
ABSTRACT 

MYERS, RUSSELL WILLIAM. Problem Assessment of Silvopastoral Research and 

Extension in Uruguay. (Under the direction of Frederick Cubbage, Professor.)  

 

Silvopasture is an important alternative means of agricultural production in Uruguay. The 

amount of land in silvopasture systems has increased rapidly as the country has expanded its 

forest plantation land.  Current knowledge about optimal practices and production levels, 

however, is limited.  This project intends to perform a problem analysis of the possible 

research and extension needs and opportunities in Uruguay to enhance our knowledge about 

silvopastoral production systems and to identify subjects that could be studied in more detail 

in subsequent research.  This problem analysis will attempt to collect and condense 

information that could lead to a better understanding of how silvopasture has developed and 

adapted to changing conditions in market forces, natural factors, and local as well as national 

policies.  This information can foment more development of the sector in the future, and will 

serve as a knowledge base for farm producers, forestry professionals, and students. 
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1. Introduction 

1.1. The History of Forestry in Uruguay 

 Uruguay, which is located on the Atlantic coast of South America, is one of the smallest 

countries on the continent. With a population of only around 3.3 million people, it’s social, 

economic, and industrial affairs are often largely overshadowed by its two much larger 

neighbors, Brazil and Argentina.  These two countries lie to the north and west, respectively, 

of Uruguay and Buenos Aires, the capital of Argentina, lies across the Rio de la Plata from 

Montevideo (Agrawala et al., 2004).  

 

 Uruguay currently occupies roughly 176,000 km
2
 of mostly open rolling grassland that is 

occasionally punctuated by hills and ridges near the interior. The country lies between the 

30˚ and 35˚ parallels, and the climate is fairly temperate year round. Average yearly 

precipitation ranges from 1,000 to 1,400 mm from south to north (Geary, 2001). Six major 

river basins lie within the national borders, which drain the majority of the country. Uruguay 

also rests on two major underground aquifers. One of these is the Guarani Aquifer, which is 

widely considered to be one of the largest stores of freshwater in the world (Taks, 2008). 
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Figure 2. Natural land cover map of Uruguay, 2011 

 Note: Data taken from FAO 2011 

 

Intensive timber production (also called silviculture) has not traditionally been a major 

industry in Uruguay. The natural landscape of the country is mostly composed of rolling hills 

and prairies that have been used for cattle and sheep production for centuries. This original 

land cover can be seen in Figure 1. Before the 1980s farmers and ranchers in Uruguay were 

accustomed to being able to ride their vast properties on horseback and see from one end of 

their land to the other. To them, trees only served to obstruct their view, and were mostly 

only found on fence rows or near riverbeds (Frey et al., 2009). The average yearly climate 

and precipitation are conducive to tree growth. When combined with large groundwater 
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reserves, these factors make Uruguay a prime location for forest production (White and Pou, 

1980). 

 

Over time, ranchers learned that by planting small blocks or rows of fast-growing exotic tree 

species they could easily provide shade and shelter for their cattle and sheep. Eventually 

small lumber mills were established all over the countryside, and a small-scale market for 

this limited timber production was created. This wood was not exported but used locally 

instead for poles, firewood, rough timber, and charcoal (Geary, 2001). Any income received 

from cut timber served as a supplement to the typical revenue generated on a yearly basis 

from other agricultural operations. This diversified, community oriented production system 

continued into the 1980s. Only 4.5% of the land area in the country was used for commercial 

forest production and the majority of solid wood used in the country was still imported in 

1980 (White and Pou, 1980).  

 

1.2. The Growth of the Forestry Industry 

Uruguay began showing interest in expanding the forestry sector as early as 1968, when 

Forestry Law 13.720 was passed to conserve land currently in forests and promote further 

growth. In 1971 the Ministry of Agriculture and Fisheries was established to oversee the 

expansion. In that same year, three high-priority regions in the east and west of the country 

were designated as target areas for forestry expansion because of their relative poor quality 
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for other agricultural uses (White and Pou, 1980). Around this same time, forestry education 

programs became more widely available at the principal university as well.  

 

In 1987, the Uruguayan government passed Forestry Law 15.939, which encouraged large-

scale development of the forestry industry. It replaced the mostly unsuccessful Forestry Law 

13.720 from twenty years prior. Unlike its predecessor, this new law persuaded investors to 

establish plantation forests using a combination of cost-share programs, tax incentives, and 

low-interest loans. At the time, the government had a goal of converting a total of 400,000 

hectares (ha) of pastureland into forests (Geary, 2001). The total area planted today is closer 

to 900,000 ha (www.mgap.gub.uy). 

 

The next step the Uruguayan Government took was the passage of Law 16.906, which moved 

towards attracting domestic as well as foreign direct investment in the forest industry. These 

changes made Uruguay one of the most attractive countries in South America for investment 

in the forestry sector. Other reasons for this growth include Uruguay’s relatively stable 

governmental structure, low costs, proximity to Brazil and Argentina, and the southern 

common market MERCOSUR. The combined effect of these laws raised the afforestation 

rate in Uruguay from 2,000 ha per year in 1988 to 85,000 ha per year in 1998, which made 

Uruguay the fastest growing timber producer in Latin America (Mendell et al., 2007). The 

current total area of plantation forest in Uruguay is shown in Table 1. 
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Table 1. Total forest plantation area in Uruguay as of 2010 (hectares) 

Department 

1975-

1989 

1990-

1994 

1995-

1999 

2000-

2004 

2005-

2010 Total 

Artigas 0 94 99 0 0 193 

Canelones 3599 2038 538 1047 4798 12022 

Cerro Largo 86 4947 16349 8312 27588 57283 

Colonia 743 874 223 353 0 2192 

Durazno 1935 14433 17786 3365 8944 46464 

Flores 144 285 142 0 0 570 

Florida 269 8345 17447 8189 5245 39495 

Lavalleja 1283 11787 43668 17484 15443 89666 

Maldonado 145 4415 6400 10113 2053 23126 

Montevideo 11 102 24 0 21 158 

Paysandu 12100 17524 42383 26691 22042 120738 

Rio Negro 6532 35274 46900 9759 13728 112193 

Rivera 13514 11195 71018 40904 21435 158067 

Rocha 1846 2056 9726 19597 6401 39626 

Salto 0 40 397 161 0 598 

San Jose 598 1821 623 34 2827 5903 

Soriano 349 7977 12069 3702 4302 28400 

Tacuarembo 2628 7210 55315 40542 19049 124743 

Treinta y 

Tres 212 693 4698 3841 14559 24003 

     
Total 885441 

Note: Data taken from the Uruguayan Ministry of Cattle, Agriculture, and Fisheries 

 

1.3. The New Trends in the System 

In 2005, the agriculture sector was responsible for 8.7% of the national GPD of around $18 

billion. Around 9% of this sector was composed of revenue from silviculture operations 

(Olmos and Siry, 2009). In terms of total exports, however, agriculture products make up 

about 65% of the national total. This figure increases to 85% if goods manufactured from 

these agricultural products are considered (Agrawala et al., 2004).  
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Today the list of multinational corporations and investors in Uruguay continues to grow. 

Botnia, UPM, Stora Enso, Montes del Plata and Weyerhaeuser are five prominent examples. 

