
Poinsettia Growth in Five Root Media with
Continual Or Pulse Fertilization

Jay S. Koths, Extension Floriculturist
Robert Adzima, Greenhouse Manager

Poinsettias may be grown successfully in a wide range
of root media and fertilizer regimes. In these experiments,
even the worst plants were commercially acceptable although
the best plants might have commanded a higher price.

Experimental Procedures: Experiment #1. On August
25, 1985 twenty seven 'Annette Hegg Dark Red' poinsettias
were planted in 6" plastic azalea pots in each of five
media: UConn 1:1:1 (compost: peat: per lite), Reddi-Earth,
Metro-Mix 350, Fafard #3 and Pro-Mix BX. The media were
watered with 20-10-20 at 300 ppm N prior to planting and at
each irrigation. Since many plants died in Reddi-Earth and
Metro-Mix 350 due to improper watering, they were replaced
by plants originally planted for Experiment #2. They were
pinched September 9 but some of the cuttings were so spindly
that not all of them had five good nodes. Cycocel (1:60)
was applied on 9/23, 10/7 and 10/21. Temperatures were held
at 60DF nights (heat to 65° day, vent at 80° with
CO-), raised to 65° 10/24, dropped to 60° 11/15, 55°
11/21 and 50° 11/25. Tissue samples were taken 10/25 and
soil samples on 10/25 and 11/28. Data was taken 11/28.
Horizontal air flow (HAF) was provided by a 16" duct fan in
this. 28 x 33' greenhouse section and C02 was supplied at
ca 1000 ppm during the day except when vents were open more
than 6".

Experiment #2. Since the Exp. #2 plants from the 8/25
planting (no initial fertilization) were used to replace
those which died in Exp. #1, a second planting (13 per
medium) was made on 9/5 in the same media as Exp. #1, but
without fertilization, using callused cuttings which had
been rooted in Jiffy 7's. They were fertilized weekly with
19-5-24 (6 parts KN0v 2 Ca(N0^)9, 2 Urea and 1
NH-H-POJ at 450 ppnTN until 10/17, then 15-0-18 (3
parts Cd(N03)2, 2 KN03) at 450 ppm Nthrough 11/21.*
All other procedures were as in Experiment #1.

* Analyses of these solutions by W. R. Grace indicate that
actual levels of all fertilizers used in this experiment
were lower than calculated.

We thank W. R. Grace, Inc. for supplying plants,
media, fertilizer and testing service, Paul Ecke
Poinsettias for plants, Conrad Fafard, Inc. for media and
Premier Brands, Inc. for media.
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environment control system has failed. Systems can be as
simple as activating a bell to dialing a home phone number.
Along with the alarm an auxiliary generating system should
be available. This should be installed with the proper
transfer switch so as to prevent feedback of power to the
utility lines.

When building a new facility locate the electrical
service supply and distribution system inside or adjacent to
the headhouse. The auxiliary power supply and associated
switches can be connected and housed there also. This
building when located centrally to the growing areas makes
for a convenient location.

Utility lines should be buried to improve appearance,
avoid damage and reduce safety hazards. Electric, phone,
and fuel lines should be buried at least 18 inches deep to
avoid damage from surface traffic. Water and sewage lines
should be placed below frost. Location of the utility
lines should be recorded on a map for future reference.

Table 3. Sizing the electrical system.

Electrical Service Entrance Size*
Greenhouse Size (amp/volts)

To 5,000 sq ft 60/240

5,000 - 20,000 100/240

20,000 - 30,000 150/240

30,000 - 40,000 200/240
40,000 - 80,000 400/240
80,000 - 120,000 600/240

120,000 - 160,000 400/240

160,000 - 200,000 600/240
200,000 - 300,000 800/240

*Excludinq plant 1iqhting and heavy machinery

Water

Plants require an adequate supply of moisture for
optimum growth and maximum flower production. A correctly
designed water system will supply the amount of water needed
each day throughout the year. This amount will depend on
the area to be watered, crop grown, weather conditions, time
of year and whether the heating or ventilating system is
operating. For most of the U.S. the maximum requirement is
about 500 gallons per 1000 square feet per watering.

The water system for the greenhouse should be able to
supply the total daily needs in a six hour period. This
allows the plants to be watered during the morning and early
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tractors and trucks and allows arrangement of equipment to
be easily changed.

Steel buildings offer several advantages; ease of
construction, low maintenance and good resale value.
Sometimes wood pole buildings are used because of lower
initial cost.

For ease in maneuvering tractors and trucks, a minimum
width of 24 feet should be used. In larger operations,
buildings 60 to 80 feet are common.

