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High Temperature Storage
Improves Lily Quality
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High temperatures (60° to 90°) in storage or during
early growth of Easter lily bulbs have had desirable
(1, 2, 3, 4, 5, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 20,) or
detrimental (10, 12, 14, 15, 20) effects. It is important for
floriculturists to maximize the benefits of the high temper
ature treatments and avoid the treatments which could in
volve loss of crops or reduced worth.

After some early work on high temperature (11, 12,
13), Miller et al concluded that high temperatures re
moved (devernalized) the effects of cold storage and,
therefore, improved plant quality. Cold storage reduced
forcing time, flower number and, in general, plant quality.
High temperature storage after cold storage increased
forcing time, but also increased flower number and plant
quality.

While the devernalization hypothesis might be true, it
is not necessarily the explanation of the effects of high
temperature. Our recent work has concerned itself with
this problem. At issue is the tremendous potential of high
temperature for improving Easter lily plant quality. The
reasons for the responses to high temperature must be
known!

The pattern in figure 1 was observed when we applied
warm storage after various periods of cold storage (18).
Warm temperature applied after cold storage did prevent
flowering. More cold storage after warm temperature
again caused the plants to flower. There is no question
that warm temperatures devernalizes.

The effects of devernalization were observed in a 60°

greenhouse as delays in flowering (11, 12, 13). Since
cold storage reduced the number of leaves per plant, in
creased leaf number after high temperature might also be
entirely the result of devernalization.

Carlson and DeHertogh (3) and DeHertogh and Einert
(4) observed plant quality improvements after high tem
perature storage, but flowering delays were not observed.
They used 60° to 65° (temperatures which are mildly ef
fective in cold treatment (19) before cold storage at 40°.
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Will The Florist Still Be Around?
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For more than twenty years I have been preaching the
need for greater innovation and imagination in marketing
the sentiment, romance and beauty which your product
represents. If I were to judge the future of your industry
on the basis of your performance over these twenty years,
there would be little real optimism in my talk. During the
past thirty years the American economy has expanded at
an unprecedented rate and the whole social environment
has undergone radical change. But a comparison look at
the florist industry in 1939 and in 1969 reveals little re
sponse to either the social or economic changes that have
taken place. If you would like to get the full flavor of
the way business was done thirty years ago—of the social
and economic thinking of thirty years ago—I suggest that
you pay a visit to your nearby florist. I am reminded of
the slogan currently heard on one of the T.V. commercials
of a paper company. In this scene the Chairman of the
Board asks the pointed question: "What have we got they
haven't got?" Yes, you know the answer—you know it
too well. "We've got tradition, J. C." The director giving
that response could very well be a florist!

It is not my purpose to look idly back at the inertia of
the past. To the contrary I am charged with looking to
the future. What will your industry be like in the 1980's?
And the question of whether or not florists will still be
around is really one of what florists will be around in the
1980's. Recognizing that this topic requires more vision
and competence than that commanded by any one man,
your program committee has made provision for a very
capable, well-balanced panel of highly respected industry
members to debate this issue following my talk. Their
contribution will be most rewarding if I can but succeed
in setting the background.

First, to identify the opportunities before you, I would
like to paint a quick picture of the general economic envi
ronment in which we now live and will be living in the
1980's. Then I will try to identify what the buying pub
lic will be like—what they will be expecting from you or
from those who will displace you. I will put in my two-
cents worth on what I think you should do and conclude
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WEEKS W'F

Figure 1. The effect of 2 weeks of 90c given 0, 1, 3, 4, 5 and 6 weeks
after 40° storage—followed by 40c storage—on the percent of plants
flowering.

Since they were working with mildly vernalizing temper
atures during high temperature treatment, obviously it
was not devernalization that caused improved quality.
Rather, growth in high temperature before cold storage
(40°) storage probably accounted for the increased qual
ity.

Some or all of the leaf number increases and improve
ments in plant quality caused by temperatures of 70° and
above could also be accounted for by growth at the
high temperature rather than devernalization. Increased
leaf numbers from high temperatures applied before cold
storage when not associated with large flowering delays
(9. 17) are probably the result of growth at high temper
ature. It is difficult to say and probably not true that de
vernalization occurs when high temperature is applied
before any known vernalization (cold treatment) is given.

The results and interpretations of high temperature ef
fects are tentative. Devernalization does occur and may be
useful in regulating cold induction of Easter lilies. Where
the usefulness occurs is not certain. Of more immediate
interest is high temperature which increases leaf number,
flower number, and plant quality in general. Natural cool
ing (2, 6). coldframing (8j, and more recently, controlled
temperature forcing (3, 4) all improve plant quality by
allowing growth and leaf initiation before and/or during
cold treatment. It is somewhat analogous to Chrysanthe
mum production where growth and leaf formation occur
before the short day treatment which cause flowering.
Once the flowering condition is set, leaf number and
growth are not easily improved. Treatments before the
flowering condition is established can greatly improve the
quality of the product.

In Easter lily production the laboriousness of current
programs which incorporate high temperature treat
ments—especially coldframing and controlled tempera
ture forcing—put such methods at a disadvantage when
compared to precooling bulbs in cases, planting, and forc
ing. There is no reason why some or all of the improving
effects of high temperature treatment could not be
achieved in storage before potting. Such a method would

avoid the need for moving potted plants from the cold-
frame or storage area to the greenhouse.

