Appendix

HIGHLIGHTS OF COMMITTEE ACTIVITIES (2016 - 2020)
1. Cooperative Research & Publication:
a. Developed Guidelines and Standards

Both, A.J., B. Bugbee, C. Kubota, R.G. Lopez, C. Mitchell, E.S. Runkle and C.
Wallace. 2017. Proposed Label for Electric Lamps Used in the Plant Sciences,
HortTechnology 27(4):544-549.

Recent advances in light-emitting diode (LED) technology now provide the
horticultural industry with multiple lighting options. However, growers are unable to
compare technologies and LED options because of insufficient data on lamp
performance metrics. This publication proposed a standardized product label that
facilitates the comparison of lamps across manufacturers. This label includes the
photosynthetically active radiation (PAR) efficacy, PAR conversion efficiency,
photon flux density output in key wave bands, as well as the phytochrome
photostationary state (PSS), red/far red ratio, and graphs of the normalized photon
flux density across the 300—900 nm wave band and a horizontal distribution of the
light output

b. Books and Book Chapters

Kozai, T., K. Fujiwara, and E.S. Runkle. 2016. LED Lighting for Urban Agriculture.
54 pp. Springer, Singapore.

This book focused on light-emitting diode (LED) lighting, mainly for the commercial
production of horticultural crops in plant factories and greenhouses with controlled
environments, giving special attention to: 1) plant growth and development as
affected by the light environment; and 2) business and technological opportunities
and challenges with regard to LEDs.

Lopez, R. and E. S. Runkle. 2017. Light Management in Controlled Environments.
Meister Media Worldwide, Willoughby, OH. ISBN-13:978-1544254494, ISBN-
10:1544254490

This book presented the underlying biology of how light influences plant growth and
development of specialty crops, especially those grown in greenhouses and
controlled-environment growth rooms.

Kozai, T. 2018. Smart Plant Factory: The Next Generation Indoor Vertical Farms.
Springer Singapore, ISBN: 978-981-13-1064-5

Kozali, T., G. Niu, and M. Takagaki (eds.). 2019. Plant factory: An Indoor Farming



System for Efficient Quality Food Production. Academic Press, Elsevier Publisher,
Second Edition, pp. 487.

These books described the concept, characteristics, methodology, design,
management, business, recent advances and future technologies of plant factories
with artificial lighting (PFAL) and indoor vertical farms. The book discussed the
basic and advanced developments in recent PFALSs and future smart PFALS that
emerged in 2016.

Zhang, Y. and M. Kacira. 2018. Air Distribution and Its Uniformity. In Smart Plant
Factory: The Next Generation Indoor Vertical Farms. Ed. T. Kozai, Springer
Singapore, ISBN: 978-981-13-1064-5

This book chapter described how air current speed affects the photosynthesis and
transpiration processes of crops, the theory of leaf boundary layer and boundary layer
resistance, and with example applications of improving air movement and uniformity
in indoor vertical farming systems considering localized climate control.

Kubota, C. 2019. Understanding crop responses to controlled climates in
greenhouses. Chapter 7. (P.205-223) In: (L.F.M. Marcelis and E. Heuvelink eds.)
Achieving sustainable greenhouse cultivation. Burleigh Dodds Science, Cambridge,
UK.

This book chapter summarized current understanding of interactions of key aerial
environmental factors affecting plant growth and their strategic applications to
improve the productivity, profitability and sustainability of greenhouse cultivation.

