A mostly student chosen selection of the best questions submitted for each seminar’s discussion

Seminar: Anthropogenic impacts on soils 
In lecture, we briefly discussed how earthworms could be considered nature’s plow and it is briefly mentioned in the paper their impact on forest floor litter. Since, they were frequently found in the forest sites, how/would the results of the study change if they were infrequently found in those forest sites? Furthermore, how has invasive night crawler species affected the forests many years after this study? Are they more frequent and have they affected the frequency of native earthworms? 


Seminar: Soil-types, and internal transformations
Plant roots and microbes secrete many organic acids into soil which influence chemical weathering through the capacity to chelate ions (organic acid combines with ions such as Fe^3+ and Al^3+ to make them soluble and mobile). What interactions within the rhizosphere play a role in the rate of chemical weathering and how would these differ in various climates?   


Seminar: Soil Physical and Chemical Properties 
Despite playing crucial roles within soil nutrient cycling (carbon, phosphorus, nitrogen etc.) mycorrhizal communities are rarely mentioned when discussing disturbance-based practices like tilling. Is this because tiling has minimal impacts on these structures (fast recovery of mycorrhizal structures) or because their influence isn’t as important in the age of soil inputs like fertilizer.  


Seminar: The Biology of Soils II, and Species effects on Ecosystem Processes 
1. Given that microbes secrete specific exoenzymes to break down litter from macromolecules into soluble products, my question is as follows: Do different microbes secrete different exoenzymes that are better at breaking down specific organic macromolecules (such as lignin or cellulose) and does this lead to heterogeneity in an area with different macromolecule types being broken down at different rates? 

2. Diversity of species can provide complementarity of resources in an ecosystem. More species rich areas can be productive due to complementary patterns of resource use. For example, each different species using different resources or having different rooting depths. Are diverse ecosystems more productive or efficient in terms of crop production? Is the productivity of monoculture more important than mixed cropping resilience?  
For example, at Titia’s organic farm she grew beans and parsnips in the same space because bean roots spread out whereas parsnips have taproots that extend deep into the ground. Together, they can coexist and complement each other by taking up different spaces in the soil structure. While greater productivity or efficiency of growth can be achieved with monoculture systems, does having mixed cropping outweigh monocultures by providing resilience and complemented growing?

3. Despite their well-adapted structures and non-native status, why aren't agricultural crops considered invasive species by society? For example, genetically modified plants like Monsanto seed are created to disperse effectively into non-native regions and could have large scale impacts on regional biotas.  

4. The functional matrix of traits is seen to provide an accurate description of species effects on ecosystems, specifically for processes that are affected by multiple species traits. As seen in the documentary, The Biggest Little Farm, John and Molly spend a tremendous amount of time and energy learning how to farm harmoniously with nature. In trying to increase biodiversity on their farm, they ran into problem after problem, a testament to the immense complexity of nature. The solutions to all of these challenges resulted in increased soil fertility (in one season, 30 ducks ate over 100,000 snails that were destroying crops which ultimately returned nutrients back to the soil).  
How could John and Molly utilize the functional matrix of traits to act as a guide for pairing species that thrive in their particular environment with desired effects that would increase the restoration potential of the soil on their farm? Is this a technique that could be used by farmers in the future to enhance their ability to sustainably farm or was the trial-and-error method that John and Molly experienced ultimately necessary in creating not only a biodiverse and resilient farm, but also resilient farmers who recognize the importance of interconnectedness and impermanence? 

5. The textbook mentions keystone species and their importance in an ecosystem and how their abundance can largely alter said ecosystem. A keystone species is a species which other species in a certain ecosystem largely depend on and their removal would result in drastic change. Based on this definition, would humans be considered a keystone species in an ecosystem? If so, do many people consider this when looking at ecosystems or is it typically ignored? If not, why are we not considered a keystone species considering our large impact on ecosystems and the difference between urban areas and completely undeveloped areas? 


