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results show that supplemental lighting and its spectral quality 
have a significant effect on the growth and the phytochemical 
content of lettuce and the response, however, varied depending 
on the variety.
Specified Source(s) of Funding: USDA-NIFA
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A greenhouse study was conducted to examine the effects of 
supplemental ultraviolet light (UV-A and UV-B) on the nutritional 
quality of lettuce (Lactuca sativa L. ‘New Red Fire’ and ‘Two 
star’), spinach (Spinacia oleracea ‘Bloomsdale’) and tomato 
(Solanum lycopersicum L. ‘BHN-589 F1‘). Three-week old 
plants were transferred to a greenhouse and grown under full 
sun with supplemental UV light. The plants were exposed to 
UV just prior to harvest and nutritional quality was determined 
by mineral nutrient composition and phytochemical content 
in edible parts of the plants. The plants were subjected to UV 
treatment consisting of UV-A (8.11 W/m2), UV-B (1.97 W/m2), 
UV-A+UV-B (5.08+1.55 W/m2) for various lengths of time. 
Supplemental UV did not affect the biomass accumulation, leaf 
area or the leaf-shape index in green-leaf lettuce (Two Star). 
However in red-leaf variety (New Red Fire), UV-B and UV-
A+UV-B suppressed leaf area, but not the biomass accumula-
tion compared to UV-A treatment and the control. In addition, 
the total phenolic content and antioxidant capacity in red-leaf 
variety were significantly higher under UV-A compared to the 
control, although there were no significant differences in green-
leaf variety. UV increased the leaf concentration of Ca and Mg 
in both varieties of lettuce, and N only in green-leaf variety. 
Similar response was observed in spinach where UV increased 
Ca, Mg and N levels along with P, S, and Cu. However, no 
significant increase in phytochemical content was observed. 
While N content of green-leaf varieties (in both leafy vegetables) 
increased there was a significant decrease in carbon accumulation 
in response to UV exposure. With regard to tomato fruits, UV 
exposure did not significantly affect the fruit yield or the total 
phenolic content. The results show that the UV effect on growth 
and nutritional quality among leafy vegetables is quite variable, 
and thus, further analyses with regard individual phenolic and 
carotenoid compounds are being conducted.
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Detailed study in highly controlled environments featuring active 
temperature maintenance and supplemental lighting has helped 
explain the influence of light and temperature on lettuce primary 
productivity and secondary metabolite levels. However, crop 
responses in moderately and passively manipulated environments 
important to a large and increasing number of growers are less 
clear. Responses by high tunnel-grown baby red lettuce experi-
encing diurnal temperature fluctuations modified by day and/or 
night aerial coverings during the dynamic spring and fall periods 
are particularly under-investigated. In this study, twenty 4.47-m2 
wood-framed beds containing a soil-based medium within a 9.1 
m × 24.4 m single-layer high tunnel at The OSU-OARDC in 
Wooster, OH, were seeded with ‘Outredgeous’ lettuce (Lactuca 
sativa) on 27 Oct. 2017, and 20 Feb. 2018. Each bed contained 
14 rows (1.2 g seed/row) spaced 7 cm apart. One week after 
seeding, beds were assigned to one of four treatments (high day/
high night - H/H, high day/ambient night - H/A, ambient day/
high night - A/H, and ambient day/ambient night - A/A) arranged 
in a randomized complete-block design with five replications. 
“High” daytime temperatures were achieved by covering beds 
with vented 0.1524-mm thick polyethylene film, while “high” 
nighttime temperatures were achieved by covering beds with 
50-AG Agribon fabric, both supported by standard low tunnel 
hoops. Thus, individual beds were either uncovered or covered 
with film during the day (approx. 08:00–17:00; all treatments) 
and either uncovered (A/A) or covered with film (H/A), fab-
ric (A/H) or both materials (H/H) during the night. Canopy 
temperature was recorded every 15 minutes in all beds using 
HOBO U23-Pro Data Loggers throughout the seven weeks of 
each experimental run, with spontaneous readings of canopy 
light intensity (PAR) taken eight times over the experimental 
period. All vegetative tissue 1 cm above the soil line was re-
moved from a 0.25-m2 area/bed four weeks after seeding and 
a 0.18-m2 area/bed seven weeks after seeding for measures of 
fresh and dry weight, total soluble solids (°Brix), leaf area and 
total anthocyanin concentration (Week 7 only). Samples were 
also included in sensory panel evaluation (discrimination tests 
based on color only) beginning in Spring 2018. The experiment 
will be repeated in Fall 2018 and Spring 2019. Differential day- 
and nighttime coverings resulted in treatment differences in 
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diurnal temperature profiles in Fall 2017. Preliminary analysis 
indicates a significant positive relationship between day and 
night temperatures and Week 7 sample fresh weight (g), dry 
weight (g) and leaf area (cm2).
