HE use of perennials as a green-

house crop needs no further justi-
fication. Selecting, germinating, and
producing the plugs are all part of a
successful program. However, plugs
are only as good as the finisher, and
decisions on how to treat plugs need
to be made before they are transplant-
ed into the final containers. The abili-
ty to put a flower on the finished
plant has become, to some, as impor-
tant as putting a flower on an annual.
Some of the many questions that
often come up concerning perennial
finishing have to do with the need to
cool perennial plugs.

Do all perennials need cooling?

Armitage: In fact, very few cultivars
or species need to be cooled in order to
flower. Some species of achillea, arabis,
cerastium, sedum, and alpine plants
need cooling in order to flower well.

However, like with all simple
questions, there is no simple yes or
no. I hope you ask the right questions
to get me out of this jam.

Does the size of the plug make
a difference as far as cooling is
concerned?

Armitage: Great question, the an-
swer being yes. Research on
columbines by Dr. Tom Weiler and
graduate student Karen Shedron in
1982 at Purdue University showed
plugs had to have a certain number of
leaves before they were receptive to
cooling. They found young plants did
not flower regardless of how much
cold they received, but more mature
plants (about 12 leaves) flowered with
8-10 weeks of cooling. They also saw
that even older plants (about 15
leaves) flowered with even shorter pe-
riods of cooling. Other work has
shown similar correlations.

In general, the larger the plug, the
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more effective the cold treatment will
be. Plants in size 50 plug trays would
do well. Very densely planted trays
(sizes 300-800) contain plants which
have fewer nodes and some may not
benefit from cold at all. 128 plugs
seem to be a good size for most
perennials we have tried.

Can the plugs be cooled in a
greenhouse or is it best to cool
them in a cooler?

Armitage: Plugs can be or often
are cooled in a greenhouse. Freezing
the plugs in an unheated greenhouse
is occasionally done but not recom-
mended. Light freezes (28°F) do little
damage, but hard freezes (less than
25°F) can damage the root system,
particularly if little or no cold weather
preceded the freeze. A temperature
close to freezing (32°-34°F) is best
because this will do all the things a
hard freeze does but reduces the po-
tential damage and the recovery time.

As usual, there are exceptions to
any blanket statement. The larger the
plug, the more soil surrounds the
roots, therefore, the colder the temper-
ature that can be applied. Secondly,
the soil should be moist prior to cool-
ing the plugs and watered occasional-
ly to retain moisture. Cooling is more
effective when the soil is damp.

Noncooled plugs can be transplant-
ed immediately to final containers and
simply grown-on in the greenhouse. In
this case, it is best to maintain cool
temperatures, around 35°-40°F, for the
entire winter and allow temperatures
to rise, or heat, as the market ap-
proaches. This requires more time on
the bench than by using cooled plugs,
but if bench space is available, an ex-
cellent crop can be produced.

In the cooler, a 33°-35°F tempera-
ture is most often used, although
plugs may be cooled as high as 40°F.
If good disease control is used, cool-

ing can be accomplished in the dark,
however, a small amount of light (10-
15 footcandles) to keep the tissue
green is often used. The light may be
on continuously, but 12 hours of light
(with a timer) is also effective. Using
a fungicidal foliar spray is recom-
mended prior to cooling. As with the
greenhouse cooling, moisture must be
present to ensure good response.

The temperature in the cooler has
been looked at recently. Beth Engle, a
rescarcher at Michigan State University,
tried to determine if plugs could be
frozen, then grown-on later. She pre-
cooled a number of species at 32°F or
40°F prior to placing them at 28°F. She
had limited success with yarrow, blan-
ket flower, and candytuft when they
were precooled prior to freezing. In
hers and others’ research, Campanula
carpatica has been found to tolerate
freezing without damage. I expect that
as alpine species are tested, they will
also be shown to be tolerant of freezing.

QHnw long must plugs be
cooled?

Armitage: In most cases, a maxi-
mum of 12 weeks would satisfy al-
most any species 1 can think of. In the
greenhouse, 12 weeks may be neces-
sary because of the fluctuating tem-
peratures caused by incoming light. A
thermograph is absolutely necessary
to determine the number of cold
weeks below 40°F. It is also easier to
provide 12 weeks in a greenhouse
than in a cooler because air move-
ment is better in a greenhouse.

