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9:00 a.m. Can Berries Make Money Under Tunnels? 

• Eric Hanson, Horticulture Dept., MSU 

9:20 a.m. Does Year-round Production Pay: On-Farm Economics of a 52 Week Growing 
Season 

• Adam Montri, Horticulture Dept., MSU 

10:00 
a.m. 

Tunnels + Advanced Orchard Technologies = Beautiful Sweet Cherries 

• Gregory Lang, Horticulture Dept., MSU 

10:30 
a.m. 

Organic Tomatoes and Tunnels 

• Ron Goldy, District Vegetable Educator, MSU Extension 

 



CAN BERRIES MAKE MONEY UNDER TUNNELS 
 

Eric Hanson, Department of Horticulture, MSU  
hansone@msu.edu   517.355-5191 x386 

 
The answer depends on the type of tunnel, berry crop, and marketing strategy. Stand-alone structures that 
can be covered through the winter can extend the seasons greatly and potentially provide some winter 
protection so that varieties too tender to grow outside can be grown. Other less expensive structures are 
referred to as three-season tunnels; they need to be uncovered in the winter so snow does not damage 
them.  Tunnels have a variety of general effects on plants. Common plastics provide some shading, but 
they also diffuse light to provide better light distribution within a plant canopy, and screen out infra-red 
wavelengths to moderate temperatures. These structures also exclude rain and modify temperature, wind 
speed and humidity.  Working conditions under tunnels are usually pleasant.  

Strawberries are grown in tunnels in many parts of the world. In regions such as the Midwest, the greatest 
benefits seem to be in season extension. Strawberry harvest can be advanced by two weeks under tunnels, 
and fall picking of day-neutral varieties can continue one to two weeks later. The economic advantage 
depends on out-of-season strawberry prices. Tunnels usually result in modest increases in strawberry 
yields and berry size compared to field plants, and rot incidence may be reduced in some cases. Extending 
the harvest season through the hot, Midwest summer is challenging. Although day-neutral strawberries 
can fruit through the summer, our hot summer conditions usually inhibited flowering (both in tunnels and 
the field). One of the biggest obstacles to profitable tunnel strawberry production in the Midwest is the 
continual supply of relatively inexpensive berries from the West Coast. Although the demand for locally 
grown products is increasing, local berries still need to be competitively priced and have high quality.  

Raspberries have considerable potential for production under tunnels in the Midwest. We have worked 
with Haygrove multi-bay tunnels at the Southwest Michigan Research and Extension Center (SWMREC) 
in Benton Harbor, and Kathy Demchak has tested brambles under stand-alone structures at Pennsylvania 
State University. Tunnels generally double (sometime triple) yields compared to field plants, due to closer 
spacing of rows, 20-30 % increase in average berry weight, extended harvest seasons, and general 
increase in overall plant vigor and health. Our work was funded by the Michigan State Horticulture 
Society Trust Fund, Project GREEEN, and SWMREC. Reports are available at the SWMREC  
(www.maes.msu.edu/swmrec/) and Great Lakes EXPO  (www.glexpo.com) websites.  

Multi-bay tunnels appear to be a viable approach to producing fresh market raspberries in the Midwest, 
even though the initial investment per acre of tunnels is $35,000 to $40,000. One unknown is the 
longevity of plants under these structures. If yields decline after four or five years, long-term profits will 
be reduced. In wholesale markets, it is not clear how the quality of Midwest tunnel berries will compare 
with those from California. Tunnels are also intriguing for direct marketing of picked berries and pick-
your-own. Rainy weekends would no longer be a loss. Tunnels appear to benefit fall-fruiting raspberries 
more than summer-fruiting types. 

Blackberries have not been studied as much under tunnels as raspberries, but they too have potential. 
Yields were very high in Pennsylvania trials and observations to date in Michigan are the same. There are 
quite a few questions thought that need to be studied. The best varieties need to be identified. Some 
summer-bearing types such as Chester have performed well. There are now fall-fruiting blackberries, and 
these need to be studied as well. Since tunnels increase the growth of already vigorous blackberries, 
optimum planting and trellising approaches also need to be identified. 

