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payments et cetera which according to one report, now make up about 75% of farmers realized net
income, up from about 30% in 1981. 2

Thus while the question of economic sustainability is an important one,it was not attempted to
document the precise financial status of each farm as this would entail intrusion on personal
matters which are not really pertinent to the question. Instead, holdings and operation of the farms
were documented in detail which will allow their economic status to be assessed by making
reasonable assumptions about interest rates, cost of equipment et cetera. Alternatively, it could be
considered in the light of different assumptions, for example different subsidies. Financial data that
were available and offered were incorporated in the report.

Many of the SA practices that have been implemented on these farms were well known
beforehand, e.g. planting of windbreaks, but they were not commonly practiced in the region. In
documenting the SA practices, we wanted to illustrate for non-farmers, the kinds of factors
affecting the farmers' decisions or abilities to implement them. We asked what were the incentives,
where did the ideas come from, was there technical or financial assistance, what were the
impediments and what would the farmer like to do but can't and why can't it be done? Some of the
factors are matters of constraints or practicality. Almost always, there is more than one
consideration involved - the farmers of necessity deal with whole systems.

Other factors may involve some logical thinking about the underlying biological processes, based
on some kinds of general principles. The farmers' test of their concepts is the success or not of
innovations in maintaining or improving the system with the same or fewer inputs. In some cases,
the concepts and practices are ones that have been developed scientifically and adopted or adapted
by the farmer. In other cases, it remains for science to document and explain the farmers'
innovations.

SUMMARIES OF THE CASE STUDIES

I. Small Scale, Intensive Organic Vegetable Production in Nova Scotia: The
Kungl Farm.
(Regional Researcher: David Patriquin)

Probably every Canadian city has a complement of health food stores, food co-ops, restaurants
and individual families which buy "organically grown" food from local producers. Within the last
few years, some of the larger supermarkets have begun to market organic produce. This
development has created a new marketing niche for farmers, and the farmers involved are often the
first to try or develop techniques that later have proven to have wider application in sustainable
agriculture.

Norbert Kungl, a graduate of an agricultural college in Germany, immigrated to Canada with his
spouse Uta in 1982. While working full time on other jobs for most of the period since then, they
cleared long abandoned farmland on the Minas basin and began to grow vegetables organically. In
1990, they sold $34,000 of vegetables produced on 6 acres and 5000 square feet of greenhouse
space including 1.5 acres of cole crops lost because of drought. While the Kungls have been
successful in establishing supermarket outlets for their and other farmers' produce, they prefer to
market directly to consumers, which they do at Farmers' Markets, and by organizing consumer
buying groups. To cater to a demand of their customers, they are beginning production of eggs
from free-ranging hens for which they have built a movable hen house and fencing system.
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New Market Niches: Norbert and Uta Kungl building a mobile chicken coop and fencing
system to produce eggs from free-ranging hens. The eggs are being produced to cater to a demand
from customers who are organized in buyer groups to purchase organically grown produce.

Soil fertility is maintained through cover cropping, rotation of the vegetable ground with land kept
in leguminous sod for several years, and applications of lime, aged cattle manure, and crab meal.
They experiment continuously with new varieties and new methods for controlling pests and
weeds. A formal, replicated experiment set up in 1988 to compare several techniques for
controlling cabbage root maggot confirmed Norbert's suspicion that rotenone, a botanical pesticide
often used by organic producers, was not very effective; floating row covers and tar paper discs
significantly reduced pest infestation. Norbert feels that much of the need for weeding, which
takes up a lot of labor in most organic vegetable operations, can be reduced through use of cover
crops. In 1989/90, an experimental mustard cover crop-to-carrot sequence reduced the weed
pressure very substantially in the carrot crop.

II. Potatoes in New Brunswick: the McLaughlin Farm
(Regional Researcher: David Patriquin)

Potatoes are New Brunswick's principal agricultural product. Since the 1950s, potato production
has been transformed from being one of a number of products on more than 20,000 mixed farms
to being the principal or only product on fewer than 500 farms. These highly specialized systems
are dependent on heavy machinery and intensive use of fertilizers, growth regulators and
pesticides, which has led to some critical environmental problems. At the same time, low prices
for potatoes has made it a tough industry to survive in, and for most farmers, there is little latlrudc
to experiment with SA practices.

