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Intercropping is a horticultural technique of co-planting crop species to improve plant performance. These benefits to plant performance could arise from various mechanisms including increased access to resources, buffered climatic conditions, and reduced pest loads. With funding from the CEA Seed Fund opportunity, we are applying techniques from classical plant ecology to a greenhouse context. Specifically, we ask how crop diversity and watering intensity affect plant performance for three important food crops—romaine lettuce (Lactuca sativa var longifolia), radishes (Raphanus sativus var ‘French breakfast’), and everbearing strawberries (Fragaria x ananassa var ‘Quinault’). We selected these species as they are frequently grown under intercropping in home-gardens, yet a mechanistic assessment of the benefit of planting these crops together does not exist. Further, whether these benefits would extend to a greenhouse setting is also unclear.
	To assess the benefits of intercropping, we compared biomass and reproductive output in lettuce, strawberry, and radish plants when grown alone, with two conspecific neighbors, and with mixed conspecific or heterospecific neighbors. We planted radish and lettuce seeds directly in pots, while the experimental strawberry plants were mature individuals purchased from a local greenhouse. All planting for the experiment was completed by 5 June 2025. On 18 June, we implemented a watering treatment to assess whether the effects of intercropping on plant performance depended on water availability, hypothesizing that intercropping would have more benefit under stressful drought conditions. As such, we compared plant performance under two watering regimes, standard and reduced. The watering amounts were initially 250 ml and 150 ml every other day for the standard and reduced watering treatment, respectively. Total watering amounts increased by 50 ml for both treatments over the course of the experiment, in line with plant needs. Harvesting and measurement of plants took place on 11-12 July.
	Since we aimed to measure plant performance metrics that would be important for horticulturalists, we prioritized quantifying the edible outputs of this experiment. For lettuce, radish, and strawberries, we weighed the aboveground biomass of fresh leaves. For the radish plants, we also weighed the edible taproot. Finally, to quantify reproduction in strawberries, we counted the number of inflorescences and asexual runners.
	The results from this experiment are preliminary, but biomass metrics were higher in plants grown alone versus with neighbors. Among plants with neighbors, performance outcomes were highly dependent on the identity of the neighbors and the watering treatment. Plants grown alone consistently did best, regardless of species or watering treatment. However, when grown with neighbors (i.e. to increase space use efficiency), for both strawberries and radishes, it appears that having neighbors of different species increases performance compared to having neighbors of your same species. For lettuce, however, having hetero-interspecific interactions decreased biomass over conspecific competition. While further analyses are still needed, our results thus far suggest that the benefits of intercropping do emerge in CEA settings but are species dependent with potential tradeoffs among species. The next steps for these data include separate models for each crop species and performance metric of how plant response to intercropping depends on the diversity of intercropping and watering treatment using generalized linear mixed effects models. We anticipate completing the analyses portion of this research by late fall 2025. 
	The CEA grant supported UW research for both a postdoctoral researcher, Courtenay Ray, and for an undergraduate researcher, Kailynn Johnson. This grant allowed Kailynn to gain her first research experience; Kailynn has continued to attend lab meetings this semester.


