
VIOLA xWITTROCKIANA 
'CRYSTAL BOWL YELLOW' 

0 WEEKS OF 5C 
30 DAYS OF FORCING AT 20C 

PHOTOPERIOD: HOURS 
13 	14 	16 	24 	= NI 

PERCENTAGE IN FLOWER 
0 	25 	63 	eer, 	 75 

Michigan State University researchers are making 

pansies flower faster with extra lighting. 

Figure 1. Photoperiod plays an important role in flowering of 'Crystal Bowl Yellow' 
pansy. Photoperiods consisted of 9-hour natural days and were completed with 
incandescent lamps. NI stands for night interruption, in which lights were 
switched on from 10 p.m. to 2 a.m. The flowering percentage indicates the propor-
tion of plants that were flowering after 30 days in a 68°F (20°C) greenhouse. 
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p
ANSY production has in-
creased dramatically during 
the past several years, par-
ticularly in the fall. Surveys 

show that pansies are among the most 
popular bedding plants to grow. 

Pansy (Viola xzvittrockiana) is a facul-
tative long-day plant — one that even-
tually flowers under short days, but 
actually prefers long days. But how  

and when are the best ways to provide 
long days to accelerate flowering? For 
the past 3 years, we have conducted 
experiments at Michigan State Univer-
sity (MSU) to uncover the answers. 

The natural photoperiod varies over 
time, based on the latitude and time of 
year (Graph 1). In East Lansing, MI, 
for example, the shortest days are just 
less than 10 hours, and the longest 
days are slightly more than 16 hours. 
But the photoperiod varies less in lo- 

cations nearer to the equator. In 
Athens, GA, for instance, the extremes 
in photoperiod are approximately 
1072-15 hours. Growers who know 
their natural daylengths will be able to 
determine when lighting is necessary 
for fastest pansy flowering. 

There are several lighting strategies 
that provide long days to plants. One 
technique — day-extension lighting — is 
lighting from sunset until the desired 
photoperiod is reached. The most 
common method of providing long 
days is to light for several hours dur-
ing the middle of the natural dark pe-
riod (10 p.m. to 2 a.m.). This is called 
night-interruption (NI) lighting. 

Our studies were designed to deter-
mine what photoperiod is considered 
a long day, how much long days can 
accelerate flowering, and how a 
pansy's stage of development influ-
ences flowering response to long days. 

In the first series of experiments, 6-
week-old 'Crown Blue,' Crystal Bowl 
Yellow,' and 'Majestic Blue' were re-
ceived in 288-cell plug trays. Eight 
seedlings of each cultivar then were 
transplanted into 4-inch containers 
and placed under the following pho-
toperiods: 10, 12, 14, 16, or 24 hours of 
continual light or 9-hour days with a 
4-hour NI. All photoperiods consisted 
of 9-hour natural days that were com-
pleted (as day extension or NI) with 
incandescent lamps, which provided 
10-30 footcandles at plant level. The 
greenhouse temperature setting was a 
constant 68°F (20°C). Plants that did 
not flower within 8 weeks of trans-
planting were considered nonflower-
ing and discarded. The experiment 
was repeated a second year for 

60 

	6, 	o) 	
September 1998 • Greenhouse Grower 



East Lansing 
(43°  North latitude) 

Atlanta 
(33°  North latitude) 

• 

`Crown Blue' 

—1E--  'Crystal Bowl Yellow' 

—4°—  'Majestic Blue' 

PANSIES 

LIGHTING 

'Crystal Bowl Yellow.' 

What Is A Long Day? 
A long day, for horticultural purposes, is the photoperi-

od resulting in rapid, uniform flowering of a plant popu-
lation. Less than 2 /3  of 14-week-old 'Crystal Bowl Yellow' 
and 'Crown Blue' plants flowered under 10-hour photope-
riods. The flowering percentage increased as the photope-
Hod increased from 10 hours 
(Graph 2). 

Photoperiod did not affect 
flowering percentage of 
'Majestic Blue' as dramatically. 	16 

For all three cultivars, some 
plants under 10- or 12-hour pho-
toperiods initiated visible buds, 
but the buds failed to develop 
into open flowers. 