Lea-Cox, J.D. 2020. Advances in Irrigation Practices and Technology in Ornamental
Cultivation. Chapter 12. M. S. Reid. (Ed.) Burleigh Dodds Science Publishing,
Cambridge, UK. https://shop.bdspublishing.com/store/bds/detail/product/3-190-
9781786763280

This chapter addressed these systemic issues, to increase the efficiency of irrigation

applications, to reduce runoff volume and limit contaminant load, and make the most
effective use of any capture or remediation capacity.

c. Conference Proceedings

Currey, C.J., R.G. Lopez, E.S. Runkle. 2016. VIII International Symposium on Light
in Horticulture, ISHS Acta Horticulturae 1134. ISBN: 978-94-62611-09-2

Boyaci, F., M. Kacira, S. Hemming, Y. Tuzel. 2020. 11l International Symposium on
Innovation and New Technologies in Protected Cultivation. Acta Horticultirae 1271.
ISBN: 978-94-62612-69-3

d. Publications:



Calibrated environmental measurement instruments are available to members and
provide a calibration reference for cooperating laboratories. A package of instruments
obtained through a grant from NSF funds has been maintained and continuously
updated as new instrumentation has become available. Sensor package includes
quantum sensors, air temperature and humidity sensor and spectroradiometer. The
instrument package is maintained by one laboratory with regular auditing of the
instruments and is forwarded to anyone requesting it for a two week period of use
with payment of a fee that provides funds for instrument maintenance and purchase of
new instruments that become available. For additional information please see
https://www.controlledenvironments.org/instrument-package/.

The NCERA-101group reported 134 publications on their station reports in 2020. A
list of these publications is provided at the end. In addition to the publications listed,
the NCERA-101 members reported numerous presentations at scientific meetings,
workshops, grower conferences, educational outreach, and informational public
events.

2. Annual Meetings:

2016

2017
2018
2019
2020

5th International Controlled Environment Conference/AusPheno 2016, September
18-23, Canberra, Australia,

Annual Meeting, NASA Ames Research Center, Pacific Grove, CA, USA

Annual Meeting, North Caroline State University, Raleigh, NC, USA

Annual Meeting, McGill University, Montreal, Canada

6™ International Controlled Environment Conference, March 15-18, University of
Arizona, AZ, USA [postponed due to COVID-19]

3. Collaborative International Workshops / Meetings

VI International Symposium on Light in Horticulture. 2016. Conveners E. Runkle and
R. Lopez., Michigan State University, East Lansing, MI, USA.

This international symposium, in collaboration and under the aegis of
International Society of Horticultural Sciences, brought together more than 200
participants to discuss about lighting systems and technologies, crop responses to
light intensity and quality. A symposium proceeding was published, Acta
Horticulturae 1134.

1st International Workshop on Vertical Farming. 2019. Conveners L. Marcelis, F.
Orsini, M. Kacira. Wageningen University, The Netherlands. 2019.

This international workshop, in collaboration and under the aegis of International
Society of Horticultural Sciences, brought together more than 400 participants to
discuss about challenges and opportunities in indoor vertical farming with topics on
crop production, LED lighting, environmental control, technology, and engineering.
A thematic issue was published on Vertical Farming in European Journal of
Horticultural Sciences.


https://www.controlledenvironments.org/instrument-package/

NCERA-101Website
Establishment and maintenance of a comprehensive electronic mailing list and a
website, listing the committee’s strategic goals and areas of activity, key
publications, calibration instrument package capabilities, and upcoming events. All
minutes and select presentations and conference proceedings from past NCERA-
101 meetings are available electronically on the website
(www.controlledenvironments.org).

4. Collaborative multi-state research projects

During the annual meetings and business meetings, Administrative Advisor and
NIFA representative present about potential funding opportunities relevant to the
NCERA-101Committee and Committee Members also discuss about potential
collaborations among academic institutions along with partnerships with the Industry
Members and collaborators. Some of these discussions led to large multi-state
projects with participation from NCERA-101Committee members form academic
institutions, USDA ARS labs, and industry and funded by USDA-NIFA SCRI, DOE-
NIFA-InFEWS, and other funding agencies. The following are among these large-
scale collaborative projects (only participating NCERA-101members listed in the
projects):

e LAMP: Lighting Approaches to Maximize Profits. M. van lersel (PI, Univ. of
Georgia), with Co-Pls Neil Mattson (Cornell), A. J. Both (Rutgers), B. Bugbee
(Utah State Univ.), J. Boldt and K. Harbick (USDA-ARS), J. Craver (Colorado
State Univ.), and with various collaborators from NCERA-101Industry
Member. Funded by USDA-SCRI.

