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9:00 a.m. Update on Strawberry and Raspberry Disease Control

• Annemiek Schilder, Plant Pathology Dept., MSU

9:35 a.m. Currants, Gooseberries, Elderberries and Aronia

• Steve McKay, Cornell Cooperative Extension

10:15 a.m. Saskatoon Production in Michigan

• Steve Fouch, Michigan State University Extension

10:45 a.m. Spotted Wing Drosophila and its Management in Caneberries and Strawberries

• Rufus Isaacs, Entomology Dept., MSU

11:00 a.m. Berry Production in High Tunnels 

• All are invited to this discussion session to identify challenges and

berry production under tunnels. Eric Hanson from MSU and Brent Black from 

Utah State University will review recent high tunnel research results. We will 

then discuss research and education needs. Whether you are an experienced 

tunnel producer or 

help direct future research efforts. Refreshments and food will be available.
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Introduction: The group of berries presented here has great potential for new crop development in 
the US. All can be produced with mechanization, which is important considering the need to reduce 
input costs such as labor. They have documented health benefits, and an excellent range of value-
added products that can be marketed. The publicity for black currants has helped to raise customer 
awareness domestically, but much more remains to be done to bring these crops to their full 
potential for marketing. 
 
RIBES: CURRANTS AND GOOSEBERRIES 

Introduction: Ribes is the genus name of currants, gooseberries, and crosses of the two. Currants and 

gooseberries were once grown extensively on a commercial basis in the US. At the beginning of the 

century, the largest collection of currants and gooseberries in the country was in Geneva, NY, and the state 

ranked number one in red currant production in the 1930's. There are over 150 species of gooseberries in 

the world, and hundreds of currants and selected and hybridized cultivars. One British nurseryman told me 

in 1999 that he refers to a variety publication from earlier this century that lists over 1,500 varieties of 

gooseberries alone, and some researchers state that about 4,000 have been reported over the years (possibly 

a number are duplicates). Many cultivars have been lost, or are very rare, and there is an international 

effort to save as many of these as possible in various collections. 

Even though currants and gooseberries are in the same family, they appear quite different. The crosses may 

look like either parent, some like currants and others like gooseberries. The variety in shapes, colors, 

texture, and flavor make Ribes a good candidate for development in gourmet and specialty markets. Fresh 

fruit can decorate plates, salads, and desserts. Cooked or processed fruit makes delicious sauces, pastry, 

wine, vinegar, and preserves. The juices have great flavor and health benefits that make them appropriate 

for popularizing as common breakfast or snack drinks. A comprehensive cookbook is currently available 

on CD for Ribes, and recipes can be found in old cookbooks, cooking magazines. 

Description: Gooseberries grow on a bush approximately 3 to 6 feet tall and about 3 to 4 feet wide. Most 

gooseberries have spines or thorns at each of the leaf nodes. The spines may be single, double, or triple, 

and they may be large, ( 10 to 15 mm) to small ( l to 5 mm). The habit of the plant may vary from low 

spreading to upright and tall. Berry color may vary from green to yellow/green, to yellow; or white, to pink, 

to red, to dark red or purple. The size of the berries varies from about 1.5 grams to more than 12 grams. 

The average is about 3 to 6 grams. The berries are usually borne in ones, twos, or threes, and hang under 

the branches. The taste ranges from very tart to very sweet. In the US, gooseberries ripen starting about 

mid-June and the latest are ripe about mid-August. The seasons may vary a week or more either way, 

depending on the weather and your location. 

Gooseberries are generally classified as dessert berries, those that are used raw, and culinary, or “cookers” 

that are used primarily for processing or cooking. There are some that fall into both categories depending 



on the stage of ripeness when picked. Generally the dessert berries are larger and used when completely 

ripe. The culinary berries are generally smaller, very tart and used before they are fully ripe. Some growers 

use some of the dessert type berries while still unripe as cookers and as a means of thinning and using the 

crop. The remaining berries become larger and are used as they ripen. Please see New York Fruit 

Quarterly, Fall, 2006 for an article on gooseberries.  

Some of the cultivars used as dessert berries in North America are:  
Achilles, Captivator, Early Sulphur, Hoenings Earliest, Invicta, Hinnomaki Red, Hinnomaki 

Yellow,Jeanne, Jahn’s Prarie, and Whinham's Industry. 

Some of the culinary cultivars are: 
Careless (dual use), Oregon Champion, Poorman, and Red Jacket, (Pixwell less recommended). 

There are many other cultivars available in varying supplies that could be used in plantings for berries for 

sale at farmer's markets or roadside markets. The Corvallis Oregon germplasm repository has plants that 

could be brought into commercial production also. 

