Northeast Sustainable Agriculture Research and Education Program

Farmer/Grower Grant Final Report 
1. Project name and contact information

        Project Title: Growing Weed- Free Strawberries                     FNE04-528


Project Leader:  David Pike

Address:             115 Mountain View Road





Farmington, Maine  04938-6407


Telephone: (207)-778-2187         Best Time to call:  8AM  to 8PM   Mon. thru Sat.


E-mail address: dcpike@beeline-online.net              S.A.R.E. request: $1989.00 

2.    Goals

My goal is to economically grow strawberries, using the plasti-culture system, by late planting of two rows of dormant bare-root transplants on 42-in wide raised beds with buried drip tape, covered with plastic on unfumigated soil. The area between the plastic strips will be inter-seeded with a slow-growing perennial rye grass seed, ensuring a dense growth. This will greatly reduce soil erosion and any weed growth in the aisle and will eliminate the need to cultivate or use weed sprays in the initial or second year. To control its height, the grass will be mowed when needed with a 21-in. rotary mulching lawn mower. For winter protection 1.2-oz. floating row cover will be used instead of straw, which is a source of unwanted weed and volunteer grain seeds.

3.    Farm Profile


My farm is located next to a major highway in the foothills of the Appalachian Mountains and near the Sandy River. I grow approximately 12 acres of fruits and vegetables, strawberries being the main crop (pick-your-own and pre-picked for my roadside stand). The land is fairly flat and has no rocks. This area is usually blessed with a good snow cover, although some winters there is minimal snow cover.

4.     Participants

Technical Advisor 
              Name:    David T. Handley, Ph. D.                 Affiliation: University of Maine
             Address: P.O. Box 179                                                       Cooperative Extension
                            Monmouth, Maine 04259             E-mail: dhandley@umext.maine.edu
             Phone:     (207)-933-2100

5. Project Activities
Second Fruiting Year of Strawberry Bed (Planted July 12, 2004)
· In a normal year after the snow has melted and the ground has dried out (around April 15th in central Maine), the floating row cover is pulled to the wheel tread area to be available later as needed for frost protection.  Since the winter of  2005/2006 was abnormal (with little snow cover) and new growth came early, the row cover was pulled back the end of March. A hydraulic broom sweeper was used to remove the dead debris to reduce the potential for diseases. Overhead sprinklers were set up and tested for leaks to provide for frost protection as needed. The drip system was reconnected and checked for leaks or problems.  

· When new growth was evident in the spring, young unfolded leaf samples were sent to a lab to determine nutritional deficiencies. After analyzing the test results, foliar feeding or drip feeding was done to correct for deficiencies. It is important to not overfeed, as excessive plant growth or soft fruit may be the result.  

· At early bud stage it was time to scout for pests and to put into practice what was learned about Integrated Pest Management (IPM) at the winter meetings. Late in May beneficial nematodes (Hb) were injected through the drip lines to control the root weevil larvae. Bi-weekly scouting for the clipper beetle, tarnished plant bug (TPB), and two spotted spider mite (TSSM) determined if spraying was required if the number was over the threshold of Extension recommendations. Fungicide sprays were started at 10% bloom and used on a weekly basis or as needed, taking into account the weather conditions. Different modes of actions of the sprays have to be alternated to reduce chances of building resistance. The floating row cover was rolled onto large wooden cable spools and wrapped with cling white plastic film to protect it from weather damage.
· The dwarf perennial rye grass growing between the plastic strips was mowed weekly or as needed. A cold and wet spring slowed the crop and presented a challenge to control fruit rot. Due to the colder spring and lack of sunshine, picking started later than expected on June 7, 2006, but was still two weeks earlier than expected for crops grown on the matted row system. As the picking season started there was a reversal in the weather and it was more hot than typical. Noontime temperatures were in the mid 90’s for several days in a row, making it difficult to keep up with a rapidly ripening crop. During this time drip irrigation was used for three hours a day to cool the crop and to reduce heat stress on the plants. Harvesting of the crop was finished by July 1, 2006.  

· Immediately after harvesting was finished, the renovation process started by mowing the plants approximately 2-in. above the crown. Mowing was done with a John Deere rotary mower by removing the center rear wheel and adding two outside gauge wheels. Upon completion of this mowing the hydraulic broom was again used to sweep debris off the plastic beds. Lawn edging shears were used to manually cut developed runners and plant leaves. This operation required about 15 man-hours per acre. A back-pack air blower was used for final clearing of debris.    
· Drip irrigation was applied during and after the renovation process to maintain soil moisture, as monitored by soil moisture sensors. Fertilization was controlled by injecting through drip lines 3.5 pounds of nitrogen per week from mid-August to mid-October. After new growth was established, leaf samples were again taken and sent to a lab for analysis. Deficiencies were corrected by foliar feeding. Beneficial nematodes (Hb) were again injected through drip lines in late August to control root weevil larvae. A spray schedule following Extension recommendations was maintained for powdery mildew, potato leaf hopper, and leaf diseases. Runner production after renovation required approximately 20 man-hours per acre. Weekly hand-mowing between plastic strips was carried out until mid-October when the grass stopped growing.   

(    By mid-November the plants were dormant and ready for the 1.2-oz. floating  row cover, which is secured with mesh rock bags. No herbicide is required when row covers are used instead of straw, since no seeds are introduced to germinate in the spring.