e OptimlA: Improving The Profitability And Sustainability Of Indoor Leafy-
Greens Production. E. Runkle (P1-Michigan State Univ.), with Co-Pls C.
Kubota (Ohio State), M. Kacira (Univ. of Arizona), C. Mitchell (Purdue), R.
Lopez, S. Valle de Souza (Michigan State Univ.), J. Boldt (USDA-ARS). and
with various collaborators from NCERA-101Industry Member. Funded by
USDA-SCRI.

e Strategic FEW and Workforce Investments to Enhance Viability of Controlled
Environment Agriculture in Metropolitan Areas. N. Mattson (PI-Cornell),
Collaborators K. Harbick (USDA-ARS), E. Mattos (GLASE). Funded by NSF
INFEWS.

Recent scientific publications by the NCERA-101 membership

1. Asseng, S., J.R. Guarin, M. Raman, O. Monje, G. Kiss, D.D. Despommiere, F.M.
Meggers, and P.P.G. Gauthier. 2020. Wheat yield potential in controlled-environment
vertical farms. Proc. Natl. Acad. of Sci.
www.pnas.org/cgi/doi/10.1073/pnas.2002655117.

2. Bartucca, Maria Luce and Del Buono, Daniele and Ballerini, Eleonora and Benincasa,
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Paolo and Falcinelli, Beatrice and Guiducci, Marcello (2020), Effect of Light Spectrum
on Gas Exchange, Growth and Biochemical Characteristics of Einkorn Seedlings.
Agronomy, 10(7), 1042.

Bayley, Daniel (2020), Controlled Environment Production of Romaine Lettuce (Lactuca
sativa). Thesis; School of Environmental Sciences, The University of Guelph, Ontario,
Canada. url: https://hdl.handle.net/10214/21293

Both, A.J., K. Demchak, E. Hanson, C. Heidenreich, G. Loeb, L. McDermott, M. Pritts,
and C. Weber. 2019. High tunnel production guide for raspberries and blackberries.
Available at: https://www.tunnelberries.org.

Burgner, S.E., K. Nemali, G.D. Massa, R.M. Wheeler, R.C. Morrow, and C.A. Mitchell.
2020. Growth and photosynthetic responses of Chinese cabbage (Brassica rapa L. cv.
Tokyo Bekana) to continuously elevated carbon dioxide in a simulated Space Station
“Veggie” crop-production environment. Life Sciences in Space Research 27: 83-88.
doi.org/10.1016/j.1ssr.2020.07.007

Burgner, S.E., C. Mitchell, G. Massa, M.W. Romeyn, R.M. Wheeler and R. Morrow.
2019. Trouble-shooting performance failures of Chinese cabbage for VVeggie on the ISS.
49" Int. Conf. on Environ. Systems, ICES-2019-328.

Callaghan, Joshua (2020), Development of Rapid Propagation Systems for Hemerocallis
sp. (Daylilies). M.S. Thesis; Department of Plant Agriculture, The University of Guelph,
Ontario, Canada. url: http://hdl.handle.net/10214/17751

Caplan, D, M Dixon, Y Zheng. 2019. Increasing inflorescence dry weight and
cannabinoid content in medical cannabis using controlled drought stress. HortScience 54
(5), 964-969

Cheng, Y., D. He, J. He, G. Niu, and R. Gao. 2019. Effect of light/dark cycle on
photosynthetic pathway switching and CO. absorption in two Dendrobium species.
Frontiers in Plant Science. Vol 10, article 659, doi: 10.3389/fpls.2019.00659

Craver, J.K., J.K. Boldt, and R.G. Lopez. 2019. Comparison of supplemental lighting
provided by high-pressure sodium lamps or light-emitting diodes for the propagation and
finishing of bedding plants in a commercial greenhouse. HortScience 54(1):52-59.
Craver, J., K. Nemali, and R. Lopez. 2019. Monitoring growth of bedding plant seedlings
using images. Greenhouse Management 39(10):53—56.