The McLaughlins began to implement more sustainable practices in the mid-70s. The case study
illustrates that one of the benefits of adopting more sustainable farming practices for potatoes is
improved yield, aesthetic quality, and keeping quality. Some of the key factors in develdping more
sustainable practices were (i) including a small livestock component in the farm operation which
gives more cropping options for management of erosion-prone land, provides an on-farm use for
culls (which recycles nutrients and gives better monetary value for the culls) and produces
compost which can be applied selectively to improve areas of low fertility; (ii) the province's insect
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monitoring program; (iii) hand harvesting which avoids the direct physical soil degradation
associated with use of mechanical harvesters, and allows more control over quality; (iv) keeping
costs down by recycling of old machinery, and avoiding the usual debt burden assumed on
intergenerational transfer of farms. With lower costs and higher yields per unit area, they are able
to maintain on average, longer rotations with potatoes than would otherwise be possible.

Hand harvest of Potatoes in New Brunswick: Many farms still harvest potatoes by hand,
a practice that is highly dependent on a school potato break. Other family members often
accompany the school age children. Here, a potato digger removes potatoes from the ground,
while a student, a preschooler and an adult put potatoes in baskets which they empty into the
barrels. Hand harvesting is more gentle on the soil than mechanical harvesting, and patches of
diseased potatoes can be avoided, thereby increasing storage quality.

Most of the McLaughlins' practices could in principle be adopted by other farmers save one: the
hand harvest which is dependent on a school "potato break". The break could soon disappear
because it is not compatible with the life style of the majority of today's rural residents or with
academic demands on high school students. '

ITI. Dairy in Quebec: Ferme Fleuralic
(Regional Investigator: Pierre Jobin)

Quebec has long had a reputation for strong support of its farming community, and more recently
for introducing strict environmental legislation. The demand for organic food has grown faster in
Quebec than elsewhere in Canada and the province has the highest concentration of organic farms.

Louis Fleurent, began converting his dairy farm to organic management in 1988. A new rotation of
crops has been implemented: Years 1-3: alfalfa hay; Year 4 : hay tumned under in mid-summer, soil
fallowed 2-3 weeks and a brassica catch/green manure crop seeded; Year 5: cereals/brassica catch
crop; Year 6: cereals followed by a short fallow and direct seeding of hay in late summer. A
shortened interval under alfalfa hay reduces invasion by couch that occurs in older stands. The
mid-summer cultivations in years 4-6 followed by fall crops control couch that gets established in
the hay. The direct seeding of hay in late summer is an innovation of Mr. Fleurent that allows for
better control of weeds than spring seeding or undersowing in cereals. A finger weeder is used for
harrowing of weeds, and he plants cereals deeper than before so that they resist the harrowing
better. He intends to implement rotational grazing on pastures to control weeds and increase
productivity. He has eliminated use of synthetic fertilizers with little or no loss in production to
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date. The quantity of bedding has been increased to conserve more of the liquids, and to improve
the manure/bedding mix for making compost. There is a limit to how much liquid that straw will
absorb; use of supplementary materials is being examined to determine if manure can be handled
entirely in solid form with only small liquid losses. All of the innovations are subjected to critical
economic evaluation which he is able to do through participation in a government subsidized
program which enables farmers to hire economic consultants. A similar program enabled a group
to which he belongs to hire a consultant to assist in them in conversion to organic agriculture.
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Canola used as a catch crop/green manure on Ferme Fleuralic, late October, 1989.
Hay ground was cultivated in late July with a chisel plow and fallowed for 2 weeks; then compost
was added and canola sown. An adjacent strip was conventionally managed with application of
fresh manure and late plowing in October. Mixed grain was planted in 1990. There was much
less weed pressure in the catch crop strip, especially from couch grass (Agropyron repens), and
the yield was about 25% higher than in the conventionally managed strip.