 

Currants grow on a bush that is generally larger than a gooseberry bush with thicker wood. There are no 

thorns or spines, and bushes can be spreading or upright. There are two major different types of currants, 

black currants (R. nigrum) and red currants (R. rubrum). The red currants also include the pink, white, and 

yellow currants, which are color phases of the red. 

Almost all black currants are processed into juice or other products such as syrup, jam, jelly, tea, yogurt, 

pie fillings, candy, nutraceuticals, and wine. There has been an increase in consumption of black currant 

flavored beverages, and fresh consumption is growing, although demand remains relatively low because 

berries have a strong pungent flavor. The flavor is great for those who are accustomed to it, either fresh, or 

for cooking. 

Some available black currant cultivars that may be used: 
Black Currants: Ben Sarek, Ben Lomond, Ben Alder, Titania, (Ben Nevis, Consort....available but less 

recommended). Watch for two new Polish varieties soon to be released in North America. 

 

Red currants are used both fresh and processed. They grow in bunches similar to grapes called strigs and 

may have from 10 to 35 berries. Fruits are often made into juice which can be consumed as a beverage, or 

used for preserves or other products. Currant jelly is an ingredient in many recipes to produce a tart flavor 

or to glaze. Red currants are used in sauces for meats, poultry or fish as well as a dessert topping on ice 

cream, cake, puddings, and creams. 

Some currant cultivars that may be used: 
Red Currants: Red Lake, Jonkeer Van Tets, Redstart (mechanical harvested only), Rovada, and Tatran. 

White Currants: Primus, Blanka, White Imperial, Pink Champagne, and White Versailles. 

There are other hybrids and species of Ribes that don't fit into the above classifications. One of these is 

Crandall. It is often grouped with black currants, but is actually another species, R . odoratum, and looks 

like a black currant, but has a milder flavor and is often eaten as fresh, raw fruit. It is quite large, and late 

for a black currant. Josta berries, and selections called ORUS are actually hybrids of gooseberry and black 

currant. They often produce light crops of fruit. 

 

Deciding Whether to Grow Ribes: Ribes crops definitely have a place in a grower's diversification 

formula. Local consumption by gourmet enthusiasts, small scale processors, and ethnic markets should be 

one's first target. Know what your market is before planting. Remember that larger scale production is 

more risky. As an example, the production of red currants as of 2010 has grown so much that it is a 

challenge to sell them all during the season. However, CA storage could be considered as a way to extend 

season and increase prices. Please see an article in New York Fruit Quarterly, Spring, 2006 edition for 

information on CA storage. 



One should be conscious of any regulations that restrict Ribes production in the local area. Consider 

proximity to white pines, and the information about white pine blister rust. Labor or proximity to a 

harvester is also a critical factor. 

 

Considerations in Choosing a Variety: As with other crops, no ideal varieties of Ribes crops have been 

developed. Certain varieties are better suited to selected geographical locations. Fruit quality on a given 

variety might be excellent, while lack of disease resistance or poor plant growth habit could be a flaw. 

When you consider varieties for commercial production, consider the following factors: availability of 

plant material, ease of propagation, plant patents, local laws, market audience final use of fruit, yield, ease 

of picking (length of strig), fruit color, size and quality, plant: thorns, growth habit/size, disease resistance. 

 

Culture: Spacing - Planting rates for gooseberries and currants that are being used in pick-your-own 

operations should be about 3-4 feet in the row and in rows about 6-8 feet apart, depending on your training 

system and equipment. It is very important to know about the growth habit of your selected varieties and 

the space requirements of equipment, especially if you plan to mechanically harvest. Field spacing can be 

planned according to the defined parameters. For example, the black currant Ben Lomond would be 

planted a little closer in row, while Titania could be spaced wider, due to size differences of plants. 

Mechanically harvested plants are spaced closer in the row, at about 18", with alleys spaced wider so that 

equipment can pass. One grower in England advocates planting at 12" in-row spacing, insisting that a tight 

hedgerow is critical for success in mechanical harvesting. 

Mechanical harvesting is also possible for gooseberries (and red currants). Gooseberries that are planted 

for processing are planted closer in row, and are 'stripped' of berries while still fairly green (unripe) and 

hard. Gooseberries picked for fresh market are often planted about 3.5 feet in the row unless trained to 

vertical cordons which are spaced at eighteen inches. Fresh market berries are generally hand-picked. 

Both red currants and gooseberries are most efficiently trained to cordons if they are to be used for fresh 

fruit production. Please New York Fruit Quarterly, Summer, 2005 edition for a detailed article on this 

training system. 