Cui S, Inocente EAA, Acosta N, Keener HM, Zhu H, Ling PP. 2019. Development of
Fast E-nose System for Early-Stage Diagnosis of Aphid-Stressed Tomato Plants.
Sensors 2019, 19(16), 3480; https://doi.org/10.3390/s19163480

Del Castillo Munera, J., B.E. Belayneh, J.D. Lea-Cox, and C.L. Swett. 2019. Effects of
set-point substrate moisture control on oomycete disease risk in containerized annual
crops, based on the tomato-Phytophthora capsici pathosystem. Phytopathology First look
online: 04.11.19 https://doi.org/10.1094/PHYTO-03-18-0096-R

Del Castillo Munera, J., B.E. Belayneh, A.G. Ristvey, E. Koivunen, J.D Lea-Cox, and C.
Swett, 2019. Enabling adaptation to water scarcity: Identifying and managing root
disease risks associated with reducing irrigation inputs in greenhouse crop production-A
case study in poinsettia. Ag. Water Management. 26, 105737.
https://doi.org/10.1016/j.agwat.2019.105737

Dou, H. and G. Niu. 2019. Plant responses to light. In: Plant Factory: An Indoor
FarminSystem for Efficient Quality Food Production, T. Kozai, G. Niu, and M. Takagaki
(eds.), pp. 153-166. Academic Press, Elsevier Publisher, Second Edition.



16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Dou, H., G. Niu, and M. Gu. 2019. Photosynthesis, morphology, yield, and
phytochemical accumulation in basil plants influenced by substituting green light for
partial red and/or blue light. HortScience 54(10): 1769-1776. 20109.
https://doi.org/10.21273/HORTSCI114282-19

Douglas GL, Massa GD, Hummerick ME, Hinze PE (2020) Cold plasma to disinfect
spaceflight grown produce. In Advances in Cold Plasma Applications for Food Safety
and Preservation, Ed. Daniela Bermudez-Aguirre. Pages 333-340.
https://doi.org/10.1016/B978-0-12-814921-8.00012-8

Dreschel, T.D., W.M. Knott, R.P. Prince, J.C. Sager, and R.M. Wheeler. 2019. From
Project Mercury to the Breadboard Project. 49" Int. Conf. on Environ. Systems, ICES-
2019-106.

Eicher-Sodo, M, R Gordon, Y Zheng. 2019. Characterizing the Phytotoxic Effects of
Hydrogen Peroxide on Common Microgreen Species and Lettuce Cultivars.
HortTechnology 29 (3), 283-289.

Gellenbeck, S., R. Furfaro. G. Giacomelli and R. Lepore, 2019. A Predictive Model For
The Production Rates Of A Bioregenerative Life Support System. 49th International
Conference on Environmental Systems, 7-11 July 2019, Boston, Massachusetts. ICES-
2019-258.

Gomez. C., C.J. Currey, R.W. Dickson, H. Kim, R. Herndndez, N.C. Sabeh, R.E.
Raudales, R.G. Brumfield, A. Laury-Shaw, A.K. Wilke, R.G. Lopez, and S.E. Burnett.
2019. Controlled environment food production for urban agriculture. HortScience
54(9):1448-1458.

Graham, T., Yorio, N., Zhang, P., Massa, G. & Wheeler, R. 2019. Early seedling
response of six candidate crop species to increasing levels of blue light. Life Sci. Sp. Res.
21, 40-48

Hardy, J.M., P. Kusuma, B. Bugbee, R. Wheeler, and M. Ewert. 2020. Providing photons
for food in regenerative life support: A comparative analysis of solar fiber optic and
electric light systems. 2020 International Conference on Environmental Systems, ICES
2020-07-523.

