




Growing Demand: Local Food (and 
Drinks)
•Supporting local-grown and sustainable 
practices

•Interest in eating healthy

•#2 in microbreweries per capita





High Start-up Costs-Protect your 
investment
•>$10,000/ac

•Fencing: $2,500

•Bird Protection: $1,800-3,500

•Weed Control, Irrigation, Etc.: $1,000

•Plants: $4,000+

•Trellis: $1,500-2,500

•Does not include labor (2-3x), 
harvest/processing machinery, 
marketing, etc. 

•Slow Return



Improving yields and quality of wine 
grapes and wine.
Optimizing plant nutrition and crop loads for  grape 
quality and yield

Improving management practices for cold-hardy, 
hybrid grapes

Deliver needed research/education for MT vineyards 
and wineries































Magnesium deficiency
•Symptoms similar to Zinc deficiency but:
• On older leaves

• Yellowing starts at leaf margin and moves in 
between veins

•Apply magnesium sulphate (Epsom salts) or 
other foliar spray just after bloom.



0

5

10

15

20

25

30

35

40

45

March April May June July August September

Weekly Water Use (Gallons/vine)

Irrigation Management





Water stress slows ripening

Brix at harvest:
Irrigated: 21.5
Not Irrigated: 18.5









Weed Impacts

Direct:
◦ Competition for water and nutrients:

◦ 50,000-100,000 gal/ac/yr.

◦ Especially intense in establishment years and with dwarfing 
root stocks

◦ Lost returns on inputs

◦ Weeds can block irrigation->water stress

Indirect:
◦ Provide food/habitat for rodents-winter browsing 

to roots and trunk











Impacts of management in 
establishment in Montana berries.

0

2

4

6

8

10

12

14

Black Currant Dwarf Sour Cherry Haskap Red Currant Saskatoon

YI
EL

D
 (

lb
s.

/p
la

n
t)

FRUIT TYPE

Bozeman Corvallis

4.6x

6.9x

5.4x 5.9x

2.7x







A Team Effort



Montana-Grown Superfood Berries
Approach/Methods

•Evaluate 

•~50 varieties of 6 fruit types:
• Dwarf Sour Cherries, Currants, Haskaps, Aronia, 

Saskatoons (serviceberries), and Elderberry

•Across varying growing condition: Orchards in 
Corvallis, Kalispell (Organic), and Bozeman, 
Planted 2015 

•Winter hardiness, pests, production, and 
flavor, quality, post-harvest storage and 
processing.



Aronia
•Aronia (Photinia) melanocarpa

•Commercial cultivars:
• Half native to US 
• hybrid between mountain ash and black chokeberry

•Pure native Aronia (black chokeberry) is not the 
same as commercial

•Many commercial cultivars but not much 
difference

•Very high in Tannins and Anthocyanin's- for 
processing/blending

•Not preferred by birds

•Evaluating Viking and McKenzie (and 
ornamental-Autumn Magic)



Aronia

Yields (lbs./plant)

2018 2019

McKenzie 16.8 16.7

Viking 15.0 11.0

Autumn Magic 2.4 3.9

•Commercial varieties much 
more productive and 2x 
berry size compared to 
ornamental Aronia.  

•Well-adapted- no cold injury

•Pests- pear sawfly, easy to 
manage.  





Yields over time: better varieties =double 
yields and better flavor. 

Yields (lbs./plant)

VAR 2018 2019 Total

Lee8 11.5 7.1 18.6

Northline 11.6 4.4 16.0

Smoky 8.5 5.7 14.3

Lee3 4.2 4.6 8.8

Martin 3.4 3.2 6.6

JB30 1.2 2.7 3.9



Dwarf sour cherries
•Prunus cerasus X fruiticosa

•Developed by University of Saskatchewan

•Short stature-easy to harvest by 
hand/machine

•Great flavor/color

•Productive: up to 30 lbs/plant

•Evaluating Crimson Passion, Carmine Jewel, 
Romeo, and Juliet (also Lutowka Rose, Prunus
cerasus)

•Requires pest management











Haskaps/Honeyberries
•Edible Honeysuckle (Lonicera caerulea)

•Very diverse: variable flavor/form

•Need 2 compatible varieties for pollination

•Evaluating 15+ varieties: 
• U of Sask: Aurora, Borealis, Boreal Blizzard, Boreal 

Beauty, Indigo Gem.

• Berries Unlimited: Blue Corn, Blue Goose, Wild 
Treasure + Sugar Mountain Blue

• Maxine Thomson: Chito, Kaido, Keiko, Kawai, Solo, 
Taka, Tana, and one line from Oregon State.  

•Common grower issues: 
• Bird and weed management-more later

• Picking too early-blue outside and sour green inside



Haskap Yields: range from 1 to 13 lbs. per 
plant. Harvest time differs: early, mid, late
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Haskap Yields (lbs./plant) over time:
Years since planting

Variety 2 3 4 5 Total
85-19 0.2 3.9 8.6 12.1 24.8
Tana 0.3 3.7 6.9 12.8 23.7
Solo 0.2 2.1 5.6 7.9 15.8
Keiko 0.3 2.8 4.7 7.7 15.5
Borealis 0.1 1.8 4.6 8.8 15.2
Kawai 0.2 3.1 4.0 6.4 13.7
Aurora 0.1 0.9 3.7 7.3 11.9
Taka 0.1 2.7 4.6 4.0 11.4
Kaido/Honeybunch 0.1 2.8 3.7 4.6 11.2
Chito 0.3 3.0 3.6 3.5 10.5
Indigo Gem 0 1.1 4.8 4.6 10.5
Sugar Mnt. Blue 0 0.5 0.3 3.3 4.1
Wild Treasure 0 0.5 0.5 2.9 3.9
Blue Goose 0 0.1 0.2 2.0 2.3



Ongoing projects: Stay tuned
• Harvest labor for hand and mechanical 

•Haskap ripening and plant growth regulator 
treatments to reduce fruit drop (ReTain)

•Storage and shelf life

•Taste tests

•Processing quality 

•Fruit chemistry (antioxidant, phenolic content, 
etc.)







High value crops (>$5,000/ac)
Fruit Lbs./Plant Lbs./Acre Wholesale 

($2/lbs.)
Fresh
($6/lbs.)

Haskaps 4-12 4,000-13,000 $8000-26,000 $24,000-78,000

Aronia 10-15 12,000-15,000 $27,000 NA

Currants 5-14 4,500-14,000 $19,000 NA

Saskatoons 3-6 3,000-6,000 $9,000 $27,000

Dwarf Sour 
Cherries

10-20 8,200-16,300 $24,000 $72,000











Bird Protection
•Can remove 50 to 99% of the 
berry or grape crop
•Aronia less attractive to birds

•Exclusion vs. Deterrents

•Two types of exclusion
• Row cover

•Orchard Cover-Full Exclosure



http://www.smart-net-systems.com/


Row cover
•Advantages: 
• Cost: $850-1,800/acre.
• Netting: $800-1,200/ac
• Support, stakes: $630/ac.  

• Allows mechanical harvest.

•Disadvantages
• Less effective: birds can reach fruit
• Can’t work under net- must remove 

to prune, spray, monitor, and 
harvest


