 1. Main features of the Uruguayan beef and sheep industries (adapted from Montossi et 
al., 2008).

Even though grass-fed beef stands for the vast majority of Uruguayan production 
and exports, ever since Uruguay entered the “481 tariff quota” in UE, in which 30 
months or less animals must be grain fed during the last 100 days before they are 
slaughtered, this kind of intensive production has significantly increased (Caputi and 
Acosta, 2015), positively affecting national beef exports. 

3 |  PAYING ATTENTION TO CONSUMER´S PREFERENCES

There are several intrinsic and extrinsic factors influencing beef and sheep meat 
acceptance for consumption (Figure 2) (based on Montossi et al., 2013).
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Figure 2. Factors affecting consumer preferences (based on Montossi et al., 2013).

From the government regulation and consumer point of views, concern has 
increased as to the sustainability of intensification of animal industries. More than 
ever, meat industries potential damages on the environment, human health and 
animal welfare are taken into account by consumer´s every time they purchase meat 
or its by-products (Montossi et al., 2013).

Uruguay has managed to open more than 100 markets all over the world, mostly 
where highly sophisticated tastes and preferences are registered, where consumers 
are highly demanding when choosing meat products. There are several issues 
that have been brought up in the last years concerning consumers´ attitudes and 
motivation towards the product they intend to buy. One of them is taking into account 
animal welfare aspects as well as animal health and food security issues. Origin and 
certification are two important cues and environmental issues are highly valuated 
as well. It is also taken into consideration the products´ quality, its consistency, 
differentiation and supply continuity. Human health is seen as a very important factor 
at the time of choosing a meat product and so are its culinary attributes, preparation 
and cooking easiness. Finally, aspects involving social responsibility influence 
consumers´ choice as well (Montossi et al., 2014).

Uruguay is the seventh global beef exporter and 70% of national beef production 
is meant to supply foreign markets. In the 1990´s, this figure was only 30%. Livestock 
production necessarily has to address the satisfaction of overseas consumers, being 
this a great challenge to the country. Uruguay has worked on a marketing strategy 
centred on product differentiation and value adding, where nutritional quality plays 
a key role in it. Despite all past efforts, Uruguay should promote even more meat 
production based on pastures as part of this differentiation and value adding process 
(Realini et al., 2015).

Lamb and beef are also a rich source of protein and necessary micronutrients (iron, 
zinc, selenium and vitamins - mainly B12 and E from grass-fed animals) in human diet, 



Agronomia Elo da Cadeia Produtiva 5 Capítulo 13 151

which are not present in vegetables or have a low bioavailability (Biesalki, 2005). This 
condition, in addition to the low carbohydrate content of lean red meat, could be also 
beneficial to reduce and/or prevent overweight, cancer or diabetes. It was assumed 
that impaired bioavailability of micronutrients is a problem in the elderly segment of 
world population (Viteri & Gonzalez, 2002). Therefore, meat is part of the solution to 
this challenge, especially considering that elderly people are an increasing proportion 
of the world´s population in the long term. Human health concerns have increased 
in relation to fat consumption present in red meats, resulting in recommendations 
of higher intakes of PUFA (polyunsaturated fatty acids), particularly those of n-3, 
and at the same time promoting the reduction of n-6 fatty acids consumption with 
optimums of PUFA/SFA (saturated fatty acids) and n-6/n-3 ratios higher than 0.4 and 
lower than 4, respectively (Department of Health, 1994).  According to Bayarri et al. 
(2010), consumers´ interest on their own wellbeing and the information shown on 
product labels are increasingly acquiring importance among the factors explaining 
food selection. Cabrera et al. (2010), Cabrera and Saadoun (2014) and Saadoun 
and Cabrera (2013) studied the nutritional value of Uruguayan meat, proving that 
this food is an important and healthy component of human diet. Fatty acid profile and 
vitamin E content of meat are well known factors influencing a healthy human diet 
(Realini et al., 2015). 

Later on, this paper will focus only on two aspects concerning consumer´s 
demands and therefore attending marketing strategies: beef production systems and 
animal welfare.

3.1 Beef production systems in Uruguay

Uruguay is an agri-exporter country, whose economy is based mainly on 
natural resources. Beef production has been historically one of Uruguay specialties 
and grass-fed livestock is the unquestioned national and traditional production. In 
2014, summing up beef and its by-products, these items achieved the status of main 
exported products (Uruguay XXI, 2015). 

Moreover, natural grasslands are the main nutritive basis for national beef 
feeding, which stands for over 64% of total exploited area, whereas other kind of 
pastures - such as fertilised or oversown natural grasslands, artificial pastures and 
annual forage crops - represent 13.5% of productive area (General Agricultural 
Census, 2011). In other words, grass and forage production has been the pillar of 
Uruguay´s economy for many years.

According to Sepúlveda et al. (2011) feeding systems are considered by some 
consumers to be a key extrinsic quality trait of meat. Font-i-Furnols et al. (2011) 
affirmed that consumers mainly prefer feeding systems based on pastures and forages 
rather than cereal-based ones. Research asserts that carefully informed consumers 
have a favourable image about extensive livestock systems and associate them with 
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positive attributes (e.g. in UE), while more intensive systems (e.g. feedlots) create 
negative expectations and may influence and penalise the qualitative assessment 
of meat (Montossi et al., 2013). All these statements place Uruguay in an enviable 
position among global meat producers and exporters.

