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OBJECTIVES

1. To improve the standard of grape harvesting and subsequent yield improvement for grape growers. 

2. To evaluate performance of modern harvester designs such as shaker design e.g. 

     vertical shaking head pickers, horizontal slappers etc 

3. Collect data to provide a greater understanding of where damage occurs (and 

    subsequent juice loss) within the harvesting system.

4. To assist farmers and growers in their selection of appropriate technology which 

    will improve harvesting timeliness and reduce crop losses.  

Grape harvesters are designed to operate by shaking the canopy either horizontally or vertically. Many years have elapsed since the introduction of the Chisholm Ryder machines in the late 60’s. Growers face a dilemma, do they continue to maintain an aging harvester with complex hydraulics or do they buy a new machine? A number of new designs, such as Korvan and Gregoire have been introduced into the marketplace. Manufacturers claims of improved output, some as high as 10%, needs to be independently assessed. An improvement of such magnitude, simply by improving harvester design, warrants further investigation. 

Losses occur with any machine design, a thorough investigation of harvester design will improve output. Areas to consider are:

1. Shaker design, number and distance between the rods

2. Shaker frequency and amplitude

3. Construction material of the shaker rods

4. Forward speed

5. Collection and transportation of the crop to the bins

6. Cleaning system such as extractor fan speed

PROCEDURES

Harvester evaluation will take place in the Finger Lakes and Lake Erie grape growing regions. Harvester designs will be compared during the harvesting season e.g. mid September harvesting Elvira grapes in the Finger Lakes through the season to harvesting Concord grapes in the Lake Erie region in mid October. 

Yield losses due to mechanical harvesting comprises fruit losses on the ground, fruit losses on the vine and juice losses. An evaluation procedure will be formulated to identify losses in each area.

Harvester comparisons will be made comparing 2 designs side by side in the same vineyard. A large block of grapes will be selected to provide a realistic size trial in commercial vineyards belonging to cooperating growers. Each harvester will harvest alternate rows, for a minimum of 1 acre each. 

1. Canopies will be inspected and grape yield assessed prior to harvesting. 

2. Fruit on the canopy floor will be weighed. 

3. The harvester will travel through the canopy

4. Fruit remaining on the vine will be removed and weighed 

5. Fruit on the canopy floor minus pre-harvest losses will be weighed

As each harvester progresses along the canopy, measurements will be taken on damage to the grapes, where juice loss is occurring and where materials other than grapes is continuing along to the bins. They will fill bins and each bin will be measured, both by weight and depth of fill. 

Various harvesters, such as Korvan, Nairn, Gregoire, Harvestmore and Chisholm-Ryder will be evaluated, depending on availability and cooperating owners. Differences in harvester output per hour will be analyzed. 

Pruning techniques and subsequent yield may affect the results, a trial will be set up at the Fredonia Vine Laboratory. Buds will be removed to ensure an even or uniform block of vines. 

OUTCOME AND BENEFITS EXPECTED

The results on harvester design and yield improvements will benefit the viticulture industry by giving a good insight into the performance of various types of harvester. A growing number of harvester designs are being developed, and growers are asking researchers/extension eductators for their advice on the relative merits of each design. 

New harvester designs, if they perform to expectations will lead to:

a) An improvement in yields

Increased yields due to more grapes and juice going into the bins

Increased yields in subsequent years due to less damage to the canopy

b) Improved timeliness

A great concern amongst all who wish to increase their grape acreage is 

harvester output, guidelines for selecting the correct harvester will help. Improved 

timeliness will allow more selective harvesting periods resulting in cooler grapes for 

example.

RELEVANT RESEARCH EXPERIENCE/ACCOMPLISHMENTS

All the team members in this research proposal have many years of research experience within the grape industry, both internationally and throughout the USA. The team is an interdisciplinary group, comprising scientists and engineers. They are well regarded by fellow academics and industry throughout the world and have published and presented papers at international meetings. They have received grant funds from many sources in the past including the grape industry and various U.S. Government agencies. In 1999 and 2000, some members of this Cornell team who are applying for this grant, conducted research funded by the Viticultural Consortium and the grape industry into the efficacy of the controlled droplet applicator, the Proptec. Results of the 1999 and 2000 trials were published and presented at various industry meetings. 

BUDGET

Materials and supplies:

harvesting supplies


   500.00

Funding towards a 

research  assistant:


3500.00

field labour



2500.00

Travel @0.31c/mile(Cornell rate):
2500.00

Accomodation expenses:

  750.00

Fredonia lab field work

1000.00

Harvester expenses


  750.00

Journal Publication costs:

  500.00

TOTAL:   



$12,000.00

Budget justification

1. Materials and supplies. Collection buckets, plastic sheets, shears/cutters and ropes are required.  
2. Funding towards a research assistant is required to help with the trials, organisation and data analysis. The services of field labour is needed to help with bunch counting, hand harvesting, collecting MOG etc

3. Travel. Funding is sought to assist with travel costs, as trial sites are located in the Finger Lakes region and Western New York/Pennsylvania.

4. Accommodation. Overnight accommodation in Fredonia will be required on certain trial days throughout the season due to long workdays and travel time from Ithaca/Geneva.
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