 

Soil and Water - Ribes are best grown in good soil with at least 3-5% organic matter content and a pH of 

about 6.5, (however they can tolerate lower readings). High nitrogen should be avoided as this produces 

too much vegetative growth and may predispose plants to more mildew problems. A British rule of thumb 

is to add 50 kg per hectare each of N and K (actual) for crops producing 10 metric tons per hectare. (A 10 

m t/ h crop will extract the following kg of actual nutrient per hectare: N 20, P 5, K 44, Ca 8, Mg 3, S 4.) 

Ribes need about 0.6-1 inch of water per week during the fruiting season. Drip irrigation and mulching 

with wood chips, straw, or plastic is beneficial. 

 

Pruning and Training - The best fruit is borne on 2 and 3 year old wood; wood should be pruned out 

after 4 years. Many training systems have been developed over the years, and continue to be developed. 

One alternative for black currant is to prune plants to the ground every other year, and to harvest alternate 

years. The crop is essentially grown as a "field crop" with as little as 15 hours of labor per year per acre. 

The Dutch have developed a mechanical pruning system that removes 1/3 of the bush per year on rotation. 

Systems will vary by use of fruit, harvest method, and other factors. 

 
Pest Control - The lack of registered chemicals has been a problem from time to time for Ribes producers. 

(Check with your local extension office for the latest recommendations.) 

1. Mildew tends to be the major disease problem, but trials are showing that it can be controlled by stylet 

oil. Gooseberry fruits are blemished and deformed by the disease. Shoot tips are deformed. The disease 

was once the limiting factor preventing success with European cultivars in North America. 

 



2. Leaf spot has been a serious a problem on all Ribes crops. Leaf yellowing and premature defoliation 

weakens the plant and affects yield. Copper sprays and weed control help to control the disease. 

3. White pine blister rust has been the cause of Ribes restrictions in the Northeast which are being 

reconsidered for modification. Immune cultivars are advisable especially near white pine stands. 

Gooseberry and red currant are resistant to the disease. 

4. The British are controlling cane borers with pheromone mating disruption. They are sometimes a 

problem in the Northeast. 

5. Aphids sometimes cause a red deformation on red currant leaves. 

6. Reversion virus is common in black currant in Europe, but not found in the US. It can reduce the useful 

life of a black currant planting to as few as eight years. Quarantine has kept the disease out so far. The 

disease is spread by big bud mites. 

7. Currant Cane Blight, a fungus disease that was a problem in the past (when ribes were previously 

cultivated in large acreage), has become a problem again. It is caused by Botryosphaeria ribis, and 

causes branches to yellow, wilt, and die. See New York Fruit Quarterly, Fall, 2008 edition for a related 

article. 

8. Imported currant worm, is a green larva that can defoliate a plant in a matter of days. They are easily 

controlled with insecticide, but contol measures must be taken quickly, because they can defoliate a 

plant in a couple of days.  

Recommendations for pest control can be found in the Cornell Small Fruit Crop Pest 

Management Recommendations or other local extension publications. 

 

Harvest/Postharvest: As with all berries, harvest and post harvest care of fruit can extend the shelf life of 

fruit. Some varieties hang longer on the plant than others. Generally speaking, red and black currants will 

sweeten as they hang, and fresh eating quality improves. Most people have a tendency to pick these fruits 

on the green side. Gooseberries will ripen off the plant. They ripen slowly in cold storage. Gooseberries 

lose their distinct veination as they ripen and become overripe. They develop a stronger, mustier flavor, 

lose acid, and can become mealy. Gooseberries and red currants can be kept a number of months (up to 

seven) with palletized CA storage. 

Hand Harvesting: At harvest, one should avoid pricking gooseberries on thorns, and leave the blossom and 

stem end of the berry intact. Avoid bruising fruit. Red currants are left on strigs, and should be picked 

carefully to avoid smashing berries closest to the plant. Cultivars with long strigs, not heavily clustered are 

easier to hand pick. Black currants would follow the same generalizations as the red currants. Often harvest 

of black currants is best started as the first ripe berries in the top of the plant are beginning to fall off. In all 

Ribes, free moisture should be avoided, and berries should be shaded in the field and chilled as rapidly as 

possible. Fruit of all three types can be held at 36-40 F for two to three weeks. I have held fruit at 33F for 

as long as six weeks. CA storage methods are being developed for these fruits. 

Machine Harvest: Proper adjustment of shakers is critical so that a thorough job of harvesting is done and 

the bushes are not badly beaten. Some machines are gentle enough to harvest gooseberry and black currant 

fruit suitable for fresh market. Red currants are more desirable intact on strigs for fresh market, and this is 

not possible with machine. 

 
Useful Resource:  

Currants, Gooseberries, And Jostaberries: A Guide For Growers, Marketers, And Researchers In North 

America by Danny L., Ph.D. Barney and Kim E. Hummer. 

Find the New York Fruit Quarterly articles on www.fruit.cornell.edu. 