Tunnels are a substantial investment, but they offer a number of potential benefits for berries. Individuals 
need to consider whether tunnels can benefit their farm businesses.   



Does Year-Round Farming Pay:

On-farm Economics of 52-week Harvesting

Adam Montri
Michigan State University Department of Horticulture and 

Michigan Food and Farming Systems

Project Components

• Economic Analysis 

• Consumer Willingness

• Embedded Energy Comparison

Economic Analysis (Year 1)

• Construction hours

• Monthly Revenue

• Profitability and Wages



Additional Costs to Farmer

• Water and electric to site

• Site prep and soil management

• Harvesting and marketing materials

• Seeds, transplants, and additional tools

Warm Season Crops Leafy/Cooking Greens



Heading Greens Root Crops Baby Leaf Salad Greens

Culinary Herbs Cut Flowers
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Construction Lessons Learned
• Greenhouse design
• Start site prep early
• Site levelness and drainage
• Weed control and fertility
• Electric and water locations
• Experience pays

• Feed your crew! (save beer for after)
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Profitability Lessons Learned

• Farmer experience/efficiency key

• Year 1 has upfront costs

• Production considerations

• Market establishment

Conclusions

• Initial structure payoff time 2-3 years

• Farm size and location impacts usage

• Experiential learning curve 

So, does year-round farming pay?

• Yes

• but how much is farm dependant

• One piece of farm viability

• Entrepreneurial activities have benefits 
(and risks)

Ten Hens Farm

Thank You!

Questions?



PRODUCING ORGANIC TOMATOES IN TUNNELS 
 

Dr. Ron Goldy, MSUE 
Southwest Michigan Research and Extension Center 

 
OBJECTIVES: 
 -To investigate a way of solving the crop rotation problem for tunnel-grown vegetables. 
 -To evaluate feasibility of organic production of cucumbers and tomatoes under tunnels. 
 -To determine possible differences on fruit quality between white and black ground cloth. 
 -To evaluate yield and quality of a variety developed for field production vs. a variety for  
 greenhouse production. 
 
Varieties: Cucumber:  Cobra (field variety) and Top Green (greenhouse-type) 
  Tomato: Mt. Spring (determinate field variety) and Tradiro (indeterminate   
   greenhouse variety) 
 
Soil Mix:   
 PBR: Peat, bark, rice hulls + lime to bring to pH of 6.2 and an organic wetting agent. 
 Michigan Grower Supply in Galesburg, Michigan.  Two-cubic feet in a three-cubic foot bag. 
    
Fertilizer: NatureSafe 10 – 2 – 8 
  Mixed 40 : 1 (PBR : fertilizer)  Mixed with PBR prior to placement in poly bags. 
 
Irrigation: 
 Drip irrigation, one emitter per plant.  One-half gallon per hour per emitter.  Started with one-
 hour per day (0.5 gallons/plant).  Now up to 1.5 hours/day (0.75 gallons/plant). 
 
OBSERVATIONS: 

1. pH spike.  pH spiked to a high of 8.6 – high enough to cause serious minor nutrient deficiencies.  
Brought down to 6.2 by acidifying irrigation water to 5.8 with citric acid once a week. 

2. Copper deficiency.  By Mid-July some plants began to show unusual growth.  Leaves began to 
curl down and gradually went from green to purple to dead-brown.  Some plants remained 
healthy while others had severe symptoms.  Tissue analysis was conducted on healthy and sick 
plants and it was determined sick plants were suffering copper deficiency.  Sick plants had 3 ppm 
copper while healthy plants had 8 ppm.  Deficiency symptoms can begin at 5 ppm.  Copper 
deficiency is rarely seen in the field since copper is commonly used to control bacterial disease.  
Copper deficiency is also a risk in organic soil situations.  It was hoped copper would not have to 
be applied since it leaves a heavy residue.  It can be applied through the drip irrigation. 

