
By Erik Runkle

I
t has long been known that, during periods 
of dark weather, high-intensity supplemental 
lighting can increase photosynthesis and plant 
quality of fl oriculture crops. However, until 
recently, the defi nition of “dark” weather was 

ambiguous and subjective. Research at several U.S. 
universities has generated specifi c information on 
how ornamental plants respond to the 
daily light integral (DLI).

Many young plants, particularly 
bedding plants and herbaceous peren-
nials, are commercially produced from 
January through March. Some growers 
begin production even earlier, in 
December. During this time, the days 
are short, and the total quantity of light 
received each day is relatively low, 
especially in the northern United States 
and in Canada. Increasing the DLI 
with supplemental lighting can have a 
profound effect on the time it takes cut-
tings to root and plugs to become ready 
for transplant. In many situations, the 
cost of supplemental lighting of young 
plants is cost-effective because plant 
density is high, thus the lighting cost 
per plant is quite low.

To illustrate the relative value of 
supplemental lighting, I started with 
the DLI maps created by Jim Faust at 
Clemson University, assumed that 
50 to 60 percent of sunlight reached plants (which 
is a typical value) and, based on fl oriculture crop 
research, assumed that the value of supplemental 
lighting was:

l arge when the DLI was less than 12 mol·m• -2·d-1

moderate when the DLI was between 12 and 15 • 
mol·m-2·d-1

small when the DLI was greater than 15 • 
mol·m-2·d-1

These values are based on a fairly wide body of 

research on high-light fl oriculture crops. As the maps 
illustrate, there is high value in providing supple-
mental light to young ornamental crops in December 
and January. In February, the value of supplemental 
lighting is relatively low in the Southwest, as well as 
most of Florida and southern Georgia. As the days get 
longer and the angle of the sun continues to get higher 

in the sky, the natural daily light inte-
gral increases. In March, especially the 
later half of the month, the value of sup-
plemental lighting is moderate only in 
the Pacifi c Northwest and in the eastern 
Great Lakes region. By April, the value 
of adding light to young plants is rela-
tively low for most species.

Supplemental lighting is most effi -
cient when delivered by stationary 
high-pressure sodium lamps because 
they are the most effi cient at con-
verting electricity into photosynthetic 
light. They also emit a lot of radiation 
that can increase media and plant tem-
perature, which is a benefi t for growers 
in cold climates. For example, in a 
lighting study we performed in late 
January and early February in Mich-
igan, high-pressure sodium lamps at 
an intensity of 680 foot-candles (90 
μmol∙m-2∙s-1) increased the average plug 
media temperature by 4.3° F compared 
to the media of nonlighted plugs.

To increase the DLI, light intensity and the duration 
of use are both important. Lamps are most effi ciently 
used during periods of low light (during cloudy 
weather) and at night. For more information on sup-
plemental lighting, visit the MSU fl oriculture website 
at hrt.msu.edu/fl oraoe/articles/light.htm. GPN

Erik Runkle is associate professor and fl oriculture 
extension specialist in Michigan State University’s 
department of horticulture. He can be reached at 
runkleer@msu.edu or (517) 355-5191 ext. 1350.
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Recent university research has examined how plants respond to daily light 

integrals at different times of the year in various areas of the country.

Supplemental 
Lighting Guidelines 
for Young Plants

 50     GPN     January  2010  www.gpnmag.com

December

January

February

March

Large Moderate Small

Benefi t of supplemental lighting



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF's if you are not downloading low Res ads from AdSpring.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2009-12-28T11:08:32-0600
	Preflight Ticket Signature




