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at which any further increase in DLI has 
little or no effect on flowering time.

A higher DLI can also improve 
crop quality. Plants grown under a 
high DLI typically have smaller and 
thicker leaves, thicker stems, shorter 
internodes, increased rooting and more 
lateral branches and flowers. This is 
why plants finished in late spring are 
generally of higher quality than those 
produced earlier. Plants in our experi-

Figure 3. 
Effects of average 
daily temperature 
and daily light in-
tegral (DLI) on time 
to flower in mari-
gold ‘Moonstruck 
Orange.’ Plants were 
grown under a 16-
hour photoperiod. 
Photograph was 
taken eight weeks 
after transplant from 
a 288-cell plug tray.

ments were grown under DLIs ranging 
from 4 to 20 mol∙m¯²∙d¯¹ to determine the 
influence of DLI on flowering. DLI re-
sponses for different annual crops will 
be discussed in future articles.

Photoperiod (day length) can also 
influence crop timing because many 
plants flower in response to short days 
(for example, poinsettia) or long days (for 
example, petunia). Other plants are day 
neutral (not affected by photoperiod). For 
energy-efficient greenhouse production, 
photoperiod-sensitive plants should be 
grown under a photoperiod that pro-
motes flowering. In our greenhouse ex-
periments, most of the annuals studied 
were all long-day crops, so plants were 
grown under a 16-hour photoperiod.�GG

About the authors: Matthew Blanchard is 
a Ph.D. candidate and Erik Runkle is as-
sociate professor and floriculture extension 
specialist in the Department of Horticulture 
at Michigan State University. You can respec-
tively reach them at mgblanch@msu.edu 
and runkleer@msu.edu. Paul Fisher is an as-
sociate professor and Extension specialist in 
the Environmental Horticulture Department 
at the University of Florida. He can be 
reached at pfisher@ufl.edu. John Erwin is a 
professor in the Department of Horticultural 
Science at the University of Minnesota. He 
can be reached at erwin001@umn.edu.

The authors thank research techni-
cian Mike Olrich for his greenhouse 
assistance; Project GREEEN, American 
Floral Endowment, Fred C. Gloeckner 
Foundation, USDA-ARS Floriculture and 
Nursery Research Initiative, and private 
floriculture companies for their financial 
support. They also thank C. Raker & 
Sons, Michigan Grower Products and 
Blackmore Co. for donating plant mate-
rial, growing media and fertilizer.

A Special Thank You

  p r o d u c t i o n  t i p s

a n n u a l s


