Evaluation and Improvement of Winter Squash for Downy Mildew Resistance and Fruit Quality
Welcome to our Field Day!
Common Wealth Seed Growers was awarded a Southern SARE grant for this one-year winter squash research and breeding project. The research is taking place at two sites in Rockbridge County (managed by Edmund Frost of Sycamore Farm), one site in Louisa County (managed by River Oneida of Twin Oaks Seed Farm) and one site in Buckingham County (managed by Lyndsey Walker). 
Goals:
-To identify and develop winter squash seedstocks with good productivity, eating quality and marketability that work very well in regional organic conditions. We are looking especially closely at resistance to Downy Mildew. All sites are managed organically, without sprays or row cover, in order to expose plants to common problems such as cucumber beetles, squash bugs and Bacterial Wilt, encouraging resilient selections. Late planting dates are used in order to ensure full exposure to Downy Mildew. This project is exclusively looking at squash from the Cucurbita moschata species, as these are usually much more resistant to vine borers and Bacterial Wilt. 
-To conduct a variety trial that identifies outstanding regionally-suited winter squash varieties, monitors progress in breeding work, and adds to data we collected in previous years. This includes the 2014 SARE-funded project “Identifying and Marketing Quality Open-Pollinated and Organic Cucurbit Seedstocks for Virginia,” led by Edmund Frost at Twin Oaks Seed Farm. 
-To conduct a breeding trial of F4 and F5 populations of a cross between Seminole Pumpkin and Waltham butternut, evaluating and selecting for Downy Mildew resistance, productivity, eating quality, butternut shape, and general resilience in organic conditions. 
-To conduct selection projects with three existing varieties (Seminole Pumpkin, Chinese Tropical Pumpkin, and Cuban Neck Pumpkin) evaluating and selecting for DM resistance, productivity, eating quality and general resilience in organic conditions. 
-To share our results, and to stimulate discussion about the work that is needed to improve organic seed systems in the region. 
For more information, and for results as they come in, see commonwealthseeds.com/research. There is also a link to the final report from Twin Oaks’ 2014 SARE trialing project. 



[bookmark: _GoBack]Key Terms and Concepts
Seeds from Open Pollinated varieties can be grown year after year with similar results each year. Hybrid seeds are the result of a cross between two open pollinated varieties. The first (F1) generation after the cross is generally uniform, while subsequent generations (F2, F3, F4, F5 etc.) are quite variable. Breeding a new open pollinated variety generally starts by making a cross (or several crosses). Starting in the F2 generation, plants are selected for desirable combinations of traits. With each year of selection, the population becomes more and more uniform, and closer to the desired result (or some good result that was not initially expected).
Variety Trials are experiments that compare different varieties or seedstocks. This is often the first step for breeding work. It is essential to see what is out there in order to work with the best possible genetics. Sometimes what you want to create already exists – you don’t have to breed it you just have to find it. 
Replicated Trials include multiple plots of the same seedstock (each plot includes several plants). This avoids inconsistencies in data caused by field variation or other unintended factors. Observation Trials are generally not replicated, and may or may not entail quantitative recording of data. We recommend reading “On-Farm Variety Trials: A Guide for Organic Vegetable, Herb and Flower Producers,” published by Organic Seed Alliance. 
Breeding Trials are experiments where single plants of variable populations are compared, evaluated and selected in order to advance a breeding project. When the population we are selecting from is a single open pollinated variety (rather than the product of a cross), we call it a selection project, though it can be called a breeding trial. 
Cucurbit Downy Mildew is a foliar disease of squash, cucumbers, melon, gourds and watermelon that can dramatically affect yield and fruit quality. It cannot overwinter in cold climates, but the spores blow north on the wind from Florida each year, arriving in Virginia anywhere from mid June through mid August. Downy mildew shows up on squash as light colored spots on leaves, or as general yellowing of leaves, followed by the leaves dying. 
Bacterial Wilt is a disease that is spread by striped cucumber beetles, affecting most cucurbit crops. Cucurbita moschata, the species of squash we mostly work with, is usually only minimally affected, but there are susceptible varieties. Powdery Mildew, not to be confused with Downy Mildew, affects many kinds of plants, not just cucurbits. It shows up as grey/white spots on the upper surface of leaves. Our experience has been that Powdery Mildew is a minor problem compared to Downy Mildew here. 
A screen is a method of intentionally subjecting plants to harsh conditions in order to better evaluate how they hold up to diseases or other problems. We create a screen for Downy Mildew by planting late to subject plants to more intense pressure from the disease. We also refrain from using sprays (even organic sprays) and row cover, in order to subject our research and breeding plots to more insect and disease pressure. 
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