6. Results 
            As expected, the second harvest season had a much-improved crop production. If the planting is carried to a third harvest season, the crop production will be somewhat reduced. Winter survival has been excellent by using floating row covers, which is a cost- effective method compared to straw cover.
7. Conditions 

           The open winter of 2006 (little or no snow cover) was a good test for plant survival with the use of the FRC (floating row cover). The FRC created a “floating field, which reduced frost heaves that cause shearing of plant roots. A wet and cold spring (it rained or was overcast nearly every day during bloom and fruit development) made fertilizing through the drip line nearly impossible, since the water source from a nearby stream was at flood level or silted. In spite of all the rain there was reduced leaching with the plasticulture system. Early in the harvest season the weather went from cold and wet to in excess of 90° F and dry, causing the crop to ripen faster than the demand for it.
8. Economics   

      In spite of the cold and wet spring, the production was acceptable at about 18,000 pounds (12,000 quarts) per acre. The expected yield for the second bearing year should be between 18,000 to 26,000 pounds per acre. By renovation after harvest, two to three bearing years are possible, greatly reducing the cost per acre compared to the planting year cost.
     Second Year Production Costs for 2006
Variable costs:

    Fertilizer – (drip/foliar)                                                       $560.00

     Soil and tissue tests                                                             $64.00

Material costs:                                                                                                                                                                                                                                                                                             
        Quart Fiber Boxes (12000 x $0.10)                             $1,200.00

    Pesticides:

        Insecticides and Fungicides                                         $1,250.00

        Beneficial Nematodes (Hb)                                            $184.00

    Machine and equipment fuel/oil                                         $325.00

                                                                    Total variable costs:       $3,583.00

 Fixed costs:

     Cost of owning and operating machinery per acre        $950.00

     Overhead per acre                                                          $190.00

     Labor:      General   (120 hr. x $7.50)                            $900.00 

        Harvest    (12000 x $0.50)                           $6,000.00


        Supervision and Selling                               $3,000.00

                                                                    Total fixed costs:           $11,040.00
            Total cost second production year (2006)          $14,623.00
            Total cost first production year (2005)                 $9,545.00 

  Cost carried forward (from 2004)                       $9,323.00
   Total cost for planting year plus first and second year of production              $33,491.00
INCOME 2005 (8000 qt. x $3.50 per qt).                                     $28,000.00

INCOME 2006 (12000 qt. x $3.50 per qt.)                                   $42,000.00

    Total income for first and second year of production               $70,000.00

                      Net profit per acre after two harvest years                         $36,509.00
9. Assessment
  As a result of these trials using this system, there are a few areas that need further exploration. Production levels of 20,000 to 30,000 pounds per acre should be achievable, but will require additional research and trials.

  (   To help determine the best cultivars for the northeast climate, a trial plot was planted in 2006 with twenty Eastern short-day-length varieties. Data collected in 2007 will be analyzed for selecting cultivars with the highest production potential to obtain the greater profit margin.

  (  Optimum planting time is around June 22nd to ensure three to four branch crowns. To reduce planting costs a small hole should be made in the plastic, rather than a large slit, to locate plants (dormant bare-root transplants). Should a suitable mechanical transplanter become available, the adoption of this method would be encouraged.

  (   Runner removal labor cost must be reduced to make this system viable. It takes approximately 120 man-hours per acre to remove runners by hand, even when cultivars are selected that produce less runners. Growth regulator trials, being conducted by university researchers, appear to be very effective and would virtually eliminate this expense. This would also allow for an earlier planting date (mid to late June) and would result in more branch crowns (three to four), ensuring a larger crop the first harvest season. Two production seasons should provide for a very good profit margin. 

    (Grass strips (between the plastic strips), used to reduce soil erosion and weeds, require weekly mowing.  When new growth is evident in the spring and after renovation, grass next to the raised beds will require mechanical clipping or can be spot-sprayed with a “burn down” herbicide (SCYTHE or GRAMOXONE).
    ( A small trial will be conducted in 2007, using a 100% Biodegradable Black Mulch Film, to potentially replace the petroleum-based film that is currently being used.
    ( A small plot of day-neutral varieties using the plasticulture system was planted and harvested in 2006 with exceptional results. A new trial plot will be planted in 2007 and 2008 to help determine maximum production capability.
10. Adoption
    ( I plan on continuing with this system, making small changes as needed, to increase production and reduce costs. I will select the most productive cultivars, use environmentally-friendly products, and continue with the runner reduction program.
11. Outreach

    ( Several growers from the United States and the Maritimes in Canada have called or visited to discuss using this plasticulture system.
    (Our farm co-hosted the North American Strawberry Growers Association’s (NASGA) Ninth Annual Summer Tour on Tuesday, August 22, 2006, attended by about 80 growers from across the United States and Canada.
12. Report Summary

    ( The purpose of this project was to grow weed-free strawberries on unfumigated raised beds, using dormant bare root transplants with no (or minimal) herbicides. Drip lines for irrigation were buried when forming the beds and laying plastic. Dwarf perennial rye grass seed was broadcast between plastic strips and mowed when needed. Strawberry transplants were planted by hand with a simple hand tool in pre-punched holes. The floating row cover (FRC) was used for winter protection instead of straw and has performed better than expected. Although the initial costs were higher, this system produced a larger and earlier crop, ensuring a better dollar return.  
Name: ________________________________               Date: _______________
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