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_ED supplemental lighting
oroviding red and blue radiation =
ourple leaves on some young plants

Don’t be alarmed if some of your crops turn purple under
LED supplemental lighting providing red and blue radiation.

From October to March, the accumulated amount of
photosynthetic light that plants growing in greenhouses
receive over the course of the day or the daily light integral
(DLI) is generally low. Growers can estimate the DLI in their
greenhouses by visiting the American Floral Endowment
website and using the interactive outdoor DLI maps. Its
important to remember that the DLI maps provide values
recorded outdoors and DLIs within greenhouses are generally
30 to 60% lower. Now, the only appreciable way to increase the
DLI in greenhouses is to use supplemental lighting (also known
as photosynthetic or assimilation lighting) from either

Figure 1. Mint cuttings
being propagated under
LED supplemental
lighting fixtures
providing white light. SeE=SC
Although, white light is | —
visually pleasing to the
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human eye, white LEDs e = e : 3

are not as efficient as
blue or red LEDs.
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high-pressure sodium (HPS) lamps or light-
emitting diodes (LEDs). Unlike low-
intensity photoperiodic light (1 to 3
umol-m=-s1), supplemental lighting is
high-intensity lighting (Figure 1). By
utilizing supplemental lighting (50 to 250
umol-m=2-st depending on the crop), you
will see an increase in yields and crop
quality (ie. more branches, roots, and
flowers, increased stem diameter,
compact growth, etc.) and reduced
production time and time to flower.
Therefore, growers are increasingly
installing supplemental lighting in
greenhouses, especially those located in
northern latitudes.

Light-emitting diodes (LEDS)

Not only are LEDs energy-efficient and
long lasting compared to HPS lamps, but
they are generally safer for users and the
environment. There is no fragile glass
envelope that can break, extremely high
temperatures, or hazardous chemicals
such as mercury. Unlike HPS lamps, they
can also be placed close to plants as they
do not emit radiant heat (although LEDs
do produce heat).

Growers can now purchase horticultural
LED fixtures that provide either a specific
wavelength of light (narrow band) such as
red or blue radiation or a broad range of
colors (broad band) that appear white. For  ,5hagated under LED supplemental lighting
more information about the difference providing blue and red radiation.

between fixtures that contain narrow and

broad band LEDs, read Erik Runkle’s article ‘Purple vs. Pink vs. White LED Fixtures’.
Over the past year, several growers have indicated the leaves of some crops they are
propagating as unrooted cuttings under LED fixtures providing blue and red radiation
turn purple (Figure 2). The concern is that there is a phosphorus deficiency or leaf
scorch from the supplemental lighting.
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Figure 3. Propagation of W\ e
unrooted cuttings of annuals, e
herbs and perennials under
LED supplemental lighting
providing red and blue
radiation. Under low solar
radiation in the winter, some
genera such as these mint
cuttings accumulate
anthocyanins as a result of
the high red and blue 7
radiation provided by the LED ﬁ_——ﬁ%'%#

supplemental lighting l I

fixtures. Once the plants are
moved to another
environment, the leaves
should turn green.

Why do leaves turn purple?
Most LED fixtures that appear purple to the human eye typically provide anywhere from
75 to 95% red and 5 to 25% blue radiation. Anthocyanins are plant pigments that are
responsible for the bright red, burgundy, and purple colors that help sell our plants.
Environmental and cultural factors and stresses such as light quality (ultraviolet, blue,
and red radiation) and quantity, low temperatures, nutrient deficiencies (phosphorus),
drought, high salinity, carbohydrate status, and plant growth regulators can contribute to
anthocyanin accumulation and the appearance of red, burgundy, and purple leaves.
Leaves with increased anthocyanin concentrations such as those in Figure 3 may have
higher, equivalent, or lower photosynthetic rates than green leaves. It is all dependent
on the species and your environmental growing conditions. So don’t worry that these
cuttings will have less vigor than cuttings with green foliage.
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Our main goal as propagators is to
quickly induce callus formation and
then stimulate rooting with free sun
light and supplemental lighting if
necessary. So why do unrooted
cuttings of certain species such as
the begonia in Figure 4 accumulate
anthocyanins under LED
supplemental lighting providing blue
and red radiation? It is well known
that environmental and cultural
stresses can cause short-term
anthocyanin accumulation in young
developing leaves. From harvest to
shipping to stick, unrooted cutting
experience some sort of stress (ie.
carbohydrate loss) which is made
visible by the red and blue radiation
from LED supplemental lighting.