While the flowering percent-
age varied slightly among culti-
vars, most plants flowered 
under 14-hour photoperiods. 
Nearly all plants flowered under 
16 or 24 hours of light or under 
NI. For uniform pansy flower-
ing, long days are those with a 
daylength of at least 14 hours. 

Accelerating Flowering 
Photoperiod also affected time 

to flower. Plants grown under 
photoperiods of 14 hours or 
greater flowered a week faster 
than flowering plants under 10- or 
12-hour photoperiods. 

In addition, plants under long days flowered more uni-
formly than those under short days. Figure 1 shows the 
flowering response of 'Crystal Bowl Yellow.' Typical of the 
cultivars studied, this shows faster flowering under long 
days. For the most rapid and uniform flowering at a partic-
ular temperature, provide pansies with long days — or a 
daylength of at least 14 hours. 

Plants under 24 hours of light were horticulturally unac-
ceptable because stems elongated excessively and caused 
plants to fold over in their pots. The elongation was due, in 
part, to using incandescent lamps, which often promote stem 
extension more than other light sources. No growth retardant 
was applied. 

By using Graph 1, we can determine when natural pho-
toperiods delay and reduce uniformity of pansy flowering. 
If 14 hours is selected as the minimum desirable daylength 
for rapid, uniform flowering, then a grower in Michigan 
should light the crop from September 1 through mid-April. 
A Georgia grower should use lighting from mid-August 
until late April. 

Lighting becomes most important during the winter, 
when the natural daylengths are less than 12 hours. Pansies 
will flower during the short days of winter, but flowering is 
delayed and uneven. 

Determining How Long To Light 
For pansies, photoperiodic lighting is not necessary once 

flower initiation has occurred. The duration of lighting re-
quired for flower initiation depends on plant age at the start 
of photoperiodic lighting. 

We conducted a separate experiment to determine how 
the stage of pansy development influenced the response to 
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Graph 2. The flowering percentage of three cultivars of pansy 
under 10- to 24-hour photoperiods or night interruption (NI). 
Photoperiods of at least 14 hours or a 4-hour NI induces the 
highest flowering percentage. Plants that did not flower 
within 8 weeks of forcing were considered nonflowering. 
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Graph 1. The approximate natural biological daylengths on clear days vary by latitude. 
Photoperiods are about 40 minutes longer than the sunrise-to-sunset duration, since 
plants perceive light before sunrise and after sunset. 
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Blackmore 
Seeders... 

Purchasing a Blackmore seeder 
assures that you'll be able to sow 
seed as long as there is seed to be 
sown. The only thing that comes 
close to matching a Blackmore's 
reliability and longevity is its 
traditionally high trade-in value. 

Reliability and value are built in—
just ask any Blackmore customer. 
For information on Blackmore's 
Turbo, Needle or Cylinder seeders, 
call 1-800-874-8660 

EE BLACKMORE 
COMPANY 
10800 Blackmore Ave. 	Belleville, MI 48111 USA 
1-800-874-8660 	FAX 313-483-5454 

The 
clear 

choice for 
reliability 

and 
value 

• •SunDair 
SUNDERMAN MANUFACTURING CO. 
47143 250th St. 
Baltic, SD 57003 
(605) 529-5470 
FAX: 1-605-529-5469 

Send for free brochure of complete improved Sundair line OR CALL FOR DETAILS 1-800-843-3312. 

EFFICIENT DEPENDABLE 
GREENHOUSE HEATERS 

art 

Quiet Blower Models Available MODEL LO2OUF 

Configuration 
Designed for Left 
or Right Position 

THE SUNDAIR ADVANTAGES 
• Converts easily from oil to gas, gas to oil 
• Direct spark ignition 
• Galvanized corrosion resistant cabinets 

• Attachments for all requirements 
• Adaptable, versatile, and reliable 
• Floor mount or overhead suspension 

Call 1-800-843-3312 for more information on greater fuel savings 
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long days and how many weeks of 
long days were needed to promote 
flowering at each stage. 'Crystal Bowl 
Yellow' and 'Majestic Blue' were sown 
into 288-cell plug trays and shipped to 
MSU, where they were placed under 
short days (9 hours of light). 