3. Nitrogen and potassium.  Front loading of nutrients is inadequate for season-long requirements. 
4. Poly bags were too big.  Should have used two-cubic foot bags not three.  Need to fill the bag to 

get a bag that lays better and has more uniform thickness from end to end. 
5. Non-uniform distribution of fertilizer.  Fertilizer must not have been distributed evenly during 

the mixing process.  Some plants are showing adequate growth – others are light green and small. 
6. Insects.  Tarnish Plant Bug was a problem early especially on the cucumbers.  Tomato horn 

worm is the current problem.  We have not sprayed for horn worm but have picked off 100+ 



larvae – none of which had any of the parasitic wasp present.  Horn worm adults are night flying 
moths and are not affected by the light filtering quality of the plastic, whereas, the parasitic wasp 
is a day flyer and may not like the conditions under the plastic. 

 

 
 

7. Gophers.  Gophers (thirteen-striped ground squirrel) find it quite comfortable and dry under the 
ground cloth and have eaten some of the leafy vegetables and tomatoes. 

8. Greenhouse tomatoes need support and maintenance.  Greenhouse tomatoes are indeterminate 
types and need support for continued production.  Greenhouse tomatoes require much care in 
pruning, tying, cluster thinning and other practices but should ultimately be higher yielding. 

9. Bees.  Honey bees appear to be working the cucumber flowers okay.  This has been a concern for 
cherries.  Cherry bloom period is much shorter than cucumber so bees may not have enough time 
to acclimate for good cherry pollination. 

10. Light readings: PAR (Photosynthetically Active Range) light levels are significantly reduced 
under tunnels at all times with greatest difference at mid-day.  There are also differences in white 
vs. black especially at the stake-down reading at mid-day (Figure 1). 

11. Other readings.  We are also keeping track of temperature in the tunnels and in the poly bags 
and moisture levels in the bag. 

12. Water.  Water is critical when dealing with such a small volume of soil.  Water reserves are not 
very high.  Also when setting new transplants or direct seeding they may need some additional 
help with overhead water to get established. 

13. Weeds.  Both ground cloth types controlled weeds.  The only weeds observed were growing in 
the cracks between the poly bags and the ground cloth. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Light levels in a high tunnel with white (white line) or black (black line) ground cloth.  Left 
graph are measurements taken at the top of the stake with light sensors pointing up.  Right graph is from 
measurements taken at the top of the stake with sensors pointing down. 
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Table 1.  Yield in grams per plant from Mountain Spring tomato grown under high tunnels at the 
Southwest Michigan Research and Extension Center in 2008. 

 
 
  
Table 2.  Yield in grams per plant from Tradiro tomato grown under high tunnels at the Southwest 
Michigan Research and Extension Center in 2008. 
 

Treatment Total  
Weight 

Clusters/ 
Plant 

Fruit/ 
Cluster 

Fruit/
Plant 

Average Fruit 
Weight 

Tradiro/ 
Black 

2743 6.1 4.0 24 114.3 

Tradiro/ 
White 

2608 5.8 4.0 23 113.1 

lsd 0.05 ns ns ns ns ns 
 
 
Future Efforts: 

1. Buckets.  We will probably switch to 5 gallon buckets.  This will allow for buying the soil 
mix in bulk and filling the buckets ourselves since the cost of prefilled bags has gone up 
considerably.  Buckets can also be sterilized and used for several years.  Buckets allow for 
applications of less expensive dry organic fertilizer rather than expensive liquid organic 
fertilizer through the drip system. 

2. Using indeterminate cultivars.  The potential of indeterminate, greenhouse cultivars was seen 
and they will be pursued n the future.  They will take more management but they have yield 
potential which may off set the additional care. 

3. Establishing a trellis system.  Tradiro was trained in 2008 to the ribs of the tunnel.  This was 
adequate for the small number of plants in 2008, but the tunnel will support the weight of a 
larger trial.  

 

Treatment Total 
Weight 

Weight No. 
1 

Fruit 
Weight 

Weight No. 
2 

Weight 
Small 

Weight Cull

Mt. Spring/ 
Black 

2745 1639 274 285 454 367 

Mt. Spring/ 
White 

2692 1446 276 306 473 467 

lsd=0.05 ns ns ns ns ns ns 