Once the layout within the building has been
established, service and personnel doors can be located.
Service doors should be a minimum of two feet wider than the
largest piece of equipment, however wider doors should be
•installed for easier access. Headroom should be a minimum
of 12 feet with higher ceilings desirable if bucket loaders
are to be used.

Concrete floors inside the building and paved areas
outside make movement of vehicles easy in all types of
weather. Carts and trailers will also move easier. Elevate
building floors at least a few inches above outside grade
and slope the ground surface away from the walls or
doorways. Also provide drainage for roof gutters and snow
melt.

UTILITIES

Electricity

An adequate electric supply and distribution system
should be provided to serve the environment control and
mechanization needs of the greenhouse. Early in the
development of plans contact the local supplier to determine
availability and cost of power and the best location for the
service drop. Once this is done a plan for the distribution
system can be developed.

To determine the size of the service drop, the size and
number of motors and other electrical components should be
known. Unless special equipment or plant lighting is to be
used the size given in Table 3 should be adequate.

The distribution system within the greenhouse/headhouse
area will have to meet the National Electrical Code and any
local codes. Water tight boxes, UF wire and ground fault
interrupters may be required.

Provisions should also be made for an alarm system to
indicate when a power interruption has occurred or an
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In both experiments, the pots were placed randomly on
the bench in three blocks. One block was used for the 10/25
tissue and soil tests and no further data was taken on these
plants. The random placement was unfortunate since
differential water requirements placed the 1:1:1 medium at a
severe disadvantage which was not noted until irreversible
damage had occurred due to overwatering, especially in
Experiment #1.
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Discussion: For statistical veracity, the five media in
this experiment were randomly distributed on the bench. It
was impossible for the grower to adequately ascertain
which pots required differential watering. As a
consequence, the 1:1:1 medium containing soil was grossly
overwatered and growth was reduced.

This overwatering of a medium containing soil
reinforces the observation of growers who find that such
redia require less frequent watering than soilless media.
In this experiment, it would seem that 1/4 to 1/3 less water f
-ould have been appropriate in early stages of growth.

Many researchers have found that up to 300 ppm nitrogen
from a fertilizer sucn as 20-10-20 applied at e^jery watering
will proauce good poinsettias. This has been considered
excessive in Connecticut where 200 ppm ft has been
recommended. In these trials, 300 ppm N was found to be
excessive even though an injector malfunction actually
applied less than 300 ppm N for some time.

Randomly mixing the pots containing different media on
the bench caused another problem. The poinsettias were
rooted in Oasis blocks. These have been reported to require
excessive watering to establish plants in the pot. But this

"
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Figure 1. Poinsettia growth with continual fertilization
(top row) at 300 ppm N or weekly (bottom row) at A50 ppm N
in Reddi-Earth (left pots), UConn 1:1:1, Fafard //3, Metro-
Mix 350 and Pro-Mix BX (right pots).
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Fig. 3
Connecting greenhouses to a headhouse gives better labor control.

Although it is impractical to store all growing media
under cover it is convenient to have some of it protected
from rain and snow. The amount of space needed will be
determined by the type of operation you have, what kind
of media you use and the climate where you are located,
is not practical to store an entire year's needs so
calculate space requirements based on the amount that is
needed for one crop or a specific time period.

It

Locate the storage for bulk materials and truck loads
where it has good access to an all weather road. Allow
adequate space for trucks to turn and back. The storage
should be located close to the work area to reduce handling
time and costs.

Provide good drainage in the storage area. Materials
stored without cover should be allowed to drain quickly.
For ease in handling with a bucket loader, a concrete or
asphalt paved area works best, otherwise use a good gravel
base.

When selecting a storage building consider the use of
clear span design. This allows freedom of movement of



Environment Control

The environment control systems should be selected to
provide optimum levels of temperature, light, humidity,
carbon dioxide and air speed. A wide range of systems is
available from the thermostatically controlled furnace and
fan to the computer controlled central system that
integrates many factors including the weather and the plan
growth model. Good crop growth can be obtained with most
systems but better control can save energy and give a high
qua!ity plant.

Energy Conservation

In most sections of the U.S. energy conservation
systems should be designed into new greenhouse construction.
Conservation measures such as heat retention blankets,
perimeter and sidewall installation, high efficiency heating
systems and low energy ventilation systems have a rapid
pay-back, usually one to three years. Many greenhouse
manufacturers have incorporated this into their greenhouse
design.

