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This session will provide cultural and marketing information for several novel
berry types with commercial potential in Michigan and the Upper Midwest.
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2:00 pm

Saskatoon Berry Establishment Practices
 Robert Spencer, Alberta Agriculture & Forestry, Alberta, Canada

2:30 pm

Haskap Potential for Commercialization in the Midwest
 Bob Bors, Plant Sciences Dept., Univ. of Saskatchewan -- As haskap is
becoming commercialized it is important to understand the advantages and
weaknesses. Some cultivars are better adapted for large scale operations and
not enough is known about soil nutrition and training methods. The University
of Saskachawan has been breeding haskap since 2001 using a worldwide
collection of germplasm. Many developed cultivars have potential for use in
the Midwest.

3:10 pm

Developing an Aronia Industry in the Midwest
 Kent Klinkefus, Midwest Aronia Association, Harlan, IA

3:40 pm

Goji Berries; Can They Be Grown for Profit in Michigan?
 Eric Hanson, Horticulture Dept., MSU -- Goji has been cultivated in China for
centuries for its nutraceutical properties. The fruit are now marketed globally
as juice, dried fruit, and even ingredients for cosmetics. Cultural requirements
and marketing ideas will be discussed.

4:00 pm

Know Where Its Going Before You Grow It
 Mark Thomas, MSU Extension, Paw Paw, MI

4:20 pm

Session Ends

Saskatoon Berry Orchard Establishment
Robert Spencer, Commercial Horticulture Specialist
Alberta Ag-Info Centre, Alberta Agriculture and Forestry
Postal Bag 600, 4705-49th Ave, Stettler, Alberta, Canada T0C2L0
Robert.spencer@gov.ab.ca; Tel: 403-742-7563; Cell: 403-742-7888

Saskatoon Berry Orchard Establishment

Orchard Requirements
The preferred site for a Saskatoon berry orchard would be on a Northeast or eastern slope, with a 1 to 5
percent slope, to allow for air and water drainage. As much as possible, ensure that rows are oriented to
allow air to drain off of the field. Some shelter from prevailing winds is also an asset.
Soils
Saskatoon berries will grow on a wide range of soil types, however the ideal characteristics is to have a
sandy loam to loam soil, with a pH of 6 to 7.5 and 2 to 3 percent organic matter.
Climatic Requirements
Saskatoon berries are native to temperate regions and dormant and properly acclimated plants are very
hardy. Flowers may be damaged spring frosts. Plants require a minimum chilling period of approximately
3 months, where temperatures must be less than 4°C (39°F).
Maturation Period
Saskatoon berries take some time to mature, having a juvenile period lasting 3 to 4 years, with only
vegetative buds produced. After 4 years, mixed flower/leaf buds are produced, resulting in fruit
production. Full production should be expected after 7 years or so, depending on growing conditions.
Propagation
Plants can be propagated in a range of methods, including growing plants from seed (seedlings), or
vegetatively from cuttings (range of types), suckers or tissue culture plants. There are differences between
seedlings and plants grown vegetatively.
Seedlings vs. Clones
Seedlings
 Not genetically identical
 Tend to be variable:
o Plant shape, size
o Flowering period
o Fruit yield, colour, size, etc.
o Yield
 Northline seedlings = very consistent

Clones
 Identical to parent plant
 Don’t tend to vary a great deal
 May no have distinct growth phases prior to
maturing
 May be more precocious (come to fruiting more
readily)