 
 



ARONIA AND ELDERBERRY  
 

Elderberry and aronia (chokeberry) are common in different parts of Europe, and are gaining a foothold in 

the US. The products from these berries are beginning to appear in specialty and natural food shops, and 

even superstores. In spite of the high price of the fresh fruit and its primary processed products on the 

domestic market, very little crop is actually produced in the US. 

Aronia publicity has sparked a few plantings around the US, and several small-scale elderberry growers are 

found around the country producing mainly for wine and local fresh consumption. Aronia became popular 

and known on the West Coast a number of years ago due to a line of juice blends introduced by Wildland. 

The juice was sold in Costco, but has since been discontinued. Superberries.com is a web-based business 

that is currently selling aronia based on its nutraceutical benefits.  

Elderberry is appearing more and more as it replaces Echinaceae as a popular cold and flu nutraceutical. 

Syrup and pulp are imported from abroad. Both are used as food coloring because of their deep purple 

pigment. Many businesses are now present on the web with related products. 

 

Botanical Classification 

Aronia~ The genus name Aronia has been replacing the rather unpleasant sounding common name, black 

chokeberry. Aronia is a member of the Rosaceae family, and the cultivars used for fruit production are 

from the species Aronia melanocarpa. The plant originated in North America, and cultivar selection was 

done in Europe. Cultivars are self-fertile. 

Elderberry~ Elderberry is a member of the family Caprifoliaceae with 13 species native to North 

America. Commercially, we are interested in Sambucus nigra L. ssp.canadensis (North American, 

formerly classified as a separate species), and Sambucus nigra L. which is native to Europe. The fruit 

clusters (cymes) of the S. nigra cultivars are larger than those of S. n. canadensis. In addition, some of the 

S. nigra cultivars have superior growth habits. Elderberries are only partially self-fruitful, and planting of 

two or more varieties within 60 feet of one another is beneficial. It is assumed that any pair of cultivars will 

function as mutual pollenizers. 

 

Cultivars 

Aronia~ >Viking= and >Nero= are cultivars that are commonly available in North American plant 

catalogs. DNA fingerprinting research done in Sweden by Niklas Jeppsson has shown very little difference 

between available cultivars. In fact, the cultivars perform about the same commercially, and Niklas stated 

in an interview that it doesn=t really matter which cultivar one uses. Seeds of the cultivars can even be 

planted, and the plants will be much like their parents, quite suitable for commercial production. 

Elderberry~ In the S. nigra species, >Samdal= and >Samyl= are the most highly recommended for yield 

and desirable growth habit (produce new suckers annually). Two North American nurseries have 

germplasm and are propagating these in tissue culture. In the S. n. canadensis species, >York=, >Nova=, 

>Johns=, and the >Adams= series are available. York and Nova are touted as the heavier yielders. These 

cultivars are products of breeding work that ended in 1960. Renewed interest in the midwest is sparking 

more work with new cultivars and cultural practices such as mechanical maintenance and harvest. 

 
Propagation 

Aronia is very easy to propagate. Softwood or semi-softwood cuttings can be propagated with mist in July. 

Divisions from established plants can be made at a rate of as many as 25 per two year old plant. Stool beds 

are often used, as can seeds that have been stratified. Seeds are no longer recommended for propagation in 

Europe since plants have different rates of growth and coming into production. Even though seedlings 

reach the same size as cuttings, they may take longer to come into production. 

 
 



Elderberry can be propagated from softwood cuttings in June and from tissue culture. Hardwood cuttings 

taken in early spring have about a 50% rooting rate, and are susceptible to damage in overly wet media. 

Divisions, and even seed propagation can also be used for propagation. 

 

Cultural Practices 

Aronia~ is adaptable to a wide variety of neutral to slightly acid soils. Less fertile soils are desirable to 

keep plants smaller in size. It is suggested that plants be placed 0.8-1.0 meters apart and mulched with 

plastic to prevent weed growth. Plastic can be removed after two to three years as plants sucker and fill in 

the hedgerow. Plant growth is usually so dense after three to four years, that further weed control within 

the row is unnecessary. At five to seven years, selective pruning is done to remove the oldest, thickest 

branches, and keep the center open. Frost protection is not necessary since plants bloom so late, mid May 

in New York. Aphids on shoot tips, and leaf-eating beetles are possible pests, but plants are so vigorous, 

that pest damage that slows them down will not have much of a negative effect. Since Aronia is in the 

Rosaceae family, fire blight is a potential problem, but has not been reported as such. 