Hasenleitner, M.; Plaetzer, K. In the Right Light: Photodynamic Inactivation of
Microorganisms Using a LED-Based Illumination Device Tailored for the Antimicrobial
Application. Antibiotics 2020, 9, 13. https://doi.org/10.3390/antibiotics9010013

He, D., T. Kozai, G. Niu, X. Zhang. 2019. Light-emitting diodes for horticulture. In:
Light-Emitting Diodes, Solid State Lighting Technology and Application Series 4, edited
by Li, Jand G.Q. Zhang, Springer International Publishing AG, part of Springer Nature.
Howard, I., A.G. Ristvey and J.D. Lea-Cox. 2019. Modifying Green Roof Substrates for
Nutrient Retention in Urban Farming Systems. Proc. Nursery Assoc. Res. Conf. 64:163-
168.

Hurt, A., J.K., Craver, and R.G. Lopez. 2019. Supplemental but not photoperiodic
lighting increased seedling quality and reduced production time of annual bedding plants.
HortScience 54(2):289-296.

Jones-Baumgardt, C, D Llewellyn, Q Ying, Y Zheng. 2019. Intensity of sole-source light-
emitting diodes affects growth, yield, and quality of Brassicaceae microgreens.
HortScience 54 (7), 1168-1174

Kang, S, M.W. van lersel, and J. Kim. 2019. Plant root growth affects FDR soil moisture
sensor calibration. Scientia Horticulturae 252:208-211.
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https://doi.org/10.1016/j.scienta.2019.03.050

Khodadad C.L., M, E. Hummerick, L.E. Spencer, A.R. Dixit, J.T. Richards, M.W.
Romeyn, T.M. Smith, R.M. Wheeler, and G.D. Massa. 2020. Microbiological and
nutritional analysis of lettuce crops grown on the International Space Station. Front.
Plant Sci. 11:199.doi: 10.3389/fpls.2020.00199.

Kong, Y, D Kamath, Y Zheng. 2019. Blue versus red light can promote elongation
growth independent of photoperiod: a study in four Brassica microgreens species.
HortScience 54 (11), 1955-1961

Kong, Y, Y Zheng. 2019. Response of growth, yield, and quality of edible-podded snow
peas to supplemental LED lighting during winter greenhouse production. Canadian
Journal of Plant Science 99 (5), 676-687

Kong, Y, K Schiestel, Y Zheng. 2019. Pure blue light effects on growth and morphology
are slightly changed by adding low-level UVA or far-red light: A comparison with red
light in four microgreen species. Environmental and Experimental Botany, 157, 58-68
Kozai, T. and G. Niu. 2019. Challenges for the next generation PFAL. In: Plant Factory:
An Indoor Farming System for Efficient Quality Food Production, T. Kozai, G. Niu, and
M. Takagaki (eds.), pp. 463-469. Academic Press, Elsevier Publisher

Kozai, T. and G. Niu. 2019. Conclusions: resource-saving and resource-consuming
characteristics of PFALSs. In: Plant Factory: An Indoor Farming System for Efficient
Quality Food Production, T. Kozai, G. Niu, and M. Takagaki (eds.), pp. 471-475.
Academic Press, Elsevier Publisher.

Kozai, T. and G. Niu. 2019. Role of plant factory with artificial lighting (PAFL) in urban
areas, In: Plant Factory: An Indoor Farming System for Efficient Quality Food
Production, T. Kozai, G. Niu, and M. Takagaki (eds.), pp. 7-34. Academic Press, Elsevier
Publisher, Second Edition.

Kozai, T. and G. Niu. 2019. Plant factory as a resource-efficient closed plant production
system. In: Plant Factory: An Indoor Farming System for Efficient Quality Food
Production, T. Kozai, G. Niu, and M. Takagaki (eds.), pp. 93-115. Academic Press,
Elsevier Publisher, Second Edition.