Seminar: Ecosystem carbon cycling, Decomposition, and Plant-Soil interactions 
1. The microbial community of soils play huge roles in both decomposition of dead plant material and the productivity of new plants (through nutrient cycling). The immobilisation of nutrients by microbes can impact the productivity of agricultural ventures; in class, there was discussion of using the C:N ratio (like adding coffee grounds to soil etc..) to combat this by getting the ratio to optimise nutrient cycling by microbes during growing season. Would there be value in analysing specific residence times of things you could add to a field to optimise decomposition to ensure that immobilisation wouldn’t happen?  
For example, lignin has a longer residence time than sugars, so could you, in theory, layer switchgrass on top of corn in the fall, so that the organic matter would be decomposed by the spring to favour nutrient release around the growing season? 

2. These reading sections talk about how the rate of growth of the plants is closely associated with the rate of decomposition due to the same morphological traits that promote NPP also regulate decomposition. However I wonder if human interaction could alter this trait, as for agricultural crops they are often modified, either genetically or environmentally, would show a different rate of decomposition than growth rate.  
As I think the environment can also impact decomposition greatly (wind, rainfall, snow), would this make the plants who are grown outdoors to have a faster decomposition rate than the ones grown in the greenhouses? To add onto this, we know what companion planting such as the three sisters can promote the growth rate of the crops. If we compare the crops who are grown by companion planting with crops who did not, would their rate of decomposition differ too? 


Seminar: Does climate change present feasible opportunities for agriculture in northern Canada?
1. In the paper it states that in the North Interior of BC, there would be an increased incidence of forest fires due to the drier and warmer summers, and that this would provide more forest-free areas that have greater potential for grazing. While this may be true, this brings about a bunch of ensuing effects or consequences. There could be greater potential for increasing beef cattle production because of the increase in land for livestock, but this would contribute to a greater increase in emissions and reduction in quality of soil and biodiversity if over-grazed.  
While an increase in forest fires could result in more available grazing land, would it actually be beneficial to increase livestock production? Should livestock production be increased just because there’s more land to use, when it brings about many consequences (such as increase in emissions, increased requirement for water for feed production, huge decrease in biodiversity due to loss of forest land and conversion to grazing)?  Instead, should we focus on preventing increased forest fires and helping to maintain or bring back diversity to areas affected by forest fires rather than converting it to grazing land and feeding into a negative cycle of over-production?  

2. In the paper, the general trend highlighted that the potential for crop production would be increased due to a higher potential for crop yield resulting from more favourable climatic conditions, an expanded range over which some crops can be grown, and the introduction of new, higher value crops. How does the expansion of agricultural land in northern Canadian communities impact local ecosystems and indigenous land use? What are the potential benefits and drawbacks of this trend, and how can agricultural stakeholders work together to ensure sustainable and culturally respectful agricultural development in these regions? 


Seminar: Could polycultures make industrial agriculture significantly more sustainable, and if so, how can they be implemented?
1. Given that intercropping can increase the availability of P and support overyielding because of the root interactions from P – efficient species changing soil chemistry, will increasing the availability of insoluble inorganic P increase the rate of P depletion in soils? 

2. The paper concludes by stating that there is a slight decrease in calories and a similar or higher protein yield seen in crops produced by intercropping. Would there a be way to combat this decrease in calories by possible soil additives or GMOs to maximise efficiency of the crops? 


Seminar: How will the impact of climate change on soil affect different kinds of agriculture, and how will this impact global food production?
1. The article references how large losses of soil organic carbon can be reduced by low – or no –tillage practices, which favor soil communities dominated by fungi. Although, there are tradeoffs as low - or no - tillage practices have been found to enhance emissions of N2O from soil thereby offsetting the benefits of increased soil carbon storage. As we’ve learned throughout the course, solutions to sustainable agriculture are rarely black and white. What would the middle “grey” ground be for finding a balance between soil communities dominated by fungi and the increased rates of denitrification due to anaerobic conditions in compacted soils? How could increased biodiversity help achieve this balance while reducing emissions as seen in the Biggest Little Farm documentary? 

