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SUSTAINABLE AGRICULTURE FOR NORTHEAST OHIO AND FOR OSCA

(Case study by John Petersen and Nancy London)

What does “sustainable agriculture” mean in the context of Oberlin, Lorain County, the Black River Watershed, North East Ohio, the U.S. and beyond?  What does sustainable agriculture mean for farmers, for businesspeople, for consumers, for rural people and for city dwellers?  One granting organization recently offered this broad general definition, "improving the profitability of producers and associated farm businesses, sustaining and improving environmental quality and the natural resource base on which agriculture depends, and enhancing the quality of life for farmers/ranchers, rural communities and society as a whole"
.  This definition emphasizes the view that a sustainable approach must be economically, socially and perhaps even politically viable as well as being ecologically sound.  This Saturday we will be visiting two agricultural operations that pursue different strategies at different scales to achieve what both view as sustainable agriculture.  Both approaches entail environmental, economic, and social tradeoffs.  

The scenario for our case

The Oberlin Student Cooperative Association does not currently have a policy on supporting sustainable agriculture per se.  However, over the last fifteen years OSCA has developed a successful policy of supporting local agriculture by actively engaging with the local farm community and using OSCA dollars to buy local produce and to support local farms (e.g. in 2002 OSCA purchased $101,000 worth of produce from local farmers
 and in February of 2004 OSCA voted to loan a local organic farm enterprise, $15,000).  Assume that certain members of OSCA are proposing to go further and to explicitly design a policy that fosters sustainable local agriculture.  Specifically, their goal is to establish a set of criteria by which to rank local farmers based on the degree to which their practices are sustainable and then use this rating system to generate a prioritized list of local farmers from which to purchase food.  The OSCA board has asked your group to do a bit of research on farming practices and to produce a draft set of recommendations regarding this policy.  This case is distinct from the airport and population cases in that your group members are not being asked to represent stakeholders.  Instead, each member of the group is being asked to gain expertise in a particular local farm enterprise or topic and then to share this information with the group.  Specifically, as background for developing your sustainability recommendations, OSCA has asked that you consider the environmental impact of farming and the specific practices of two local farmers and of Joel Salatin at “Polyface” farm (assigned in the Polan reading for this week).  The four areas of expertise (one for each group member) are:

A. Effects of local farming on the environment

B. The Diedrick Farm and Best management practices

C. The George Jones Farm
D. OSCA and local foods

Class and the case brief:

You should arrive in class having read all material in this handout, but having focused on your assigned area of expertise.  Augment this knowledge with information from the assigned readings on agriculture.  In-class discussion will focus on outlining a report for OSCA that provides a working definition of what sustainable agriculture means in terms of coop purchasing policy (be certain that this definition is tailored to OSCA), outlines a policy to support sustainable agriculture, and includes a clear set of criteria that OSCA might use to rank local farms in terms of sustainability.  In developing these criteria, carefully consider the extent to which the Jones Farm, the Diedrick Farm and Polyface farm represent sustainable practices.  What trade-offs are embodied in these different approaches?  At what scale might these practices be considered sustainable given the political/economic/social context.  Note that you should not rank the practices of the three farms against each other, rather you should consider what aspects of each might be considered sustainable and use this to inform the sustainability criteria that you develop.  As always, your write up should adhere to length and organizational guidelines outlined in our syllabus.  Be certain to cite the assigned readings to support your position.  Your report should be addressed to the OSCA board and should include sections with the four headings that follow: Background, Definition of sustainable agriculture for OSCA, Criteria for assessing sustainable practices, Policy proposal.
A.  Effects of local farming on the environment

Lorain County continues to sustain a sizeable farmland economy, despite ongoing suburban expansion from Cleveland.  As of 1997, 41% of Lorain County was farmland (a total of 130,631 acres).
  Agricultural pollution, from fertilizer, pesticide, and sediment run-off, is the largest contributor to water quality problems in Lake Erie. And the Black River Watershed, in which Oberlin and much of Lorain are situated, is one of the biggest offenders – in 1990, the International Joint Commission officially designated our watershed as an “Area of Concern” because of its large negative impact on Lake Erie's water quality.
   In fact, the Black River is one of only four designated Areas of Concern in Ohio.
 