Each of these companies has purchased land and is doing its part to strengthen the 

Uruguayan infrastructure by constructing numerous timber, pulp, and processing mills all 

over the country. A collection of Timber Investment Management Organizations, or TIMOs, 

also have played a part in buying large parcels of timberland. These groups buy and manage 

timber interests for investors in foreign countries and represent groups like Bosques del Sur, 

Cloverly, and Harvard University (Mendell et al., 2007).  

 

1.4. The Development of Silvopasture Systems 

A silvopasture system, as defined by the International Center for Research in Agroforestry, 

is, “any agroforestry system that includes trees or shrubs and pastures and animals” 

(www.ciesin.org). In Uruguay, silvopasture evolved out of a combination of the old and new 

land uses; pasture and forestry. This evolution was not intentional, but resulted from a 

general unwillingness to completely abandon livestock and pasture production. Even today, 

when silvopastural production can be common anywhere trees are grown, most Uruguayans 

will argue that there is no true silvopasture system in all of Uruguay. This attitude is due to 

the fact that most silvopasture systems today are still primarily managed for either livestock 

or trees but not for both simultaneously. This leads to a production system that is perhaps less 

effective than a planned silvopasture system, but constitutes silvopasture nonetheless. The 

first step towards developing silvopasture and positioning it as a steady and complimentary 
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land use in Uruguay is fostering the idea that the two sectors can be effectively combined and 

managed as a single system.  

 

2. Methods 

2.1. Survey 

To effectively analyze the many facets of silvopastural production in Uruguay, interviews 

were conducted in several departments within the country in July and August of 2011. The 

purpose of the trip was to meet with various industry professionals, university professors, and 

producers to better understand the different perspective of each group on the topic of 

silvopasture development. As a first step, several individuals from each group in Uruguay 

were contacted prior to the beginning of the study to set up a network of potential contacts 

within the country. Throughout the study these contacts proved invaluable as liaisons and 

translators, and facilitated the project at every turn.  

 

2.2. Interview Methods 

The interviews used in this study were designed to elicit open-ended responses rather than 

point-by-point responses from the interviewees. The goal was to gain insight into the various 

successes and failures of the silvopasture system in place in Uruguay from the people who 

understand it and are the most affected by it. The first step in developing the interview itself 

was to create a series of questions that would be appropriate for each of the various groups 

that would be approached for the study. For the purposes of this study, the field of 
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interviewees was broken into two broad groups; industry professionals/researchers and forest 

products companies/primary producers. Differentiating between these two groups produced 

an interview that could draw information from the producers about management styles and 

production methods and information about past and current research from those individuals 

who represented the research community. 

 

Each questionnaire was preceded by a confidentiality agreement which stated that each 

participating individual would remain anonymous for the purposes of this study, and any 

other information that they wished to keep confidential would not be used. This was followed 

by 11 open-ended questions regarding the interviewee’s occupation, their involvement in the 

silvopasture industry, and their opinions about the state of current and future silvopastural 

production in Uruguay. The questionnaires were translated and presented in either Spanish or 

English depending on which language was most comfortable for the interviewee. The 

interviews took from one to two hours to complete, and were audio recorded if the 

interviewee had no objections. 

  

A total of 14 individuals were interviewed in this study, five of which fell into the producer 

category. This included timber companies as well as much smaller-scale cattle producers. 

The rest of the interviewees were university professors, industry professionals, and 

researchers.  
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2.3. Influential Groups Within Uruguay 

Within Uruguay there are several primary groups that are responsible for the promotion and 

development of silvopasture. These include the Universidad de la República (UDELAR), 

which is the national university of Uruguay and a key player in forest and agricultural 

research in the country. The forestry faculty at the university, which is made up of around 

fifteen researchers, is well integrated with other industrial and research interests throughout 

Uruguay. For the purposes of this research, the ideas and opinions of these faculty members 

were important to establish development of the project. 

 

Inter-disciplinary and inter-organizational cooperation is common and well promoted 

between forestry and research interests, including UDELAR and the  Instituto Nacional de 

Investigación Agropecuaria (INIA). INIA is the national agricultural research organization of 

Uruguay, and their mission is “to contribute to the integral development of farmers and the 

national agricultural sector” (www.inia.org.uy). INIA has been operating since 1990, and 

today has five research facilities located in different departments throughout Uruguay. Each 

of these facilities is strategically located to better serve the agricultural specifications of their 

respective regions. INIA receives 50% of its funding from taxes drawn from agricultural and 

forest producers, and the remaining 50% comes from the Uruguayan government. 

  

The national research programs that are ongoing in each region include rice production, dairy 

production, meat and wool production, forestry production, and several others. The INIA 
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Northern Experimental Facility in Tacuarembó is primarily concerned with meat and wool 

production research, forestry research, and tree genetics, but some ongoing studies in the 

region have studied integrated silvopasture methods as well. This study includes insights and 

opinions from several researchers stationed at this particular facility. 

 

Many of the forest products firms within the country have also become more interested in 

silvopasture as the need for further social integration has become apparent. These include 

some of the largest and most innovative forestry companies in Uruguay, and their efforts to 

promote silvopasture ideas have resulted in not only more environmentally sustainable 

practices, but also a more diversified income base. Representatives from some of these key 

companies were also interviewed for this study. 

 

The last group interviewed for this study were the individual producers, who ultimately have 

the final say as to whether or not silvopasture systems can work in practice. This group is 

composed of people who either own or lease land to graze cattle, and have been most 

affected by the introduction of widespread forestry. They represent the way of life that has 

historically dominated the Uruguayan landscape for hundreds of years. The opinions of this 

group are an integral part of this study as their futures will be determined by the very policies 

and techniques analyzed in this research. 
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3. Results 

The results presented here are drawn from interview responses from all 14 interviewees. The 

number that follows the Q in each in-text citation corresponds to the particular questionnaire 

from which the information was obtained. 

 

3.1. Producers’ Experience with Silvopasture 

3.1.1. The Extent of Silvopastural Production in Uruguay 

The producers who were interviewed for this study each practiced silvopasture on different 

scales of production. Large companies, which own and manage the majority of forest land in 

Uruguay, began incorporating silvopasture systems for a variety of reasons. There are 

approximately 6 to 8 of these larger companies which own and manage around 90% of the 

forest land in Uruguay (Q11). Smaller producers became involved in silvopasture systems 

largely as a result of the management activities of these large forest products firms. These 

changes for both groups occurred in direct response to the Forestry Law of 1987, which first 

attracted international and domestic investment in the forestry industry. Responses from the 

interviews indicated that producers in Uruguay have practiced what they would consider 

silvopasture in one form or another for up to 18 years (Q14), but the original foundation for 

this evolution was laid with the passage of the Forestry Law.   

 

Today, the total land area that is under exotic forest production in Uruguay is around 900,000 

ha, much of which is located in the north and west of the country. Historically, this land had 
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experienced much lower levels of agricultural production than the rest of the country, so a 

shift to forestry was mostly an economic transition (Q14). Of this total forested area, around 

65% is in eucalypt production and 30% is in exotic pine production (Q7). The range in land 

under production that was managed by the producers that were interviewed was anywhere 

from 1,200 ha to 200,000 ha. In Uruguayan terms, a plot of land that is 50-100 ha in area is 

considered to be small, a plot that is 100-500 ha is medium, and a plot that is larger than 500 

ha is considered to be large (Q2). This scale is largely due to the relatively low population 

density of Uruguay and the historical importance that has been placed on livestock 

production and traditional size of the farms, or “estancias”.  

