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SYNERGISTIC ACTIVITIES

Dr. Leskovar’s program is focused on the understanding of plant morphological, physiological, and biochemical
adaptation mechanisms to environmental stresses and the development of sustainable vegetable cropping
systems. His specific research emphasis is on: 1) seed-transplant-grafting production and physiology to increase
plant survival under drought, nitrogen deficit and heat stress, 2) PGRs, bio-stimulants and soil amendments to
enhance soil and plant health, 3) root and shoot trait responses to water and nutrient conservation strategies,
4) cultivar, fertility and cover crop management for conventional and organic production, 5) protected
cultivation, greenhouse hydroponics and controlled environment horticulture (CEH) systems for tomato, pepper,
spinach, lettuce and other leafy greens, and 6) GXExM - genotype selection for drought and heat tolerance,
water and nitrogen use efficiency, disease resistance, yield and nutritional quality. Together with graduate
students and team members, his program generated 235 papers (including 140 peer reviewed journals, 39
editorial-reviewed, 14 book chapters) and 293 published abstracts. His research has been supported by federal,
state, industry, and foundations and involved collaborations with Spain, Italy, Croatia, Israel, Germany, South
Africa, Argentina, Brazil, Mexico, and Qatar. Within the last 5 years he has received $3 million as Pl and $106
million as Co-PI. He has provided graduate training to 23 students including 6 from Brazil, Spain, and South
Africa, and 67 undergraduates. Below are significant impacts from his program:

e Using physiological approaches, he developed alternative nursery production methods to control root and
shoot growth traits to improve the overall transplant quality and mitigate the negative effects of transplant
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shock that lead to poor stand establishment. This research has been widely documented in high-value
horticultural crops including tomato, pepper, watermelon, melon, artichoke, onions, and olives.

e He developed multiple crop production systems that resulted in higher resource use efficiency, abiotic stress
tolerance, yield, and quality, including health-promoting phytonutrients.

e Studies in hydroponic nutrition demonstrated that by adopting optimum pre- and post-transplant N
management hydroponic farmers could maximize crop productivity of lettuce and improve water use
efficiency by 90%.

e Research on tomato grafting resulted in a 40% yield increase under high tunnels and with improved abiotic
stress tolerance. His team described a possible mechanism by which grafting positively influences grafted
plant thermotolerance and provide new insights into the future screening and breeding avenues for elite
rootstocks and scion-rootstock combinations.
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