Water that runs off of agricultural fields carries with it soil particles and agricultural chemicals that can damage receiving lakes and streams.  Sediments (soil) in the runoff increase turbidity, which prevents sunlight from penetrating deeply into the water.  This, in turn, increases temperature stratification and reduces the mixing of oxygen to lower depths.  Suspended sediments also clog fish gills, reduce visibility for predatory fish, and disturb reproduction.
 Additionally, sediments eventually settle to the bottom and interfere with boat traffic.  Fertilizers dissolved in runoff water and attached to sediment particles travel to natural bodies of water and stimulate a process known as cultural eutrophication – algae blooms, sinks to the bottom, decomposes, consumes oxygen, and aerobic organisms such as fish die.  Pesticide in agricultural runoff can be toxic to a variety of aquatic organisms.  

The problem of soil erosion in our bioregion is not limited to its negative impact on the Black River and Lake Erie's water quality.  Soil erosion also adversely affects the productivity of farmland because topsoil contains organic matter that is vital to fertility. Fertility loss through soil erosion can be temporarily masked by adding fertilizers, but more fertilizer will be needed for comparable amounts of productivity. Organic matter also supports critical soil microbial activity, retains moisture, and enables greater root penetration. Without organic matter, soil becomes compacted and less workable.  Loss of organic matter also creates a vicious cycle in which water is less able to infiltrate soil, thereby exacerbating soil erosion
  
According to studies conducted by the Northeast Ohio Areawide Coordinating Agency (NOACA) in the 1980's, southern Lorain County was characterized as "highly erodible land."   Soil in this part of the county was eroding at an average of 5 tons/acre/year.  Over 17,000 acres in this region were eroding at these excessive levels.
  Thus, soil erosion and associated downstream consequences can be considered one of the largest environmental problems facing Lorain County.  The soil and agricultural chemicals in agricultural runoff are "non-point sources" of pollution and are far more difficult to control than pollution originating from "point sources", such as factories.  Control requires broad-scale implementation of farm practices that minimize erosion.  Many would argue that such practices are an essential component of regional scale sustainability.

B. The Diedrick Farm and "Best management practices"

The Diedrick Farm that we will visit this weekend has been in the same family for three generations
.  Ken Diedrick received a degree in agriculture from Ohio State.  His son, Keith completed a masters degree in crop and soil science at OSU.  Like most farmers in this region, the Diedricks are under constant pressure to sell their farm -- Ken gets multiple calls from developers each year offering money for his land.  The farm that was adjacent to his farm now has 20 houses on it.  Father and son had hoped to keep their land agricultural into the next generation.  Unlike many other farmers in this region, the Diedricks have avoided going into debt to finance farm purchases, and this provides them with more leeway in resisting the pressure to sell.  However, severe weather conditions often result in poor crop yields.   For example, in '99 they produced 1.3 bushels of corn per acre and in '01 they produced only 0.5 bushels/acre.  Ken candidly admits that the economic implication of multiple bad years in a row could eventually force him to rethink his commitment to farming.  

The Diedrick's farm approximately 700 acres using a variety of "best management practices" that they feel maximize the sustainability of their land.  Their mix of modern and old-school agricultural approaches includes careful designed crop rotations, "precision agriculture", "no-till" agriculture in conjunction with "Roundup Ready" soybeans, and the planting of buffer strips adjacent to drainage ditches.  The following paragraphs explain some of the practices they employ.

Crop rotations and buffer strips:

