Some Responses of Carnation to Temperature
W. D. Holley

Many experiments have been conducted on the response of
carnation to temperature. Work by Kohl (1960) will be
cited in this paper along with work and observations made
at CSU during the past decade. This is by no means a
complete treatise on carnation responses. The paper is
presented primarily to generate thought among our growers
and to supply some temperature information that may have
been missed by our grower clientele.

Kohl, working at UCLA, grew White Sim carnation in
containers and moved plants from a growth chamber to a
greenhouse, or vice versa, at three stages of flower bud
development: 1/8”, 1/4”, and calyx opening. He compared
the plants grown at 2-stage temperatures with others that

were grown the entire cycle, either in the refrigerated -

chamber or in the greenhouse. Greenhouse temperatures
were not constant but for the most part were 60 F nights
and 70-80 F days, occasionally higher. The refrigerated
case was controlled at 50 F nights and 55-60 F days.
Table 1 gives a summary of some of the measurements
made by Kohl on responses to these temperature
treatments.

The most critical temperature on flower quality (weight
and diameter) was after the bud had reached the 1 /4”7 stage,
Kohl’s work indicated that the flower quality factors of
weight and size were largely unaffected by the temperature
at which the shoot was grown. However, when shoots were
grown at 60 F to 1/8” or 1/4” bud stage and then
transferred to 50 F, abnormally large flowers with extra
growth centers were produced (treatments 6 and 7). These

“bullheads” contained an average of 3-1/2 growth centers
per flower while those plants grown at 50 N throughout
had only 0.7 growth centers. The stage of most rapid bud
growth was the stage most susceptible to “buillhead”
formation. We can assume from this that a change from 60
to 50 is too much.

Note from Tablel that a flower developed fastest
(122 days) at 60 N with a flower weight of 7.1 grams. This
is the weight of a summer flower. If the shoot were grown
at 60N until calyx opening stage (113 days), and then

- finished at 50 N for 31 days, the flower weighed 9.9 grams

and was considerably larger in diameter. While this
temperature manipulation is not possible except with single

- crops in separate houses, it points up the fact that much of

the flower size and weight is due to the temperature during
the final stage of bud development.

Koh!’s work also emphasizes how slowly carnations grow at
50 N and 55-60 D temperatures. Growing carnations at
these temperatures is never done except in northern
climates where the plants are effectively kept near
dormancy due to lack of winter energy. This does help to
explain the extremely slow growth we get in mid-winter in
Colorado. Not only are the night temperatures low, but net
radiation during the day (CFGA Bull. 239) is often very
low also.

From Table 1 we see that the longest stems were produced
at 60 N throughout or 60 N at least to 1/8" bud stage.
When shoots were grown at 50 N for the corresponding

Table 1.  Flower and stem quality and days to flower for shoots of White Sim carnation at several temperatures.

Avg wt Avg Avg lgth Avg wt Average days Avg
Temperature flower- flower stem top 50 cm Begin Finish days to
treatment F° grams dia-cm cm stem-g temp temp bloom
1. 60 N throughout 7.1 7.0 72.0 11.9 - 122
2. 50 N to 1/8” buds 7.7 7.3 62.5 11.9 141 39 180
60 N to flower
3. 50N to 1/4” buds 7.7 7.5 60.0 14.2 152 32 184
60 N to flower
4. 50 N to calyx open 12.0 8.2 60.8 18.5 193 16 209
60 N to flower
5. 50 N throughout 11.8 8.4 60.2 15.7 232
6. 60 N to 1/8” buds 13.6 9.2 70.1 15.3 81 92 173
50 N to flower
7. 60N to 1/4” buds 13.9 9.1 71.6 14.9 88 "13 161
50 N to flower
8. 60 N to calyx open 9.9 8.2 67.3 13.3 113 31 144

50 N to flower




period they averaged about 10 cm shorter. The effect of
temperature on the weight of the top 50 cm of stem is not
quite so easily interpreted. Since almost 70 cm may be
marketed in the case of a top grade bloom, total weight of
the stem would be a better statistic. Minimal weight for a
fancy flower and stem is 25 grams. This would require
minimums of 10 grams for the flower and 15 grams for the
stem. This minimum stem weight was produced at
substantially all treatments except 1 and 2. However,
temperature treatments 2, 3, 4, and 5 produced stems too
short for the fancy grade. This leaves treatments 6, 7, and 8
which are nearest to commercial practicality. These
treatments correspond most closely to producing the shoots
in summer and the flowers in fail.

But Colorado traditionally produces its highest
quality — longest stems, largest blooms, and heaviest
bunches —in April and May. The shoots of these flowers
are produced with cool temperatures, short days, minimum
water stress, and relatively low energy. The buds and
flowers develop under
temperatures with increasing energy, and stress.

Temperature is only one of the factors that affects quality
and growth rate of carnation. All growers have observed
that conditions causing abnormally fast growth are
detrimental while slow steady growth leads to quality
carnations.

What other factors contribute to stem length besides
temperature?

Water —and lots of it; low stresses are due to frequent
irrigation with good quality water.

Day length —long photoperiods cause longer internodes
and longer stems. But long stems can be produced with cool
temperatures and slow growth.

lengthening days, warmer’

Genetics —among our seedlings we see short, tall, and
exceptionally tall individuals. While the Sim varieties are
tall, individuals often sport from them that are taller.

Fiberglass coverings —delay flowering of carnations
slightly, but the stem length is invariably longer than from
similar plants grown under glass. This is probably the
“shading effect” that could be accomplished by the correct
amount of shading material applied to glass in our climate.

To get weight of stem plus length, flower size, and
commercial handling qualities, we must gear our
temperature to the energy trapped by our greenhouses. This
short’ wave radiation is required to maintain plant
temperature, for the evaporation of water, and finally for
photosynthesis. If temperature is limiting, as it is in the
winter when net radiation is low, most, if not all, of the
incoming energy may be used just to maintain plant
temperature. Plants are natural radiators in this case and
tend to be cooler than the air surrounding them. There is a
certain low base of energy required just to maintain a
plant — possibly this is around 60-100 cal/cm2/day. As
energy increases above this base, evaporation of water and
finally food manufacture begin increasing. As factors in the
environment are altered the optimum temperature for
carnation changes.

Table 2 gives suggested growing temperatures for Sim
cultivars during fall, winter, and early spring. These
recommendations are made from results of numerous
experiments over the past decade. They are aspirated
temperatures at bud height in houses where minimum
horizontal air flow is 10 to 100 ft/min. For accurate
temperature control in a greenhouse structure 10 ft/min is
necessary when incoming energy is minimum. As energy
increases the air velocity should also be increased to the
maximum of 100 ft/min.

There will be more on temperature in the next bulletin.

Table 2. Optimum greenhouse air temperatures? for carnation during fall, winter, and spring when the energy level is
150-300 cal/cm2/day. '
Base Add CO9 Minimize
for soil at 400 - water
growing 1000 ppm stress
Night S0-52 F 52-54 54-56
Day 64-66 F 66-70 70-72

aAspirated temperatures at bud height with horizontal air flow of 10-100 ft per minute.
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