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As a partof his M.S. degree program, James
Locklear carried out a thorough search of lit
erature on the container production of herba
ceous perennials. His findings will be pre
sentedin a series of articles to be published in
this and MureUsues of the News.

Theproduction ofperennialsis a subjectthat is
likely to drawmoreinterest todaythan it would
have a few years ago. According to writers in
trade publications, speakers at industry con
ventions, and others in the business, there is a
growing interest in perennials. Consumer
demand and sales are up, and appear to be
increasing. Growers, aware of the opportunity
for expanding sales, are seeking ways to
include perennials in their operations. Con
currently, there has been a need expressed for
more information on propagation, production,
and marketing of perennials.

Certain aspectsofthe growth and development
of herbaceous perennials require production
and marketing techniquesoften different from
thoseemployed withannual bedding plants or
woody ornamentals. In addition, different
propagation methods may be necessary if a
variety ofspeciesare grown.Theresult is that,
from the standpointof commercial production,
perennials are a special group requiring
procedures sometimes unlike those needed for
other horticultural crops.

Historical Overview and Current Trends

Although reports indicate a rising interest in
perennials, it mightbe morecorrectto say that
there is a renewed interest in these plants
today. Perennials, as a group, were once a
much more important part of the horticulture
industry than they have been for the last
couple of decades. Prior to the 1950's, there
were manyretail and wholesaleperennial nur
series in the U.S., and many larger nurseries
had their own perennial departments. Nur
series offered a wideselection of plants, and
interest on the part of the gardening public
washigh.

In a 1960 article in the American Nurseryman
on this subject, Robert Bennerup stated that
the perennial business had probably changed
more than any other phase of the nursery in
dustry since World War II. The number of
perennial nurseries, as well as garden centers
and other operations offering perennials, had
declined considerably. Fewer landscape nur
serymenwere using perennials in their plans,
and home gardeners were often limited to
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mail-order companies as their only source of
plants.

The primaryfactor behind this declinewas that
growers found it increasinglydifficult to make
a profit with perennials. Labor expenses, tied
to certain production practices, resulted in
rather high production costs, and it was diffi
cult to charge enough fora herbaceous plant to
coverthese costs and still make a profit. Other
nursery crops, such as flowering shrubs and
evergreens, offered a greater marginof profit,
and growers moved away from perennials in
favorofsuch crops.

These relatively high production costs were
primarily due to traditional methods of
growing and selling perennials, which often
required large amounts of labor. Perennials
were mainlyfield-grown, which became an ex
pensive practice for herbaceous plants unless
done on a scale large enough to make
mechanization practical. It was also common
forretailoperations to hand-dig plants for cus
tomers directly from the field. This certainly
required more labor than modern practices of
selling plants in containers. In addition,
propagation often required considerable a-
mounts of labor, particularly since the more
desirable named cultivars required propaga
tion bycuttings or division..

Production of perennials continued to decline
over the years until today there are relatively
few perennial nurseries still operating. These
are mostly largewholesale specialists or retail
mail-order nurseries which ship field-grown,
bare-root plants throughout the U.S. in certain
regions, smaller wholesale growers supply
potted plants to a more local market which
would include garden centers and landscape
contractors.

Whilethere maynever again be the number of
perennial specialists that existed in the past,
an increasing numberofgrowersare becoming
interested in making these plants a part of
their operation. Perennials are being looked at
as a second new field for annual bedding plant
growers. In addition, nurseries and garden
centers couldfind these plants to be a source of
additional sales, particularly during the slower
summer months.Agoodofferingof perennials
could also provide an opportunity for getting
business awayfrom retail chain stores.
With the rise in interest in perennials today,
many growers are looking to more modern
production methods, by which to grow and
market these plants. Containerproduction has
become the standard practice, except in the
case of the very largest wholesale specialists.
However, while container production may be
more economical and practical for the grower,
container-grown plants may not give the con
sumer the same qualityas a field-grown plant.

The difference is that a container-grown per
ennialmaynotbloom inthe sameyearthat it is
planted in the garden. This means that the
consumer, who purchased the plant for its
flowers, will have to wait until the following

spring or summer before their plant will
bloom. The reason for this is that most peren
nials have certain physiological requirements
for flowering, which are met naturally in the
field, but may not be met in container
production.

In order to produce a container-grown peren
nial that will bloom the year of its purchase,
these physiological requirements must be
understood and met. Doing so is not difficult,
and may not require any great change in the
operation and organization of a nursery or
other business wanting to grow perennials.
First of all, the grower needs a basic under
standing of the factors that influence flower
productionin herbaceous perennials.