Saskatoon Berry Orchard Establishment
Planting
It is highly recommended that growers spend 1 to 2 years (preferably 2 years) preparing their orchard site
for planting. This includes managing perennial weeds, breaking ground and adding organic matter and
nutrients.
As a general rule, plants should be spaced 3 to 5 feet (1-1.5m) apart in the row. Between row spacing will
depend on the harvesting method that is planned for the orchard. U-pick orchards typically have rows
spaced 12 to 16 feet (3.5-5m) apart, which gives enough space for mowing, spraying and other orchard
maintenance activities, and will not crowd customers (provided plants are pruned regularly). Orchards
that will be harvested mechanically usually have rows spaced 17 to 20 feet (5-6m) apart, which will allow
for movement of harvesting equipment. Plants are pruned to fit with the preference for the specific
harvester. Based on in-row and between-row spacing, the number of plants required per acre will range
between 800 and 1200 plants.
Planting can take place in spring, later in summer (August) or in fall. Some extra care may be required to
ensure successful establishment during hotter and drier periods.
Plants should be placed 1-2 inches deeper in the soil than they were in the nursery, which will prevent
losses due to soil heaving, drying out of plugs, etc. Plants should be well watered after planting.
Growers will likely observe differences in how plants grow (in establishment) based on the type of plant
they use. Growers will likely also plant at different times depending on the plant that they are using.
Dormant plants are usually plants in the early spring or late fall. They have had an extended period of
dormancy.
Cold-treated plants were actively grown but were then placed into cold storage for about 6 weeks,
resulting in dormancy. These plants tend to produce larger plants, with lots of shoot growth. It should be
noted that cold-treated plants will likely cost more, due to the additional steps to produce them.
Actively growing plants are essentially live, woody transplants. They tend not to put on a lot of shoot
growth, but will root extensively. They should be hardened off somewhat prior to planting to reduce
transplant stress/shock.
Planting Methods
The traditional planting method involves placing the plants 1 to 2 inches deeper in the soil than it was in
the nursery and the drip line (if used) is placed along the surface.
Deep planting involves planting in a trough or furrow that is 4 to 6 inches deep, with it being gradually
filled in over time. The drip line could be buried or on the surface.

Saskatoon Berry Orchard Establishment
Advantages of Deep Planting
 Reduced suckering
 Maintains individual crowns
 Promotes deep, central rooting
 Results in a multi-stem shrub with shoots originating from the crown (not root suckers)
 Can reduce susceptibility to root diseases (cankers) and insects (woolly elm aphids)
Pruning
Pruning is important for maintaining plant height, size, shape, health and the overall productivity of an
orchard. Pruning is done to remove suckers and larger branches and to remove diseased or damaged
growth. Most pruning is done in the dormant season, either in late fall, late winter or very early spring.
Pruning for health reasons would be carefully carried out during the growing season, as identified.
There are a number of styles of pruning that is done in orchards, with the amount varying. General
maintenance pruning for orchard height and row width (which relates to productivity) should focus on
removing between 25 and 33 percent of stems annually (removing ¼ to 1/3 of stems on a 3 to 4 year
cycle). Remove all branches that are larger than a toonie (larger than an inch or 2).
Growers may also selectively prune plants in different ways during different growth phases, such as
establishment, training, or production/maintenance. Removing larger or diseased and damaged growth is
done as required.
Another method is to rejuvenate orchards. This is where either the orchard has been left for an extended
period and is mowed down completely and then allowed to regrow, or it was left and has to be “reset”, as
it is old, tall and unproductive. With rejuvenation, growers will need to do removal pruning afterwards, to
establish a correct plant density from that point onwards.
Pruning could or should be tied to harvesting method and harvester types. Growers should prune to adjust
row and plant width, density and height for applicable harvester types. Over the row or upright harvesters
work best with tall plants and narrow rows, so pruning is carried out to remove suckers and keep rows
less than 18 inches wide. Side-row / Sideways harvesters work best with shorter plants and somewhat
thicker rows. Growers may not need to prune as much, removing suckers and larger stems. The idea is to
have plants that are flexible and “bendy”.
Encouraging Multiple Shoots in Saskatoon Berry Plantings
Depending on the nature of your orchard, having plants with multiple shoots (as opposed to 1 or 2) may
be desirable. Growers should consider their desired plant density, their target market, their harvest method
(hand versus mechanical) and other factors that might influence this decision.
Single stemmed plants often develop from seedling plants that were produced/grown in tissue culture.
Tissue culture plants don’t tend to have the same suckering response as plants that are vegetatively
propagated from etiolated cuttings. In order to overcome this single stem tendency, growers can try to
create a multi-stem plant.
First, it is important to establish a deep crown. Growers should plant new plants deeper than what they
might normally when transplanting. Place plants in the soil so that the crown is 1-2 inches (or more)
below the surface of the soil. Allow plants to establish for a single season, to encourage establishment and
ensure that they have taken hold. Plants should then have their central leader removed approximately 1-2
inches above the soil. This will encourage regrowth of multiple shoots from the crown.
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Growers should ensure that plants remain at the deep planting depth, as heavier soils may cause crowns to
heave or be pushed up to a more shallow depth, or become completely exposed, resulting in poor
establishment and crown death (due to drying out).
Economic Considerations
While multiple shoots may be desirable, using the above method to establish a multi-stem plant will likely
be cost-prohibitive. Over time, most plants will sucker and fill in, resulting in a multi-stem plant anyways.
It may be easier to plant deep, so that suckers come up from the crown and then adjust canopy density
through normal pruning practices (removing ¼ of the plant stems annually, once they are larger).
Alternatively, use dormant plants planted in spring, and then manage the canopy density throughout the
juvenile establishment years, and beyond.
Pruning labour is essentially hand labour, which is expensive. Using methods that reduce this labour can
improve profitability. Renewal or rejuvenation pruning can be effective, sacrificing production on an area
of the orchard without the labour costs of pruning everything.
Deep planting can be beneficial in other ways, as it reduces the risk of injury by woolly elm aphid
feeding.
Additional Resources
Saskatoon Berry Production Manual – available from Alberta Agriculture and Forestry Publications
www.agriculture.alberta.ca > Publications, DVDs, CD-ROMs > … For Sale - Horticulture