Specified Source(s) of Funding: The Ohio State University 
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Lettuce (Lactuca sativa L.) is a leafy green vegetable that can 
be grown year-round in high tunnels in West Virginia. The 
summer growing season at higher elevation areas provides a 
suitable microclimate for warm season head lettuce produc-
tion. The high tunnel also provides sufficient low temperature 
protection during the winter for extended season production. 
Like many U.S. states, there has been a tremendous expansion 
of high tunnel production of specialty crops within the last ten 
years. These same high tunnels provide tremendous capacity 
for wholesale marketing of lettuces and other leafy greens to 
institutional buyers such as schools and hospitals. From 2014–18 
approximately 70 lettuce and other leafy green cultivars have 
been critically evaluated for stress tolerance, quality, shelf life, 
disease tolerance and marketable yield within high tunnels. From 
these evaluations, select cultivars for year-round production 
have been identified.
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The Lower Rio Grande Valley in Texas is one of the most pro-
ductive vegetable areas in the State. However, environmental 
conditions limit production to Spring and early Fall seasons 
when temperatures allow open field production. Furthermore, 
open field production is severely affected by strong winds, and 
high pressure of endemic/new insects and diseases. Protected 
structures such as high-tunnels offer an alternative to extend 
production season. High tunnels or hoop houses are relatively 
low investment structures that protect crops from the weather 
and pests. In order to determine the feasibility of production 

under high tunnels, two determinate and three indeterminate 
tomato cultivars including commercial available and Texas 
A&M developed hybrids were evaluated at two planting dates 
(October and November). Harvesting started in late December 
and was extended to the middle of June. October planting resulted 
in higher yields (56,104 kg/ha) and overall higher tomato total 
soluble solids (Brix 4.16%) as compared to November planting 
(36,869 kg/ha and Brix 3.76%, respectively). It is hypothesized 
that early seedling establishment when temperatures were higher 
contributed to observed yield and quality parameters differences 
between planting dates. Determinate cultivar tomato yields 
were higher as compared to indeterminate cultivars during first 
planting date but were lower during second planting. Observed 
differences between growing habit cultivars may have been in 
response to cold temperature resistance of indeterminate toma-
toes, and to better light capture due to pruning during winter 
months. Finally, tomato taste panel was performed to determinate 
consumer preference. Blind samples including a supermarket 
tomato control were offered to participants. Overall, high-tunnel 
tomatoes were preferred as compared to supermarket control. 
Texas A&M cultivar TAM “Hot Ty” had the highest levels of 
consume rating in terms of flavor and color. In summary, our 
results indicate that winter production in high tunnels is feasible 
in South Texas resulting in good yields and quality.
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Fall-planted leafy greens are important crops for producers who 
harvest from high tunnels in late fall and winter. A survey of 
Indiana high tunnel producers identified planting schedules as an 
area in which more information is needed. We conducted trials 
to quantify the effect of planting date on yield of kale (Brassica 
oleracea var acephala DC), lettuce (Lactuca sativa L.), and 
spinach (Spinacia oleracea L.) grown in soil in unheated high 
tunnels at Wanatah, IN. ‘Darkibor’ kale was transplanted and 
‘Gazelle’ spinach was seeded in tunnels on six dates at two-week 
intervals beginning 30 Aug. and ending 11 Nov. 2016. ‘Salanova 
Red’ and ‘Green Reef’ lettuce were transplanted in tunnels on 30 
Aug., 15 Sept., and 14 Oct. Each tunnel was 914 × 1463 m and 
had three replications of each planting date for each crop. Kale 
leaves with blades at least 20 cm long were harvested approxi-
mately biweekly from 27 Sept. through 14 Mar. 2017. Cumulative 