Kozai, T., G. Niu, and M. Takagaki (eds.). 2019. Plant factory: An Indoor Farming
System for Efficient Quality Food Production. Academic Press, Elsevier Publisher,
Second Edition, pp. 487.

Kubota, C. 2019. Understanding crop responses to controlled climates in greenhouses.
Chapter 7. (P.205-223) In: (L.F.M. Marcelis and E. Heuvelink eds.) Achieving
sustainable greenhouse cultivation. Burleigh Dodds Science, Cambridge, UK.

Kubota, C. 2019. Plant factory business and R&D in the world — current status and
perspectives: 3.7 North America (P.69-76) In: T. Kozai, G. Niu, and M. Takagaki (eds.)
Plant factory: An indoor farming system for efficient quality food production. Elsevier,
London, UK.

Kubota, C. 2019. Growth, development, transpiration, and translocation as affected by
abiotic environmental factors. (P.207-220) In: T. Kozai, G. Niu, and M. Takagaki (eds.)
Plant factory: An indoor farming system for efficient quality food production. Elsevier,
London, UK.

Kubota, C. 2019. Controlling algae. (P.347-348) In: T. Kozai, G. Niu, and M. Takagaki
(eds.) Plant factory: An indoor farming system for efficient quality food production.
Elsevier, London, UK.
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Kubota, C., M. Chao, S. Masoud, Y.J. Son, R. Tronstad. 2019. Advanced technologies
for large-scale plant factories — integration of industrial and systems engineering
approach in controlled environment crop production. P.353-362. In: (M. Anpo, H.
Fukuda, and T. Wada, eds.) Plant factory using artificial light. Elsevier, Amsterdam, The
Netherlands.

Kusuma, p., P. Morgan Pattison and Bruce Bugbee. 2020. From physics to fixtures to
food: current and potential LED efficacy. Hortic Res 7, 56.
https://doi.org/10.1038/s41438-020-0283-7

Lanoue, J, J Zheng, C Little, A Thibodeau, B Grodzinski, X Hao. 2019. Alternating Red
and Blue Light-Emitting Diodes Allows for Injury-Free Tomato Production With
Continuous Lighting. Frontiers in Plant Science.10, 1114

Lanoue, J., Leonardos, E.D., Grodzinski, B. 2019. Artificial Lighting Technologies for
Agricultural Production. In Comprehensive Biotechnology, Vol. 4, Ed. Grodzinski,
B.,Marcone, M., Madan,P.; Series Ed., Moo-Young, M., Elsevier: Pergamon, pp. 818-
832. ISBN: 9780444640486

Lea-Cox, J.D. 2020. Advances in Irrigation Practices and Technology in Ornamental
Cultivation. Chapter 12. M. S. Reid. (Ed.) Burleigh Dodds Science Publishing,
Cambridge, UK. https://shop.bdspublishing.com/store/bds/detail/product/3-190-
9781786763280

Lea-Cox, J.D., B.E. Belayneh and A.G. Ristvey. 2019. Optimizing irrigation set-points
for the growth and quality of two Chrysanthemum morifolium cultivars in two soilless
substrates. ISHS IX International Symposium on Irrigation of Horticultural Crops,
Matera Italy. pp. 67.

Lea-Cox, J.D., B.E. Belayneh, B.E., O. Starry and D. DeStefano. 2019. Monitoring
Urban Landscapes to Measure Ecosystem Services. Proc. Southern Nursery Assoc. Res.
Conf. 64:169-174. https://sna.org/page-1863062

Leonardos, E, X Ma, J Lanoue, B Grodzinski. 2019. Leaf and whole-plant gas exchange
and water-use efficiency of chrysanthemums under HPS and LEDs during the vegetative
and flower-induction stages. Canadian Journal of Plant Science, 2019, 99:639-653
Lévesque, S., Graham, T., Bejan, D., Lawson, J., Zhang, P., Dixon, M. 2019. Inactivation
of Rhizoctonia solani in fertigation water using regenerative in situ electrochemical
hypochlorination. Sci. Rep. 9, 14237

Lewus, D.C. and A.J. Both, 2020. Using CFD to improve high tunnel ventilation.
Abstract in the Proceedings of the 65" New Jersey Agricultural Convention and Trade
Show. February 4. Atlantic City, NJ. pp. 47.