Haskap Potential for Commercialization in the Midwest
Dr. Bob Bors, Dept. of Plant Sciences, University of Saskatchewan
51 Campus Drive, Room 2C02, Saskatoon, Saskatchewan S7N 5A8 Canada
www.fruit.usask.ca, bob.bors@usask.ca

Haskap is also known as blue honeysuckle or honeyberry and by the scientific name Lonicera caerulea.
This species is native to the boreal forests of the northern hemisphere. There’s a great amount of
variability in this species due to its wide range of habitats and climates which have been influenced by
various breeding programs. Growers need to be aware of the advantages and disadvantages of different
types of varieties. The following descriptions are generalizations and conclusions based on varieties I’ve
studied at the University of Saskatchewan from the year 2000 to 2015. However, I expect that newer
varieties in the decades to come will be improved and may not have the shortcomings listed.
Russian varieties: These are early blooming and early ripening. Often they bloom a month before the last
frost and will be ripe 6 to 8 weeks later. Breeders have bred them to be very easy to pick by hand. Using
the tickle method, fingers can brush the bottom sides of the berries and they come off easily. While this
can be an advantage for handpicking it is a disadvantage for large-scale production because the harvest
window is very short. Berries can easily fall off during high winds and may have only a harvest window
of three or four days. Berries of Russian varieties tend to be long and narrow and even the few that will
hold onto little longer will dehydrate quickly. Many of the Russian varieties have bitterness which was
considered by their breeders as an asset when combining with vodka to make liqueur. Varieties with
slight bitterness does not seem to be a factor when making jam and other products where sugar is added
but can be a disadvantage for fresh eating and possibly certain other products.
Japanese varieties: in Japan there aren’t really many varieties and only a few have been named. Some
companies have their own proprietary varieties that aren’t available. A couple nurseries have brought
seedlings from Japan and named them. Japanese germplasm tends to bloom and ripen a couple weeks
later than Russian germplasm. Berries tend to be rounder and heavier than Russian varieties. Berries are
held on bushes stronger than Russian varieties and are less prone to falling off during windy conditions. A
big disadvantage to some Japanese selections is a tendency towards uneven ripening. Haskap berries can
look ripe on the outside before they are ripe on the inside. Unripe haskap taste like lawn grass. Because
Japanese varieties hold onto the fruit strongly it is possible that eventually all the berries will be ripe and
can be mechanically harvested.
In the near future varieties from Maxine Thompsons program in Oregon on are beginning to be sold in the
USA and Canada. Maxine has been using Japanese germplasm in her breeding and she may have selected
some of her varieties to be more even ripening. Having grown dozens of Maxine’s selections from her
previous generation I must say that her varieties are quite an improvement over the basic Japanese
germplasm. Maxine found that in Oregon Russian varieties tended to break dormancy during warm
periods in the middle of winter and would get damaged and not set fruit. By working primarily with
Japanese germplasm she was able to breed haskap adapted to her climate that would not break bud until
spring.
Kuril varieties: a few varieties of this type have been sold in North America. They are mainly ornamental
with large leaves but not very productive. They tend to have large fruit the tastes sweet but not very
aromatic or flavorful.

