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1. New Facilities and Equipment (including sensors, instruments, and control systems
purchased/installed)

Construction of Controlled Environment Agriculture Research Complex (CEARC) will be
completed in October 2022. This state-of-the-art research greenhouse facility will
provide a platform for interdisciplinary research at the nexus of horticulture/crop
science, engineering, entomology, plant pathology, food science, computer science, and
human nutrition/health. The $36 million project is located at Waterman Agricultural and
Natural Resources Laboratory farm in the main campus of the Ohio State University
(Columbus, OH).

New electrolytic humidity sensors (Novasina AG, Switzerland) were acquired for
applications in high humidity environment. These sensors will be specifically used to
achieve 95% RH (<0.1 kPa at 10C) for a few hours during the night in order to prevent
tipburn in strawberry. The specific technology used for this type of sensor does not
cause drift problematic in conventional sensors and allows more accurate humidity
measurements. More information will follow next year.

2. Unique Plant Responses

We continued our investigation towards possible use of low pH nutrient solutions to
mitigate the risk of introducing oomycete pathogens in hydroponic water culture for
leafy greens. Over the past year, additional four species (eight cultivars) of leafy greens
were grown under varied pH (4.0 — 5.5) and sensitivity to lowering pH as well as
potential causal elements limiting the growth under low pH were identified. Based on
our study, basil, bok choy, and lettuce were classified as ‘low pH tolerant’, kale and
arugula were classified as ‘moderately pH sensitive’ and spinach was classified as ‘low
pH sensitive’. (Bates and Kubota, unpublished)

Nighttime dim lighting was investigated as a potential measure to mitigate problematic
tipburn in lettuce. Leaf conductance (stomatal and non-stomatal conductance) was
increased when the nighttime dim lighting was applied in 100% blue light; however, this
increase did not reduce tipburn incidence likely due to the significant impact of low
boundary layer conductance seen in our tipburn-inducing environmental conditions.
(Ertle and Kubota, unpublished)

3. Accomplishment Summaries



e The Ohio Controlled Environment Agriculture Center (OHCEAC) with 21 academic
members launched research consortium with seven inaugural members supporting to
advance CEA through various researches covering Horticulture, Engineering, Plant
Pathology, Microbiology, Entomology, Workforce training, and Food Safety.

e The first annual conference of OHCEAC was held on July 20t with with a total of 169
participants. This year’s focus was ‘Advancement of Microbial Technologies in Controlled
Environment Agriculture’.

4. Impact Statements

We continue offering an online monthly forum ‘Indoor Ag Science Café’ to serve as a non-
competitive communications platform for indoor farmers and relevant stakeholders. The
listserv currently has a wide range of stakeholder members, serving as a very effective
engagement method with industry stakeholders. During the reporting period, the forums
reached a total of 1,373 stakeholders. Cumulative number of views (YouTube) of recorded
presentations was 2,278 for the reporting period and 27,969 for the period since August 2018.
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Other Creative Works

Website and social media

Indoor Ag Science Café YouTube Channel:
https://www.youtube.com/playlist?list=PLjwleYIKrzH uppaf2SwMIg4JyGb7LRXC

Kubota Lab (Controlled Environment Plant Physiology and Technology):
http://u.osu.edu/cepptlab

Facebook for Controlled Environment Plant Physiology and Technology Lab:
https://www.facebook.com/CEPPTLAB/

CEA Strawberry Information: http://u.osu.edu/indoorberry
CEA Hydroponics Information: http://u.osu.edu/hydroponics
Kubota Lab CEA Science Communication blog: http://u.osu.edu/ceatalk