2. The paper talks about how soil moisture can affect decomposition rates pretty substantially. How will farms that rely on compost and compost tea for nutrient boosts (instead of commercial fertilizer) be able to adapt. Would climate change affect the process of composting that substantially, or would it only be the decomposition rate of pure SOM affected to that extent?  



Seminar: Why do we need cattle to enhance the sustainability of plant food production?
1. Comparisons between natural disasters and livestock grazing can easily be made. For example, forest fires clear prairie/forests thus allowing for a period of rejuvenation and soil richness like the livestock grazing benefits mentioned in this study. As a result, what kind of preexisting knowledge regarding natural disasters can be applied to this grazing question, especially in terms of the state factors time and scale? 

2. Tall grasses deteriorate in the absence of disturbances such as fire, mowing, or infrequent grazing, while they thrive and remain competitive under light to moderate defoliation. Grazing by livestock is beneficial for the environment, as it mimics natural disasters and migrations, enabling secondary growth and preventing overgrazing. In the absence of natural grazers, fields undergo changes in plant composition and growth patterns. Some plant species become more dominant, while others decline. Additionally, ecosystems become more vulnerable to invasive species, disrupting the balance further. Faced with these challenges, how have fields adapted to thrive without the presence of natural grazers? Furthermore, how can farmers prevent overgrazing in farm fields with limited space while promoting healthy pasture growth? 


Seminar: How well do current organic farming practices and regulations align with their intended goals; is there a need for modification?
1. In one of the case studies, the farmer found that the cover crop planted for weed control provided increased moisture retention during a dry season and was a major contributor to the success of that crop. Cover crops can provide a lot more benefits than just weed control in a no-tillage system. How could the use of cover crops be implemented in conventional farming? They would provide the farmers with benefits, potentially less use of irrigation, less use of herbicides, etc. The article mentions a need for more research particularly in breeding cover crops that survive winter and mature early in the spring. What are ways that more research can be promoted or how do we convince more conventional farmers to incorporate something like cover crops into their system? Is there a way to enhance or increase the collaboration between organic and conventional farmers, so that some more sustainable practices can be shared?  
2. The article talks at length about the implementation of no-till and rotational tilling in an organic context, and the true meaning of these terms (for example, how low does tilling have to be to be called “no-till” and how frequent can we till and still call it “rotational”), which I found to be an interesting parallel to how difficult it is to define “organic”. In your research, did you find that other practices in the organic farming sphere are similarly difficult to define? For example, are there grey areas when it comes to fertilizer? (i.e. are there difficulties drawing the line between organic and chemical types?). 
Also, considering that the cover crops are supposed to replace the benefits of tilling without the side effects, did you guys find other strategies to supplement that goal? For example, chickens, cattle, or other animals being integrated into a field and turning the soil that way. Does this seem feasible in many contexts? 


Seminar: Potential impacts of the ongoing declines in pollinators on the agricultural industry and global food supply: How concerned should we be?
1. When looking at Figure 5 titled “Drivers, risks, and responses to pollinator decline”, it became evident that the three sets of responses that can reduce the risks of pollinator loss are land management, pesticides and GMOs, and pollinator management. After participating in the seminar surrounding organic versus conventional farming, the “advisory committee” decided the use of labels with bars or levels was a useful method to inform consumers on what type of organic they are buying.  
How could a consumer who's informed on what type of organic food they are buying affect important species such as pollinators? By conquering one problem (encouraging consumers to buy organic, pesticide free, local food) could it in turn reduce the anthropogenic drivers that ultimately negatively affect human quality of life and wellbeing? What other methods could be implemented to solve the declining pollinator issue while also tackling another agroecological issue (or multiple) that have been presented in our seminars thus far? 