As it was mentioned earlier, environmental issues are increasingly taken into 
account from a consumer´s point of view. Given that Uruguay virtually fulfils the most 
sophisticated consumer´s requirements in this area (“natural” meat production), 
research was carried out in order to connect Uruguay environmental advantages 
with meat quality traits, so as to scientifically prove that these advantages do not 
necessarily have to negatively affect meat quality.

In spite of being pastures the main nutritive basis for Uruguayan livestock, 
meat production systems have intensified in the last years - especially in fattening 
operations - incorporating a variable amount of feeding concentrates on animals´ 
diets (del Campo et al., 2014a).

Extensive production systems based mainly on pastures have been 
conventionally associated with inferior meat quality attributes (e.g. meat tenderness 
and meat and fat colour) (del Campo et al., 2014a). However, Brito et al. (2009), del 
Campo et al. (2008) and Realini et al. (2004) reported that finishing strategies did not 
show clear changes in meat quality. Thus, pasture-based finishing strategies did not 
only clearly affect quality, but according to all those authors, it also increased meat 
tenderness in beef. 

Local research led by Realini et al. (2013) found out that European meat 
consumers presented the higher acceptability scores for Uruguayan beef form 
grass-fed animals with or without concentrate supplementation than animals fed on 
concentrate only. This researcher´s results leverages Uruguayan livestock production 
systems, since these are grass-based in their vast majority (Montossi and Cazzuli, 
2015).

On the other hand, Brito et al. (2014a) carried out an experiment where the 
objective was to determine effects and interactions of different post-weaning and 
finishing feeding regimes (pasture-based versus concentrate-based) on animal 
performance, carcass and meat quality traits. In this experience, results were the 
exact opposite of those reported by international studies in which feed-lot animals 
report more tender meat than grass-fed animals. Also, in accordance with Realini 
et al. (2004) and Brito et al. (2009), this trial reported higher concentrations of 
linoleic acid than grain-fed steers. According to UK Department of Health (1994) 
recommendations, PUFA:MUFA1 should be above 0.45; even though the ratios found 
in this study where below that level, grass-fed steers at finishing period presented the 
highest levels. A healthier n6:n3 ratio was found for steers that were grass-fed during 
both periods. 

Brito et al. (2014a) also conducted another experiment in which calves were 
1. MUFA: mono unsaturated fatty acids.
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fed differently during their first winter of life, and later on their second winter, they 
were fed differently again. These nutritive differences consisted on different forage 
allowances of oats and ryegrass pastures. No significant differences were found on 
meat quality traits, but carcass traits were affected by treatments, where animals with 
higher forage availability during their last winter achieved heavier hot carcasses.

Putting together all these studies, Brito et al. (2014a) concluded that feeding 
systems affect animal performance and carcass traits, but not meat tenderness. 

In Uruguay, during the last 10 years, cow slaughtering has held a very 
important proportion in the overall national figures, presently being 46.5% of total 
national slaughtering (INAC, 2014). Lagomarsino and Montossi (2014) carried out 
an experiment to assess the effect of different levels of forage allowances combined 
with the use of rice bran supplementation (0.8-1.6% LW allowance) during winter on 
meat quality traits and fatty acid composition in Hereford cull cows. Under this trial 
conditions, no differences were found on meat quality traits in cull cows. Nonetheless, 
different feeding systems had a significant impact on fatty acid composition, especially 
on n6:n3 ratio, where this ratio was higher in the supplemented treatments, even 
though all rations were within the UK Health Department (1994) recommendations. 
This experience shows the beneficial effects of grass feeding cull cows or grass 
feeding systems with low levels of added supplements.

Fattening duration whether on pastures or in feed lots and their combinations, 
can also affect fatty acids profiles. Concentrate-only diets for the last 40 days before 
slaughtering would not affect fatty acid composition of intramuscular fat. These systems 
result in higher intramuscular fat and therefore promote higher meat palatability, yet 
with similar fatty acids profiles (Realini et al., 2015).

Montossi & Sañudo (2007) compared meat from Uruguayan grass-fed steers 
with meat from grazing animals which were supplemented from the United Kingdom, 
and meat from feed lot steers from Spain and Germany. Uruguayan meat presented 
very high levels of fatty acids from de n-3 series, as well as better fatty acid profile 
ratios (n6:n3 and PUFA:MUFA).

Based on previous studies, Realini et al. (2015) affirmed that grass-fed animals 
produce meat which presents higher levels of n-3 fatty acids and CLA2 content, as 
well as more favourable PUFA:MUFA and n6:n3 ratios and a higher vitamin E content 
which helps in the conservation process of meat and human health (Montossi and 
Sañudo, 2007).