While 12 weeks is the maximum,
plugs generally respond to a lot less
cooling. If the greenhouse stays
below 40°F for 8 weeks, that is likely
sufficient. In the cooler, our work
shows that for nearly every species
we have tested (128 plug), 8 weeks at
33°-36°F provides significant bene-
fits. Longer than 8§ wecks may be
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* Most importantly, cool-
ing reduces the time on the
bench (see graph). The total
time may not be reduced if
you cool them yourself, but
once under production,
benchtime declines as cooling
time goes up. In some
species, it seems that 2 weeks
cooling is approximately
equal to 7-10 days reduction
in bench time. This is a significant
benefit if one buys in cooled plugs,

even better for some plants, however,
the incidence of storage diseases and
difficulty of maintenance in a cooler
makes getting them out of there as
soon as possible a good idea.

So if cooling is not necessary,
why cool?

Armitage: Cooling may not be
necessary, because most plants (see
question 1) will flower with or with-
out cooling. However, cooling can
provide two rather large benefits:
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PLANT TRANSPORTATION AND DISPLAY CARTS

Karsten Metal is a fast-growing company specializing in the production of
labour-saving devices for the Horticultural Industry. At the heart of our success
is our commitment to product development and refinement.

Karsten's Plant Mover Systems are quality built for modular efficiency and
strength. Our systems produce labour savings of 30 to 50%.

SIZES: 22" X 59", 21" X 63", 24" X 67",
31"X 63", 44" X 46 1/2", 44" X 43", 81"
high, custom sizes available!

CART FEATURES Base & cornerpost hot-dip-
galvanized, top of the line EZ-precision cast-
ers, collapsible to 15% of original size.

OPTIONS: Hitch & Pin system, ID plates,
10" post extensions, shelflocks: colour
powder coating, colour canopy, custom ID

Ii== KARSTEN METAL INC

251 Prospect Street, §t, George, Ontario, Canada NOE INQ
Tel. (519) 448-4000  Fax (519) 448-3999

IN USA CONTACT:

Express Seed Company Inc. (800) 221-3838

imprint in steel parts,

SHELVE FEATURES: nestable angle frame, 2
center support straps, no sharp edges,
rounded corners, hot dipgalvanized.

OPTIONS: custom 1D imprint in steel parts
colour powder coating, wire mesh, expand-
ed metal, pregalv.. sheet, high density film

plywood.

Serving Greenhouse
Growers Throughout
North America

Cart & Rack Syste'ms

Bouldin and Lawson (800) 443-6398

For Detalls Clrcle No. 45 on Postcard
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Four weeks of cooling helped produce

taller flower stems on columbine,
which tends to bloom inside the foliage,

* With some plants, cooling tends
to make the flower stalk a little taller.
In our love affair with “short and
compact,” this may not seem to be a
benefit. However, it helps with plants
like columbine, where the flowers
want to bloom inside the foliage re-
gardless of photoperiod if no cooling
is provided. With as little as 4 weeks
cooling, the flower stalk rises like the
Phoenix (see photo).

Should I buy in precooled
plugs or cool them myself?

Armitage: Obviously that depends
on the facilities available for cooling. If
empty greenhouse space is available or
cooler space is already available, then
growing the transplanted crop cool or
cooling the plugs is certainly possible.
Another reason to cool your own is if
the cultivars you want are not available
as precooled plugs.

If you have decided that cooled plugs
makes sense for your program, the deci-
sion is yours entirely. This is similar to
that great original argument that has
raged for decades: “Should I buy in
plugs or grow my own?" My opinion:
save yourself significant headaches and
deal with someone who is precooling
the plugs or a broker who is handling
their product. We are fortunate to have a
number of plug specialists doing a good
Jjob of producing and cooling, It makes
sense to me to use them.

There are as many ways to handle
perennials as there are growers who
wish to grow them. This is a relatively
new class for the greenhouse, and
without doubt, we will discover many
ways of being successful. Try using
plugs as your system allows, be flexi-
ble, make changes where needed, and
success will come. GG

About the author: Dr. Allan Armitage is pro-
fessor, Department of Horticulture, University
of Georgia, Athens, GA 30602.
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