When seedlings averaged one fully 
expanded leaf, they were transplanted 
into 48-cell packs. Plants were grown 
under short days, except during lighting 
treatments. Plants that averaged ap-
proximately 1, 3, 41 / 2, 6, or 71 /2  leaves 
were provided with a 4-hour NI for 1, 2, 
3, 4, or 5 weeks. 

Twenty-four plants of each cultivar 
were grown for each developmental 
stage and lighting duration for a total 
of 25 treatments. Each cultivar was 
grown under continual short or long 

or rapid, uniform 

flowering at a 

particular 

temperature, 

provide pansy with long 

days — those with a 

daylength of 14 hours:' 

Erik S. Runkle and Royal D. Heins 
Michigan State University 

days. Plants that did not flower within 
80 days of the one-leaf stage were con-
sidered nonflowering and discarded. 

Few plants grown under continual 
short days or with only 1 week of long 
days flowered. Plants became more 
sensitive to long days as their size in-
creased. For rapid and uniform flow-
ering, larger plants required fewer 
weeks of long days than plants with 
fewer leaves. Lighting plants with 
fewer than three leaves did not pro-
mote flowering any more than using 
mature plants at the start of long days. 

Long-day lighting should begin no 
earlier than the three-leaf stage. If the 

For Details Circle No. 91 on Postcard 
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Number of leaves 
at the start 
of long days 

Recommended number of weeks 
of long days for> 80% flowering 

`Crystal Bowl Yellow' 	'Majestic Blue' 

1.0 4 5 

3.0 4 4 

4.5 3 4 

6.0 + 2 2 

Table 1. For fast flowering of pansies, provide the following duration of long days, 
either with > 14-hour photoperiods or by using a 4-hour night interruption. 

United 
Greenhouse 

Systems, Inc. 

  

PANSIES A Guide To Fast Pansy Flowering 
LIGHTING 

minimum flowering percentage for 
sales is 80%, then 2-5 weeks of long 
days are required, depending on plant 
size (see Table 1 for specific recom-
mendations). 

For example, to flower four- to 
five-leaf 'Majestic Blue' plants fastest, 
we recommend providing long days 
for 4 weeks. For both cultivars, plants 
with six or more leaves need only 2 
weeks of long days for the most 
rapid flowering. 

By following these recommenda-
tions, flowering will occur after the 
start of long days in 7-8 weeks for 
'Crystal Bowl Yellow' and 8-9 weeks 
for 'Majestic Blue' at 68°F. If long-day 
conditions are not used, then flower-
ing percentage will be relatively low, 
and time to flower will be delayed. 

Regardless of plant size, lighting 
for durations longer than recom-
mended will not improve flower tim-
ing or uniformity and may cause un-
desired stem elongation, especially if  

incandescent lamps are used. 

Getting Good Results 
Pansies will flower most rapidly 

and uniformly when photoperiods are 
at least 14 hours long or when 4 hours 
of light is provided during the middle 
of long nights. 

When natural photoperiods are less 
than 14 hours, turn lights on at sunset  

until a total of at least 14 hours of light 
has been delivered, or use 4-hour NI 
lighting. Light for 2-4 weeks, depend- 
ing on plant size. 	 GG 

About the authors: Erik S. Runkle is a 
graduate research assistant, and Dr. Royal 
D. Heins is a professor, Department of 
Horticulture, Michigan State University, 
East Lansing, MI 48824. 

Ambassador Crown" 
21 ft. to 50 ft. Clear Spans 

Superior 
quality you 
can afford • 
Standard Features 

✓ Roll Formed Strength 
/ Gutter Connect Now or Later 
/ Condensate Control Built In 
/ No Welding Required 
/ Superior Corrosion Resistance 
/ Choice of Glazing Materials 
✓ Versatile & Expandable 
/ Easy Upgrades 

Call TODAY for 
more Information 

0111111w_fiitittial 
	 —411.1b, 	 

United Greenhouse Systems, Inc. 

1-800-433-6834 
708 Washington St. • Edgerton, WI 53534 

e mail : info@unitedgreenhouse.com  

Visit our Website - www.unitedgreenhouse.com  

Aurborizud 
Distributor 
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