Like many medium to large scale farmers in this region of the country, the Diedricks grow a combination of corn, soybeans, wheat, and alfalfa that they sell on the wholesale market.  In order to minimize their use of pesticides and fertilizers, they implement a careful crop rotation regime in which in sequential years they switch a given field from beans to corn to wheat to alfalfa (hay).  Beans and alfalfa are both legumes and fix atmospheric nitrogen, reducing the amount of additional fertilizer needed to maintain optimal crop yields.  Ken estimates that a year of beans adds 30-40 lbs of nitrogen to the soil per acre.  In addition to providing nitrogen for corn plants, rotating crops breaks up the life cycle of pests.  According to Ken, other farmers in the area who stick with corn for more than one year need to apply considerable insecticide to prevent pests from causing economic damage to the crop.  In order to diversify economically and protect himself against fluctuating market prices of all of his crops, Ken has different fields in different crops.  Since different crops require work at different times during the season, a diversity of crops also allows him to keep the farm a manageable family operation.  The Diedricks are concerned about the effects of eroded soil on downstream ecosystems.  In order to minimize sediments in the water leaving their farm fields, they plant and maintain grassy buffer strips along agricultural ditches.  These strips trap sediment before it enters ditches and streams.

"No-till" agriculture in conjunction with "Roundup Ready" soybeans :

Rather than tilling to remove weeds and prepare the soil, an increasing number of farmers, including the Diedricks, combine: new farm equipment that can drill seeds into the soil without plowing; herbicides (such as Roundup) that kill weeds; and crops that have been genetically modified to resist these herbicides (such as Roundup Ready soybeans).  There are a number of strong environmental (and related economic) advantages to this no-till approach.  First, it substantially reduces fossil fuel used for tilling.  Ken Diedrick says that he used to prepare each field with a total of 3-4  tractor passes before planting seeds.  Now he goes over just once to plant the seeds.  Second, leaving crop residues in the soil builds up the valuable organic matter content of the soil.  Finally, because the soil remains covered with living or dead plant matter throughout the year, no-till results in an enormous reduction in soil erosion (see table below).

Table 1: Erosion Potential of Selected Soils Under Different Tillage and Rotations

	
	Annual Soil Loss (tons/acre)

	Soil type
	Reduced Tillage-chisel plowing
	Continuous No Tillage
	Corn-Soybeans No Tillage
	Corn-Soybeans Conventional Tillage

	Luray clay loam
	0.62
	0.14
	0.36
	1.7

	Titusville silt loam
	6.85
	1.58
	3.95
	18.5


But when the soil is not tilled at all, some sort of herbicide is necessary to kill weeds so that the desired crop can thrive.  Roundup, and other similar herbicides, work by inhibiting the enzyme that is necessary for plants to synthesize certain amino acids, killing the weeds. Roundup soybeans, and other herbicide resistant crops, have been genetically modified to incorporate a bacterial form of this enzyme that is not sensitive to Roundup.
  So the weed plants die and the soybeans thrive.  This crop-herbicide combination has been so successful in reducing weeds that Ken estimates that 90% of local soybean farmers and perhaps 75% nationally are using Roundup Ready seeds.

Prior to the advent of herbicide resistant crops, farmers that used herbicides generally had to spray before crops were planted or emerged because crops are generally sensitive to the herbicide. Herbicide resistant crops allow farmers to target their herbicide use towards areas where weeds actually emerge, reducing their use of herbicide.  In addition, glyphosate, the active ingredient in Roundup Ready and other herbicides, has a half-life in the environment of 47 days, compared with 60-90 days for most common herbicides.  Based on the EPA's reference dose for humans, glyphosphate is 3.4 to 16.8 times less toxic than the herbicides it replaces.
  In addition, it is reported to have lower soil mobility than other herbicides, preventing movement into surface and ground water and accumulation in soil. It is also considered to have low toxicity in animals.

However, an ecological concern is that the rapid proliferation of glyphosate-based herbicides could increase the evolution of resistant weeds as well as reducing the effectiveness of this more environmentally favorable herbicide.
  In addition, although Roundup Ready soybeans have been approved for consumption in the US (indeed at this point most soybeans in the US are Roundup Ready), many activists and consumers (particularly in Europe) are concerned that they may be harmful to human health.