Uruguay has the particular feature of having most of its meat production systems 
based on grass and eventually supplementation on pastures may be quite usual 
especially during forage shortage, most commonly used during winter time (Realini 
et al., 2015). Brito et al. (2014b) found that differences in fatty acids profiles and 
vitamin E content were scarce when comparing pure grass-fed systems with grass-
fed systems that include supplementation up to a 1% LW allowance. 
2.  CLA: Conjugated Linoleic Acid.
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In Uruguay, restricted grain supplementation on fattening beef under grazing 
conditions is one of the available technologies to increase farm production and 
profitability in particular under high stocking rates or restricted forage quantity 
and quality, as well as the improvement of carcass and meat quality (Realini et al. 
2015).  In this context and looking for opportunities to improve Uruguayan red meat 
profitability and acceptability in the European market, different pasture:concentrate 
combinations have been studied on fatty acid composition, sensory attributes and 
consumer acceptance and perceptions, which have been summarised by Montossi 
and Sañudo (2007). These studies have proved that the inclusion of certain amounts 
of concentrates in the diet of lambs and beef grazing artificial sown pastures, could 
improve animal performance, carcass and meat quality, sensory attributes as well 
as consumer acceptance without changing the fatty acid composition compared with 
grass-fed animals. Therefore, it has been proved that is possible to use restricted 
grain supplementation to promote simultaneously lamb and beef productivity and 
efficiency as well as healthy meat under grazing conditions.

The conceptual model of the influence of diet on intramuscular fat and fatty acid 
profile and their ratios in lamb and beef met is summarised in Figure 3.

Figure 3. The influence of production systems on intramuscular fat and fatty acid profiles and 
their ratios in lamb and beef meat.

Finally, in addition to the already mentioned importance of consumers´ healthier 
diet through red meat consumption, it is also important to consider red meat as a 
significant contributor to global food security.  This means enough meat availability, 
its continuous accessibility, supply stability, affordability and the utilisation of meat 
as part of an appropriate and healthy diet, which should contribute to achieve a 
nutritional well-being status. 

Grazing animals also play an important role in promoting the conservation and 
best use of marginal land and productions systems of the world. 

As all these studies mentioned above stated that grass-based production 
systems are a competitive advantage per se, which in turn are well aligned with 
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consumer preferences.

3.2 Animal welfare

Based on Montossi et al. (2013), the potential factors affecting beef and sheep 
welfare in production systems under grazing conditions are highlighted in Figure 4. 

Figure 4. Factors affecting animal welfare under grazing conditions (based on Montossi et al. 
2013).

Under extensive production systems, animals are free to move within a habitat 
that allows them to best perform their physiological and behavioural functions 
(Montossi et al., 2013). This would be the first evident advantage of the traditional 
and most common Uruguayan grass-based production systems, and this should be 
highlighted every time that Uruguayan beef is sold abroad.

However, Sevi et al. (2009) claim that rustic animals from extensive systems 
have their ability to cope with environmental conditions and inadequate management 
practices highly overrated. These authors also state that grazing can also affect 
animal well-being, due to seasonal fluctuations of herbage allowance and quality; 
consequently, these animals may undergo temporary nutritional stress, and thus 
affect their wellbeing.

According to del Campo et al. (2014a), many animal welfare recommendations, 
regulations and practices are based on scientific information generated mainly from 
intensive production systems, which are by no means the general situation presented 
in Uruguay, as it has been presented before by INIA Uruguay during the International 
Congress of Meat Science and Technology in 2014 (ICoMST 2014; http://icomst2014.
inia.uy/) . In Uruguay, an Advisory Animal Welfare Workshop has been implemented 
and it has been lead by the Ministry of Livestock, Agriculture and Fisheries of 
Uruguay. This Working Group represents national research and extension institutes, 
central government, universities and meat marketing institutions, and the private 
sector among others (del Campo, 2012). It is very important that any scientific study 
concerning animal welfare should always be carried out in an unbiased way and 
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needs to be published whatever the results (del Campo et al., 2014a), as well as 
being audited by the scientific community and international commercial entities.

For example, del Campo et al. (2010) reported that a short period in lairage 
time had significant negative effects on pH values, meat colour and meat tenderness 
of Hereford and Braford steers, when comparing between 3 and 12 h of lairage 
time. According to this experiment, resting periods in pens, probably longer than 3 h 
should be applicable, especially in animals that may had had stressful pre slaughter 
conditions. These recommendations differ from those proposed by UE regulations, 
showing the importance of generating local research that takes into consideration 
local conditions through a holistic approach.   

As for individual temperament, del Campo (2008) and del Campo et al. (2010) 
showed that calmer animals presented more tender meat than those excitable. These 
conclusions led del Campo et al. (2014a) to recommend that special considerations 
should be always thought of when working with excitable animals, given the relation 
between animal welfare and meat quality. Furthermore, these authors stressed 
that education and training of stockpersons, lorry drivers and all people who work 
with animals will lead to improve meat industry animal welfare and meat industry 
competitiveness. 

Following the same line of thought, Montossi et al. (2013) suggested that 
an acceptable level of tameness can be achieved by certain adjustments to the 
management system, in particular a scheduled series of short periods of contact with 
human beings. This is something that has to be bore in mind, because in Uruguayan 
extensive systems and semi-extensive systems animal-human contact does not 
occur as often as in more intensive situations.

Entire animals show many disadvantages in meat quality when compared to 
castrated males, regarding tenderness, meat colour, fat cover and marbling (Arthaud 
et al., 1997, Gerrard et al., 1987 and Seideman et al., 1982, cited by del Campo et 
al., 2014b). Since castration is a necessary management practice in beef production, 
especially in extensive conditions (del Campo et al., 2014ab) and considering that 
it is a painful procedure, local studies have been carried out to determine stress-
associated responses and to address and implement local husbandry practices to 
promote animal welfare.

