of geranium, coleus, petunia and zinnia
seedlings using a SPAD meter. One of our
objectives was to determine the effects of
the light spectrum on plant height, and
thus, no plant growth regulators were
applied.
After the lighting treatments,
seedlings of each crop were transplanted
into 4-in. pots and grown until flowering
in a common greenhouse environment at
68F with a 16-hour photoperiod. We
recorded date of visible flower bud, date
of flowering, number of flowers or inflo
rescences at flowering, and plant height
at flowering. We performed the study
twice and data were analyze statistically.

Research results
Seedling growth. Leaf area, leaf number
and dry shoot weight of all species were
generally similar among the 10 treat
ments. Only in snapdragon and zinnia
stem length increased, as more FR light
was added to B+R light, regardless of the
Blight intensity.
For example, adding 40 µmol•m-Z•s-1
of FR to B+R light increased plant height
of snapdragon by 64% to 134% and zinnia
by 52% to 96% compared to seedlings
grown in the greenhouse or indoors with
out FR light {Figure 2). In petunia, stem
length was two times taller in the green
house than the indoor treatments with
out far red.
Pigmentation. The addition of 40
µmol·m-2•s-1 of FR decreased the relative
chlorophyll concentration of petunia by
16% to 23%, regardless of Blight intensi
ty. Similarly, it decreased in zinnia by
17% under 80 µmol•m-2•s-1 of Blight.
Without FR, increasing Blight intensity
increased the relative chlorophyll con
centration of zinnia by 14% and petunia
by 13%. However, this effect was dimin
ished, as FR was added to B+R light,
regardless of the Blight intensity. In
geranium and coleus, the relative chloro
phyll content was similar among lighting
treatments.
Subsequent flowering. The lighting
treatments during the seedling stage had
little to no effect on time to subsequent
visible bud or flower, flower number, or
plant height at flowering in all the
species tested except for snapdragon
(Figure 3). In snapdragon, subsequent
flowering was accelerated by seven to 11
days when 20 or 40 µmol·m-2•s-t of FR
was added to B+R light (regardless of B
light intensity) compared to those grown

without FR indoors or under greenhouse
conditions. Plant height of snapdragon at
flowering was also 17% to 32% shorter
with the addition of 10 to 40 µmol•m-2-s-1
of FR or under warm-white LEDs com
pared to B+R light without FR.

Conclusions
In this study, we tested the utility of
including a low intensity (10 to 40
µmol•m-2•s-1) of FR light in an indoor
lighting spectrum for a wide range of
floriculture transplants. During the
young plant stage, a low intensity of FR
had little to no effect on seedling growth
in any species. In two high-light plants
(snapdragon and zinnia), stems were
taller and leaves were paler green with 40
µmol•m-2·s-1 of FR.
A relatively low intensity (20 or 40
µmol•m-2•s·1) of FR light during the
young plant stage accelerated subse
quent flowering of the long-day plant
snapdragon. In day-neutral or short-day
plants, the addition of FR light had no
effect on flowering time. Plants under the
higher intensity of blue light generally
had a greater chlorophyll concentration
and so leaves were darker green, but the
addition of FR diminished this effect.
We conclude that when lighting a
wide range of floriculture plants indoors,
including 20 µmol•m-2.s-1 of FR light with
at least 20 µmol•m-2-s-1 of Blight, it will
produce moderately compact seedlings
without delaying the subsequent flower
ing of sensitive long-day plants.®
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