Hybrid varieties: the University of Saskatchewan program has focused on interbreeding different types of
haskap with the goal of incorporating the best traits from different types. Our goal has been to produce
new varieties with a range of ripening times with bushes that are better adapted to mechanical harvesting.
The following graphs illustrate the diversity of haskap breeding material is grown in Saskatoon.

Figure 1. Haskap is a self incompatible species. It is important to have compatible varieties that bloom at the same time to be
planted together. During years when spring warms up quickly there is much more overlap in time of bloom between varieties.
During years where spring warms slowly, there is less overlap.

Figure 2. There can be quite a difference in yield between varieties especially during early years of production. Yield trials are
underway but this trial demonstrates there can be large differences for productivity.

Figure 3. These charts show variation of our advanced selections for the important traits of Berry size sugar levels in acidity.

Figure 4. Haskap selections are particularly variable for anthocyanins but there is also variation for flavonoids and phenolics.
(The blueberries used in this study were berries purchased at the grocery store and may or may not be representative of
blueberry varieties.

Pests and diseases: Haskap has only a few pest and diseases of concern. The biggest problem with them
is that birds like to eat the fruit especially since they’re the first fruit to ripen during the growing season.
Some growers have gotten away without bird netting but most need to use it. Powdery mildew seems to
be the most important disease for haskap. Under Saskatchewan growing conditions we’ve selected our
varieties to be resistant to powdery mildew. We’ve noted that much haskap germplasm is susceptible.
As varieties are grown farther South than other regions we’ve had reports that even our varieties will
get mildew. Although we don’t have SWD in Saskatchewan yet I’m told that SWD will attack haskap in
other areas. But we don’t know how susceptible they might be. It’s possible that with early ripening
types the SWD population might not be so high at the time of haskap ripening.

Mechanical harvesting: Generally speaking, bushes of haskap varieties are adapted to mechanical
harvesting. Branches seem flexible and fruit is easily shaken off. We happen to use a sideways Harvester
in Saskatchewan because that Harvester is commonly used for the Saskatoon industry. Sideways
Harvester works well with suckering bushes like saskatoons and dwarf cherries. However I’m told
sideways Harvester’s don’t work well with highbush blueberries because as their branches are more
brittle and would get damaged by such a machine. My understanding is that blueberry growers prefer
upright harvesters that cause minimal damage to plants. It is important to contemplate what type of
Harvester is going to be used when planting haskap. A sideways Harvester works well with wide multi-

stemmed bushes as such plants will be larger and higher yielding. But if one is going to use an upright
Harvester it’s better to train plants to be more narrow at the base.
Haskap products: haskap can be used in a wide range of products. It can be used in almost any product
that berries are used in. This includes ice cream, juice, tea, jam, pastries, wine, liqueur, pies, smoothies,
etc. many growers are selling it as a frozen Berry to consumers and wholesale to manufacturers. It is
also being processed into a powder that can be used in the food industry but also may be used in health
products. Haskap is extremely high in antioxidants and is generally at a level higher than blueberries
although haskap itself is highly variable.
Haskap future: I believe haskap has a future especially as one of the first fruits of the season it is likely to
get a higher price for that reason. It has many products that could be used in various markets but such
markets need to be developed. It is important for growers getting into haskap to have an idea of what
markets they are aiming for and to select varieties suitable for such a market. At this point in time there
are a few manufacturers. But one doesn’t just show up with a truck full of berries at a factory and
expect somebody to take them off your hands. One needs to understand what manufacturers want and
build a relationship ahead of time.
Markets can be developed. Haskap often produces fruit just a year after planting but in small quantities.
During their early years is worthwhile to pick samples of the fruit and give them to potential customers
or do product testing with them. If grown properly commercial harvest will begin in four years after
planting small plug plants. By that time one should have already worked out where your markets will be.

