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Connecticut Horticulture Survey

3ay S. Koths
Emeritus Professor of Floriculture

The last survey of the Connecticut greenhouse industry
by the Connecticut Greenhouse Protection Task Force was
published in 1974. A new one is coming!

The Cooperative Extension Service is cooperating with
the Connecticut Department of Agriculture, Connecticut
Nurserymen's Association and the U.S. Department of
Agriculture to provide an accurate measure of several
facets of the states horticultural industries.

This is important. The Plant Science Industries
generate perhaps three quarters of a billion dollars in
business and employ around 15% of the state's work force.
This is overlooked in many political decisions in all
facets of our government. Most published figures grossly
underestimate the scope of our industry.

Please give your attention and cooperation when you
receive the request for information later this year.

16

I

Programmed Split Night Temperatures: ^Pot Mums

R. E. Shabot, Graduate Student and
3. S. Koths, Emeritus Prof, of Floriculture

The response of pot chrysanthemums to a programmed
split night temperature (PSNT) regime was tested in the
University of Connecticut Floriculture Greenhouses. Energy
savings were determined for the programs.

Microcomputer capability permitted the use of a PSNT
that gradually reduced the greenhouse temperature at a rate
of approximately 2 F per hour, beginning at 1600 hours,
until an intended low night temperature of 50 F was
reached at about midnight. This temperature was maintained
for 4, 5 or 6 hours, at which time the temperature was
increased at a uniform rate per hour to achieve a day set-
point of 65°F by 0800 hours. The day temperature was
maintained from 0800 to 1600 hours except when solar
radiation increased it. Ventilation was begun at 75 F.
The control plants were grown under a constant night
temperature (CNT) of 60 F and the same day temperatures.

The PSNT program can reduce heating costs by lowering
heating requirements during the night which is usually the
most demanding heating period. Energy savings were based
on the difference of Btu's required to maintain the average
temperature per hour of the night period for both the PSNT
and CNT programs. The formula used for the calculations
was HL=AUAT where;

HL = heat used by the greenhouse section/hr. (Btu's/hr.)

A = surface area of the greenhouse (sq. ft.)

1 rooted cuttings were supplied courtesy of Yoder Bros.,
Barberton, Ohio and Stafford Conservatories, Stafford
Springs, Ct.



U = heat loss factor - relating to the covering material,
in this case, glass (1.25 btu's/sq. ft./hr.^7)

AT = average inside temperature minus average outside
temperature ( r)

The center sections were used in greenhouses of 3
sections. No heat loss was figured for the 2 gable end
walls. It was assumed that heat was not lost through them.

In these experiments PSNT was begun with the onset of
long nights. The greenhouse atmosphere was not enriched
with CCu. Actual temperatures obtained fluctuated from
those projected due to a combination of the following
factors: 1) unusually warm weather; 2) greenhouse section
placement; 3) not having the advantage of modulating heat
valves.

For height control, B-Nine was applied as a spray of
0.25% at the rate of approximately 1 gallon/200 sq. ft.
One to three applications were made depending on the
cultivar and time of year.

Experiment One: A 4 hour low PSNT. Flowering dates,
the number of flowers per plant, and flower diameter were
not significantly different under PSNT. PSNT plants were
consistently taller. Complete results of this experiment
were reported by Shabot and Koths (1987).

The reduction of heating requirements associated with
this PSNT, 4 hour low of 53°F was calculated at approxi
mately 8% when compared to the control.

Theoretically, 50 heating degree hours could have been
saved using the 4 hour low (Table 1). Actual heating
requirements were reduced by 44 degree hours per night
(Table 2).

Experiment Two: An early fall crop with a 6 hour low
PSNT. In this experiment a lower day temperature of 68 F
following disbudding was tested since Heins (1985) reported
that temperatures above 68°F late in the growth of mums
delay rather than accelerate flower development.

Plant growth was affected only slightly by the night
temperature programs (Table 3). Some were taller with
larger flowers under PSNT but weighed the same. Similar
findings were reported by Schneider (1980) and Watson
(1982). Days to flower (1 to 2.5 days) were consistently
increased under PSNT but they still generally flowered with

vl

Dry Leaves and HAF

3ay S. Koths
Emeritus Professor of Floriculture

Moving air past leaves reduces the thickness of the
boundary layer of gases next to the leaf. Thi s means that
moisture from transpiration (and condensation) is moved
away and the foliage is drier.

In a review by Ann Reilly (1987) the statement is made
that "drier leaves absorb more heat from the sun and renain
warmer". Is this really the way it happens?