2. The paper discussed how bumblebee species in North America and Europe are not adapting well to climate warming causing range contractions. As the globe continues to warm there will be more widespread species loss and range changes. How can we use our knowledge on the biology and ranges of pollinators and their importance in agricultural ecosystems to prepare pollinator-dependent farms for increased climate warming and loss of native species? 



Seminar: Should we increase our focus on natural crop variability and traditional varieties to foster more sustainable and resilient agro-ecosystems?
1. Landraces refers to any animal or plant that has been locally adapted to be used by a specific community. If a landrace were found to be climate-resistant, it could potentially improve agriculture significantly, such as finding a gene to put into other crops.  
However, I see ethical issues in this. A large corporation could patent a genome, barring small-scale farmers from using these crops. From this paper, there is already hesitancy in the farmers adopting different strategies, which could impede cooperation between farmers and scientists. How can we use landraces to create sustainable crops without leaving the farmers who rely on this landrace behind?  

2. It is clear from the article that the successful implementation of landrace populations by farmers begins with providing farmers access to more diversity of landraces. The recommendations involve broadening the geographical reach of farmer’s seed networks through exchange visits and cross community experimentation with local and introduced crop varieties. How would linking farmer groups in different locations enhance the sustainability of agroecosystems or detract from it? For example, would the benefit of farmers being able to exchange information about crop varieties outweigh the increase in greenhouse gas emissions due to transportation for visits?  

Seminar: Managing and Sustaining Ecosystems (Chapin textbook Chapter 15) 
1. We know that the specific concept of ecosystem management has only been recently defined and is still up for debate as to the exact extent of the definition. If this concept had been defined and understood 50 years ago, or even closer to the industrial revolution 200 years ago, how different would the world look in terms of retained biodiversity? Would we still be facing the same problems with depleted resources and lost ecological capital? Would the historical implementation of these ideas have been enough to save us from some of the more severe impacts of human development such as the modern age of extinction and the rapid development of climate change? 

2. The chapter discusses all about different types of capital items and how very few of the valuable ones are able to be substituted as well as other societal needs. I for one, believe that all of these “needs” are not in fact needs and easily are considered luxuries such as convenience. It also discusses how we use and mostly overuse natural resources to obtain societal needs. How and why did we deem these things to be necessary? When did we start believing that we can just take land and take from the Earth as if we own it and completely destroy it? Is there anyway we can create a societal shift towards an ecosystem focus of fixing the Earth and forgetting all of our selfish wants?  I believe that it was never ours in the first place and that it was never within our rights to take whatever we want just because we want it and that, yes, we should give the power back to the Earth.

3. It is hard to value sustainability in decisions regarding essentials (like food and water), when these are scarce, how can we keep a focus on making sustainable decisions? Food quantity and quality is an ever-concerning global issue. We all know ways in which we can produce food more sustainably, but how do we show that sustainable practices are just as essential as the service (quantity or quality) concern? Is individual choice enough to promote sustainable practices? Do we need to improve education in this sector? Do we need to enhance the distribution of this knowledge? How can we get the implementation of more sustainable food production to occur?  


4. When discussing the concept of ecosystem renewal, the textbook states that the most appropriate framework is renewal ecology rather than restoration ecology, that is, targeting renewal efforts toward ecosystem types that are compatible with emerging climate conditions rather than attempting to restore ecosystems that are too far out of equilibrium. We all now have a better understanding of the positive feedback loops discussed throughout the student seminars and the ways in which they interconnect to enhance the sustainability of agriculture on an ecological, social, and economic level. 
With the effectiveness of debates we’ve seen throughout our class, I’d like to ask: What are the pros and cons of focusing renewal efforts on ecosystems that are compatible with new climate conditions versus the pros and cons of focusing our efforts on restoring ecosystems that have been observed to be increasingly out of equilibrium with the emerging climate?  
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