
New York State Flower Growers
INCORPORATED

BULLETIN 252 Secretary, Charles Wilton, Prattsburg, Steuben Co., N. Y. 14873 NOVEMBER 1986

What Is Research?
John G. Seeley
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Growers sometimes ask how and why research pro
grams develop as they do. Let's take a look at research
with emphasis on floriculture. Research is investigation or
experimentation aimed at the discovery and interpretation
of facts.

There are several levels or categories of research; the
terms and interpretation are a matter of personal opinion.
1. Basic or "pure"—Presumably this is "high level" re
search aimed at getting fundamental information about a
plant growth process without any particular objective in
mind. An example would be the study, isolation and
mechanism of. action of natural growth regulators in
plants without any concern as to whether the information
will ever have any practical application. It is difficult to
visualize basic research producing information that would
not ultimately, have, or lead to, some practical application.

2. Applied research—Usually this is research that is
conducted with some objective or goal of obtaining in
formation that will have some practical application and
value in commercial or non-commercial growing of plants.

Naturally there are various degrees of depth to which
applied research can be pursued. For instance, one can
simply apply certain treatments to plants and observe
what happens. Or one can do a more thorough job and
get fundamental information as to why and how specific
treatments cause specific results.

The latter course is the one that is being pursued to a
greater degree in most research organizations. Very
fundamental information is being obtained and is enlarg
ing our knowledge of the growth processes of ornamental
plants. The interrelationships between various environ
mental factors such as temperature, daylength, light quan
tity and quality, atmosphere, moisture and nutrition must
be recognized and understood.

Most of the research in the Department of Floriculture
and Ornamental Horticulture would probably be classed
as Applied Research because we are obtaining fundamen
tal information on which recommendations can be based.
Sometimes quite a few years of research are required
before recommendations can be made. This leads to
greater concentration on fewer projects rather than less
fundamental research on many crops.

Let us look at some of the more recent projects.
For many years a snapdragon wilt problem has existed.

About seven years ago a team of researchers embarked
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Lime and Phosphorus
Fertilization on Tulips

Nicholas Koutepas and James W. Boodley
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Introduction: The general recommendation for soils
and fertilizers for tulip bulb forcing are to use a well-
drained soil with a low nutrient content since nutrient
levels are not important. Limited studies have shown that
certain nutrient elements applied during the forcing stage
have an effect on flower quality and forcing of tulips.
There is little information available about the use of arti

ficial soils-peat-lite mixes and bulb forcing.
In an early experiment, Bould (3) using Tulip var.

Farncombe Sanders in silica sand culture and fertilizing
with complete nutrient solution (N, P, K), minus N,
minus P, minus K and water only as control, found that
there was no difference between those plants receiving
complete nutrient solution and minus potash. The plants
that received no phosphorus did not quite make such good
growth but the difference was very small; also there were
no significant effects on bulb weight. The growth of the
plants without nitrogen and with water only was much in
ferior. The leaves were smaller, more upright in growth
and yellowish green in color and the flowers were slightly
smaller.

Hewitt and Miles (4) also studied the effects of defi
ciency of these elements, and also of calcium, magnesium
and of excess of manganese on the growth of the bulb and
the visual symptoms produced on the plants. Using tulip
bulbs var. Rose Copland, they found that the plants were
most sensitive to deficiency of nitrogen, magnesium and
calcium in the first year but phosphorus deficiency had a
marked effect in the second year. Amaki and Hagiya (1)
in similar experiments found that the greater the amount
of each element supplied, the greater the plant height.
The flowering time was delayed with increasing amounts
of nitrogen or potassium fertilizer and was hastened with
increasing phosphate fertilizer. In a recent experiment
Stromme and Oudvin (5) using peat moss and sawdust
as a rooting medium for tulips var. "K and M's Tri
umph", "Trance" and "Levand", found better results with
the medium in which 6 or 12 grams of lime were added
per liter (about 7.5 and 15 oz per bushel) than in unfer
tilized treatments.

The question of the need for fertilization during forc
ing of the bulbs is not yet answered. If fertilization has
an effect on timing of tulips, flower size, stem length and
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on a study to determine the relationship between possible
disease organisms, soil aeration, soil moisture and snap
dragon wilt. This led to the research of J. Hanan on snap
dragons and the continuation of this research by A.
Spomer with chrysanthemums. This research has not only
emphasized the need for disease prevention but also has
given fundamental information about irrigation practices
with various soil depths and various soil mixtures and
their effect on soil moisture, soil aeration, and plant
growth under various light conditions.