Consistently with international recommendations, del Campo et al. (2014c) 
proved in local conditions of Uruguay, that stress response and pain of castrated 
animals with different methods is reduced, the earlier in life these procedures are 
performed. Furthermore, as for animal performance, animals castrated from one 
week to one month old showed slight increases of body weight, while animals who 
were castrated at 6-7 months of age presented weight losses  from 3 to 5%.

del Campo et al. (2014b) carried out a trial in which the objective was to 
determine the impact of different castration methods on animal growth and meat 
quality. Calves castrated at 7 months of age did not show any differences on growth, 



Agronomia Elo da Cadeia Produtiva 5 Capítulo 13 157

regardless of the castration method. Brightness and redness in meat were lower in 
animals castrated in a traditional way without pain mitigation, but no other traits (pH or 
tenderness) were affected by different castration methods. Therefore, these authors 
recommend that animal welfare criteria should be determinant when choosing the 
best method to castrate calves.

As del Campo et al. (2014a) clearly stated, unbiased scientific information related 
to animal welfare must be delivered so as to maintain the country´s credibility, integrity 
and competitiveness. Beef marketing should always rely on scientific information for 
the sake of a transparent export-oriented beef supply chain.

3.3 Marketing

INAC is the National Meat Institute of Uruguay and its mission is to develop 
joint actions to promote the national meat supply chain and formulate legislations 
that will contribute to its socio-economic development. INAC Marketing Department 
has defined medium and long term strategies for the Uruguayan meat industry, in 
which market research is a pillar. After 2001-2002 economic crisis, a new marketing 
paradigm shifted from “selling meat” to “selling trust”. In order to “sell trust”, 
transparency, confidence and trustworthy, accessible information from “farm to fork” 
was imperatively needed, and traceability played a key role in this matter. INAC´s 
logo (Figure 5) represents grass turning gradually into the bar-code that reaches 
consumers (Bonsignore, 2014, personal communication).

Figure 5. INAC´s main logo: “from nature to table”.

Concepts such as “slow food”, “natural Uruguay”, “healthy fast-food”, “meat 
boutique” are some of the approaches that have been used to promote Uruguayan 
red meat all over the world, as well as the “we pack nature” marketing concept (http://
www.inac.gub.uy/innovaportal/v/7816/7/innova.front/we-pack-nature) (Bonsignore, 
2014, personal communication).

4 |  FINAL COMMENTS

The scientific community has great responsibility in generating technological 
innovations to promote a better world, where increasing production needs to match 
the rising global food demand and still has to be aligned with a respectful treatment 
of natural resources.

Policy makers, in an international coordination and cooperation effort, have 

http://www.inac.gub.uy/innovaportal/v/7816/7/innova.front/we-pack-nature
http://www.inac.gub.uy/innovaportal/v/7816/7/innova.front/we-pack-nature
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to promote and facilitate the adoption of environmentally sustainable practices, 
without necessarily restricting productivity and efficiency. This should be particularly 
emphasised in underdeveloped countries with exporting capacity which appears as 
an excellent opportunity for social equity compared to central economies.

According to international studies, both production systems and animal welfare 
prove to be a very important extrinsic cue for meat consumers all over the world. 
That is to say, consumers value these extrinsic aspects per se, even though they also 
directly affect meat quality and safety. Additionally, Montossi and Cazzuli (2015) stated 
that the promotion of suitable production systems is also a key factor to understand 
the new and consistent trend in which consumers opt to purchase agri-foods that are 
produced and processed in a respectful coexistence with natural resources.       

The international and local scientific information presented in this article 
highlighted and summarised the increasing importance of designing and implementing 
sustainable production systems aiming to reach high value and sophisticated niche 
markets worldwide. Uruguayan red meat industry has focused on how to flexibly carry 
out strategies to fill the requirements and standards of these niche markets, through 
the implementation of production, processes and marketing differentiated practices. 

Integrated production systems will eventually materialise worldwide based on 
“a holistic approach” (ethics, culture, environment, society and economics) with the 
supportive progress and contribution of science as well as respecting the general 
and ample factors of diversity and differences found between developed and 
underdeveloped countries. This approach will be based on cooperation of societies 
from all around the world and a thorough understanding of beef and lamb industries 
and consumer´s preferences, believes and rights. 

Montossi et al. (2013) stated the following: “Red meat industries around the 
world are very dissimilar given the huge variation presented in natural resources, 
social, economical, cultural, technological and geo-political issues amongst others”. 
These authors are very conscious that many of the technological proposals, productive 
advantages and disadvantages, social-economical opportunities and limitations, 
and market accesses and constraints addressed here to improve livestock industry 
competiveness, could work properly for some production systems and markets, or 
produce neutral to even negative impacts in other situations. They also emphasised 
that “culture, beliefs, values and education of livestock industry shareholders and 
consumers worldwide are of vital importance and will definitively shape the final impact 
of those along the red meat chains”. These concepts are summarised in Figure 6. 
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Figure 6. The alignment of diverse production systems features and consumer preferences and 
characteristics. 

Figure 7 presents an integrated global approach on differentiation, segmentation 
and alignment between production systems and consumer´s preferences. 

Figure 7. An integrated global approach: differentiation, segmentation and alignment between 
production systems and consumer´s preferences.

Besides the benefits of caring about environmental sustainability and the 
consumer perceptions of it, animal ethical issues should also guide public policies in 
this same direction. Certifying or further promoting these two features may certainly be 
of great aid in boosting marketing strategies for Uruguayan meat and gain confidence 
and loyalty from consumers worldwide. 