Elderberry~ prefers a sandy to heavy loam soil with a pH of 5.5-6.5. It is recommended that plants be set 

out at a 0.75-1.0 meter spacing, and that every other plant be removed after three to four years. This will 

improve chances of getting an economic return faster. The >Samdal= and >Samyl= cultivars have a nice 

growth habit where they throw canes from the base every year in good numbers. Six to eight canes are 

maintained per plant to fruit the following year. Flowering takes place in mid June in New York. In the 

Fall after fruiting, the spent canes are removed, and a rotation is maintained. This way, canes are never left 

for more than a year, and plants are maintained as a five to seven foot bush. Aphids, leaf wrinkling mites, 

birds, cane borers, mildew, and botrytis blossom blight can be pest problems. Tomato ringspot virus has 

been a problem in the past with S. n. canadensis cultivars, but is less of a problem with S. nigra. 

 
Harvest        

Aronia~ is mechanically harvested between August and September. Five to ten tons per hectare can be 

expected in about five years, once plants have matured. Some yield can be expected in the first years, but 

plants often have weak branches that fall over in the ground. 

Elderberry~ is picked by hand in the US, although mechanical harvesting is a possibility.  

Twenty tons per acre are produced in Denmark, while four to twelve tons per acre are recorded in New 

York.  The S. nigra cultivars are higher yielding, especially when grown as hedge-rowed bushes. Fruits are 

picked as whole cymes and frozen until ready to use. A premium is paid for stemless frozen berries. 

Harvest takes place from August through September. Flowers can also be harvested around June 15 and 

sold fresh, or processed. Varieties ‘Samyl’ and ‘Samdal’ seem to have expected fragrances for elderflower 

products. 

 
Products and Uses 

Aronia~ is used to produce syrup, juice, soft spreads, and tea. The tea is usually a blend with other more 

flavorful ingredients including black currant. The berries are also used to make food coloring. 

Elderberry~ is also used for food coloring. Both flowers and fruits are used to produce cordials, 

beverages, soft spreads, wine, tea, and nutraceutical products. Flowers and fruits both have a fresh market 

in New York and elsewhere. Fresh flowers are used to make fritters, in fruit salad (delightful star-shaped 

petals), and baked goods. Many folks are saying that elderberry will replace Echinaceae as a top cold and 

flu remedy. 

 

In summary: Both elderberry and Aronia are gaining popularity in the US for their health benefits and 

quality processed products. Both plants are easy to grow, have few pests, and can have mechanical 

cultivation practices employed. A number of processors are looking for potential growers to make 

contracts. Global prices vary, but demand is expected to continue growing as the health benefits of these 

berries are discovered. 



SASKATOONS 

A New Fruit Crop with Potential for Michigan 
 

Steve Fouch, MSU Extension, Beulah, MI 
 

Saskatoons (Amelanchier alnifolia) are native to Canada and the Northern United States.  

Although they have a similar appearance to blueberries, they are more closely related to apples 

and have a taste similar to blueberries but with a pleasant almond flavor.  Saskatoons are just one 

of a couple dozen species of Amelanchier. These species range in size from short shrubs to small 

trees and are often referred to interchangeably as Saskatoons, Juneberry, or serviceberry. They all 

have similar, edible fruit, but Amelanchier alnifolia is the species being planted for commercial 

fruit production, due to its excellent flavor.  These hardy plants have a rich history and were used 

by the early European settlers and the Native Americans for food and medicinal purposes.  There 

are currently over a dozen varieties of Saskatoon available to growers interested in pick-your-own 

and for mechanical harvesting and processing. 

 

Most plants are propagated by nurseries in Canada but are also available from a limited 

number of nurseries in the United States.  Plants are propagated from tissue culture to ensure 

quality bare- root or containerized stock.  Varieties that show the greatest promise for Michigan 

include: Northline, Smokey, JB-30, Martin and Thiessen. 

 

Saskatoons can be planted on a wide range of soils, except poorly drained soils.  Unlike 

blueberries, Saskatoons do not require an acidic soil and in fact grow very well in soils with pH 

range of  6.0 – 7.0, similar to many of our other tree fruits.  They also tend to be  cold-hardy, 

which makes them suitable for more northern production areas. 

 

 Plants should be spaced 3 - 4  feet apart in the row and 12 - 18 feet between rows.  This 

results in a planting density of approximately 700 - 900 plants per acre.  Similar to semi-dwarf 

apples, Saskatoons will start producing berries in the 3
rd

 leaf, and reaching full production in the 

8
th
 leaf.  At maturity, growers have  seen yields in excess of 4000 lbs per acre.   

 

 Young plants require ample soil moisture, a weed free growing zone and good soil 

fertility.  In the Northern Michigan area, saskatoons respond well to nitrogen fertilizers even in 

the early years of establishment. 