Before goingfurther, the term perennial needs
proper defining. Probably the best horticultu
ral definition would be an herbaceous plant
that normally lives at least three years under
local conditions. Such a definition excludes
plants with an annual or biennial life cycle,
which at the same time allowing for the fact
that a species may be perennial in one locality,
but behave as an annual or biennial in another.
Biennials such as foxglove and canterbury
bellsare oftengroupedwithtrue perennials in
the broadest usage of the term, although this
would not be technically correct. Finally, while
perennialsare mostoften thought of as border
plants (suchas delphinium and Shasta daisy),
rock garden plants, wildflowers, and many
herbsalsofall intothis category.

Physiology of Flowering and Implications for
Production

The production of flowers by herbaceous
perennials is influenced by any factor that
affects the general physiological conditionof a
plant, such as water relations or nutrition. The
actual formation of flowers, however, is direct
ly influenced by two environmental factors;
light and temperature. An understanding of
the role of these two factors in the process of
flowering is important in establishing produc
tion methods for perennials.

Lightinfluencesflower production through the
effect of dailyalternating periodsof light and
darkness. For many plant species, seasonal
variation in day and night length serves as a
regulating mechanism, with flowering stimu
lated or inhibited depending on the relative
number of hours of light and darkness. A
number of horticultural crops exhibit this re
sponse, termed photoperiodism. For example,
the florist's chrysanthemum is stimulated to
produceflowers when nights are longerthan a
critical period of time. Growers are able to
force plants into bloom at times of the year
when the natural night length is not long
enough by artificially extending the period of
darkness through the use of blackcloth
shading.

Certainly many species of perennials exhibit
photoperiodic responses. The particular photo-
period requirements of a number of garden
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perennials have been investigated, but these
studies have been aimed primarily at develop
ing these plants for florist cut-flower or potted
plant production. In terms of the commercial
production of perennials, however, these re
quirements would be met naturally, and thus
be of little or no concern to the grower. A
container-grown plant would be subjected to
essentially the same variation in day and night
length that a field-grown plant would receive,
and would be expected to behave in the same
manner as the field-grown plant.

Artificial manipulation of photoperiod could
possibly find application in the production of
perennials as a means of bringing plants into
bloom during the time of peak sales in the
spring. Bedding plant growers are looking at
this in the production of annuals, but it is un
certain if it will ever become a commercially
important practice. As for perennials, the
great variety of species and cultivars grown,
withwidelyvarying periods of bloom (and pre
sumably, photoperiodic response), would
make such a practice a complicated and prob
ably unprofitable one. A recent study of
flowering responses in the gypsophila (baby's
breath) cultivar 'Bristol Fairy' showed that a
wide variation existed in the length of the
inductive photoperiod, in plants of the same
asexually reproducedcultivar.

While the photoperiod requirements of peren
nials are usually met naturally in container
production, another important stimulus to
flowering maynotbe. Many perennialsand bi
ennials require exposure to low temperatures
during winter in order to flower. If, for
instance, plants are started and grownduring
the winterto be sold in the spring (as in annual
production), these plants will not have
received the cold treatment necessary for
flowering. Such plants would not bloom until
after having been exposedto lowtemperatures
the following winterin the consumer's garden.
Providing for this low temperature require
ment is termed vernalization.

Invernalization, the temperature changes that
lead to flower initiation are perceived in the
primary meristems of buds, while in photo-
periodism the light stimulustriggering flower
ing is perceived by the leaves of the plant.
Buds receiving the proper low temperature
stimulusare inducedto form flower primordia,
while untreated buds will remain vegetative.
Vernalization maybe either independentfrom,
or associated with photoperiodism, with some
species not responding to an inductive
photoperiod until they have first received the
proper low temperature exposure.

i

Aside from these basics, there are not too
many generalizations that can be made about
the cold requirements of perennials. Some
plantsmustbe exposed to low temperatures in
order to flower, while others need no such
treatment at all. This varies between species,
and can vary between plants of the same
species. While the average temperature
necessary to induce flowering in cold-requiring
species isabout1-5°C (34-41°F), the range has
been found to extend from -6-14°C (21-57°F).

Species may also vary in the duration of
exposure that is required to induce flowering,
from several days to months.

An important consideration, particularly in
terms of practical application, is that a certain
stage of development may have to be reached
by a plant before it will respond to vernaliza
tion. Prior to this stage, even if the plant is
exposed to the proper low temperatures, no
flowering will occur.The stage of development
necessary to perceive the temperature stimu
lus can vary greatly between species. Some
plants willflower if the seed alone receives the
cold treatment, while others must reach a
much more advanced stage, such as the
development ofa certain number of leaves.