Independent and unbiased scientific information has to be generated and 
communicated by Uruguayan research entities in cooperation with international 
counterparts aligned with its traditional virtues concerning about “natural” production 
systems and animal welfare. This is an unavoidable path to build a sustainable 
business to keep on reaping good economic and social results. 
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In relation to marketing and promoting of the Uruguayan Beef Industry, Silvana 
Bonsignore (2014, personal communication) from the National Meat Institute of 
Uruguay (INAC) quoted “As  scientific and technological breakthroughs will continue 
to provide objective answers and set the ground to guide humanity on which road 
to follow, task for marketers will be to design the most appropriate communication 
strategy for each case, not only in pursuit of commercial goals but also in order to 
contribute to educate within a value-based framework and to improve the life quality 
of global population, with honest and transparent information”. Meat marketing 
specialists must also deepen and improve their market research techniques, detecting 
precisely what consumers want, which their needs and desires are whenever they 
undergo buying experiences. In addition, specialists must understand where the new 
consumer trends are heading to, in order to give adequate feedback to each different 
link in the meat supply chain. Marketing should add value and creativity in each link: 
“from farm to fork and from fork to farm”.

Scientific and technological information locally generated and internationally 
evaluated and audited will play a crucial part in the design of modern “clean, green 
and ethical” production systems, aligned with consumer’s trends and overseas 
government policies and regulations. 

REFERENCES
Bayarri, S., Carbonell, I., Barrios, E., Costell, E. (2010). Acceptability of yoghurt and yoghourt-like 
products. Influence of product information and consumer characteristics and preferences. Journal of 
Sensory Studies, 25 (s1), 171-189.

Biesalski, H.K. (2005). Meat as component of a healthy diet – are there any risks or benefits if meat is 
avoided in the diet? Meat Science, 70, 509-524.

Brito, G., Chalkling, D., Simeone, A., Franco, J., Beretta, B., Beriau, E., Iriarte, J. M., Tucci, 
D., & Montossi, F. (2009). Effect of finishing systems on meat quality and fatty acid composition in 
Uruguayan steers. 55th International Congress of Meat Science & 

Brito, G., San Julián, R., La Manna, A., del Campo, M., Montossi, F., Banchero, G., Chalkling, D. 
& Soares de Lima, J. (2014a). Growth, carcass traits and palatability: Can the influence of the feeding 
regimes explain the variability found on those attributes in different Uruguayan genotypes? Meat 
science, 98 (3), 533-538.

Brito, G., Luzardo, S., Montossi, F., San Julián, R., Cuadro, R., & Risso, D. (2014b). Engorde 
de novillos Hereford mediante diferentes asignaciones de forraje y niveles de suplementación: su 
efecto en la calidad de la canal y la carne. In: E. Berretta, F. Montossi, & G. Brito (Eds.), Alternativas 
tecnológicas para los sistemas ganaderos de Basalto. (pp. 155–167). Tacuarembó: INIA. Serie 
Técnica N° 217.

Cabrera, C., Ramos, A., Saadoun, A., & Brito, G. (2010). Selenium, Copper, Zinc, Iron and 
Manganese content of seven meat cuts form Hereford and Braford Steers fed on pasture in Uruguay. 
Meat Science, 84, 518-528.

Cabrera, C., & Saadoun, A. (2014). An overview of the nutritional value of beef and lamb meat from 
South America. Meat Science, 98 (3), 435-444.



Agronomia Elo da Cadeia Produtiva 5 Capítulo 13 161

Caputi, P; Acosta, J. 2015. Situación del sector pecuario. In: La ganadería en América Latina y el 
Caribe: alternativas para la producción competitiva, sustentable e incluyente de alimentos de origen 
animal. 1era edición, 2015. Biblioteca básica de agricultura: fundación colegio de posgraduados en 
Ciencias Agrícolas. Guadalajara, México.

del Campo, M. (2008). El Bienestar Animal y la Calidad de Carne de novillos en Uruguay con 
diferentes sistemas de terminación y manejo previo a la faena. (Tesis Doctoral). Universidad 
Politécnica de Valencia (202 pp.).

del Campo, M., Brito, G., Hernández, P., Soares de Lima, J.M., Vaz Martins, D., San Julián, R., 
Montossi, F., & Sañudo, C. (2008). Effect of different diets on carcass traits and meat quality in 
Uruguayan steers. Meat Science, 80, 753–760.

del Campo, M., Brito, G., Soares de Lima, J., Hernández, P., & Montossi, F. (2010). Finishing diet, 
lairage time and temperament effects on carcass and meat quality traits in steers. Meat Science, 86(4), 
908–914.

del Campo, M. (2012). La Investigación en Bienestar Animal en Uruguay: avances del conocimiento 
científico en bovinos y ovinos. Proceedings of Seminario Internacional de Bienestar Animal y 2do 
Encuentro Regional de Investigadores en Bienestar Animal (Montevideo, Uruguay).

del Campo, M., Brito, G., Montossi, F., Soares de Lima, J. & San Julián, R. (2014a). Animal 
welfare and meat quality: The perspective of Uruguay, a “small” exporter country. Meat science, 98 (3), 
470-476.