When a leaf absorbs radiant energy from the sun, it
becomes warmer than the air surrounding it. The vapor
pressure of the water increases and evaporation speeds up.
Evaporation of the water cools the leaf (a pound of water
requires 1060 BTU's to vaporize). The leaf also loses heat
by radiation and by conduction to the surrounding cooler
air.

Horizontal air flow (HAF) affects leaf temperature in
two ways. It removes moisture from the boundary layer of
the leaf speeding water vaporization. It also brings
cooler air closer to the leaf speeding loss of heat by
conduction. It could be said that radiant heat loss is
less because the leaves are cooler but this is of little
consequence.

There are several papers that give data on how much
moving air will cool leaves. Hanan reports that red
carnation flowers can be 15 warmer than the air under
direct sun. Carpenter and Navtiyal (1969) found that an
air flow speed of 53 feet per minute reduced sanseviera
leaf temperature from 7.2°F down to 2.1 F above air
temperature. In collecting her information, Ms. Reilly was
misled to report that the leaves wi 11 be drier and warmer
under HAF. They wi 11 be drier and cooler when the sun is
shining. At night they will be drier and perhaps a tad
warmer.

This does not resolve the question of dry leaves
absorbing more heat from the sun. Perhaps they do. But it
doesn't matter since the HAF keeps them cooler.
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the scheduled time according to the Yoder Mum Catalog.
Even this unimportant delay can be compensated by adjusting
the onset of long nights.

Actual heating requirements were reduced by 94 heating
degree hours per night when compared with CNT which was
incorrectly maintained at 62 F (Table 2). Theoretically,
78 degree hours would have been saved if the night tempera
ture had reached the intended 50 F for the 6 hour period
(Table 1) and the control had been run at 60°F.

Experiment Three: A 5 hour low PSNT. A higher day
temperature of 79°F following disbudding was studied
since results from experiment two indicated slower bud
development with day temperatures of 68 F.

In general, PSNT plants were taller while flower
diameter was comparable to CNT plants (Table 4). PSNT
plants weighed less, were more succulent and flowered 0.8
to 3.3 days later than CNT plants. Even with the flower
ing delays reported, all plants under both PSNT and CNT
flowered 100% at least one day prior to the scheduled
flowering dates according to the Yoder Mum Catalog.

Raising the ventilation setpoint to 79 F following
disbudding had a positive effect on flower bud develop
ment. This reinforces the recommendations of this
university (Koths and Schneider, 1984) for not venting most
crops (with CO- enrichment) until solar radiation has
increased the temperature to 80°F.

Theoretically, 65 heating degree hours could have been
saved if the intended 50 F night time low had been
reached for the 5 hour period under PSNT (Table 1). Actu
ally, the heating requirement was reduced 40 degree hours
per night (Table 2) since the house did not cool to 50 F
on many occasions.

Discussion

The small differences between PSNT and SNT plants
indicate that, horticulturally, plant appearance and/or
salability were unaffected by the programmed split night
temperature program.

The delays of flowering in these experiments are of
little importance in a production situation since flowering
coincided with the projected schedule. However, the
flowering delays associated with split-night temperatures



(SNT) may be eliminated by adjusting the beginning of the
long night period, in a process known as long night advance
(LNA) [(Watson (1982) and Koths, Schneider and Watson
(1984)].

The main advantage of PSNT is to reduce heating
costs. It was calculated that if the percentage saved on
heating costs is correlated with the number of degree hours
saved (Table 4), an energy savings of approximately 296 is
realized for every 10 degree hours per day saved using a
PSNT program.

Conclusion

As a result of this study, it would be recorrmended for
a PSNT model for pot chrysanthemum production that:
1) begin the PSNT in conjunction with the start of long
nights*; 2) the temperature fluctuation suggested is a
programmed decline of 15 r from the day heating setpoint
of 65 t' at a rate of approximately 2 F per hour. This
reduction should begin at 1600 hours. A low temperature of
50 F should be reached about midnight and maintained for
5 to 6 hours. The temperature should then be increased at
a uniform hourly rate so a heating setpoint of 65°F is
reached at 0800 hours; 3) a ventilation setpoint of 80°F
should be maintained for the duration of the crop.

The above PSNT program represents a theoretical
savings of between 65 and 78 heating degree hours each
night compared to a CNT of 60 F; a 13 to 16% saving in
heat with no sacrifice in quality or production.

* A long night advance (LNA) of 1 - 4 days may be
considered in conjunction with the PSNT. The shorter LNA
may be desirable in early fall and spring crops while the
longer advance may be necessary for mid-winter crops.

/

WOOD A-FRAME POT RACK
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