IV. A Diversified Mixed Farm : The Jeffray Farm in Ontario
(Regional Researcher: Roger Samson)

The Jeffrays operate a diversified mixed livestock farm which they began to convert to a "certified
organic" operation in 1988. The main enterprise is a 40 cow milking herd which processes most of
the farm's field production. There are also sheep, laying hens, Muscovy ducks, a cereal cash crop
(spelt) and vegetables which are complementary to the dairy operation. The major change made
was to eliminate most of the corn from the cows' ration. Corn silage was replaced with an
increased amount of mixed alfalfa and grass silage, and corn grain by cereal grain. Milk production
dropped initially but has again reached 50-55 I=Ibs/day. They found that they had to provide same
soybean (which had been dropped) to high producing cows, and that cows had to get in better
body condition so that they could draw on body fat and tissue reserves during the period of peak
energy erquriements. A computerized system is used for the grain ration and roasted soybeans.
Changes were also made in the dairy herd health practices and dairy cleaning system. Sheep would
not on their own be profitable, but in the total system improve forage utilization, consume waste
vegetables and help to keep pastures clean of weeds. Complex seed mixtures are used to establish
hay and pastures. A new rotation ensures that land is always covered in the winter. Vegetables are
planted on different fields of the rotation according to their fertility requirements. To work towards
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better genetic adapatation of crops and livestock to their farm, the Jeffrays keep their own seed and
bulls.

Sheep graze weeds and natural regrowth of cereal in the fall after harvesting
winter rye. The principal product of the Jeffray farm is milk from dairy cows. Sheep, laying
hens, Muscovy ducks and geese provide some additional income but they are kept primarily for
functions that are complementary to the main operation, such as processing of wastes, control of
weeds and flies, and providing roles on the farm for children.

The transition to organic farming has taken place fairly smoothly, thanks to advice offered by
farmers in the Ecological Farmers Association of Ontario who had made similar transitions
previously. Economic benefits have been realized both in reducing costs and in developing high
value crops for off-farm sale.

V. Cash Crops in Ontario: The Smith Farm
(Regional Researcher: Roger Samson)

Doug Smith has implemented a number of practices that provide more protection for the soil and
significantly reduce expenditures on chemical inputs and machinery, while maintaining or
increasing yields. In 1984, he changed over from a continuous corn/mouldboard plowing system
to growing corn and soybean on ridges. In 1988, he introduced strip-intercropping of corn,
soybeans and winter wheat in side by side 15 foot strips. He reduced herbicide use by two thirds
through banding the herbicide on rows and cultivating between rows. Comn yields were increased
by increased sunlight exposure and by increasing the density of planting in the outside rows of the
corn strips. Rotating the crops greatly reduced infestation by corn rootworm. Soybean yields in
the outside rows were suppressed in the corn/soybean system by shading but by introducing a
third crop, winter wheat, this differential was eliminated. He has started to relay crop soybeans
into into winter wheat at heading to take advantage of sunlight that would otherwise be wasted He
is experimenting with planting a vetch cover crop after the winter wheat, to make more use of
solar energy and to reduce N requirements for the succeeding corn crop. A major benefit of the
changes is lower machinery costs, and reduced machinery storage area.
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STRIP-INTERCROPPING OF CASH CROPS: Doug Smith plants his cash crops on
ridges in alternating 15 foot strips; photo shows left to right, winter wheat, corn. and soybean.

VI. Grains and Hogs on the Prairies: The Baumls
(Regional Researcher: Mark Gimby)

Four families and three generations of Baumls (from left to right: Ray, Rob,
Clarence, and David) farm 13 quarters of Prairie land. The Baumls believe that the idea
of growing grain for export has had its day. "We will have to look at new crops and possibly new
markets if we want the family farm to survive" says Ray. "We will probably have to go back to a
more mixed kind of farming with different kinds of livestock, possibly silviculture.”
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The Bauml farm is a four family unit of 2080 acres situated in the Black soil zone. On-farm
income is derived from hogs and cash crops. They have 6-7 miles of treed shelterbelts which
they began planting in 1970. In the last few years they began to cut chemical inputs, and change
the crop rotation. One of the seven quarters was certified as organic in 1990. On half of the fields,
sweet clover is plowed down in a partial fallow or there is a straight summer fallow; half of the
fields are seeded to spring wheat, durum, peas, lentils, barley, buckwheat, oats, rye and red
clover. Delayed seeding and post-emergent harrowing is practiced to control weeds; some
herbicide is still used. No synthetic fertilizers are used; instead they rely on legume plowdowns,
and pig manure. Most of the feed for pigs is grown on the farm. They experiment with different
field practices in side by side strips, e.g. for mechanical control of weeds, and use of rock
phosphate and PB 50, a biological seed treatment for phosphorus enhancement.

