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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Figure 1. The effect of 2 weeks of 90° given 0, 1, 3, 4, 5 and é weeks
after 40° storage—followed by 40° 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 leal 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
leal 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 (8), 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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