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or the last several years, one of the floriculture
research thrusts at Michigan State University
has been to better understand how temperature
controls growth and flowering of bedding plants.

course, this requires separate greenhouse sections that can be
controlled individually.

We have been categorizing bedding plants based on
their base temperature, which is estimated using flow-

Table 1. Cold-sensitive crops (with series
tested in parentheses), their estimated base
temperatures, and times from transplant

to first flowering at three average daily
temperatures with a long-day photoperiod.
These crops grow slowly at low temperatures
and so in many situations, should be grown
at a warm average daily temperature (above

ering time data. The base temperature is the cool tem-
perature at which plants stop developing. Plants that have
a relatively high base temperature (46° F or higher) are
labeled as “cold sensitive” and those with a low base tem-
perature (39° F or less) are “cold tolerant”. Those that are
in between this range can be called “cold intermediate”.

Former graduate students Matthew Blanchard,
Lee Ann Moccaldi and Tasneem Vaid generated a substan-
tial amount of research-based information that quantifies
how plants flower at a range of greenhouse temperatures.
This information can be used in several ways, especially
to improve scheduling accuracy and, with Virtual Grower,

70 °F).

Estimated
base transplant

temperature
F) the last several

years, resulting
in lower heating

greenhouse energy efficiency.

Fortunately,
the price of
natural gas has
decreased  in

Days to first flower from

This means that at low temperatures, cold-sensitive plants
develop very slowly.

Table 1 shows a list of bedding plant crops that are
considered cold sensitive based on their estimated base
temperatures. For most of the cold-sensitive crops, flow-
ering takes 50 to 70 percent longer when grown at 63°
F than at 73° F. More information can be found in the
FlowersOnTime spreadsheet, which can be downloaded

Ageratum (High Tide) 4 bills. How-  under the “Grower Resources” tab of the Floriculture
Angelonia (Angelface, Serena) 50 59 £ 34 ever, a substan- Research Alliance website: www.floriculturealliance.org.
tial amount of  This spreadsheet can be used to predict the consequence
Blue salvia (Victoria) 49 67 50 39 energy is still  of increasing or decreasing production temperature based
consumed to  on your typical crop time and temperature setpoint,
Browallia (Bells) 48 70 53 4 heat green-  helping you decide at which temperature to grow crops.
houses, which Therefore, cold-sensitive plants should generally be
Celosia (Gloria) 50 52 44 37 notoriously  grownwarm (70 to 75° F) to reduce crop production time
have poor insu- and, in many situations, reduce the amount of energy
Cleome (Queen) 46 44 34 27 lation. One  consumed for heating on a per-crop basis. (For more
way to reduce  information on this concept, visit www.flor.hrt.msu.edu/
Gerbera (Jaguar) 46 64 52 45 energy  con-  temperature). An additional benefit of growing cold-sen-
sumption  for  sitive crops warm is a higher temperature promotes active
Globe amaranth (Gnome) 57 63 38 30 heating — on  growth, which can reduce plant susceptibility to patho-
a per crop basis  gens. In addition, some cold-sensitive crops, including
Hibiscus (Disco Belle) 48 - 98 63 — is to grow  celosia and hibiscus, become chlorotic when grown at low
plants with  temperatures (less than 60° F). [2]
Pentas (Graffiti) 49 8l 60 48 similar temper-
ature responses . . . .
Portulaca (Margarita) 48 47 35 28 together, and Erik R:{nkle is qss?c:f:te p.rofessor and flor.lcult.ure
extension specialist in Michigan State University’s
Torenia (Clown) 48 54 39 31 gr.ow . crops department of horticulture. He can be reached at
with a different 11 jeer@msu.edu or 517.355.5191 ext. 1350. This
NancalVipen) 53 54 38 28 temperature  research has been supported in part by the USDA
response at Floriculture and Research Initiative, MSU’s Project
Zinnia (Dreamland) 46 55 43 35 another  tem- GREEEN, and private companies that support

perature.  Of
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floriculture research at MSU.