 

3.1.2. Management Systems 

For forest products companies, forestry is still the priority on their land even if cattle 

production is occurring. Cattle operations will continue only so long as they don’t interfere 

with forestry operations. Each of the producers interviewed for this study employed a 

management strategy that matched the company’s specific goals, and each made an effort to 

promote the sustainability of those goals. Every company represented in this study produces 

either FSC or ISO 14001 certified products. These products include timber, pulp, poles, and 

even energy for sawmills in some cases.  

 

Loblolly pine (pinus taeda) is grown in some areas, but the majority of producers focus on a 

variety of eucalyptus species. The most common species used is flooded gum, or Eucalyptus 
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grandis, which is planted over large areas and used for both pulp and saw timber. In one 

case, E. grandis and E. dunnii were planted at 60% and 40% respectively in 8 year rotations 

for pulp production (Q5). In another location, E. grandis was utilized for timber production 

and was thinned much further apart, to around 120 trees per ha (tph). In this case, the trees 

were pruned to 10 m from the ground and managed on a 20 year rotation (Q14). In both 

situations, a few different species of eucalypt were used in addition to a wide variety of 

hybrids to match the growing requirements of each particular area. E. grandis tends to 

perform better in upland areas where the temperature is often warm, while E. dunnii is most 

often used in the lowland where the yearly temperature is usually colder than the uplands. 

One company that was interviewed had recently decreased the planting density of all new 

plantations from 1000 tph to around 520 tph in response to the reduced international demand 

for wood products (Q12). This reduction greatly reduced the amount of wood that could be 

produced, but improved the land substantially for cattle production. According to the 

interviewee, the company could reduce the planting density even more in the future if 

demand continues to decrease.  

 

Cattle production on forested land in Uruguay has decreased in parts of northern Uruguay 

since the introduction of forestry, but is once again increasing as silvopasture systems 

become more common. All of the forest producers interviewed utilized cattle production at 

some level on their land. This was usually accomplished in one of two ways.  
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Most of the companies that were interviewed used a leasing system for the grazing rights on 

their land (Q5,Q12). Local farmers pay a monthly fee which allows them to introduce their 

cattle to the forested land after the trees have reached a suitable height. According to one 

interview this fee is currently around $4/ha/month, and in this case the farmer made the 

decision of how many cattle they could put on the land. This particular farmer managed cattle 

on two different plots of land that were owned by two different forest products companies. 

One plot was 1,950 ha in area with 520 ha of open pasture, and the other was 2,000 ha with 

540 ha of open pasture. The first plot contained mostly E. grandis and the second primarily 

contained P. taeda. In this particular case the farmer owned around 700 cattle, mostly 

Aberdeen Angus and Hereford, which he rotated between the two forested plots and his own 

4000 ha pasture land. He used the forest land primarily as supplemental grazing land, but 

kept at least some of the cattle on the forest land year-round (Q13). In another similar case, a 

producer managed cattle on 1,200 ha which were owned by a foreign timber company. 

Around 800 ha of the land were planted in P. taeda that was densely planted and managed on 

a 20 year rotation. The cattle were first introduced to the land after 3 years to avoid damage 

to the young trees, and have been rotated between four separate plots ever since to prevent 

over-use of the available pasture. The rotation cycle for the 540 cows kept in the forest land 

is 90 days, and once again Hereford and Aberdeen Angus were the breeds used (Q7).  

 

For the forestry companies, this leasing system is economically, environmentally, and 

socially beneficial and is the most commonly used system. One of the companies interviewed 
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had around 66,000 ha in grazing contracts at the time of the interview. This company found 

Bos indicus breeds to be more adaptable to the hotter northern climate, and are more often 

used in the forest land. Bos Taurus breeds and Herefords tend to be less adapted to the 

humid, cooler environment in forested land so they are rarely used in silvopasture systems by 

this particular company (Q5).  

 

Another company that was interviewed employed another system of cattle management on its 

land. This company owned and managed all of their own cattle, which was around 5000 

head. The species used were mostly (Bos indicus x Bos Taurus breeds) Braford and Brangus, 

but some Brahmin (Bos indicus) were kept as well for breeding purposes. The bulls in this 

system were separated at birth and sold to a breeder, leaving only the females to occupy the 

forest land. For this company cattle production was a major part of their management efforts, 

and the cattle were kept in the forest land their whole lives (Q14). Native grasses were 

employed in every system that was observed, and efforts to improve pasture were directed at 

rehabilitating the existing grasses via grazing rotations rather than planting new species. 

 

3.2. Current Silvopasture Research 

For the researchers who were interviewed, the number of years each had been involved with 

silvopasture systems ranged from 1 to 25. Of those interviewed, almost none reported that 

they had originally intended to focus or even consider silvopasture in their research. Over 

time, however, the various concepts of forestry and livestock production in Uruguay have 
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become so intertwined that one can no longer be studied without considering the other. Still, 

there is very little ongoing research focused on the various biological and ecological 

relationships that exist between trees and animals in a silvopasture system. The only 

exceptions to this are a few studies that have been established by INIA near Tacuarembó, the 

most extensive of which is the “La Corona” project. 

 

The project at La Corona is a joint study that was established in 2000 by INIA and a forest 

products firm to study the hydrologic effects of changing land from pasture to timber 

production. The study encompasses 189 ha in total which are divided between two separate 

watersheds, one under P. taeda production and one in grazing land. Hydrologic impacts are 

measured at monitoring stations scattered around the property in both watersheds so that any 

differences can be determined. Starting in 2008, cattle were introduced to the land and 

rotated between both plots. Changes in the weight, reproductive behavior, and life cycle of 

the cattle have been monitored ever since by the veterinary staff at INIA, and any possible 

changes to the land itself have also been measured. In the future, the project could be 

expanded by around 100 ha to study any possible effects that crop production has on 

hydrology as well (Q12). As silvopasture has emerged into a mainstream style of production 

in the country, this study and others like it will become more important because of its 

authentic scale and temporal longevity. INIA has many other studies ongoing around the 

country as well. There are over 100 other research plots that have been established to study 
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other forms of multipurpose land use like exotic legume production that could easily include 

a silvopasture component in the future.  

