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BACKGROUND
Volatile and increasing fuel
prices have threatened the
profitability of greenhouse
businesses located in cold
climates. In response, many
growers have lowered their
greenhouse temperature in an
attempt to save fuel. However
for some crops, this coolgrowing strategy may have
actually increased the amount of
energy consumed per crop
because production time was
lengthened.
Species-specific data is
needed on how temperature
influences plant development
and crop timing. This
information can be used with
greenhouse energy consumption
models to identify the growing
temperature that consumes the
least amount of energy on a percrop basis.

MATERIALS &
METHODS
We quantified how temperature
and daily light integral (DLI)
influence plant development and
quality on 33 species and
cultivars of common seed-

propagated bedding plants.
See SRR # 527 for more
information on experimental
conditions.
Crop models generated
from these experiments were
used with the “Virtual
Grower” software that is
available free at
www.virtualgrower.net to
estimate the heating cost to
produce each crop for
different market dates and
locations in the U.S.

63 °F versus 68 °F (Table 1).
Thus, it is more energy-efficient
for growers in the north to start
geranium production later and
grow at a warmer temperature.
The shorter production time
could also lower other input
costs and may allow other crops
to be grown in that space, during
the season when greenhouse
space can be a limiting factor.
In contrast, to produce the
same geranium crop in San
Francisco, CA, heating costs
would be 16% lower at 63 °F
versus 68 °F on a per-crop basis.
To produce the crop in Charlotte,
NC, heating costs at 63 and 68
°F are similar.
The identification of energyefficient production temperatures
make it possible to group crops
with similar environmental
responses. For example, dahlia,
French marigold, osteospermum,

RESULTS
We compared energy costs
for growing a spring crop
early and cool versus
transplanting it later and
growing warm. For example,
the approximate production
time of seed geranium (from
transplant to flowering) at an
average of 68 °F is 59 days
(Fig. 1). If the
crop was
grown at 63
°F, the
production
time
increased to
73 days. We
estimated that
to produce the
crop for May
Figure 1. The effects of average daily temperature on
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time
to flower of seed geranium ‘Florever Violet’.
Rapids, MI,
Plants were grown under a 16-hour photoperiod and
the heating
an average daily light integral (DLI) of 10 mol·m−2·d−1.
cost would be Photograph was taken 8 weeks after transplant from a
19% higher at 288-cell plug tray.

