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onsumer interest in environ-

mentally friendly products has

increased greenhouse growers’
interest in sustainable production tech-
niques. It is estimated that consumers
would spend up to 15% more for
sustainable floricultural products than
conventionally produced products, and
purchasers of herbaceous or floricul-
tural plant products tend to be more
eco-friendly than those who purchase
woody plant materials (Behe et al.,
2010; Hawkins et al., 2011). In 2008,
the Floriculture Sustainability Research
Coalition (FSRC) was formed to pro-
vide information regarding sustainable
production techniques for growers.
Forming a coalition has allowed the
group to broaden our expertise to have
a more meaningful impact on growers’
production practices.

The FSRC began in 2008 at the
National Floriculture Forum. Found-
ing institutions include Purdue Uni-
versity, University of New Hampshire,
Cornell University, and University of
Maine. Our core purpose is to develop
central sustainability themes for out-
reach and research programs that syn-
ergistically build on individual strengths
to increase knowledge and create out-
reach materials that benefit our audi-
ence. Alone, it is difficult to have much
of an impact on such a large topic.
But, as a group, we could potentially
have more impact—not only topically,
but also regionally. Cornell University
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examines sustainable and organic fer-
tilizer use and energy conservation,
Purdue University provides expertise
in sustainable lighting and energy con-
servation, University of New Hampshire
specializes in nonchemical growth
regulation and sustainable fertilizer
use, and at University of Maine, research
focuses on water conservation and or-
ganic substrates and fertilizers.

Over the past 3 years, the FSRC
has provided research-based informa-
tion to help growers produce floricul-
tural crops more sustainably. Recent
initiatives have included exploring tech-
niques for sustainably heating green-
houses, reducing plant stretch without
the use of chemical growth retardants,
and developing protocols for using
organic fertilizers.

Conserving energy is a priority
for greenhouse growers throughout
the United States. A survey of green-
house growers indicates that 55% of
growers are currently using energy
conservation practices; an additional 8%
would like to conserve energy (Dennis
etal., 2010). Our group has published
several articles on novel techniques to
reduce energy. For example, Lopez and
Krug (2009) reported that growing
medium-vigor poinsettia (Euphorbin
pulcherrima) cultivars at a temperature
10 °F less than recommended (75/
67 °F day/night) does not reduce crop
quality for some cultivars, including
‘Freedom Red’. But, this reduction in
temperature set points in the fall would
reduce fuel usage for greenhouse
growers. At Cornell, bedding plants
including ‘Safari Orange’ marigold
(Tagetes patuln), ‘Delta Formula Mix’
pansy (Viola xwittrockiana), ‘Dreams

Midnight’ petunia ( Petunia xhybrida),
‘Montego Mix’ snapdragon (Antirrhi-
num majus), and ‘Dreamland Mix’
zinnia (Zinnin elegans) were grown in
an unheated high tunnel. Compared
with the heated greenhouse environ-
ment, temperatures in the high tunnel
were 5 °F cooler (Table 1). Pansy plants
did not finish significantly later in the
high tunnel compared with the green-
house; the other plants finished about
1 week later in the high tunnel. Part
of our efforts in this area has focused
on extension and outreach to support
growers who are transitioning to more
sustainable heating technologies. In
trade publications, we have highlighted
innovative growers who may inspire
others by example (Burnett et al., 2010).
Currently, Purdue University, in col-
laboration with Michigan State Univer-
sity, University of Arizona, and Rutgers
University, is workingona U.S. Depart-
ment of Agriculture (USDA) Specialty
Crops Research Initiative grant to
develop light-emitting diodes as sup-
plemental and photoperiodic lighting
for greenhouses.

Another highlight of our work
with sustainable production has fo-
cused on finding alternatives to chem-
ical growth retardants. Our approach
to reducing plant stretch without
chemical growth retardants has been
to recommend that growers adjust the
greenhouse or plant environment. R.
Lopez and B. Krug have represented
our group to growers nationally and
regionally. Some techniques we have
successfully used include reducing
water to reduce turgor in a controlled
manner. Using new moisture sensors,
plants may be grown in substrates that
are maintained at constant moisture
contents. So, they may be grown in
relatively dry substrates (volumetric
water content = 15% to 25% in a peat-
lite mix) without risking plant damage.
This may reduce plant height, but
controlled drought also reduces branch-
ing (Burnett and van Iersel, 2008).
One straightforward way to reduce
elongation is simply to grow plants at
the appropriate light level. This will
reduce plant stretch by minimizing
shading, particularly from neighbor-
ing plants.

Units

To convert U.S. to SI, To convert Slto U.S.,
multiply by U.S. unit Sl unit multiply by

(°F-32) + 1.8 °F °C (1.8 x°C) + 32
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Table 1. Average, minimum, and maximum temperature of a greenhouse
environment (temperature set points = 70/60 °F day/night), unheated high
tunnel, and outdoor environment in Ithaca, NY, from 1 Apr. to 15 May 2010.

Avg Minimum Maximum

temp (°F)* temp (°F) temp (°F)
Greenhouse 66 55 89
High tunnel 61 30 107
Outside 51 26 85

{°F-32) + 1.8 = °C.

Our work with organic fertilizers
has provided guidance for the expand-
ing organic greenhouse industry in the
United States. Since 2004, there has
been an 83% increase in the acreage
of organic greenhouses (USDA, 2006).
Vegetable transplants sold to con-
sumers have become an increasingly
important sector of the industry as
well. In 2008, $92 million in vegetable
transplants was sold to consumers
(USDA, 2009). This was a 22% in-
crease compared with 2007. Organic
growers face many challenges, but
they consider managing fertility and
substrates to be the greatest barrier
preventing transition to organic pro-
duction (Burnett and Stack, 2009).

We have published trade articles
on the use of organic fertilizers and
substrates (Burnett and Stack, 2009).
Thus far, our collective research has
indicated that liquid organic fertilizers
such as Drammatic ONE (Dramm
Corp., Manitowoc, WI) and Daniels®
Pinnacle (Ball DP Foods, Sherman,
TX) will produce high-quality crops.
However, they can be 5-10 times more
expensive than conventional fertilizers
(N. Mattson, unpublished data). For
this reason, organic growers should
consider using preplant incorporated
fertilizers, such as McGeary Organics
(McGeary Organics, Lancaster, PA)
fertilizers in addition to liquid fertil-
izers (G. Elliott, personal communica-
tion). Future research for our group
will focus on resolving fertility issues
for organic greenhouse growers.
One issue they face, in addition to
the cost of liquid organic fertilizers,
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is the lack of consistency in preplant
incorporated materials. For example,
plants grown in two out of four New
England composts (1 compost:1 peat:1
perlite) were equivalent in dry weight
to those grown in substrates with a
starter fertilizer (G. Hawkins and S.
Burnett, unpublished data). But, com-
post alone does not provide adequate
fertility (Bugbee and Frink, 1989;
Chaney et al., 1980; Falahi-Ardakani
et al., 1987), and some materials
have high sodium or EC making
them difficult to manage in green-
houses. Further, all organic sources
of fertility release slowly, which can be
challenging when managing crops
with quick turnover. Our group is sub-
mitting a collaborative grant to the
National Institute of Food and Agri-
culture, Organic Agriculture Research
and Extension Initiative (NIFA-OREI)
to further our research in this area.

In the future, we plan to con-
tinue our current sustainability initia-
tives and further help growers who
wish to reduce their impact on the
environment. We are also developing
a website, in collaboration with OFA
(The Association of Horticultural Pro-
fessionals, Columbus, OH) which will
be a central place for posting articles
and information related to sustainable
greenhouse production.
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