Present methods for storing bulb cases were designed
for cold storage, so it is not surprising that modifications
would have to be made if cases were to be stored at high
temperatures. In high temperature storage, water loss
would be greater; the bulbs would metabolize more rapid
ly so consideration would have to be made for increased
air exchange (removal of products emanating from the
bulbs as well as providing sufficient oxygen in storage) :
growth would occur faster so, some growth controls would
have to be found, and disease microorganisms and pests
would be more active at higher temperatures and disease
and pest control would become more important.

Those are some of the considerations needed for design
ing a high temperature storage method for non-potted
Easter lily bulbs. The trend in floriculture toward econ
omy and away from laborious production precedures dic
tates that, if possible, storage of non-potted bulbs is pre
ferable. Developing such a storage method offers a chal
lenge to future Easter lily researchers and industry.

Until that method is perfected, Easter lily treatments
which incorporate 60° to 65° temperature treatments
before and/or during cold treatment will continue to im
prove plant quality above pre-cooling (no high tempera
ture), but plant quality improvements will perhaps be ob
tained only through increased labor and equipment costs.
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to a system of pricing by default. We all know that prices
create both supply and demand and yet we readily accept
the economic doctrine that prices result from supply and
demand. Time will not permit elaboration on the prin
ciples of product pricing. You will have to take my word
for it. Success in marketing is as dependent on efficient
pricing as success in production is dependent on labor
efficiency. The only distinction is that the latter is far bet
ter understood than the former. Any business or industry
that blindly accepts the pricing policies and practices of
its competitors foregoes the bulk of its marketing oppor
tunity. If you feel incompetence in this area you are in
deed not alone, but remember that the degree of incom
petence is only a measure of the degree of opportunity
open to you.

Guideline 7. Recognize, analyze and capitalize on the
nature of demand for your product and service. The flor
ist industry, as you know, simultaneously serves two ex
treme forms of demand. At one end of the demand spec
trum is the wedding and funeral business—a market char
acterized by a highly inelastic demand—a necessity mar
ket. At the other end is a highly voluntary market—the
purchase of flowers for everyday use in the home—a lux
ury market. The former is a somewhat fixed market rank
ing high on the priority scale of buyers. The latter is a
highly variable market ranking far down the consumers
priority scale. Under conditions of rapidly rising in
comes, the luxury market is far more responsive to growth
than the necessity market. The two markets require dis
tinctive treatment in advertising, promotion, and sales ef
fort. Trying to use common practices to serve them both
is like shooting two birds with one shot—you miss them
both. The necessity market is your bread and butter. It
requires comparatively little skill. The luxury market is
your opportuinty for growth. It requires the best of mer
chandising skill. No other industry has such a dicotomous
market. The industry has never really learned to serve
both markets and this is the challenge before you.

In conclusion let us look at the kind of market you
will face in the future. I will try to identify some of the
social environmental changes having impact on your
business.

1. Inflation will continue in the future—perhaps even at
an accelerated rate. This will accelerate technology and
maintain full employment, whatever that means, because
wives will continue to join the working force. Real in
comes will continue to rise. More luxury products and
services will become necessities. While people become
more vociferous about the increased cost of living, their
actions in the marketplace will continue to belie their
words. How will this alter their scale of values? How will
this affect the proportion of your total business going to
the so-called luxury market? How will this affect the ex
cessive proportion of unskilled, underfinanced people who
enter your business either as growers or retailers?

2. Family life will be materially altered. People will be
far more mobil. They will engage in more social activities
outside the home and family circle. Instead of three meals

a day, they will eat continuously and much of that will be
outside the home. How will the changing home environ
ment affect your market and the kind of services de
manded of you?

3. Attitudes toward the female, around whom so much
of your business is centered, are undergoing enormous
changes. Not only does she carry more of her weight as a
family wage earner, but also she is far more independent.
The male-female relationship is changing so that the
female receives a different kind of attention from the

male. She is no longer wooed and courted as in the past.
She receives fewer overt demonstrations of affection from

the male. Conspicuous displays of affection are losing
style. I do not know where all this leads but it is my guess
that if the female is to have the pleasure of flowers in the
future she will have to learn to do more of her own buy
ing. That is part of the price of the new independence.
And what will this do to advertising appeals and mer
chandising methods? Does this have anything to do with
the higher proportion of female shoppers seen in florists
shops today compared with twenty years ago?

4. In a congested society man has always strived to set
himself apart in someway from his fellow man. As society
becomes more affluent the methods of differentiation—of

gaining social prestige—of attracting attention to one's
self changes. How can you capitalize on this trait? How
can you contribute to new fads and customs to this end?

5. In an affluent society quality displaces quantity and
the choice of variety becomes more important. Apprecia
tion of the arts becomes more widespread. How can you
upgrade your product and services to meet this demand?

6. Increasingly we are being married and buried on the
run. Long established social customs are being over
turned. We look upon these two major events in life with
increasing realism and less emotion. And what will these
mean to your business?

There are no easy answers to these questions which
arise out of a rapidly changing economic and social envi
ronment but your ability to recognize change and respond
to it will in large measure answer the question of what
florists will be around during the 1980's. Perhaps then,
and only then will you invite me back to take another
critical look at your industry.
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