Precision agriculture

In the past, farmers often used intuition and rules of thumb to decide how much fertilizer, pesticides and herbicides to apply to a field.  Later, the development of methods for chemically analyzing soil and plants allowed farmers to determine average conditions and tailor application to match these average conditions.  The problem with basing application on average conditions is that, as a result of topography and natural variation in soils, different parts of a field may have very different fertility conditions.   Using average conditions to decide how to manage a field will almost certainly result in over-application of fertilizers in some regions and under-application in other regions.  "Precision agriculture" encompasses a variety of new technological tools that help farmers to carefully map out and match inputs, such as fertilizer application, to the specific fertility requirements of the land.  Precision agriculture uses the "global positioning system" (GPS) – a set of satellites in orbit around the earth -  to precisely map variation in soil conditions within agricultural fields.  Basically, a GPS receiver is attached to a sampling device that collects soil samples.  These samples are analyzed and a map of soil fertility conditions is generated.  Then, a tractor with a GPS unit coupled to a specially designed variable rate applicator is driven through the field.  The applicator applies only the minimum amount of necessary nutrient (or other substance) to the field.  There are a number of obvious potential environmental benefits of using precision agriculture.  First, it means applying only the minimum amount of substance needed in each region of the field.  This reduces the fossil fuel used to manufacture these substances, it reduces the amount of added chemicals used in agriculture, and because materials are not applied in excess, less is available for runoff to downstream ecosystems.  In Ken’s estimation, the financial investment that he made in the precision agriculture equipment has more than paid for itself in savings on fertilizer and lime use. To date relatively few other farmers in this area have adopted precision agriculture (Ken estimates 15-20 other local farmers).

C.  Community Supported Agriculture at the Jones Farm
The term organic agriculture is generally defined to include farms that do not use synthetic pesticides or herbicides, emphasize developing soils rich in organic matter, and favor organic forms of nutrient addition
 (e.g. manure, legumes, cover crops) over inorganic fertilizers (e.g. direct application of NO3, NH4, PO4).   As discussed in Michael Pollan’s book, there are certified organic farms that use practices that many would view as unsustainable (e.g. irrigation with water from a shrinking aquifer, transporting lettuce from CA to the east coast, etc.).  It may also be that certain practices that are not currently considered "organic" may turn out to be important components of sustainable agriculture (e.g. certain forms of genetic engineering, application of wastewater sludge, minimal use of synthetic pesticides, irradiation, etc.).  

The agricultural operation located at the George Jones Memorial Farm (the “Jones Farm”), is an example of community supported agriculture.  The community supported agriculture (CSA) movement advocates an economic arrangement in which the community that consumes the produce makes a long-term commitment to economically support the farm operation.  The CSA model is explicitly designed to make sustainable agriculture economically viable.  In addition to the economic arrangement, the Jones Farm is different from the Diedrick farm in scale and in crops.  Even when fully operational, the Jones Farm will probably actively cultivate less than 25 acres of land and will focus on organic fruits, greens and vegetables rather than the commodity type crops farmed by the Diedricks.  The Jones Farm also raises livestock including ducks, pigs and chickens.  Eggs and meat are sold to members of the local community. As a result of these differences, a direct comparison between the techniques used on the two farms is not appropriate.

Farm Management Strategies at the Jones Farm

Successful organic agriculture is dependent on soil quality and soil management.  The Jones Farm property had been farmed conventionally for many years, and as a result had low soil organic matter and very poor quality soil with little in the way of organic nutrient content when it was taken over by the George Jones Farm in ‘01.  In order to build the soil organic matter, the soil has been plowed and rototilled and large amounts of compost have been added.  Conventional inorganic fertilizers are water soluble which on one hand means that they are rapidly available to plants and on the other means that they can easily be washed away with runoff water.  In contrast, organic fertilizers are water insoluble and are gradually released to plants.  Organic fertilizers added to the soil at the Jones Farm include manure, composted food and leaf waste, and in the future may include bone meal, bloodmeal, seaweed emulsion, and liquid kelp.  In order to reduce erosion and further increase organic matter and nutrient content, cover crops, such as red clover and orchard grass have been grown.   Clover is a legume that fixes atmospheric nitrogen, reducing the need for adding other types of fertilizer.    