Li, Y. 2020. The effects of Silicon on hydroponically grown lettuce, bok choy, and basil.
Ph.D. Dissertation, Rutgers University Libraries. 218 pp.

Li, Y., J.R. Heckman, C.A. Wyenandt, N. Mattson, E.F. Durner, and A.J. Both. 2020.
Potential benefits of Silicon nutrition to hydroponically grown sweet basil. Accepted for
publication in HortScience.

Li, Y., AJ. Both, C.A. Wyenandt, E.F. Durner, and J.R. Heckman. 2019. Applying
Wollastonite to soil to adjust pH and suppress powdery mildew on pumpkin.
HortTechnology. https://doi.org/10.21273/HORTTECH04391-19. 10 pp.

Lin, Jeng-Liang, Heping Zhu, and Peter Ling. 2019. Amendment of herbicide spray
solutions with adjuvants to modify droplet spreading and fading characteristics on weeds.
Applied Engineering in Agriculture Vol. 35(5): 713-721.
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Ling, Peter and Mary Wicks. 2019. Space Age Crop Production on Planet Earth. Ohio
Country Journal, Mid-December issue.

Little, N.G. and A.G. Ristvey. 2020. How to interpret salinity test results: Salinity matters
for high tunnels and growth media. University of Maryland Extension Fact Sheet. FS-
1128. https://extension.umd.edu/learn/publications/salinity-matters-high-tunnels-and-
growing-media-how-interpret-salinity-test

Llewellyn, D, K Schiestel, Y Zheng. 2019. Light-emitting diodes can replace high-
pressure sodium lighting for cut gerbera production. HortScience 54 (1), 95-99

Lopez, R.G. 2019. Will greenhouse crops recover from chilling or freezing injury? e-
GRO Alert 8(11):1-5.

Lopez, R.G. and W.G. Owen. 2019. Preparing your greenhouse for the next cold spell or
polar vortex. e-GRO Alert 8(8):1-5.

Manning, T.O. 2019. Energy modeling in greenhouses: Suitability and utility for specific
applications. Accepted for publication in Acta Horticulturae. GreenSys, Angers, France.
Magadley, E., Teitel, M., Peretz, M. F., Kacira, M., Yehia, I. 2020. Outdoor Behavior of
Organic Photovoltaics on Greenhouse Roof. Sustainable Energy Technologies and
Assessments, 37:100641.

Masoud, S., B.D. Chowdhury, Y.J. Son, C. Kubota, and R. Tronstad. 2019. Simulation
based of resource allocation and facility layout for vegetable grafting operations.
Computer and Electronics in Agricutlure. 163:104845.

McClain, A.M. and Sharkey, T.D. (2020), Building a better equation for electron
transport estimated from Chl fluorescence: accounting for nonphotosynthetic light
absorption. New Phytol, 225: 604-608. doi:10.1111/nph.16255

Meng, Q. and E. Runkle. 2019. Green and blue LED lighting. Produce Grower (Mar.):20-
24.

Meng, Q. and E. Runkle. 2019. Green & far red LED lighting. Produce Grower
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Grower 37(2):26-28.
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blue and red photon flux densities to regulate growth, morphology, and pigmentation of
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photon flux density and involves cryptochrome.
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https://www.sciencedirect.com/science/article/abs/pii/S0098847218318902
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variables in a plant factory. Computers and Electronics in Agriculture, 178: 105758.
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