Developing an Aronia Industry in the Midwest
Kent Klinkefus, Midwest Aronia Association Board Member
I.

Personal Information
a. Born and raised on the farm
b. Educator for 38 years (HS Principal for 28 years)
c. Became interested in the aronia berry after reading an article in the Des Moines Register
in 2008
d. Planted my first plants in 2010 and currently have 12,000 plants on 15 acres
e. Organic since 2014

II.

Changes in the industry since 2010
a. Education
i. Midwest Aronia Association and grower groups (NAG- National Aronia
Growers) (Conference and regular meetings)
ii. Grower to grower networking (Eastern Nebraska/Western Iowa Grower Group)
iii. Research (Challenges with funding)
iv. Public (Iowa State Fair/Expos/festivals/conferences/media)
b. Practice
i. Tighter controls on food handling
ii. Handpicking ($.50-$.65/lb) versus availability of harvesters( $.30/lb)/planters
iii. Field to processor practices
iv. Soil amendments
c. Industry growth
i. 100 plants to 100 acres
ii. Investors

III.

Why the aronia
a. Indigenous to the United States
b. ORAC value comparisons
c. Focus on personal health
i. Supports the health of every bodily system and organ

IV.

Developing the Industry
a. Challenges
i. Funding – cost thousands to identify, develop, mass produce, and market a product
ii. Berry availability (More growers needed)
iii. Lifebrook (Company launched by National Aronia Growers)
1. Launched in July of 2017
2. Marketing through Direct Distribution
3. Price point (imported versus home grown)
4. Could exhaust inventory by the time the 2018 crop is harvested

V. Closing
VI. Questions
Contact Information:
Kent Klinkefus
201 12th St.
Harlan, IA 51537
kent@fmctc.com
712-579-4151

Goji Berries: Can They Be Grown for Profit in Michigan?
Eric Hanson, Department of Horticulture, Michigan State University
hansone@msu.edu

Goji or wolfberry has been grown and collected in China for many centuries, primarily
for its perceived medicinal properties. The primary cultivated species Lycium barbarum,
but several other Lycium species appear to be grown for their fruit or leaves for tea.
Lycium is a member of the Solanaceae family that includes tomatoes and peppers. The
fruit are small and bright red and have a mild tomato-like flavor. Goji fruit contain high
levels of antioxidants and other compounds that have potential human health benefits.
Many goji products (juice, dried fruit, cosmetics) have appeared in U.S. markets over
the last decade and demand and interest seems to be growing.
Michigan appears to have a suitable climate for goji. In fact, L. barbarum plants were
introduced by early Asian immigrants and became naturalized across much of the U.S.
Commercial production in China occurs mostly in cold, semi-arid regions, so cold
hardiness should not be limiting. Plants tolerate diverse soils, although some sources
indicate they prefer alkaline soil (pH above 7.0). Most Michigan soils tend to be more
acidic than this, so some sites may need to be limed to raise pH. Most reports indicate
that goji is self-fruitful, so multiple types are not needed for cross pollination. Berries
are produced sequentially on current season shoots, beginning in July and continuing
into October. The flowering/fruiting pattern is similar to that of indeterminate tomatoes.
This extended harvest period and small berry size may limit commercial production in
Michigan and other areas of the U.S. because hand harvest would be so expensive.
Berries are traditionally hand harvested in China but even with low Chinese labor costs,
there is interest in developing mechanical harvesting approaches. Fresh marketing is
challenging because the berries are very delicate and perishable. Berries also appear to
be susceptible to rot in humid climates, particularly when rain occurs during harvest.

Goji shoot with mature fruit towards the base and immature fruit
Close to the end.