 

 Interest in Saskatoons in Michigan continues to increase as growers look for fruit crops 

that will offer value-added opportunities and complement the existing mix of cherries, apples, 

wine grapes, etc.  There seems to be an excellent fit for Saskatoons, especially for U-pick 

between strawberry and sweet cherries harvest.  By the  Spring, 2011, it is estimated that over 50 

acres of Saskatoons will be planted in Michigan’s Northern Lower Peninsula among 50 growers. 

 

 Saskatoons have a number of potential pest and disease problems that will need to be 

addressed, such as: saskatoon-juniper rust, entomosporium leaf spot, fireblight, mummyberry, 

woolly elm aphid, saskatoon sawfly and plum curculio.  Like many other fruit crops, they will 



need to be protected from deer damage.  MSU specialists are currently working on a viable pest 

control program that can be used by growers as these plantings start to bear fruit over the next 

few years.  Currently, growers have utilized a combination of pyrethroids for insecticides and a 

variety of fungicides such as: Orbit, Switch, Abound and Kumulus. 

 

 Marketing of saskatoons should parallel those of blueberries to a degree.  Their unique 

taste and texture will result in a number of marketing opportunities.  The fruit has nice flavor 

fresh and in fact holds up well even after freezing.  They make quality jam, sauces, syrups, pies, 

pastries, in muffins and scones, and may have some interest in wine.  The dried fruit must be 

infused to satisfy most consumers.  Most of the growers in Michigan are planting smaller 

acreages that will be marketed as U-pick.  However, as other growers plant five and ten acre 

parcels over the next few years, they will have to harvest by machine and will probably form a 

marketing association. 

 

 In my opinion, interest in saskatoons will continue to increase in Michigan and other 

surrounding states.  Growers see the benefits and need to diversify their crop mix if they are to 

stay in business.  MSU is in an excellent position to assist these growers. 

 

 For more information related to the growing and marketing of saskatoons, feel free to 

contact any of the following individuals: 

 

• Stephen Fouch, MSUE Educator, Benzie County(231-882-0025)fouch@msu.edu 

• Dr Annemiek Schilder, MSU, Plant Pathology(517-355-0483)schilder@msu.edu 

• Dr Eric Hanson, MSU, Dep of Horticulture(517-3555191ext1386)hansone@msu.edu 

• Jarvis Blushke, Blue Sky Farms, Canada(306-477-5151) 

 jarvisblushke@canadianskyintl.com 

• Sarah Lutz, Midwestern Saskatoon Project(231-383-2197) 

lutz.sarah@gmail.com 

www.saskatoonberry.com/contact.html 

• Prairie Plant Systems, Nursery, Saskatchewan, Canada(306-975-1207) 

www.prairieplant.com 

• Steve Ducheney, Tissue culture plants, Williamsburg, MI(231-267-9540) 
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Spotted Wing Drosophila
A new invasive pest of Michigan fruit crops

Ed Show

Rufus Isaacs
Department of Entomology, Michigan State University
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Where is SWD known to be distributed?

• Native to East Asia, where it is a pest on fruit.

• First reported in continental North America in CA in 2008.

• In summer 2009 detected in OR, WA, and BC.

• Found in FL in late summer 2009 and the Carolinas in summer 2010.

• Monitoring started in MI in June 2010, and SWD detected in late September.

• Climate mapping indicates suitability through most N. American fruit regions.

CLIMEX 
suitability map

Damus (2009) 

Sites with SWD 
detections

Current known 
distribution in Michigan 

white = SWD detection

First detected in SW Michigan in late September in a blueberry field.
Additional traps set up during October in south and  central Michigan.
Now trapped in blueberry, raspberry, grape, rest areas, backyards. 
Late fall warm weather caused continued SWD activity. 
13 counties positive for SWD as of Nov 20, 2010.
Low detections in tree fruit crops, with fewer sampled sites.

Fruit affected by SWD

Highest risk

Strawberries

Raspberries

Cherries 

Nectarines

Blueberries

Moderate risk
Peaches
Grapes

Pears

Apples

Tomato

Alternate hosts

Wild plants with berries,
such as…

Raspberry

Dewberry 

Snowberry

Blackberries Elderberry

Pokeweed

Dogwood

Raspberries and strawberries 
are preferred hosts 
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• SWD females lay eggs in intact fruit, using serrated ovipositor. 

SWD Biology

M H UC

• Optimal development is at 65-70oF, ~12 day generation time.

• Adult flies live for 3-6 weeks, and females can lay over 300 eggs.

• Limited by summer heat (females become sterile above 85oF) and by winter 
cold. But, SWD populations are found in cold regions of Japan.

M. Hauser, UC

Serrated ovipositor in a 
female SWD fly

WSU, Whatcomb County

Tiny egg-laying 
holes/scars

Breathing tubes 
visible outside fruit

Pupation
under

skin

1 3 5

6

Eggs have white 
breathing tubes

Larva inside fruit

Pupation
on surface

2 4

Traps to Monitor SWD
• Use a plastic cup with side holes, baited 

with apple cider vinegar.