According to Brad Masi, director of the New Agrarian Center, which manages the Jones Farm, more labor is required for weed control at the Jones Farm than any other aspect of tending the farm.  The Jones Farm integrates a combination of weed suppression methods including: tillage, crop rotation, and hand weeding.  Tillage, uses specially designed tractor attachments to selectively remove weed plants from around the desired crops.  One obvious disadvantage of this approach is that substantial quantities of fossil fuel are used to run the tractor.  This is more of an issue with large scale organic farm operations.  Biodiesel, a fuel made from recycled cooking grease and oil, may be used to power the Jones Farm tractor in the future. Crop rotation (e.g., rotating spring crops with cold-tolerant crops, such as winter rye) is another technique that can be used to reduce weeds. Finally, the Jones Farm has, and will continue to rely on Oberlin College students as volunteers and as paid interns for the laborious task of hand weeding.

The Jones Farm also uses a variety of approaches to minimize insect damage to crops.  As on the Diedrick farm, crop rotation is employed to prevent pest insects from gaining a foothold in a given field.  Planting of crops is also timed so as to prevent synchronicity with the life cycles of common local pests.  "Companion planting" is a technique that takes advantage of the fact that certain plant combinations discourage pest species (e.g. interplanting cabbage and eggplants or tomatoes and chrysanthemums).  The abundance of pest insects will also be reduced through the use of "biological control", which involves introducing insects that are natural predators of the pest species.  Finally, when necessary, the Jones Farm applies non-synthetic organically approved insecticides, including Bt toxin, pyrethrum, and rotenone to kill pest species.
A substantial fraction of Jones Farm produce has been and will be purchased by OSCA.  The large coop dining facilities produce waste food that can be composted and returned to the Jones Farm for use as a valuable soil amendment.  This allows for the development of a material loop between food production and waste recycling.


D.  OSCA and local Foods

OSCA's policy on supporting local farmers has a history
.  In the early 1990s, a number of OSCA members (including Brad Masi) initiated a drive within the organization to purchase more local foods.  They started by simply driving around Lorain County looking for farms with produce and filling the OSCA truck (this was fun, but not terribly efficient according to Brad).  Later OSCA developed a much more organized approach including the establishment of an all OSCA local foods coordinator position.  Today there are apparently two such positions that overlap academic years so that local farmers experience continuity in interactions with OSCA.  Each co-op appoints a local food coordinator that works with the all-OSCA coordinator and with the individual coop's food buyer to coordinate purchases.  As stated in the introduction, in 2002 OSCA purchased a total of $101,000 in local foods from 12 different farmers (the Jones Farm received $17,000 that year).

A recent local foods coordinator for OSCA made the following statement:

On the all-OSCA level, we don't have a formal local foods policy.  The general ideal is to buy as much locally as possible, but as the all-OSCA local foods coordinator I don't actually make decisions about quantity of food we get or which of the farmers we buy from (out of the ones we know have stuff available).  Who we buy from is currently determined largely by who can deliver to us, which not all small farmers are willing to do (the Jones Farm did, but they were so close to campus), and we also buy from the Amish (we have to drive and pick it up, which means we can only buy as much as can fit in one truck, or else deal with having to make multiple 2-hour trips).  Aside from the Jones Farm, I can only think of one grower who is certified organic (one of the Amish), but most of the other people use minimal pesticides as needed.  Others, like Millers Orchards, are purely conventional as far as I know, and their use of pesticides has never come up as an issue, perhaps because there isn't a significant organic orchard around as an alternative.

On an individual co-op level there are sometimes policies concerning local foods.  For example, in the past Fairchild has passed proposals to buy only local produce during the fall, and to buy organic whenever possible.  Issues surrounding this include the higher cost or organic food (many students are in the co-ops because they are cheaper), and the larger amount of time needed to prepare food from small local farms like the Jones Farm (which often didn't have the labor-time to wash or sort produce very well).  In general we have bought food from the Jones Farm over food from other growers because OSCA students feel a larger investment in the Jones Farm.  Many co-ops have provided credit to students to go help out with the harvest for OSCA, and many students have worked there over the summers, and OSCA has loaned money to the Jones Farm operation.






�Note: The folks represented in this case are real people.  We have attempted to characterize the facts and their views as accurately as possible.  However, the particular scenario presented here is intended only to provide a context for fruitful discussion; it is not intended to realistically represent a current dilemma facing OSCA.  For instance, given the crops involved, OSCA would not be able to purchase from the Diedrick farm – don't worry about this.
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