VII. Tree fruit farming in British Columbia: Wayne Still's
Vialo Orchard and Apiary
(Regional Re_searcher: Linda Edwards)
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An orchardist cuts down the traditional large trees to make way for high density
plantings of smaller trees. The fruit industry is experiencing hard times. To remain
competitive in the global market, growers are cutting down the traditional large trees and
establishing high density plantings of smaller trees. The smaller trees fruit earlier allowing a more
rapid turnover of varieties, and they are easier to prune and harvest. Since 1981, Wayne Still has
used organic techniques to maintain a traditional, large tree orchard. With the introduction of
effective controls for codling moth, and good prices for organic produce, more orchardists are
adopting organic techniques.

There is pressure to reduce the use of pesticides on fruits because of the development of resistance
by pests, a decline in the rate of production of new pesticides, concern by consumers over
pesticides, and pressures from urban people living in rural areas. Prices for organic fruit produced
in B.C. have averaged 4-5 times those of conventionally grown fruits, but because of high losses
to pests, these operations have not been very profitable. This situation changed in 1990 due to the
development of effective non-chemical controls for codling moth, the major pest of apples in
organic orchards. >

Wayne Still has operated a 4.5 acre organic orchard in the Similkameen Valley since 1979; it has
been managed organically since 1981. He regards it as a heritage orchard preserving old strains.
He manages it as a woodlot with trees of different ages and a minimum of intervention. (In
































































































Potatoes in New Brunswick 40

In summary, the case study illustrates that one of the main benefits of adopting more sustainable
farming practices for potatoes is improved yield, aesthetic quality, and keeping quality. On the
McLaughlin farm, some of the key factors in developing more sustainable practices are (i)
including a livestock component in the farm operation which gives more options for management
of erosion-prone land, provides an on-farm use for culls (so nutrients are recycled), and produces
compost which can applied selectively to improve areas of low fertility; (ii) the province's insect
monitoring program; (iii) hand harvesting which avoids the direct physical degradation of soil
associated with use of mechanical harvesters, and allows more control over quality; (iv) keeping
costs down by recycling of old machinery, and avoiding the debt burden of intergenerational
transfer; with lower costs and higher yields per unit area, they are able to maintain on average
longer rotations with potatoes than would otherwise be possible.

Table I1. Partial list of structures and equipment on the McLaughlin farm

Structures: 1 barn with livestock
3 potato houses
1 machine shed
1 repair shop
1 granary (wooden)
1 bunkhouse for 12-15 pickers, with cooking facilities; outhouse

Vehicles: 5 old tractors, 30, 45,55, and two 96 hp (newest is 1971 model)
3 four ton trucks for hauling
2 old trucks; used to haul water for sprayer & hold potatoes while racking

Field equipment 4 bottom plow
14 foot disc
spring tooth harrow
vibrashank, 14 feet
tool bar and old cultivators and hoes
manure spreader PTO
grain seeder, 12 feet
sprayer
baler
haybine
forage harvester
rake
Combine Massey Harris 1960
Electric shoveller
Skidstear loader
4 diggers, 2 with transmissions; use 2 at any one time
450 barrels

IL.3 Adoption of SA practices within the industry at large

Erosion control

Awareness of the erosion/soil degradation problem has increased a lot in the potato industry at
large beginning in the early 80s especially in the northern part of the potato belt. According to J.P.
Daigle, a Soil Conservation Engineer with the N.B. department of Agriculture, the formation of a
SCIA (Soil Crop Improvement Association) by farmers was a significant factor in increasing
awareness. Technology demonstration projects were set up on some local innovative farms in
highly visible locations, and demonstrated that good soil management can increase yields and
quality. Currently, protection measures are implemented on approximately 300 to 700 additional
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