• Hang in fruit canopy near fruit and in the shade. 

• Use small yellow sticky trap to capture flies. Or, 
use only vinegar with a drop of unscented soap.

• Change vinegar weekly, and dispose away from trap.

• Best detection potential expected as fruit ripens.

• Approx. $1/trap for materials and construction.

• Check weekly, and record catches.

Spotting SWD males 
on traps

FEMALE 

two rows of serrations on ovipositor

no dark spots on wings

SWD identification
MALE

M. Hauser, UC

dark spot on 
each wing

two dark bands 
on each foreleg

Click HERE for a detailed 
key for identifying SWD

M. Hauser, UC

Checking fruit for SWD
To see eggs on berry surface
Look for pits in fruit surface or egg tubes

Use a 30x hand lens, also available
with LED light for better viewing.

T h k b i f SWD lTo check berries for SWD larvae
Put 30-50 berries in a ziplock bag

Gently crush berries

Add solution: 
quarter cup sugar in a 
quart of water

Look for larvae 

You Tube videos at swd.hort.oregonstate.edu/documents/monitoring_tools
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IPM for SWD
• We will learn a lot in 2011 about pest impact, timing, overwintering, and control. 

• Midwest growers should be prepared to monitor and manage SWD in 2011.

• If SWD is present, protection is needed from fruit coloring to harvest. 

• If flies are detected, SWD is sensitive to OP and pyrethroid insecticides, so 
t IPM ill i dj t t f SWDcurrent IPM programs will require adjustment for SWD.

• For organic growers, Entrust and Pyganic are the most effective tools. Shorten 
spray interval to maintain control.

• Stay informed through IPM workshops, newsletters, websites.

Stay informed…

www.ipm.msu.edu/SWD.htm

Includes detailed blueberry 
SWD management guide

Tambien en Español (E-3140SP) 
Publication E-3140
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Introduction
The Spotted Wing Drosophila (SWD) is a small vinegar fly with 
the potential to damage many fruit crops. It was first detected in 
Michigan in late September 2010. Unlike most other vinegar flies, 
SWD causes damage when the female flies cut a slit and lay eggs 
in healthy fruit. This insect is a pest of most berry crops, cherries, 
grapes and other tree fruits, with a preference for softer-fleshed 
fruit. Given the propensity for this insect to spread and its poten-
tial to infest fruit, it is important to learn about monitoring and 
management of SWD to minimize the risk of larvae developing in 
fruit and affecting fruit quality and marketing.

SWD, or Drosophila suzukii, was first discovered in the western 
United States in 2008 and moved quickly through the Pacific 
Northwest into Canada. In the spring of 2010, SWD was discov-
ered in Florida on strawberries and detected later in the summer 
in the Carolinas. It has also been detected in Europe. Because 
the flies are only a few millimeters long and cannot fly very far, 
human-assisted transportation rather than natural dispersion is the 
most likely cause of the recent rapid spread. 

Damage
Female SWD are more damaging than native species of vinegar 
flies because they can cut into intact fruit to lay their eggs. This is 
done using their serrated ovipositor to inject eggs under the skin. 
By being able to insert eggs into intact fruit, the larvae of SWD 
can be present during ripening, leading to a risk of detection in 
ripe fruit after harvest. During egg-laying, sour rot and fungal dis-
eases can also be introduced, further affecting fruit quality. There 
is a greater risk of fruit contamination at harvest from SWD com-
pared with native species that lay eggs only in already-damaged 
and rotting fruit.

The adult SWD lives for about two weeks, and can lay more than 
100 eggs in a day. This demonstrates their high potential for fruit 
infestation and spreading through a field if not controlled. Infested 
fruit do not show obvious symptoms of infestation at first, with 
only a small pin-prick visible from egg-laying. Within a few days, 
the fruit flesh will start to break down, leading to discolored re-
gions and eventual collapse of the tissues. By this point, the white 
larvae can be relatively easy to detect.

SWD Management
There are three important components to effective SWD manage-
ment: Monitoring, Identification, and Control.

Identification of Spotted Wing 
Drosophila flies. 
A: Adult flies are 2-3 mm long and 
may be seen on the outside of fruit. 
B: The male SWD has two distinctive dots on the wings (females do not have the 
wing spots). C: Male flies also have two dark bands on the forelegs. D: On the female 
SWD, the serrated ovipositor is a distinctive morphological feature, longer than other 
vinegar fly species and with two rows of serration. Photos by Martin Hauser and Gorak 
Arakelian.