 

The researchers at UDELAR are primarily engaged in studies of either forest production 

systems or livestock production, but usually not both. However, there is one study location 

called El Rincon which has been designated a silvopasture study. The research farm is 

located in Durazno, which is in the center of the country. Its purpose is to study the effects 

that tree alley widths can have on pasture quality and quantity. It includes six separate plots, 

each with similar soil types but different planting density and style. Researchers have been 

monitoring the weight gains or losses of the cattle on the property over time, as well as the 

evolution and composition of the pastures themselves. E. dunni and Hereford cattle are the 

species used in this particular trial. There is also a similar trial being established in Cerro 

Largo which will monitor the same effects on different species (Q2). These few instances of 

ongoing and future research are indicative of the growing importance that is being placed on 

silvopasture in Uruguay. Most of the interviewees approached for this study indicated that 

they were unaware of many ongoing studies that were directed at silvopasture in particular, 

but emphasized the need for them in the future. 
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3.3. The Benefits of Silvopasture 

 3.3.1. Efficient Land Use 

One component of the Forestry Law of 1987 proposed concentrating forested land on soils 

which were sub-adequate for other types of agricultural production (Geary, 2001). These 

soils which were set aside for forest production were too sandy or shallow for crop or pasture 

production, and were largely underutilized prior to the introduction of forestry.  Today, on 

any typical plot of forest land in Uruguay, only around 60% of the area can be planted in 

timber. The remaining 40% is usually made up of lowlands, dirt roads, fire breaks, power 

lines, ditches, and fence lines (Q8). With the rising cost of land in Uruguay, which can now 

be as high as $3000/ha, it has become very important for producers to use land as efficiently 

as possible (Q8). 

 

Within the actual planted land, forage is very limited. Grasses will grow, but not thick 

enough or tall enough to fully support livestock. However, in the other 40% of the land 

which is not in tree-cover, forage thrives enough to support cattle. All of the companies 

interviewed for this study realized soon after the introduction of trees that the other land 

would be better used to produce both trees and cattle. Two of the companies that were 

interviewed used a leasing system for the grazing rights on their land (Q5, Q12). These 

companies reported that originally the financial gains from this leasing system were largely 

overlooked but have become more important as land costs have risen steadily. Today, the 

income from grazing leases is a much more financially substantial enterprise. Typically, the 
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cattle that is grazed on the 40% of land not in forestry production, also called “bajos” or “low 

areas”, cannot exist solely on the forage found in these areas and will require supplemental 

nutrition and possibly other forage land on a yearly basis. Even so, combining the two land 

uses has been found to be beneficial to foresters and cattle producers and today there is a 

general sense of efficiency and amiability between the two groups. 

 

Yet another reason that silvopasture systems are being promoted in Uruguay today is the 

poor state of the international forest products market. Nearly every producer interviewed for 

this study indicated that international markets for forest products of all types, particularly 

pine products, are currently slow and prices are down (Q7, Q12). Eucalypt products have 

fared the various economic crises better, but prices are still less than they were during the 

rapid growth of the Eucalyptus plantations in Uruguay in the last twenty-five years (Q14). 

Meanwhile, international prices for cattle, which Uruguay has relied heavily on for decades, 

have never been better. No other country in South America has an export value of beef per 

acre as high as Uruguay’s, and beef export make up around 25% of Uruguay’s total exports 

(FAO, 2011). For this reason, combining these two land uses is even more attractive to 

international companies that are looking to diversify sources of income 

.  

 3.3.2. Fire Prevention 

Before silvopasture was considered a source of income for forest landowners in Uruguay, 

cattle were used as an effective means of fire control. Because of Uruguay’s warm and often 
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dry climate, the risk of wildfire in forest plantation systems is high and is taken very 

seriously by forest producers. Every tree harvesting operation must maintain at least limited 

fire-fighting capability on site, which typically includes a small water tanker and hoses. Also, 

the workers themselves will often receive at least some training in fire-fighting techniques as 

they are likely to be the first responders in any fire emergency. Neighboring land owners will 

often have a cooperative strategy in place as well because they understand that any fire left 

unchecked will not be limited by property boundaries (Q7).  

 

Recently, a law was passed that makes it illegal to plant more than 50 ha of successive forest 

without a fire break (Q1). Typically, dealing with this issue preventatively meant that the 

land owner would have to purchase and dispense expensive weed-control chemicals in the 

alleys between rows to keep the grass from growing too tall and drying out. This method of 

fire prevention is very energy-intensive and can be extremely expensive on a large scale. 

Alternatively, some land owners have found that simply grazing cattle in these areas for at 

least part of the year can be a much easier and cheaper method of providing the same 

protection (Q14). Also, this system reduces any potential environmental concerns that may 

arise over the application of chemicals in forest land. Over time, land owners learned that 

cattle could be rotated to different plots at different times of year and provide the same level 

of protection as the chemical applications. This system was one of the first reasons that 

silvopasture became popular in Uruguay and is still widely utilized today.  
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 3.3.3. Livestock Protection 

The other central benefit of a silvopasture system is the natural shelter and protection that 

trees can provide for livestock. Like the previously mentioned benefits, this idea was central 

in the evolution of silvopasture in Uruguay. Before they were considered economically 

valuable, exotic tree species like E. grandis were planted in blocks around grazing land 

because they were found to be relatively fast-growing and provided a suitable canopy for 

livestock. Farmers found that this resulted in lower mortality and higher overall well-being in 

the winter months and less fatigue and weight-loss in the hot summer months (Q7). 

 

 Exposure to constant direct sun, wind, and rain has been found to cause considerable stress 

in livestock, which can greatly reduce the quality of the final product. Alternatively, farmers 

would have to manually bring the livestock to man-made shelter any time there is a risk. This 

is much more labor-intensive and inefficient for the farmers themselves. In a true 

silvopasture system, cattle can graze in the open when they want and find shelter in the trees 

when they need to without any effort from the farmer. All that’s left to do is to manually 

rotate the cattle from plot to plot every few weeks to prevent overuse of forage resources 

(Q14).  

 

 3.3.4. Environmental Benefits  

Intensive plantation forestry could have certain environmental impacts that could potentially 

be alleviated by a transition to silvopasture production. One such impact is the potential 
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depletion of water resources over large areas of land (Engel, et. al. 2005). This is an 

especially important concern in South America where intensively managed forest plantations 

are being established more and more on land with no history of forestry. The qualitative and 

quantitative effects of so many trees on the water resources of that land is controversial, and 

is often the topic of choice for groups who are opposed to plantation forestry. Similarly, 

intensive dairy and beef cattle production is responsible for much of the methane emissions 

attributed to agricultural activities (Ellis, et. al. 2007).  

 

Responses from several interviewees stated that silvopastural production could be an 

effective way to mitigate both of these impacts simultaneously. Intensive cattle production, 

on the other hand, has been shown to contribute to gulley creation and significant erosion on 

agricultural land which is often intentionally free of vegetation that could prevent such 

erosion. Cattle move in groups over steeply graded land, exposing bare soil to rainwater. 

Silvopasture systems can mitigate the effects of this by not only providing vegetative cover 

for graded land, but also by regulating the amount of water that falls on the land in a single 

event (Q2). In Uruguay, this can serve as a relatively low-cost method of protecting valuable 

agricultural land in a country that relies heavily on its soil resources. 

 

As a necessity, silvopasture systems in general are characterized by more sustainable 

production levels of both livestock and forest products (Q8). For this reason, impacts to local 

hydrology and greenhouse gas emissions are typically reduced and the silvopasture operation 
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can still remain economically viable at the same time. In addition, some producers in 

Uruguay feel that they are actively offsetting the CH4 emissions from their own cattle with 

their Eucalypt production. The trees absorb and store carbon dioxide even as the cattle are 

emitting greenhouse gases of their own (Dube, et. al., 2011). This claim is often based on the 

personal experiences of the farmers themselves, and studies on the actual levels at which the 

offsetting may be occurring are limited in Uruguay. However, several interviewees in the 

scientific field indicated that more research into carbon measurement and analysis in 

Uruguay in particular is essential, as the idea is still relatively underdeveloped in the country 

(Q6, Q8). 