del Campo, M., Brito, G., Soares de Lima, J., Salaverry, S., & Chalkling, D. (2014b). Effect of 
the castration method on steers performance and meat quality. 60th International Congress of Meat 
Science and Technology, Uruguay (electronic version, Animal Welfare Session).

del Campo, M., Hernández, S., Anchaño, M., Giorello, S., Soares de Lima, J., Bottero, S., 
Ferrón, M., Freitas, G., Albernaz, F., Rodríguez, A., Piñeiro, J., Mondragón, J., Martínez, J., 
Freitas, G., Larronda, J., Lemos, R., Márquez, H. (2014c). Bienestar animal en bovinos, resultados 
experimentales: castración de terneros. Evaluación de las respuestas de estrés en terneros con 
diferentes métodos y edad a la castración: años 2009, 2010 y 2011. In: E. Berretta, F. Montossi, & 
G. Brito (Eds.), Alternativas tecnológicas para los sistemas ganaderos de Basalto. (pp. 493–527). 
Tacuarembó: INIA. Serie Técnica N° 217.

Department of Health (1994). Report on health and social subjects. N° 46 Nutritional aspects of 
cardiovascular disease. London: HMSO.

Font i Furnols, M., Realini, C., Montossi, F., Sañudo, C., Campo, M. M., Oliver, M. A., Nute, G.R., 
& Guerrero, L. (2011). Consumer’s purchasing intention for lamb meat affected by country of origin, 
feeding system and meat price: A conjoint study in Spain, France and United Kingdom. Food Quality 
and Preference, 22, 443–451.

General Agricultural Census. (2011). Ministry of Livestock, Agriculture and Fisheries of Uruguay 
(MGAP). Retrieved from: http://www.mgap.gub.uy/portal/page.aspx?2,diea,diea-censo-2011-
resultados-definitivos,O,es,0,

INAC (National Meat Institute of Uruguay).  (2014). Anuario estadístico. Retrieved from: http://www.
inac.gub.uy/innovaportal/file/11598/1/anuario_2014_web-1.pdf.

International Congress of Meat Science and Technology (ICoMST). (2014). Punta del Este, 
Uruguay. Retrieved from: http://icomst2014.inia.uy/.

Lagomarsino, X., & Montossi, F. (2014). The influence feeding regimes on meat quality traits of 
Herford cows in Uruguay. 60th International Congress of Meat Science and Technology, Uruguay 
(electronic version, Meat Quality Session).

http://www.mgap.gub.uy/portal/page.aspx?2,diea,diea-censo-2011-resultados-definitivos,O,es,0,
http://www.mgap.gub.uy/portal/page.aspx?2,diea,diea-censo-2011-resultados-definitivos,O,es,0,
http://www.inac.gub.uy/innovaportal/file/11598/1/anuario_2014_web-1.pdf
http://www.inac.gub.uy/innovaportal/file/11598/1/anuario_2014_web-1.pdf


Agronomia Elo da Cadeia Produtiva 5 Capítulo 13 162

Montossi, F.; Ayala, W.; Díaz, R. 2008. The challenges of cropping and forestry intensification 
in grasslands livestock production systems: the Uruguayan case.  Multifunctional grasslands in a 
changing world. International Grassland Congress, 21. International Rangeland Congress, 8. Hohhot, 
China, 29 June - 5 July 2008: 5-13.

Montossi, F., & Sañudo, C. (2007) Evaluación y promoción de la calidad de la carne y otros 
productos agroalimentarios uruguayos en base a los estándares de calidad de la Unión Europea y en 
función de los distintos sistemas productivos del Uruguay: componente carnes. In: F. Montossi and 
C. Sañudo (Eds.) Cooperación hispano-uruguaya: evaluación y promoción de la calidad de lacarne 
bovina y ovina del Uruguay en el mercado europeo. (38p) Tacuarembó: INIA. Serie Técnica N° 166.

Montossi, F., Font-i-Furnols, M., del Campo, M., San Julián, R., Brito, G., & Sañudo, C. (2013). 
Sustainable sheep production and consumer preference trends: Compatibilities, contradictions, and 
unresolved dilemmas. Meat science, 95 (4), 772-789.

Montossi, F. (2014). 60th International Congress of Meat Science and Technology, August 17th-22nd, 
2014, Punta del Este, Uruguay: Meat Science, Sustainability and Innovation. Meat science, 98, 321.

Montossi, F., & Lagomarsino, X. (2014). Different nutritional strategies of yearling calves and 
subsequent effects on animal performance and carcass traits in Uruguay. 60th International Congress 
of Meat Science and Technology, Uruguay (electronic version, Meat Quality Session).

Montossi, F., Soares de Lima, J., Brito, G., & Berretta, E. (2014). Impacto en lo productivo y 
económico de las diferentes orientaciones productivas y tecnologías propuestas para la región de 
Basalto. In: E. Berretta, F. Montossi, & G. Brito (Eds.), Alternativas tecnológicas para los sistemas 
ganaderos de Basalto. (pp. 557–568). Tacuarembó: INIA. Serie Técnica N° 217.

Montossi, F., Cazzuli, F. (2015). Farm to fork: the Uruguayan experience. Anais do II Simpósio 
Internacional de Ciência da Carne. FZEA & FMVZ, Universidade de São Paulo, Pirassununga, 2015.

Realini, C. E., Duckett, S. K., Brito, G. W., Dalla Rizza, M., & de Mattos, D. (2004). Effect of pasture 
vs. concentrate feeding with or without antioxidants on characteristics, fatty acid composition, and 
quality of Uruguayan beef. Meat Science, 66, 567–577.

