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Penn State students visit J. L. Dillon, Inc., Bloomsburg, for working field trip.
Fred Fries (left) of Dillons explains field production of chrysanthemums. Our
floriculture students usually dress more sharply than they have in this photo,
but this was a working field trip. Students spent the day at various jobs in the
field and greenhouses to gain experience in flower crop production.
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BASIC FACTS ABOUT THE RESPONSE

OF POINSETTIAS TO DAYLENGTH

AND TEMPERATURE

The critical daylength for poin
settia, a qualitative short-day plant,
cannot be stated precisely because
both temperature and the cultivar in
fluence the response to photoperiod.
In general, as the temperature is in
creased from 60 to 80°F, shorter pho-
toperiods are required for flower
initiation (Langhans and Miller,
1960). For the cultivar 'Barbara Ecke
Supreme', the critical daylength for
flower initiation is more than 13 hours
at 60°F, between 12% and 12%
hours at 65 and 70°F, and 9 to 10
hours at 80°F (Larson and Langhans,
1963). In contrast, the cultivar 'Paul
Mikkelsen tends to initiate flower
primordia under conditions that pre
vent flowering of 'Barbara Ecke Su
preme' and other cultivars. At 60°F,
flowers are initiated at photoperiods
up to 16 hours; at 65°F, initiation is
delayed slightly only at photoperiods
of 16 hours; at 70 and 80°F, plants
tend to remain in a vegetative condi
tion as the daylength is extended to
16 hours — eventually flowers are
initiated but at a higher node on the
stem (Kofranek and Hackett, 1965).
The main difference in the control of
flower initiation between these two

cultivars is their response to tempera
ture. If temperatures are high (72°
minimum — 85°F maximum), the
length of the lighting period required
to interrupt the dark period for pre
venting flower initiation is similar for
both cultivars — one hour or more.
If temperatures are low (59° mini
mum — 75°F maximum), however,
'Barbara Ecke Supreme' is maintained
in a vegetative state with a 2-hour
light interruption at ten foot candles,
whereas, 'Paul Mikkelsen initiates
flower primordia even with a 4-hour
light interruption. A higher light in
tensity (35 foot candles) did not
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alter the response of either cultivar
(Hackett and Miller, 1967).

Photoperiod and temperature also
influence the rate of flower initiation.
Within a particular temperature
range, but especially at higher levels,
flowers are initiated more rapidly as
the daylength is decreased. With
'Barbara Ecke Supreme' flower pri
mordia are microscopically visible in
14 days at 70°F and an 8-hour photo
period, in 16 days at 9 hours, 18 days
at 10 hours, and 30 days at 12 hours
(Larson and Langhans, 1963). If the
photoperiod is below the critical
length, initiation is most rapid at the
highest temperature.

Early development of the bud to
the color visible stage for 'Barbara
Ecke Supreme' is likewise influenced
by daylength, but not to the same
extent as initiation.

Temperature determines the rate
at which the final stage of flower de
velopment occurs in poinsettia; flower
development from visible color in the
bracts to anthesis is completely in
dependent of photoperiod. After color
shows, bracts develop twice as fast at
70°F as at 55°F. Flowering can be
accelerated by growing poinsettias at
high temperatures after buds become
visible or color shows in the bracts.
Temperatures above 60 to 65°F also
can be used to hasten flower initiation
if the daylength is artificially short
ened with black cloth. If black cloth
is not used, however, temperatures as
high as 70°F should not be used until
the flower bud becomes visible (Mil
ler, 1963).

A fully developed poinsettia flower
(more accurately, the poinsettia in
florescence), consists of approximately
22 cyathia and 27 conspicuous red,
white, or pink bracts. The first evi
dence of a change from the vegetative
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to the reproductive state is the differ
entiation of the primary or first order
cyathium on the apical meristem and
lateral branches in the axils of the
last three leaves. Each branch differ
entiates a cyathium and a bract
(three second order cyathia). Im
mediately below each of these three
cyathia, dichomotous branches de
velop which again form a cyathium
and a bract (six third order cyathia).
Once again each of six cyathia dif
ferentiate two short branches from
which a cyathium and a bract are
formed (12 fourth order cyathia)
(Struckmeyer and Beck, 1960).