 

 3.3.5. Mitigation of Social Issues 

The expansion of large scale forestry in Uruguay has resulted in a number of social changes 

across the countryside. According to many of those interviewed, the majority of Uruguayans 

are fairly conservative concerning their agricultural roots, and strongly oppose anything that 

removes land from livestock production. In addition, international companies have a 

reputation for ignoring these concerns, which can exacerbate social conflicts. In the last three 

decades, Uruguay has experienced an increasing disparity between economic classes (Q1). 

This is a result of a loss of land and a loss of identity by many Uruguayans, and has caused a 

dramatic shift towards cities and towns in a country that has always relied on its rural citizens 

for sustenance. Those who do move to the cities find themselves in a place where relatively 

unskilled labor is less needed yet becoming more and more available, and skill in agricultural 
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production counts for little. Most of those interviewed for this study believe that silvopastural 

production is one way to keep some of these people from urbanizing. Smaller producers 

typically cannot compete with larger forest product firms economically, so many suggest that 

working with the companies cooperatively may be the first step towards sustainability. Not 

only do forestry companies lease land for grazing as mentioned earlier, but forest 

management operations in general can generate a large amount of employment. Pruning, 

thinning, and harvesting trees are very labor-intensive activities, and cattle management 

requires those with knowledge of the Uruguayan climate and land. Today, because of the 

rapid urbanization, labor for many of these activities is not always available for those 

companies looking to hire. In fact, a representative from one company interviewed stated that 

this lack of labor is a major concern, because more and more labor will be required in order 

for production around the country to rise (Q14).  

 

An established silvopasture system typically results in what is referred to as community 

based forestry, or CBF (Barry, et. al., 2003). CBF requires that everyone in the community 

have a stake in the forest production on their land, whether that is through employment as 

foresters or as livestock producers. Many of the domestic and international forestry 

companies in Uruguay have embraced this idea through a community-based forestry 

movement called “fomento”, or “promotion”. At least two of the companies interviewed had 

their own form of fomento program. One company had a system in place where they provide 

management assistance and access to fair markets for local forest producers who decided to 
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stay on their land. Without this help, it’s possible these producers would not be able to 

compete with their much larger neighbor. The company benefits by establishing good 

relations with their neighbors, which improves the overall sustainability of their own 

operations (Q5). Another company has a similar program in place that promotes what they 

call “social grazing”. The company serves as a medium between the local cattle producers, 

the Uruguayan Cattle Ministry, and INIA to promote grazing cattle on forest land. This 

program was originally a trial to study the effects of grazing on the trees themselves, but 

turned into a lasting cooperative between those groups who were involved. A new trial of this 

same program is scheduled to begin in 2012 (Q12). 

 

The one unanimous sentiment was that the cultural fears about forestry expansion in Uruguay 

will not be alleviated quickly or easily. Compared to experiences from other countries 

however, this change in Uruguay has been handled with a relatively high level of social 

responsibility, which seems to be a major concern for companies which have been operating 

in the country for the last few decades (Q14). All of the major companies in Uruguay have 

attained FSC certification or ISO 14000 environmental management systems. This means 

that these companies have made an effort to promote strong social and environmental 

programs which has led to a higher level of corporate social responsibility. There is a sense 

of progress toward acceptance of forestry in Uruguay, partly because silvopasture provides a 

system in which the historic form of land use and the new one can work cooperatively. This 
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is in marked contrast to pure plantation forestry in other countries, which has a record of 

displacing prior land users and jobs. 

 

3.4. Potential Drawbacks of Silvopasture 

 3.4.1. Increased Corporate Liability 

Forestry companies in Uruguay face a variety of management issues and responsibilities that 

naturally accompany forest expansion. These include adhering to best management practices, 

ensuring that products are FSC certified, and learning how forest systems grow and change 

on land that has never been forested. When local farmers are allowed to graze their cattle on 

forest land that is owned by a forest products company in a lease agreement, the company 

typically has to take on responsibility for those activities as well. Several of the companies 

interviewed expressed that this was a significant challenge when silvopasture systems first 

became prevalent, but has since become just another facet of their land management regime 

(Q5, Q12).  

 

In a lease agreement situation, the company must ensure that any livestock that is raised on 

their land is done so under the same environmental, social, and economic guidelines they 

adhere to. For many years, this meant that many farmers were trained by companies in BMPs 

for forest/livestock systems, which was a significant one-time cost for the companies. 

Responses from this study indicate however that this did not create animosity within the 

system, but was viewed as beneficial for every party involved. Today, although livestock 
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producers in Uruguay are as knowledgeable as anyone in their field, forestry companies are 

still responsible for the grazing operations that take place on their land and all the liabilities 

this can entail. For example, if a company has 300 lease agreements with farmers all over the 

country, and those farmers manage an average of 200 cattle each, that’s 60,000 head of cattle 

for which the company is accountable (Q5). Records for all cattle and management practices 

must be kept by the company for legal purposes This is a significant challenge for the 

company, but one they believe is well worth it and creates a more sustainable system overall. 

 

 3.4.2. Management Challenges 

Although the details of forest and livestock management are well understood in Uruguay, 

managing both simultaneously on a single plot of land can pose unique challenges. 

Originally, when land is converted from pasture to forest, a large amount of fencing must be 

removed. Fencing is necessary for cattle production but not for forest production and 

removing it is an expense that must be handled by the company. Years later, when the 

company decides to lease the land for cattle grazing, this lack of fencing poses a challenge to 

the livestock producers. As mentioned previously, cattle in silvopasture systems are typically 

rotated between plots to prevent overuse of the limited pasture resource, which is impossible 

without a certain amount of fencing (Q13).  

 

Another issue arises in the time period between when trees are planted and when cattle can 

be introduced to the land, which can be as long as four years for pines and two years for 
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eucalypts (Q8). If cattle are introduced too early they tend to trample and even eat the 

branches and bark of the trees in times of low pasture production. To prevent this, the trees 

are allowed to grow to a pruning height of around one or two meters before cattle are 

introduced. During this time the surrounding pasture grows wild and tall and tends to be of 

very low nutritional value by the time the cattle are introduced (Q13). Once the cattle are on 

the land the pruning activities themselves become an issue. Fallen branches and trees are 

often not removed from the system after a scheduled pruning, which can make it very 

difficult to move and control cattle. Additional work is required by both groups to make sure 

there are pathways to move cattle on and off the land in order for the leasing system to be 

beneficial (Q7). 