Several goji cultivars are available in the U.S. but their origins and species background
are often unclear. Some nursery sources also offer seedling plants, but seedlings are
often variable in productivity and fruit quality characteristics. We initiated trials in 2016 to
observe the general characteristics of several available cultivars. Trials are located at
the MSU Horticulture Teaching and Research Farm in East Lansing (HTRC), the
Northwest Michigan Horticultural Research Center (NWMHRC) in Suttons Bay, the
Upper Peninsula Research and Extension Center (UPREC) in Chatham, and the Bay
Mills Waishkey Bay Tribal Education Farm (BM) in Bay Mills. Replicated plots were
planted of four cultivars (Big Lifeberry, Sweet Lifeberry, Crimson Star, Phoenix Tears)
and a selection from the Virginia Polytechnic Institute.
INITIAL OBSERVATIONS – EAST LANSING
Big Lifeberry: These bushes were the most vigorous. Berries averaged 0.61g, and had
a mild flavor, though there was some bitterness or musty flavor.
Crimson Star: Bushes were very small and weak growing. Berries averaged about 0.75
g, and were light red and bullet shaped, and had a nice mild flavor.
Sweet Lifeberry was not quite as vigorous as Big Lifeberry but seemed to have higher
yield potential. Berries averaged 0.63 g in weight, and had a nice flavor but thick skin.
Phoenix Tears plants had good vigor, and produced berries that averaged about 0.76 g
and have a very nice, mild flavor. Berries were very large from a volume standpoint
(less dense).
VPI selection: This genotype was less vigorous, but plants were planted in 2017 and
were relatively small. Berries were tear drop shaped, averaged 0.58 g, and had a nice
flavor.
Single plants of Dynamite and Firecracker were included in East Lansing only.
Dynamite berries were oval, relatively large, and generally nice flavored. The plant was
vigorous with a strong upright growth habit. Firecracker was a little less vigorous and
produced smaller, bullet-shaped berries with a nice, mild flavor.
These are just initial observations and we hope to learn much more about the relative
qualities of these cultivars over the next couple of years.
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Know where is it going
before you start growing
2017 Great Lakes Expo
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Marketing
• Identifying customers needs and wants.
• Adapting operation to develop appropriate
mix of products to serve customers.
• Developing a competitive advantage.
• Communicating benefits to target market.
• Delivering promised beneficial products.

“Nine out of ten
farmers can grow a
crop, but only one
out of ten can sell it
to their own
advantage”
Circa 1908

Liberty Hyde Bailey
Product Center

Product Center

Food • Ag • Bio

Food • Ag • Bio

Industry

Marketing – Getting it Right

• Competition

•
•
•
•
•

– Direct (similar)
– Indirect (substitute)
– Future (could be if entry level is low)
Is market growing?

Product
Package
Price
Place
Promotion

Product Center

Product Center
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There are Only Two Ways to Be
Profitable in the Long Run

Customer Value

• Be the low cost high volume producer
Customer
Perceived Benefits
Value
=
Relationship
Price

OR
• Offer product attributes that consumers
recognize has desirable benefits
Product Center

Product Center

Food • Ag • Bio

Food • Ag • Bio

Promotion
– How much is needed to achieve market share
– Not necessarily a direct connection
– Many variables
•
•
•
•

Green
Healthiness
Convenience

Media used
Effectiveness of promotional message
Length and frequency of campaign
Product, price and distribution (purveyance)

Variety
Tastes Good
Nutritious, Safe & Cheap
Hierarchy of consumer wants, David Hughes: Imperial College, London
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Market potential

Market research
• Foundations for better understanding of
customer motivations
• Helps to reduce uncertainties, but does not
eliminate
• Increases the probability that decisions will
attain marketing objectives

Consumer reaction =
+ Competitor reaction
+ Initiatives
+ Trends
Product Center
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Target Market

Market research
• Sensory testing
– Taste, texture, sight

Core

• Explores alternative courses of action
• Recognition of the environment in mkt place
• Values

Basic
Expected
Augmented

– Local, organic, gmo free
– Brand loyality
Product Center

Product Center
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