Headhouse

Except for the small size operations the greenhouses
should be used just for growing the plants. A headhouse
should be built to house the office, utilities, work areas
storage and shipping. A greenhouse makes a poor work area;
too warm in the summer and generally too damp and cold in
the winter.

The size of the headhouse can be approximated from
Table 2. This value should be adjusted depending on the
indoor storage needed and the amount of mechanization used.

Table 2.

Greenhouse Size

10,000-40,000 ft*
40,000-80,000
over 80,000

Approximate headhouse area needed
per 1000 ft- of greenhouse area

150 ft2
100

75

A good headhouse layout will help the system operate
smoothly and efficiently. Materials flow should be such
that there is a minimum of handling or cross traffic in
rroving the components through the system. An example is
shown in Figure 3.

> ^
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varies with the medium. In Fafard #3 and Pro-Mix BX, all 27
plants in each treatment did not wilt in Exp. #1 in spite of
the extremely high temperatures which occurred following
planting on August 25. In Metro-Mix 350, 16 were severely
wilted after four days while 17 wilted in Reddi-Earth and 3
in 1:1:1. These were replaced by plants originally planned
for Exp. #2 where no fertilizer was initially applied.

Since some of the plants for Exp. #2 (weekly
fertilization) were used to replace those which died in Exp.
#1, a new set of plants was potted for Exp. #2 on September
6. These had been received as call used cuttings from Paul
Ecke, Inc. and rooted in Jiffy 7's. No loss occurred in any
medium. The plants were of better quality.

A significant observation in this research is the
effect on pH. The weekly 450 ppm N UConn fertilizer
schedule of 19-5-24 until Oct. 17 followed by 15-0-18
through Nov. 21 resulted in much higher pH levels that
20-10-20 at 300 ppm N at each irrigation. This is
summarized in Table 2.

On inspection, tnese results indicate that 20-10-20
will depress the pH an average of about 0.8 units for these
five root media, but, averaging the results from two
testing laboratories, the pH depression through the use of

Figure 2. Lower leaf burn and abcission on poinsettias
fertilized with 20-10-20 at 300 ppm N at each irrigation.

17



300 ppm N from 20-10-20 was in excess of an entire pH unit
in some root media.

The nitrate nitrogen percentage of 19-5-24 is 51%;
15-0-18 is 95* and 20-10-20 is 60%. It is surprising that
20-10-20 resulted in a pH differential of this magnitude-.
With an acidity equivalent of 422 lbs. calcium carbonate
per ton, it is not excessively acid (20-20-20 has 597 lbs.).
The pH reduction might be attributed to the higher than
necessary rate of 20-10-20 use.
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Electricity — Materials
and labor

water — Materials and labor

Heat Retention System — Manual
— Motorized

.20 - .40

.20 - .40

.50-1.00

1.25-3.00

live load of 15 pounds per square foot of ground area
covered. Most hoop houses do not meet this load but if
properly anchored and heated will perform well.

The greenhouse with a straight sidewall and a gable
roof is the most common shape and has advantages in framing
and in space utilization. Post and beam, post and truss,
and arches are used to form the gable structure.

The part circle arch or quonset type frame is easily
formed from rolled sections of steel or aluminum or from
glue laminated wood. It makes better structural use of
frame material than a gable building but in some
applications there is unused space because of the curvature
of side walls.

Glazing

Choosing a glazing material may be difficult. Initial
cost, life and reduction of light transmission with age
should be considered. Most materials have about a 90
percent light transmissability when new.

Glass is still a common glazing material. The use of
large panes has reduced the shading from glazing bars and
made installation easier.

is

Two plastic film materials are in use as greenhouse
covers. Copolymer plastic with a two to three year life
widely used because of its low cost and large sheet size
Polyvinyl floride (Tedlar ) is a new tough, high light
transmittance material with an estimated 10 year life,
is available in widths to 10 feet.

It

Fiberglass reinforced plastic (FRP) panels are easy to
apply and have long life spans. Problems with surface
erosion and discoloration have limited their use in areas of
low winter light.

Structural panels of double wall acrylic or
polycarbonate plastic are relatively new to the
greenhouse industry. Their higher cost is offset by the
insulating effect and 10 to 20 year life.



Table 1: Greenhouse contructinn costs. Accurate cost
estimates are possbile only if a detailed plan of
the areenhouse is available.