 

 3.4.3. Pest and Health Concerns 

When cattle are grazed in open pastures certain measures are taken to ensure that the cattle 

stay healthy and receive nutritional supplementation depending on their particular needs in 

each season. When cattle are grazed in forest environment, these measures need to be 

adjusted accordingly to avoid several problems that have arisen in Uruguay over time. For 

one, the overall quality of forage in forest environments is typically lower than in open 

pastures and cattle will often require additional nutritional supplements, such as phosphorus, 

during certain times of the year (Q13). 
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Disease also tends to be more of a concern in forest environments, which maintain moisture 

year-round. This constant humidity allows certain kinds of bacteria and fungus to thrive, and 

cattle owners have had to learn how and when to avoid these issues. The most problematic 

fungus for decades has been Clavaria aurea, which is known locally as Bocopa. The name 

Bocopa is an acronym for the parts of the cow’s body that are affected by the fungus, namely 

mouth, legs, and tail (Q5). The fungus grows as an orange mushroom from the roots of 

certain Eucalypt species. It typically grows between rows of trees in the rainy autumn season, 

when the moisture level under the tree cover is high. Cows eat the mushroom unintentionally 

and soon begin displaying degenerative effects that lead to starvation and general weakness 

(Q13). Bocopa was the most commonly reported health concern for cattle and forest 

producers interviewed for this study, as it is only seen in silvopasture systems. Soon after the 

fungus was first identified as the source of these problems, producers simply began avoiding 

grazing their cattle in the forest during the autumn and other particularly humid times of the 

year. This greatly reduced the impact on cattle populations and today Bocopa is rarely a 

problem for experienced cattle producers (Q14).  

 

In addition to fungi, a variety of other health concerns in cattle are typically attributed to the 

humid conditions found in forest systems. Insects tend to be more numerous in forests where 

there is an abundance of shelter. Ticks are a commonly persistent problem in forests because 

the usual prevention techniques often don’t work. Ticks are usually dealt with using 

medicinal baths or injections, but if only a few ticks are missed or survive the treatments the 
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whole population will be able to restore itself in the forest (Q13). These health concerns, like 

tick control, have been problematic in the past but are almost always avoidable today. 

Responses from this study indicate that producers are confident that they can be managed 

properly once biological knowledge of silvopastural systems is developed more thoroughly.  

 

 3.4.4. Production Issues 

Another commonly reported problem that many Uruguayans have with silvopasture is the 

reduction in overall production levels from a either a pure forest or livestock system. For 

centuries, livestock producers in Uruguay have operated at much higher levels than what is 

possible under a silvopasture system due to an abundance of available land and strong 

cultural reinforcement. The same goes for forest producers in the last 25 years or so. Each 

group views their respective land use as a priority over all others, and tensions between the 

two have been common for decades (Q11).  

 

Although there is still a long way to go, these relationships have improved in the last decade 

or so due to efforts like the fomento programs which essentially promote a socially 

sustainable forestry model. The idea is to make producers on both sides understand the 

benefits of diversification of outputs, which has never been commonly seen in Uruguay. 

Livestock producers can see profit from cattle sales on a yearly basis, which is something 

they wouldn’t see if they planted exotic tree species on their land. It is very difficult to make 

a cattle farmer understand the benefits of receiving profit from forest activities ten or fifteen 
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years in the future. This becomes even more problematic when they consider that planting 

trees on a large scale would mean they could produce fewer cattle in general (Q6). This 

reduction in output is one of the major obstacles facing silvopasture promotion in Uruguay 

and one that the Uruguayan government, forest companies, and researchers are trying to 

address. Production and economic studies of mixed production systems could help assess 

other silvopasture system opportunities. 

 

4. Dicsussion 

4.1. Future Research and Development 

Every individual interviewed for this study conveyed strong opinions about the current level 

of local awareness about forestry and livestock production and, most importantly, the 

interactions between the two. Research into the various biological, environmental, social, and 

economic benefits of silvopastural production is currently limited in Uruguay, but those 

people involved in the field were clear on the areas in which they feel this research needs to 

be improved.  

 

4.1.1. Biological Research 

Most of the interviewees indicated that research into the many biological components of 

silvopasture will be the foundation for future agricultural and silvicultural development in 

Uruguay. The two fields are so closely related in modern Uruguay that technological 

developments in one will likely affect the other. Biological research of silvopasture is 
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comparatively underdeveloped because, until recently, it has never been considered to be a 

system that is separate from its two major components. Because of this, research into the 

long-term sustainability of silvopasture was commonly suggested in this study as one area of 

interest for small-scale producers who are interested in improving their own efficiency and 

profitability (Q14).  

 

Past research has been too limited in scope to accurately model real-life conditions spatially 

and temporally. Many of those interviewed suggested that the only way to effectively 

produce usable results in the future is to establish large studies that span several years or even 

an entire growth rotation (Q8). These studies should also span several geographic zones 

throughout the country. Studies like this could more accurately monitor several different 

ecological aspects of a silvopasture system. These include but are not limited to improved 

natural pest management strategies for livestock and trees, soil impacts resulting from long-

term silvopastural production (Q4), different tree-planting approaches to maximize forage 

production (Q2), applications for native tree species in silvopasture systems (Q3), and 

improved understanding of the various benefits and options regarding tree genetics at the 

local level (Q4). Another topic that was frequently mentioned was improving knowledge of 

and developing shade-resistant grass species for use in silvopasture systems in particular. 

This was mentioned in almost every producer interview, and it was clear that forage is a 

major limiting factor for grazing cattle in silvopasture systems in Uruguay (Q5).  
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Developing local and regional level information was also a commonly expressed concern. 

Most of the information available to small-scale producers in Uruguay is generated either by 

the national government or by timber companies. This results in a database that accounts for 

conditions on a much larger scale than is useful for producers who want to improve their own 

viability. A national database is needed to provide information about each specific region and 

take into account the various differences in soil types, climates, and economic systems (Q14). 

This would include the development of local-level growth models and market options, and 

serve as a medium of communication so that producers in one region would know what 

works in others and what doesn’t. The development and improvement of silvopasture will 

require a series of trials over several years and several ecological zones, and what Uruguayan 

producers will need is the means to communicate and coordinate their efforts (Q7).  

 

Another related obstacle that producers face today is a lack of remote sensing data. Uruguay 

currently has no system or organization in place to monitor and assess land use changes 

through remote sensing. This was commonly reported by both producers and researchers, and 

needs to be addressed if Uruguayan agriculture is going to improve efficiency and 

sustainability in the future (Q6). 

 

 4.1.2. Environmental Research 

The environmental benefits of silvopasture over traditional forms of agriculture are difficult 

to delineate and even more difficult to quantify. The often abstract nature of these benefits 
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poses a difficult problem for researchers or policy-makers who want to try to persuade 

producers to adopt silvopasture on their own land. Efficiency and productivity are 

understandably the most important topics for producers, especially at the small-scale level, so 

environmental ideas are often overlooked. Water quality and quantity were commonly 

reported issues among the producers interviewed, so the various benefits that a silvopasture 

system can have on water resources could be an effective starting point for future 

environmental research. Emphasizing these benefits is not always enough however, and more 

sound research toward quantifying them would be very persuasive for producers who are 

interested in sustainability. Knowing more about the exact water requirements and water 

cycles involved with a silvopasture system will be extremely important in the future (Q6).   

 

As mentioned previously, carbon storage is also a potentially important aspect of silvopasture 

systems that has received relatively little attention in the past. Accurate carbon measurement 

and analysis techniques almost non-existent in Uruguay, and developing these in the future 

could go a long way towards establishing silvopasture as a dominant form of sustainable 

agriculture not only in Uruguay, but worldwide (Q8). 