Realini, C. E., Font i Furnols, M., Sañudo, C., Montossi, F., Oliver, M., & Guerrero, L. (2013). 
Spanish, French and British consumers’ acceptability of Uruguayan beef, and consumers’ beef choice 
associated with country of origin, finishing diet and meat price. Meat science, 95, 14-21.

Realini, C., Brito, G., Montossi, F. (2015) Avances en la caracterización y mejora del perfil de ácidos 
grasos de la carne vacuna Uruguaya: desafíos y oportunidades. XLIII Jornadas de Buiatría. Centro 
Médico Veterinario de Paysandú, 13-22. 

Saadoun, A., & Cabrera, C. (2013) Calidad nutricional de la carne bovina producida en Uruguay. 
Archivos Latinoamericanos de Producción Animal, 21 (2), 119-130.

Sepúlveda, W., Maza, M., & Pardos, L. (2011). Aspects of quality related to the consumption and 
production of lamb meat: consumers versus producers. Meat science, 87, 366-372.

Sevi, A., Casamassima, D., Pulina, G., & Pazzona, A. (2009). Factors of welfare reduction in dairy 
sheep and goats. Italian Journal of Animal Sicence, 8 (1), 81-101.

Soares de Lima, J., Montossi, F. 2011. Desde la cría hasta la invernada: ¿Es posible tener una faena 
anual de tres millones de vacunos en el Uruguay? In: El País Agropecuario, september 2011, 34-37.

Uruguay XXI (2015). Informe de Comercio Exterior: exportaciones e importaciones de Uruguay. 
Retrieved from: http://www.uruguayxxi.gub.uy/informacion/wp-content/uploads/sites/9/2015/05/
Informe-de-Comercio-Exterior-de-Uruguay-A%C3%B1o-2014.pdf

http://www.uruguayxxi.gub.uy/informacion/wp-content/uploads/sites/9/2015/05/Informe-de-Comercio-Exterior-de-Uruguay-A%C3%B1o-2014.pdf
http://www.uruguayxxi.gub.uy/informacion/wp-content/uploads/sites/9/2015/05/Informe-de-Comercio-Exterior-de-Uruguay-A%C3%B1o-2014.pdf


Agronomia Elo da Cadeia Produtiva 5 Capítulo 13 163

Viteri, F.E., & Gonzalez, H. (2002). Adverse outcomes of poor micronutrient status in childhood and 
adolescence. Nutrition Reviews, 60, 77-83.



Agronomia Elo da Cadeia Produtiva 5 290Sobre a organizadora

SOBRE A ORGANIZADORA

DIOCLÉA ALMEIDA SEABRA SILVA - Possui Graduação em Agronomia pela Faculdade 
de Ciências Agrárias do Pará, atualmente Universidade Federal Rural da Amazônia (1998), 
especialização em agricultura familiar e desenvolvimento sustentável pela Universidade 
Federal do Pará – UFPA (2001); mestrado em Solos e Nutrição de Plantas (2007) e doutorado 
em Ciências Agrárias pela Universidade Federal Rural da Amazônia (2014). Atualmente é 
professora da Universidade Federal Rural da Amazônia, no Campus de Capanema - PA. Tem 
experiência agricultura familiar e desenvolvimento sustentável, solos e nutrição de plantas, 
cultivos amazônicos e manejo e produção florestal, além de armazenamento de grãos. Atua 
na área de ensino de nos cursos de licenciatura em biologia, bacharelado em biologia e 
agronomia. Atualmente faz mestrado e especialização em educação, na área de tutoria à 
distância.



Agronomia Elo da Cadeia Produtiva 5 291Índice Remissivo

ÍNDICE REMISSIVO

A

Açúcares solúveis  89, 90, 91, 93, 94, 97, 243, 246, 248, 249, 251, 252, 253
Adaptabilidade  101
Administração  1, 14, 285, 289
Agricultura  6, 16, 17, 20, 21, 22, 42, 47, 48, 65, 66, 74, 86, 98, 113, 114, 122, 123, 161, 176, 194, 
200, 201, 213, 216, 234, 236, 240, 261, 262, 263, 264, 265, 266, 268, 269, 271, 281, 283, 285, 290
Agricultura familiar  16, 17, 20, 200, 213, 216, 261, 262, 263, 264, 265, 268, 269, 283, 290
Aminoácidos  89, 90, 91, 93, 94, 97, 243, 246, 248, 249, 251, 252
Amônio  52, 61, 62, 89, 93, 94, 97, 98, 222, 243, 248, 249, 251, 252
Análise  4, 15, 16, 17, 24, 27, 28, 36, 40, 41, 42, 44, 45, 46, 53, 56, 57, 58, 63, 64, 68, 74, 77, 
86, 92, 96, 97, 101, 104, 112, 116, 124, 136, 138, 139, 168, 172, 179, 195, 204, 208, 210, 216, 
221, 223, 235, 238, 240, 241, 246, 248, 249, 257, 272, 274, 285, 286, 288, 289
Animal welfare  147, 148, 150, 151, 155, 156, 157, 158, 159, 161
Autonomia  24, 31, 34

B

Bananeiras  218, 220, 222, 223, 224, 225, 226, 228, 229
Barueiro  226
Beef quality  147
Bradyrhizobium  50, 51, 53, 63, 64, 65