Monitoring: The first and most important step is to determine 
whether SWD are present. This can be done using a simple monitor-
ing trap, consisting of a plastic 32 oz. cup with several 3/16” -3/8” 
holes around the sides of the cup, leaving a 3” to 4” section without 
holes to facilitate pouring out liquid. The holes can be drilled in 
sturdy containers or burned with a hot wire or wood burner in the 
thinner plastic cups. Pour 1” to 2” of pure apple cider vinegar into 
the trap as bait. To help attract flies and ensure that trapped flies 
do not escape, a small yellow sticky trap is placed inside the trap. 
Traps are hung in the shade in the fruit zone using a stake or a wire 
attached to the sides of the trap, and fastened to a branch or trellis 

A B

C
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wire. Check traps at least weekly for SWD flies, and change the 
vinegar. Pour the old vinegar into a bottle or away from the trap 
location, and place traps back near the crop with fresh vinegar. 
Continue monitoring through harvest and post-harvest.

Identification: Some native species of vinegar flies and other 
insects will be attracted to the traps. these need to be distinguished 
from SWD flies. Vinegar flies are small (2 - 3 mm) with rounded 
abdomens. Examine the wings of trapped vinegar flies using a hand 
lens. Some small native flies have dark patches on the wings, but 
will not have the distinctive dark dot that is present on the wings of 
SWD males. Female SWD 
are harder to identify, but 
this can be done by using 
a hand lens to examine the 
ovipositor (see photo on 
previous page). Keep a clear 
record of the number of 
SWD males and females de-
tected at each check. Given 
the importance of early 
detection, it is imperative 
that possible detections in 
new areas are clearly identi-
fied by sending them to the 
address below. If SWD are 
found in traps, start manage-
ment activities immediately.

Control: There are some 
important cultural controls 
that growers can adopt 
to minimize the buildup 
of populations. These include removing overripe fruit, wild host 
plants such as wild grape, raspberry, blackberry, etc. from nearby 
fields, and ensuring timely crop harvest. If SWD are detected in 
fruit farms, active management programs should be implemented 
immediately, including the cultural controls described above, 
coupled with monitoring and control of adult flies using insecti-
cides with knock-down activity (see below). Additional monitoring 
should be done to determine the approximate distribution of SWD 
across various fields. 

Michigan fruit growers already use IPM programs to manage fruit 
flies (blueberry maggot, cherry fruit fly, and apple maggot) dur-
ing the summer months, and these programs will provide some 

Fruit infestation symptoms: A: Egg-laying holes on the surface of a ripe blueberry. B: Diseased cherry 
tissue associated with SWD infestation. C: SWD larvae are white and visible against the darker fruit. 
 

protection against SWD. However, these fruit flies 
have only one generation a year, and a week 
between emergence and egg-laying. SWD lays 
eggs soon after emergence and will complete mul-
tiple generations under Michigan conditions. For 
these reasons, spray intervals should be tightened 
if SWD is detected to prevent infestation before 
harvest.

A number of registered insecticides have 
shown high activity on SWD in recent trials 
conducted in western states. These include 
organophosphate and pyrethroid insecticides, 
with lower activity and residual control from 
spinosyn and pyrethrum class insecticides. Many 
of these trials have been in laboratory trials or 

field trials with different conditions than the humid Midwest. 
Selection of insecticides for SWD control should take into account 
the other pests present, harvest date, re-entry restrictions, as well 
as potential impacts on existing IPM programs, beneficial insects, 
and the environment. Refer to Extension publication E-154 for 
the latest insecticide recommendations, and follow our IPM 
newsletters for timely updates during the season. Remember to 
follow the label restrictions and rotate chemical classes to avoid 
resistance development. If this pest is present, the level of control 
will depend on the size of the SWD population, timeliness of 
application, coverage of fruit, and product effectiveness. 

Follow Future Developments
There is active research and monitoring underway to minimize the 
impact of SWD on fruit production. As new information is avail-
able, it will be posted online at www.ipm.msu.edu/SWD.htm and 
will be distributed to fruit growers via MSU Extension programs.

Flies suspected of being SWD can be placed in a plastic zippered 
bag or small vial and sent for identification to: 

Keith Mason, SWD Monitoring Program
Berry Crops Entomology Lab, 
202 CIPS, MSU, East Lansing, MI 48824.

Include location/date collected and contact information.

This fact sheet was produced with support from Project GREEEN and the Michigan 
Agricultural Experiment Station. For more information, check the Michigan State 
University SWD Page online at www.ipm/msu.edu/SWD.htm or at the Oregon 
State University SWD website at swd.hort.oregonstate.edu 

Monitoring trap for SWD. A plastic 
container with holes, containing apple cider 
vinegar as a bait, and a sticky trap to trap 
flies. Photo: Rufus Isaacs.
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