 

4.1.3. Economic Research 

The economic impacts of the shift from livestock production as the dominant land use to 

forestry are still evolving even today. Rural Uruguayans have felt the dramatic effects of this 

shift more strongly than most others, and are the most dependent on how the economic 
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situation will change in the future. Many in the country believe that silvopasture could 

provide some economic relief to these people if properly promoted and applied, but there is a 

great deal of research that needs to be addressed. Basic studies on joint production functions, 

costs, and returns are necessary to assess the merit of silvopastural systems over pure 

production systems. Optimal silvopastural systems by tree and livestock species also need 

investigation. Responses from the interviews indicated that a variety of non-timber forest 

products (NTFPs) could play a part in making small-scale silvopasture economically 

beneficial for producers. These include things like legumes, honey, and other food products 

which are very difficult to account for economically. More economic research is required to 

understand how income from some of these products could balance the reduced levels of 

livestock production that are associated with silvopasture (Q2). Determining results in the 

form of exact monetary amounts is important to reach producers who may be apprehensive 

about shifting to land uses that are unfamiliar to them (Q1). Every different combination of 

silvopastural land uses produces different economic results and it is important to inform 

producers about all the options that are available to them.  

 

4.1.4. Social Development and Extension Efforts 

The social issues that are associated with silvopasture and forestry expansion in general are 

pressing to say the least. It was clear from responses to this interview that people in all parts 

of Uruguay have felt the changes brought on by forest expansion, and today are trying to 
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adapt to the new social and economic situation. Although there are no easy solutions to these 

problems, silvopastural production could alleviate some of the pressure on producers today. 

The various past and current fomento projects have had success bridging the gap between 

where the production system seems to be going and where many producers are struggling 

today, and most of those producers interviewed would like to see these fomento projects 

continue in the future (Q7). These programs essentially promote silvopasture production 

systems while establishing clear lines of communication between government agencies, 

timber companies, and small-scale producers. The companies that were interviewed for this 

study each stated that they viewed these relationships with local communities as key 

indicators of their success or failure in Uruguay (Q5). 

 

There are a variety of other social programs that the interviewees believed would also help 

facilitate these changes. Many of these ideas involved conducting more research on the 

effects of expansion on agricultural communities. Understanding how people typically react 

to these kinds of changes in other countries is important, and could help the companies 

determine the most effective way to move toward social sustainability (Q1). Ultimately, it is 

up to the companies to make sure the people in the communities have all the information and 

resources they need to survive in the changing economy. If they cannot adequately do this, 

the failure of the community will most likely result in the failure of the forest company as 

well.  
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In addition to any efforts by the forest companies, it is also the responsibility of the national 

government to promote education at the local level. Nationally sponsored agricultural 

education programs would benefit not only the local citizens themselves, but the economy of 

Uruguay. Higher levels of technological education in rural Uruguay would result in higher 

production levels and higher output in general from all levels of the economy (Q14). The 

government has taken steps already to support these ideas. One of the most notable is the 

formation of the Agencia Nacional de Investigación o Innovación (ANII), which is a federal 

agency dedicated to establishing and reinforcing the innovative spirit of Uruguay. They view 

many of the recent economic problems the country has faced as results of a lack of 

entrepreneurship among Uruguayans. They promote innovation not only in agriculture, but 

also in technology, development, and business. There was strong agreement among the 

interviewees that programs like ANII are more effective in generating growth and 

productivity than top-down  fiscal or regulatory policy implementations, and will be even 

more essential in the future (Q6). 

 

4.3. Future Policy/Market Changes 

Many of the original policies that were established to promote forestry growth and 

implementation have expired in the last decade. While they were extremely influential at the 

time, the general consensus among the interviewees was that these policies had achieved 

their goals by the year 2000 and were no longer needed. Today, the policies that are either in 

place or under consideration are aimed at refining the system that the previous policies 
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created. Specifically, the government wants to promote forestry on the small plots of 

forestry-grade land that have remained in pasture for one reason or another. In 2006 the 

Uruguayan Government modified the legislation defining the priority soils for forestry. The 

modification stated that any landowner may plant trees on up to 8% of their land on any soil 

type without going through the required regulatory process (www.mgap.gub.uy). This policy 

was intended to promote silvopastural production on a wider scope throughout the country, 

but has been largely underutilized in the last five years. 

 

 Responses from the interviews suggest that this is because livestock producers in Uruguay 

are unwilling to risk the amount of money it takes to establish a forest plantation. To them, 

forestry is still an unfamiliar production type that produces no income for many years, and 

this is understandably intimidating. In the instances where the policy is utilized today, it is 

often because a forest company will rent 8% of a cattle producer’s land to plant, manage, and 

harvest themselves (Q13). Timber companies view this as an important component of their 

fomento policy and a way for them to increase the amount of land in timber production in 

Uruguay while avoiding the high cost of new land. Many of the interviewees considered this 

law very important for silvopasture, and indicated that they would like to see further 

promotion of the 8% rule in the future (Q12). 

 

The majority of the forest companies in Uruguay have grown and succeeded by taking 

advantage of international timber and pulp markets, and today the Uruguayan market for 
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such products is very underdeveloped. Nearly everyone interviewed for this study indicated 

that the development of local and regional markets in Uruguay is essential not only for the 

potential small-scale wood producers but for the large companies as well. The international 

markets have suffered as a result of the housing crisis in the United States and Europe, and 

more productive local markets could help to alleviate some of the pressure from small and 

large-scale producers (Q8). Several small issues stand in the way of this market development, 

however. Historically, Uruguay has never depended on wood for much more than fuels for 

fires and fencing. Buildings have typically been constructed with stone or plaster, and 

concerns about fires in wood structures are surprisingly high. One interviewee suggested that 

an initiative promoting wood construction within Uruguay might be the most effective way 

to spur market growth (Q12). This is just one example of a minor reason why international 

companies tend to focus on markets abroad, and why internal market development has been 

so limited. 

 

Market regulation is viewed as both a good and bad thing in Uruguay. While most of the 

interviewees believed government initiatives and regulation was responsible for the success 

of the forest sector, nearly all of them also believed that regulation alone would not solve 

some of the economic and social issues that face Uruguay today. The most commonly 

reported suggestions to achieve this were small-scale forest and silvopasture promotion, 

improved social/corporate integration, and better overall practical education for farmers and 

foresters alike.  
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5. Conclusion 

Silvopasture in Uruguay represents a sound alternative to more conventional, less diversified 

land uses. As a land use, silvopasture has all the strengths, weaknesses, opportunities, and 

threats of any other business venture, and this paper has attempted to explore some of these 

in detail based on information gained from those who live and work with silvopasture every 

day. With improved research and extension efforts silvopasture could become a more 

prevalent production type in not only Uruguay, but other South American countries as well. 

This could alleviate many of the social and environmental concerns that have surrounded 

intensive cattle and tree production all over the continent as foreign interest in the region has 

grown.  

 

The next step towards this goal is acquiring the knowledge needed to further improve 

silvopastural production and provide land owners with clear, unbiased economic data on 

which they can base their land-use decisions. To be effective, this information must be 

obtained in a joint effort between the land owners, foreign and domestic researchers, and the 

timber companies themselves. In this way, multi-use land in Uruguay can be adaptively 

managed to promote economic, environmental, and social sustainability for years to come. 
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Appendix A. Informed Consent Form 

 

North Carolina State University 

INFORMED CONSENT FORM for RESEARCH 

Assessment of Silvopastoral Research and Extension Needs in Uruguay 

Primary Researcher- Russell Myers                              Faculty Sponsor- Dr. Fred Cubbage 

 

 

What are some general things you should know about research studies? 

