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The Lemann Center for Brazilian 

Studies awarded a Research Grant to 

the collaborative effort led by the 

Watershed-Ecosystem Research 

Laboratory (WERL) in the 

Agricultural and Biological 

Engineering Department, UIUC, and 

the Organic Matter and Residues 

Laboratory (OMRL), Soil and Plant 

Nutrition Department, UFV. This 

collaborative effort investigates the 

dynamics of the stocks of C, N, P, and 

S under the adoption of conservation 

cultivation systems in coffee growing 

in the Alto Paranaíba region, Minas 

Gerais, Brazil, under present and future 

climate scenarios.  

 

Adopting soil conservation management, has been an option to reduce the adverse effects of 

agriculture intensification, minimize soil organic carbon degradation, and sustain crop 

productivity. However, evaluating their effectiveness on large scales is challenging as different 

conservation practices target competing ecosystem 

services. Furthermore, data collection and 

experimentation on large scales is cost-prohibited 

and, in some cases, impossible due to the 

heterogeneity of soil-water-plant physical processes 

and the necessary data from farmers. On the other 

hand, simulation models, especially models aimed at 

assessing carbon dynamics in soils, have provided an 

effective tool for future trend evaluations, including 

nutrient and soil health assessment. To gain a better 

insight into these problems in Brazil, we propose a 

collaborative effort to use a soil organic carbon 

model to quantify the impacts of conservation 

management practices to (a) quantify the total and 

labile contents of C, N, P, and S in the soil organic 

matter fractions, (b) quantify the total and labile 

stocks of C and total stocks of N, P, and S in the soil 

particulate organic matter and mineral-associated 

organic matter fractions, (c) quantify the natural 

abundance of the 13C and 15N isotopes and then 

analyze the P fractions in terms of their lability and 

Figure 1. Coffee plantations in Cerrado, Minas Gearis, Brazil 

Figure 2. Soil studies in Cerrado Minas Gerais. 



potential availability, and (d) model the stocks of C, N, P and S in conservation coffee cropping 

systems under climate change scenarios.  

 

The proposed project is extensive across data collection, community engagement, contextual 

engineering, analysis, and computational modeling. UIUC PIs will provide their expertise and 

resources in sustainability (Dr. Chu) and computing (Dr. Guzman), including climate change 

and ecosystem services, to advance the research tasks. They will co-supervise two Ph.D. 

students from the UFV and collaborate closely with Dr. Oliveira and other scientists from the 

Organic Matter and  Residues Laboratory, FUV. Furthermore, Dr. Oliveira’s unique expertise 

in oxic soils, soil structure dynamics, and agricultural practices in Brazil will enrich UIUC 

researchers with a broader view of the challenges of impact mitigation on tropical agriculture. 

Hence, this research aims to bridge crucial knowledge gaps regarding the impact of various 

agricultural management practices on soil health, particularly in coffee cultivation, a critical 

sector for Brazil’s economy and global coffee supply. The collaboration is poised to deliver 

nuanced insights into soil nutrient dynamics, organic matter turnover, and the broader soil-

plant-atmosphere continuum. At the same time, equip new investigators with solid foundations 

and expertise across fields and computational experimentation, including machine learning, 

artificial intelligence, and community engagement. This project aims to contribute knowledge 

supporting the transition towards sustainable and ecologically sound agricultural practices. 


