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Part I. An Environmental Story with Interdisciplinary Implications: 

 

First of all, what is interdisciplinarity? Have you ever heard this term before? Indeed, providing 

students with an education conducive to interdisciplinary thinking and problem solving is at the 

forefront of higher education programs across the globe.1, 2 Interdisciplinarity in a general sense 

means working across traditional disciplinary boundaries.3 This process is a necessary step when 

addressing real-world complex problems like the one that will be presented here. The field of 

environmental science is no stranger to interdisciplinarity, as environmental problems are more 

often than not complex usually requiring the work of experts from numerous disciplines such as 

engineering, ecology, sociology, geology, history, economics, and many more!  

An ecological system can be defined as a community of organisms connected to each other and to 

their physical environment (air, water, soil) through a variety of interactions and interdependent 

relationships.4, 5 These interaction and relationships drive a many ecological processes that result 

in the flow of energy and materials at different spatial scales.6 In a departure from traditional 
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ecology, a growing number of ecologists and environmental scientists emphasize that a key 

component to the analysis of environmental processes is the recognition of humans (and their 

activities) as important elements of any ecological system under study.7, 8 This new ecological 

system framework or "socio-environmental system" consists of “tightly linked social and 

biophysical subsystems that mutually influence one another.”9 Under this framework the decisions 

and behaviors of humans influence the state and function of ecosystems (e.g., air, soil or water 

quality) and in turn the state and quality of ecosystems influence directly or indirectly human well-

being.10 

A good example to connect all these concepts are issues associated with food production. The field 

of Agroecology studies ecological processes that drive agricultural production systems and 

analyses them not only form an ecological perspective, but a socio-economic one as well.11, 12 

Issues that need to be addressed in the quest to optimize food production have environmental (soils, 

water climate, biodiversity), social (health, tradition, culture, gender), and economic (income, 

marketing, trade) elements.13 Agriculture socio-ecological systems are units of study that function 

in many hierarchies (cell-organisms-population-community-ecosystem-landscape) and spatial 

scales (cell-organism-animal/plant-plot-field-farm-watershed-region-nation).14 At the landscape 

scale, some studies try to identify how socio-ecological systems for food production can increase 

the connectivity of certain habitats or species across the land and promote biodiversity 

conservation.15 At a national scale, studies may address how changes in oils prices may influence 

food security and the viability of different types of agricultural systems.16 

Let’s take the example of the town of Rivas in Nicaragua. Located in southwestern Nicaragua, 

Rivas is a town mainly populated by small and medium farms whose main economic activities 

consist of agriculture (sugar rice, beans, maize, wheat, cane and bananas) and dual-purpose 

production (beef and dairy) form cattle ranching.17 As in many parts of Central America, Rivas 

agricultural landscape has been severely modified due to extensive agricultural and livestock 

production practices. Because of this, farms in the town of Rivas are usually characterized by 

pastures or cultivated lands and their tree cover throughout the landscape is limited to some 
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scattered trees, small patches of secondary forest, scrubland, life fences and riparian forests.18 The 

highly degraded, fragmented and vulnerable pastures of the Rivas landscape are subject to the 

seasonality of the marked drought and rainy seasons that characterized this seasonal dry forest 

ecosystem. On top of that, climate models for Central America predict that dry periods will be 

more intense (Rauscher et al. 2008).   

Read the following extract and following questions and be prepared to discuss them in 

class:   

 

“Pedro, a Nicaraguan cattle farmer from the small town of Rivas, is talking to his wife (Tita) over 

dinner about the loss of production in his farm due to the severe drought they are experiencing. 

The pastures are drying, and the cows do not have enough food. Because of this and the extreme 

heat, the milking cows are very thin and are not producing as much milk as they used to in the 

past. "This is even worse than the flooding we had during the last raining season!” Pedro continues 

to complain about the situation with his wife, "When my father owned this land, there were also 

more wild animals that we could eat, and one could see the lush vegetation all the way up to the 

Escamequita Hill! Now even Ometepe Island seems to be drying up and all of its capacity to 

provide food. "What are we going to live off if the cows do not give milk and we don't have enough 

meat to consume?" 

 

Questions:  

   

1. What is the main problem that they are experiencing? 

2. What could be the reason for this problem?  

3. How can this situation affect future generations (their kids)? 

4. Which are the stakeholders associated with this system? 
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Part II. The Silvopastoral Project 
  

The area of Rivas is experiencing severe drought events during the dry season. The 

government is providing food supplies to affected farmers. However, different 

stakeholders (sectors within society with a stake on the issue at hand) argue that this 

is just a temporary solution to the problem. Climate predictions suggest that extreme 

drought events are on the rise which can in turn endanger people’s food supplies and 

their overall well being. A new project is being developed with some of the 

stakeholders involved to generate a strategy for severe drought mitigation, to increase 

tree cover, to provide cattle farmers more resistant silvopastoral systems and to meet 

the food production requirements. 

FARMER: Imagine that you are a Rivas cattle farmer who is arguing for solutions to increase 

the production of their farms. What arguments would you use? What would you claim for?  

GOVERNMENT OFFICIAL: Imagine that you are a Nicaragua Government official in charge 

of agricultural policies, what possible solutions or responses would you provide to the farmers? 

SCIENTIST: Imagine that you are a scientist recently hired to evaluate the current ecological 

situation at Rivas. What possible solutions would you propose to the farmers? What kind of data 

or information might be helpful to inform government official’s decision?  

NON-PROFIT ORGANIZATION: Imagine that you are a non-profit organization working in 

partnership with communities, private landowners, public land agencies, and elected officials to 

create effective conservation solutions. What possible solutions would you propose to solve the 

problem?  
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