You are being asked to take part in a research study.  Your participation in this study is 

voluntary. You have the right to be a part of this study, to choose not to participate or to stop 

participating at any time without penalty.  The purpose of research studies is to gain a better 

understanding of a certain topic or issue. You are not guaranteed any personal benefits from 

being in a study. Research studies also may pose risks to those that participate. In this 

consent form you will find specific details about the research in which you are being asked to 

participate. If you do not understand something in this form it is your right to ask the 

researcher for clarification or more information. A copy of this consent form will be provided 

to you. If at any time you have questions about your participation, do not hesitate to contact 

the researcher(s) named above.  

 

What is the purpose of this study? 

The intention of this study is to assess the current level and extent of development of 

silvopastoral practices in Uruguay and determine how silvopastoral systems may be 

improved in the future. In addition, this study will assess the current level of scientific 

research and knowledge about silvopasture and identify potential areas for future research 

and extension. 

 

What will happen if you take part in the study? 

If you agree to participate in this study, you will be asked to answer some questions 

regarding the characteristics of your role in the industry, your understanding of silvopasture 

practices as they exist today, and how you feel they could be improved. Your responses to 

these questions will be audio recorded with your permission. In addition, we request to 

observe your farm or silvopasture system if relevant. The complete process will take 

approximately 1 hour. 

 

Risks 

There will be no personal risks involved with participation in this study. 

 

Benefits 

This study will benefit university researchers, forestry officials, and farmers by advancing 

knowledge of silvopasture systems in Uruguay. An improved scientific understanding of 
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these systems could improve production levels as well as policy institutions in Uruguay. This 

study will also serve as a foundation for future university studies in the field of silvopasture. 

 

Confidentiality 

The information in the study records will be kept confidential to the full extent allowed by 

law.  Data will be stored securely in paper form and on a single computer hard drive.  No 

reference will be made in oral or written reports which could link you to the study. Audio 

recordings will be transcribed and all identifiable information will be removed from the 

transcripts. 

 

Compensation  

You will not receive anything for participating in this study.  

 

What if you have questions about this study? 

If you have questions at any time about the study or the procedures, you may contact the 

researcher, Russell Myers, at 617 B Kirby St. Raleigh, NC 27606, or telephone 001-304-661-

9974.  

 

What if you have questions about your rights as a research participant? 

 If you feel you have not been treated according to the descriptions in this form, or your 

rights as a participant in research have been violated during the course of this project, you 

may contact Deb Paxton, Regulatory Compliance Administrator, Box 7514, NCSU Campus 

(919/515-4514). 

 

Consent To Participate 

“I have read and understand the above information.  I have received a copy of this form.  I 

agree to participate in this study with the understanding that I may choose not to participate 

or to stop participating at any time without penalty or loss of benefits to which I am 

otherwise entitled.” 

 

Subject's signature_______________________________________Date __________    

Investigator's signature___________________________________Date _______________ 
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Appendix B. Industry Professionals/Researchers Questionnaire 

Assessment of Silvopasture Research and Extension Needs in Uruguay 

Industry Professionals/Researchers Questionnaire 

 

I. Introduction 

 

1. Date   

2. Organizational Affiliation 

 

II. Background Information 

 

                  3. What is your current role or interest in the silvopasture industry in Uruguay? 

i. How many years have you been involved in the industry? 

ii. What has been the focus of your research or efforts in the past? 

 

4. What are the primary reasons for your interest or research in silvopasture? 

i. What are some of the benefits of the silvopasture over more 

conventional agricultural practices? 

ii. What are some of the drawbacks? 

 

5. Please describe any current research involving silvopasture adoption or 

development that you may be involved in. 

i. How many research plots? 

ii. What is the typical size of these plots? 

iii. What species of livestock do you typically include in your 

research? 

iv. What kinds of studies are you conducting? 

 

III. Current Information/Prospective Research 

 

6. What, if any, policy changes helped to persuade you to become involved in 

the silvopasture industry in Uruguay? (i.e. legislation, farm subsidies, legal 

changes, extension information) 

 

7.  Are there production, environmental, social, or economic issues or problems 

associated with silvopasture systems on your land or in your region?  

 

8. What research or extension do you feel is needed to improve the efficiency 

and productivity of both livestock and timber production in Uruguay? 
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i. Biological research? 

ii. Economic research? 

 

9. What research or extension do you feel is needed to address environmental or 

social questions about silvopasture systems in Uruguay? 

i.    Environmental research? 

ii.   Social research? 

 

10. What policy or market changes do you feel would be needed to further 

promote and improve silvopasture in Uruguay? 

 

11.  Do you have any other comments or suggestions about needs for research and 

extension about silvopasture systems in Uruguay?  
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Appendix C. Producers Questionnaire 

 

 

Assessment of Silvopasture Research and Extension Needs in Uruguay 

 

Producers Questionnaire 

 

I. Introduction 

 

1.  Date 

  

2. What is your current role or interest in silvopasture systems in Uruguay? 

i. How many years have you practiced silvopasture on your land? 

ii. What is the approximate size of your operation? 

  

3.  What are the primary reasons for your adoption of silvopasture? 

i.   What are some of the benefits of silvopasture? 

ii.  What are some of the drawbacks? 

 

4. Farm and silvopasture system information 

 i.  How many total hectares do you own or manage? 

ii.  How many hectares are in planted trees? 

iii. What are your timber species, planting densities, management regimes, 

harvest yields and times, and rotation lengths? 

iv. How hectares do you have in open pasture? 

v. What is approximate livestock numbers/species? 

vi. What livestock type and name of breed? 

vii. How many livestock do you keep in the forested area? 

viii. What duration –e.g. all year or part of year, and which part of year? 

ix. How many livestock do you keep in the open pasture? 

x. What duration? 

xi. What grass species do you grow? 

 - in the tree plantation areas? 

                   - in the open pastures? 

 

5.  Please briefly describe your market opportunities regarding both timber and 

livestock production.  

 i. What potential timber markets are available to you to sell to byproduct? 

ii. What livestock markets are available for you to sell to? 
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II. Current Information/Prospective Research and Extension 

 

6.  What factors led you to become involved in silvopasture production in 

Uruguay? (i.e. timber markets, legislation, farm subsidies, extension information) 

 

7.  Are there production, environmental, social, or economic issues or problems 

associated with silvopasture systems on your land or in your region?  

 

8. What research or extension do you feel is needed to improve the efficiency and 

productivity of both livestock and timber production in Uruguay? 

 i. Biological research? 

ii. Economic research? 

 

9. What research or extension do you feel is needed to address environmental or 

social questions about silvopasture systems in Uruguay? 

i. Environmental research? 

ii. Social research? 

 

10. What policy or market changes do you feel would be needed to further 

promote and improve silvopasture in Uruguay? 

 

11.  Do you have any other comments or suggestions about needs for research and 

extension about silvopasture systems in Uruguay?  

 

 

 

 

 

 

 

 

 

 


