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the Problem
Agriculture is facing increasing expectations to adopt more sustainable models of 
production. Climate change poses additional challenges to sustainably maintain and even 
expand agricultural production to meet a growing world population.

Finding solutions for sustainable production that reduce climate and environmental stresses 
while promoting conservation, soil health and biodiversity are essential to meeting United 
Nation’s Sustainable Development Goals 2 (Zero Hunger), 13 (Climate Action) and 15 (Life 
on Land). Further, these solutions help secure inclusive and sustainable economic growth 
through decent work (Goal 8) and improve safe and clean water (Goal 6).

the Research
My research uses systems approaches to understand the complex dynamics among the 
various elements (e.g., crops, pests, natural enemies, climate, water, soil) that make up 
agricultural ecosystems (agroecosystems) and landscapes. With this knowledge, we are 
developing sustainable agricultural practices for managing pests, increasing biodiversity, 
enhancing soil fertility and health, increasing crop yields, and building resilient agricultural 
ecosystems and landscapes.

Over the past decade, I have established research collaborations in Canada, China and 
Ecuador. In China we are developing sustainable pest management approaches for tea, 
cruciferous crops (e.g., radish, broccoli) and rice. We are working on innovative biological 
control strategies for major pests, such as diamondback moth and leafhoppers. We are 
also studying the impact of cover crops on biodiversity and soil health in tea plantations. 
Cover crops are typically planted where no commercial crops are being grown to cover 
bare soil. They reduce soil erosion, add organic matter, reduce nutrient loss, improve soil 
health, reduce pest populations, attract natural enemies and enhance water availability.

In Canada, we are studying the effectiveness of cover crops and intercrops for increasing 
biodiversity in vineyards and annual crop production. Intercropping involves growing two 
or more crops in the same field at the same time. Growing multiple crops in the same space 
provides weed and pest control, fertilizer use and increases yields. We are looking at how 
different approaches to crop covers and intercropping influence the interactions among 
pests, weeds, beneficial insects, and the crop. For example, we are studying how planting 
cover crops around the perimeter of a vineyard influence the populations and interactions 
of beneficial insects, pests and weeds in the vineyard and surrounding landscapes and the 
impacts on grape production. Our work on intercropping involves growing crops known to 
have strong bioactive chemicals, such as onions with less bioactive crops. We tried yellow 
beans with green onion and found that they do not like each other. We also test intercrops 
to understand how certain crops may impact the germination and growth of other crops.

the Implications
With an understanding of the ecological processes within agroecosystems, we are 
developing innovative solutions to the challenges of sustainable agriculture and climate 
change adaptation that sustain and enhance food production and ecosystem services.  
Our research will make significant contributions towards achieving the UN Sustainable 
Development Goals.

The Niagara Agriculture Municipal Learning Network (NAMLN) is an initiative to build capacity within the municipalities of 
Niagara to support and promote a sustainable, competitive agriculture industry.  NAMLN is led by the Niagara Community 
Observatory at Brock University with funding from the Canadian Agricultural Partnership through the Ontario Agri-Food 
Research Initiative of the Ontario Ministry of Agriculture, Food and Rural Affairs For more information about NAMLN, go 
to https://brocku.ca/niagara-community-observatory/namln/
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