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Proposal to the National Watermelon Association 
Making Grafted Plants More Economical for Watermelon Production by Investigating the Use of Low Plant Populations, and Screening Rootstocks for Their Effect on Fruit Yield and Quality
Submitted by:

Jonathan R. Schultheis, North Carolina State University, Dept. Horticultural Science, Raleigh, NC 27695-7609

Justification and Background:

Watermelon production is under increased disease pressures, especially from fusarium wilt and Phytopthora.  In the U.S., in more recent years, some field loss has been nearly 100% caused by either of these diseases.  With grafted plants, the use of tolerant or resistant root stocks may provide control of these diseases.  The most commonly used root stocks are squash and gourds.  In research conducted at Clemson University in 2006, grafted plants have yielded about 2 to 3 additional seedless fruits per plant compared to plants not grafted.  Although the root stocks offer this attractive potential curative effect and yield increase, the cost of grafted plants is nearly $1 each, considerably more than watermelon plants produced directly from seed.  The increased yields per plant and reduced use of crop spray materials may help to off set some of the costs incurred with grafted plants.  However, to make grafting a more cost effective method for producing watermelon, we propose a multistate trial to evaluate the effect of using reduced populations of grafted plants on yield.

Objectives:

Evaluate the effect of using reduced populations of grafted plants on yield.
Screen rootstocks for their effects on watermelon yield and quality
Methods:

Reduced plant populations.  Researchers across five southeastern United State's locations (Steve Olson [Florida], Terry Kelly [Georgia], Richard Hassell and Gilbert Miller [South Carolina] and Jonathan Schultheis [North Carolina]) have agreed to trial grafted plants on squash and gourd root stocks at plant per acre populations of 3630, 1815, 1210, and 908 (12, 24, 36 and 48 square feet per plant, respectively).  Note that the plant populations do not consider drive rows which would reduce the number of plants per acre.  The wide range of plant populations will allow us the opportunity to determine the feasibility of planting reduced numbers of grafted plants per acre to obtain comparable yields to plants derived from seeds.  These research trials would be conducted in the same manner on a 1.5 acre land area at each research station.  In addition to yields, we would also evaluate the effects on fruit size distribution and internal quality, as well as diseases, if present.   

Rootstock screening.  We also propose a complementary study to evaluate at least seven root stocks to determine which ones lead to improved fruit yields and quality, and increased disease resistance, if the pathogen(s) is/are present.  Richard Hassell, Clemson University, has agreed to supply the grafted plants to all researchers at each location and has submitted an earlier proposal to the National Watermelon Association to cover these costs.  In addition to taking fruit yields and determining size distribution, we would evaluate internal quality.  Penny Perkins-Veazie has agreed to evaluate the internal quality for nutritional content (i.e. lycopene)
Support:

To help cover the cost associated with the plant population and root stock evaluations, I am asking for $6,000 in support for each field location/investigator, or a total of $30,000.  The funds help cover the costs of materials (plastic, drip, fertilizer, etc.), equipment (measuring devices), shipment of samples to Oklahoma, labor and travel.  This is an excellent way to obtain lots of good information fast over several important production regions in which conditions will likely be quite variable.  The seed companies are very supportive of this effort and would likely provide some additional support if needed.  Syngenta has agreed to grow grafted plants, in addition to Richard Hassell, in case they are needed.