The number of photoinductive cy
cles required for flower initiation by
poinsettias is influenced by tempera
ture and photoperiod. The primary
cyathium has been observed micro
scopically as early as seven days after
short-day treatment started (God-
dard, 1961), but more frequently after
15 to 18 short-days (Struckmeyer and
Beck, 1960). If the temperature-
photoperiod regime is not optimum,
20 to 30 days may be required (Lar
son and Langhans, 1963). Plants must
receive 45 to 55 short-days to reach
the stage of development having
fourth order cyathia (Struckmeyer
and Beck, 1960). According to Lang
hans and Miller (1960), 35 to 40
short-days (artificially shortened with
black cloth to 8 or 10 hours) are suf
ficient for complete development of
the poinsettia flower. Twenty-eight
to 36 short-days are required for ini
tiation and early development at
photoperiods ranging from 9 to 11
hours, whereas, 46 to 56 days are re
quired with a 12 hour photoperiod
(Miller and Kiplinger, 1962). With
the temperature — photoperiod re
gimes normally used for poinsettia
production (60-70°F and 11-12 hour



photoperiods), a minimum of 40 and
perhaps 55 to 60 photoinductive cy
cles are required for initiation and
early development of the poinsettia
flower.

Careful attention to extraneous

light during the dark period is essen
tial to avoid abnormal development
of the poinsettia flower. A light inten
sity greater than approximately 0.3
to 1.8 foot candles constitutes a long-
day for poinsettias (Parker, et al.
1950) (Newhart, 1956). Street lights
outside of the greenhouse, automobile
headlights, or the use of overhead
lights in the greenhouse when night
temperatures are checked are the
major sources of extraneous light. Ex
posure to light after flowers are ini
tiated may delay flowering or cause
abnormal branching of the inflores
cence (Lattimer, 1954). A general
rule of thumb for producing Christ
mas flowering plants is to exclude all
light from the start of short-day treat
ment until the last week of Novem
ber.

The frequency of premature flower
initiation in 'Paul Mikkelsen' poin
settia under non-inductive conditions

(long-days and high temperatures)
increases as the length of the stem in
creases. Ninety per cent of the cut
tings harvested from shoots ten inches
long were vegetative, whereas, only
33 per cent of the cuttings were vege
tative when the shoots were 30 inches

long (Kofranek, et al., 1965). In a re
lated response, the length of the shoot
when short-day treatment begins also
influences the rate at which poinsettia
flowers develop. Stems of 'Barbara
Ecke Supreme' that attain a mini
mum size (approximately 5 inches
long) possess the capacity for rapid
cyathia development. Evidence is not
available to indicate whether the

physical size of the shoot or the leaf
area determines the rate of flower
development (Kofranek, et al., 1965).

Under natural conditions, poinset
tias generally reach anthesis early in
December. Consequently, the flowers
are beginning to age when delivered
and the useful life of the plant to the
consumer is decreased considerably.
Lowering greenhouse temperatures
below 60°F to delay maturity is a
questionable practice because of the

susceptability of poinsettias to several
root rot pathogens, especially at lower
temperatures. Lighting plants is the
most effective technique for delaying
flower initiation beyond the natural
initiation date. Throughout the
United States, flower initiation takes
place approximately September 25.
Logically, the lighting treatment to
delay flower initiation should begin
before this date— the recommended

date is September 20.
The length of the lighting period is

influenced by the temperature and
the photoperiod at which plants are
grown after short-day treatment be
gins. Miller (1963) considers that
'Barbara Ecke Supreme' requires 75
days to reach maturity at 62° F, 70
days at 65°F, and 60 days at 70°F.
At a growing temperature of 62°F,
the lighting period would extend from
September 20 to October 6; at a mini
mum temperature of 70°F, the lights
would not be turned off until Octo
ber 21. Black cloth to reduce the day-

length to 9 or 10 hours also would be
necessaiy at temperatures of 70°F.

Lighting for 1 hour in the middle
of the dark period at a minimum in
tensity of 10 foot candles from in- "^
candescent lamps is adequate to pre
vent flower initiation (Miller and
Kiplinger, 1961). Cyclic lighting is
equally effective for maintaining poin
settias in a vegetative state if each
light-dark cycle does not exceed 30
minutes and the intensity does not
fall below a minimum value deter
mined by the length of the light por
tion of each cycle (Cathey and Tay
lor, 1963). A variety of light-dark
cycles are effective — at 20 foot can
dles, light for 5 per cent of the cycle
(3 seconds every minute or 90 sec
onds every 30 minutes over a 4-hour
period) is equal to continuous light
for 4 hours; at 5 foot candles, light for
10 per cent of the cycle (2.4 minutes
every 24 minutes over a 2-hour peri
od) is comparable to continuous light
for 2 hours.
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