To our knowledge, the following
crops accumulate anthocyanins under
LED supplemental lighting providing
red and blue radiation:

* Mint

* Sage

+ Geranium
* Begonia

* Phlox

* Lamium

For species such as this sweet potato
vine that naturally have burgundy
and purple foliage, LED supplemental
lighting will further increase foliage
color under low solar radiation
(Figure 5).
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Figure 4. Begonia cuttings being propagated under LED
supplemental lighting providing red and blue radiation.

Figure 5. Sweet potato vine cuttings that were rooted
under high-pressure sodium (HPS) lamps (left) and LED
supplemental lighting providing red and blue radiation

(right).

Www.e-gro.org



e-GRO Edible Alert - 2020

e-GROAlert
www.e-gro.org
CONTRIBUTORS

Dr. Nora Catlin
Floriculture Specialist
Cornell Cooperative Extension
Suffolk County
nora.catlin@cornell.edu

Dr. Chris Currey
Assistant Professor of Floriculture
lowa State University

ccurrey@iastate.edu

Dr. Ryan Dickson
Greenhouse Horticulture and
Controlled-Environment Agriculture
University of Arkansas

ryand@uark.edu

Nick Flax
Commercial Horticulture Educator
Penn State Extension

nzf123@psu.edu

Thomas Ford
Commercial Horticulture Educator
Penn State Extension

tgf2@psu.edu

Dan Gilrein
Entomology Specialist
Cornell Cooperative Extension
Suffolk County
dogl@cornell.edu

Dr. Joyce Latimer
Floriculture Extension & Research
Virginia Tech
jlatime@vt.edu

HeidiLindberg
Floriculture Extension Educator
Michigan State University
wolleage@anr.msu.edu

Dr. Roberto Lopez
Floriculture Extension & Research
Michigan State University
rglopez@msu.edu

Dr. Neil Mattson
Greenhouse Research & Extension
Cornell University

neil.mattson@cornell.edu

Dr. W. Garrett Owen
Floriculture Outreach Specialist
Michigan State University
wgowen@msu.edu

Dr. Rosa E. Raudales
Greenhouse Extension Specialist
University of Connecticut

rosa.raudales@uconn.edu

Dr. Beth Scheckelhoff
Extension Educator - Greenhouse Systems
The Ohio State University
scheckelhoff.11@osu.edu

Dr. Ariana Torres-Bravo
Horticulture/ Ag. Economics
Purdue University

torres2@purdue.edu

Dr. Brian Whipker
Floriculture Extension & Research
NC State University
bwhipker@ncsu.edu

Dr. Jean Williams-Woodward
Ornamental Extension Plant Pathologist
University of Georgia

jwoodwar@uga.edu

Copyright ©2020

Where trade names, proprietary products, or specific
equipment are listed, no discrimination is intended and
no endorsement, guarantee or warranty is implied by
the authors, universities or associations.

Cooperating Universities

[OWA STATE UNIVERSITY

Cornell Un iversity

University of

New Hampshire PennState Extension

“ Cooperative Extension

VIRGINIA MICHIGAN STATE
TECH. UNIVERSITY

UCONN FURDUE
i

The University of Georgia

THE OHIO STATE
UNIVERSITY

NC STATE

RESEARCH & EXTENSION

University of Arkansas System

f DIVISION OF AGRICULTURE

UNIVERSITY

In cooperation with our local and state greenhouse organizations

oan I)u.—,.,, .
MAUMEE VALLEY (FROWERS b% ¥

Choose the Very Best. <

) Metro Detroit Flower Growers Association

e o
gs 3
TWers Asocs’

Western Michigan Greenhouse Association

m CONNECTICUT Indiana

GREENHOUSE FLOWER
E— G ROWERS GROWERS

'm ASSOCIATION W @ Association

;‘ x
Gro%ae?g

QUALITY GARDEN CENTERS
& GROWERS

Since 1854

“ ocia .

I"IDWER ]NDUETR]:EE, INC.

Michigan Floriculture Growers Council

Www.e-gro.org