Not all of the buds of a given plant will be
induced to form flower primordia, even if
providedthe proper cold treatment. This helps
maintain the perennial conditionof perennials.
Perennialsare polycarpic plants, meaning that
they can bloom and produce fruit (seeds) more
than once. Annuals are monocarpic plants,
that is, all of their buds produce flowers, and
after flowering and fruiting once, the plant
dies. Ifall of the buds ofa perennial plant were
inducedto produce flower primordia, the plant
would be monocarpic, dying after seed and
fruit formation.

In perennial species, however, any shoots
insufficiently developed at the time of cold
treatment will not be induced to form flowers,
thus remaining vegetative and insuring the
perennial condition. In some species, second
ary shoots, subterranean stems, or suckers
may maintain the perennial condition. In
addition, exposure to high or low light inten
sities, or high temperatures may result in
"devernalization" of shoots.

Providing for the individual vernalization
requirements of a number of perennial species
would be a difficult task, particularly since
these requirements are known only for the few
species that scientists have studied so far. In
reality, however, the perennial grower can
easily provide the vernalization treatments
necessary, even without knowing specific plant
requirements. The keys are to provide expo
sure to temperatures low enough to induce
flowering, and to do it at a stage of develop
ment when the plants are receptive to the
temperature stimulus. A basic production
scheme of starting plants in the summer,
growing them on, and exposing them to
natural winter temperatures is a relatively
simple wayof meeting the requirements of all
of the plants grown, and of producing plants
whichwillbloom the year of their purchase.

Literature Cited

1. Ball, V. 1979. BPI- Chicago. Grower Talks
43:1-14.

2. Ball, V. 1981. Sunbelt growing. Grower
Talks 45:7.

3. Beam, J. 1980. Production of perennials.
Ohio Florists' Assoc. Bulletin No. 605:
8-10.

4. Bennerup, R. 1960. Perennials - here and
abroad. Amer. Nurseryman 92(5): 11, 70,
71,72,73,74,75.

5. Bloom, A., 1988. The propagation of her
baceous stock. Proc. Int. Plant Prop. Soc.
18:61-65.

6. Buxton, J.W. and H.C. Mohr. 1969. The
effect ofvernalization and photoperiod on
flowering of tall bearded irises. Hort-
Science 4:53-55.

7. Carlson, W.H. and E.M. Rowley. 1980.
Bedding plants, 477-522. In R.A. Larson
(ed.), Introduction to Floriculture. Aca
demic Press, New York:510-511.

8. Chouard, P. 1960. Vernalization and its
relation to dormancy. Ann. Rev. Plant
Physiol. 11:191-238.

9. Cumming, R.W. and R.E. Lee. 1960.
Contemporary Perennials. Macmillan Co.,
New York: 2.

10. Heist, B. 1980. How to grow perennials.
Unpublished talk presented at the 13th
Int. Bedding Plant Conf., Atlanta, Georgia

11. Hemming, S. 1981. Herbaceous plants in
containers. Amer. Nurseryman 153(5): 35.
38.

12. Hillman, W.S. 1962. The Physiology of
Flowering. Holt, Rinehart, and Winston,
New York

13. Kelly, G. 1977. Inserting perennials in
your bedding plant sales. Proc. 10th Int.
Bedding Plant Conf. 85-88.

14. Kusey, W.E., Jr., T.C. Weiler, and P.A.
Hammer. 1981. Seasonal and chemical In
fluences on the flowering of Gypsophila
paniculata 'Bristol Fairy' selections. J.
Amer. Soc. Hort. Sci. 106:84-85.

15. Lopes, LC and T.C. Weiler. 1977. Light
andtemperature effects onthe growth and
flowering of Dicentra spectabilis (L.) Lem.
J. Amer. Soc. Hort. Sci. 102:388-390.

16. Potter, C.H. 1959. Have You Tried Peren
nials? Florists' Publ. Co., Chicago: 18-21,
33-36.

17. Smeal, P.L. 1974. Perennials. Proc. 7th
Int. Bedding Plant Conf. 104-108.

18. Tessene, M. 1979. Germinating and
timing perennials. Proc. 12th Int. Bedding
Plant Conf. 274-277.

19. Torrey, J.G. 1967. Development in Flow
ering Plants. Macmillan Co., New York:
146-150.

BPI Membership
Promotional Materials

Available
Many BPI members travel, lecture and
are in general contact with persons affil
iated with the bedding plant industry.
And if, in your travels, you'd like to pro
mote BPI, we'd like to help you.

Materials have been developed explain
ing the many benefits of joining BPI and
these are available for your use. If you
will be having an opportunity to talk with
growers, wholesalers, or retailers... or...
attending a convention or presenting a
lecture, write to the BPI Office and we'll
be happy to send you materials to help
you introduce BPI.
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