C

Capim massai  218, 223, 224, 225, 226, 228
Carica papaya  230, 231, 234, 255, 256
Classificação de terras  100, 112
Compostos bioativos  134
Contaminação  197, 198, 199, 201, 202, 203, 204, 205, 207, 208, 209, 210, 212, 214, 215, 216
Cultivo sustentável  113
Curva de crescimento  230, 231, 233

D

Declínio  15, 16, 18, 21, 104, 119
Dinâmica  22, 46, 187, 190, 191, 261, 262, 263, 264, 268, 288

E

Enxertia  124, 126, 133
Épocas de avaliação  230, 258
Eucalyptus  75, 77, 78, 85, 86, 87
Experimentação agrícola  113



Agronomia Elo da Cadeia Produtiva 5 292Índice Remissivo

F

Filogeografia  36, 39
Forrageira  164, 165, 174
Fósforo  88, 89, 90, 92, 93, 94, 96, 97, 99, 170, 171, 245, 246, 248
Fungo  193, 194, 195, 196, 235, 236, 237, 238, 239, 240

G

Gerenciamento  283
Germination test  68, 79
Grass-based  147, 152, 154, 155

I

Índice de manejo do carbono  175
Inhibition  77, 82, 84, 85, 174
Inoculação  50, 65, 164, 166, 168, 169, 171, 172, 238, 239, 240
Intercropping  77, 86

L

Lavoura temporária  16, 17, 267
Leguminosas  51, 225, 229, 270, 271

M

Mapa de solos  100, 111
Marketing  147, 148, 150, 151, 155, 157, 158, 159, 160
Mistura  25, 31, 53, 193, 194, 195, 196
Moringa oleífera  77, 87, 254

N

Nitrato  50, 51, 53, 89, 91, 93, 97, 243, 246, 248, 249, 251, 252
Nitrogenase  50, 51
Nitrogênio  50, 51, 52, 55, 56, 57, 58, 66, 88, 89, 92, 93, 94, 96, 97, 133, 170, 171, 173, 191, 
192, 229, 242, 244, 245, 246, 248, 252, 253, 271

P

Palhada  222, 224, 228, 270, 271, 273, 275, 276, 277, 278, 279
PGPR  164, 165, 167
Planejamento  1, 3, 6, 13, 23, 101, 112, 114, 255, 284
Planejamento experimental  255
Plantas de cobertura  218, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 270, 271, 272, 
275, 276, 278, 279, 280
Plantas medicinais  24, 25, 26, 28, 30, 31, 33, 34, 87, 134, 139
Plantio convencional  175, 176, 177, 178, 180, 184, 187, 188, 189, 190, 208, 212



Agronomia Elo da Cadeia Produtiva 5 293Índice Remissivo

Plantio direto  175, 176, 177, 178, 180, 181, 182, 184, 186, 187, 188, 189, 191, 192, 221, 229, 
270, 272, 279, 280
Plants  24, 51, 67, 68, 69, 81, 85, 89, 98, 113, 125, 135, 145, 173, 196, 219, 228, 230, 231, 
243, 253, 254, 256, 271
Potássio  53, 88, 89, 90, 92, 93, 94, 96, 97, 98, 133, 222, 229, 246, 248, 273
Produtividade  1, 2, 12, 13, 16, 17, 20, 50, 51, 53, 54, 55, 56, 57, 58, 60, 61, 62, 63, 64, 65, 107, 
113, 114, 118, 119, 120, 121, 124, 130, 132, 165, 166, 200, 212, 222, 223, 224, 236, 256, 263, 285

Q

Qualidade  1, 12, 13, 20, 22, 24, 25, 26, 29, 31, 33, 34, 90, 102, 113, 114, 121, 122, 123, 127, 
129, 131, 132, 134, 135, 144, 175, 177, 181, 186, 188, 189, 190, 197, 199, 200, 201, 202, 203, 
204, 205, 209, 210, 211, 212, 213, 214, 216, 228, 229, 231, 234, 239, 256
Qualidade sanitária  197, 199, 201

R

Redutase do nitrato  50, 51
Rendimento  16, 17, 19, 20, 50, 54, 56, 57, 58, 59, 62, 64, 65, 105, 114, 120, 206, 240, 280, 
283

S

Sanitary quality  198, 199
Saúde  14, 16, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 87, 125, 197, 198, 201, 
202, 204, 205, 206, 207, 210, 211, 213, 214, 215, 216
Secagem  12, 87, 134, 135, 136, 139, 140, 141, 142, 143, 144, 145
Soja  2, 50, 51, 56, 57, 58, 59, 64, 65, 66, 74, 177, 178, 278, 279, 283, 284, 287, 288
Sorotipo A  42
Substrato  77, 126, 235, 280
Sustentabilidade  1, 23, 260, 265

T

Técnicas agroecológicas  113

U

Uruguay  147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 160, 161, 162

V

Variabilidade genética  44
Vegetais  22, 26, 30, 90, 137, 175, 182, 189, 190, 197, 199, 200, 202, 205, 206, 207, 211, 216, 
219, 220, 237, 274
Vegetation  175, 198, 199, 219
Viabilidade econômica  113, 114, 115



Agronomia Elo da Cadeia Produtiva 5 294Índice Remissivo

Z

Zea mays  71, 236, 280