CONSTRUCTION

Materials
$/sq ft

Erection

Labor Cost Total

$/sq ft $/sq ft

Conventional Glass Green
house, Concrete Founda
tion—Galvanized Frame-
Truss Roof

6.00-8.00 2.50-3.00 8.50-11

Ridge & Furrow Plastic 2.50-4.00
Greenhouse, Concrete Piers-
Galvanized Frame

Fiberglass Covered Pipe 1.75-2.50
Arch Greenhouse, Pipe
Foundation—1-1/4"
Galvanized Pipe

Steel Pipe Arch Greenhouse 1.20-1.70
with Poly Cover, Pipe
Foundation—1-1/4"
Galvanized Pipe

Rigid Frame Wood Green- .80-1.00
house with Poly Cover,
Wood Post Foundation

Clear Span

1.50-2.00 4.00-6.00

25- .50 2.00-3.00

20- .30 1.40-2.00

.35- .60 1.15-1.60

Site preparation will cost $0.25-.35/sq.ft.; a 3" concrete
floor, $0.70 to $0.80 and benches, 1.50 to 4.50 per sq ft of
floor area.

ENVIRONMENTAL CONTROL

Ventilation -- Fans with
shutter, thermostat and
housing, labor

Heating -- Oil or gas fired
hot air (Installed) Oil or gas
fired steam or hot water

$/sq ft
of greenhouse floor area

.75 - 1.00

1.00 - 1.50

) >

Ji I

Summary:

1

5.

7.

8.

Reddi-Earth and Metro-Mix 350 require more water to
establish Oasis-propagatea poinsettias than do Pro-Mix
BX, Fafard ?3 or 1:1:1.
Continual fertilization with 20-iu-20 at 300 ppm N is an
excessive rate; weekly fertilization at 450 ppm N
(19-5-24 and 15-0-18) produced plants with equally good
foliage color even though soil tests showed relatively
low values (plants from the two experiments cannot be
directly compared due to the different cutting source).

Assuming about four irrigations per week, the ratio
of fertilizer N used was 8 (cont.):3(pulse). The cost
is about 5:1. At 300 ppm N, 20-10-20 costs a bit less
than $O.01/gal. A 6" poinsettia should use a bit less
than 5 gals, water. The comparative fertilizer costs
are $0.05 vs. $0.01, so low that a very small difference
in growth will overshadow fertilizer costs.
T.-e excessive fertilization rate (20-10-20 $ 300 ppm N
continuously; caused lower leaf burn and abscission.
This detracted little from the appearance of the plant
but is a significant warning.
Three applications of Cycocel at 1:60 is more than
recommended for Connecticut; the plants were quite
compact.

In greenhouse experiments, environmental conditions
(especially with Horizontal Air Flow) do not vary enough
to warrant random placement of plants. They should be
grown in replicated blocks large enough so that cultural
variations such as differential watering can be better
noted and corrective measures taken.
With continual fertilization at 300 ppm N, Fafard #3
produced the largest plants although fresh and dry
weights did not differ from Metro-Mix 350.
Under weekly fertilization at 450 ppm N, no significant
differences in plant growth occurred although the dry
weight of those grown in 1:1:1 was less due to
overwatering in the early stages of growth.
With relatively pure water for irrigation, the pH of
greenhouse soils tends to drop, especially with acidic
fertilizer use, as shown in these experiments.
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1984 New England Greenhouse Conference
Sheraton Sturbridge Resort andConference Center

October 22-23-24,1984

The 1984 New England Greenhouse Conference has a new
look! It will differ in many ways from past conferences.
It has moved to the Sheraton in Sturbridge, Massachusetts to
increase the facilities available for you. Here are some of
the details.

The official sponsor is the Connecticut Florists
Association. It is co-sponsored by the Northeast Regional
Acricultural Engineering Service so you may expect a few
more engineering subjects.

It is now THREE DAYS. The Trade Fair opens on Monday
afternoon and there is an evening program.

Extra Attractions include Old Sturbridge Village along
with motels for overflow attendees and a variety of
restaurants.

The Sheraton Sturbridge is located on Route 20 across
from Old Sturbridge Village and is just minutes from 1-86
and the Mass. Pike.

You should have received registration materials by now.
If not, you can call Dr. Everett Emino, Registration
Chairman, on 203-486-2924.

Hope to see you in Sturbridge!
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be easier to supply bottom heat to benches but there is an
investment in benches that is not needed in floor operation,
A moveable bench system can result in a floor use factor as
high as that from a floor system. It may be possible to
justify benches for a pot plant operation but difficult for
bedding plant production.

There are many types of greenhouses available and many
materials to choose from (Table 1). Some have advantages
over others for particular applications but there is no one
best greenhouse.

The structure should have adequate strength to carry
the live loads (wind, snow, plants). The National
Greenhouse Manufacturers Association recommends a minimum
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