Soil testing has been a standard practice for many
years. With the introduction of soil mixes such as peat-
lite as well as the need for critical evaluation of the nutri

ent status of the plant before deficiency or excess occurs,
analysis of plant tissue emerged as a possible help in
flower and plant production. To interpret the results of
the tissue tests, one must first know what part of the
plant should be sampled and also know the nutrient con
tent of the leaves when plants are grown at different times
of the year with various fertilization programs. Four
years of research by J. W. Boodley and P. V. Nelson with
concentration on the carnation led to the Carnation Leaf

Analysis Service as announced in New York State Flower
Growers Bulletin 247 (June 1966). Although this was a
practical result of this research, the fundamental informa
tion obtained about nutrition of the carnation will aid in
solving other carnation nutrition problems. Similar re
search is in progress with roses and other greenhouse
crops.

Daylength and temperature are two environmental fac
tors greatly affecting growth and flowering, and long have
been a part of Cornell research program.

Improved greenhouse temperature control, the desire
for a higher quality product for consumers, and more
rapid growth due to improved nutrient management and
disease control have made it necessary and possible for
growers to use more precise production control methods.
In the last 10 years the emphasis has been on poinsettias,
snapdragons, lilies and carnations.

Four years of research on poinsettias by R. W. Langhans
and R. Larson produced needed answers which led to rec
ommendations for commercial growers. Along with these
answers came fundamental information on the changes in
the cells in the stem tip as flower initiation started, the
effects of various photoperiods at various temperatures
(and vice versa) and light intensity on flower bud initia
tion. Many varieties were studied because not all variet
ies have the same reaction.

Research on growth and flowering of Croft and Ace
lilies began in earnest in 1959 with the work of D. Smith
and R. Langhans, and in the last two years, T. Weiler. De
tailed studies showed exactly when the cells changed and
the lily flowers were initiated in the stem. Habit of
growth, number of leaves, height, abortion of flower buds,
and growth rate are affected by combinations of various
factors. Added to this is the complication caused by the
many factors affectingthe bulb in production on the West
Coast and in storage and their effect on subsequent

growth. Seven years of research have given practical
answers for growers but there is much more to be learned
on the intricate growth pattern of the various Easter lilies.

Some types of research have been called "bread and
butter" research by some commercial growers. This is
because they can quickly see results which they can apply
to their business. For instance, some of the chemical weed
control studies and the tulip precooling investigations of
A. Bing have given results easy for the grower to see and
use in his business. The peat-lite mixes and nutrition of
bedding plants as studied by J. W. Boodley and R. Shel
drake gave results readily visible to and applicable by
growers. But this research also has taken several years
and will continue as certain other details of information
are desired and needed.

Sometimes we speak of "demonstration research." By
this, I mean, demonstration of a new procedure or tech
nique along with the obtaining of new information at the
same time. Usually this is a practice which a grower can
use in his own establishment very quickly if he wishes.
Consider, for example, the starting of chrysanthemums in
peat pots and setting them on soil in benches where they
rooted through, resulting in a saving of labor and im
proved scheduling. The work on detergents in water and
their effect on plant growth gave an answer to a problem.
Similarly tests on the effects of paradichlorobenzene and
napthalene on rooting and growth of tulips are examples
of this kind of research to help answer a problem.

A balanced program of various types of research is es
sential to get the needed answers for problems and to also
get detailed fundamental information about ornamental
crops. The new greenhouses and bioclimatic chambers
should aid the more fundamental research.

Many research projects benefit the floriculture industry
in another way. Graduate students become better trained
as they conduct research and thus become valuable assets
to the industry as they later enter the educational or com
mercial fields.

How do research projects get started?

In a variety of ways. Some research is started as the
result of definite needs of the industry as expressed by in
dustry members or industry committees, sales representa
tives, by county cooperative extension agents, extension
specialists, and college extension faculty. Often the infor
mation needed to solve a problem or to answer a question
is available from previous research here or at other exper
iment stations. If not, research may be needed to get the
answer.

For instance, the snapdragon wilt trouble in various
parts of the state, led to soil moisture—aeration studies
along with the disease aspect. Lack of suitable soil in
some areas and the need for standardized materials led to
peat-lite research. Proper timing of poinsettias and lilies
for specific holidays led to the temperature-photoperiod
research.

Sometimes the research need is determined by a previ
ous project. The studies of heat treatment and cold stor
age of lily bulbs became essential when it was found that
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the previous history of bulbs had an important effect on
the forcing treatments.

Sometimes a specific research project comes about as
a result of an industry development in another part of the
country, as well as previous research. For instance, the
temperature-photoperiod research with carnations com
bined with single crop culture and daylength control of
stock plants led one to believe that a very competitive high
quality carnation can be produced on the East Coast. Re
search is needed to determine whether this can be done

economically.

Sometimes the research project is based on work done
at another location. The more promising treatments will
be repeated to determine whether the recommended treat
ments are satisfactory for New York State conditions.

Other factors affect selection of a research project.
Usually, but not necessarily, the present or potential value
of a particular crop is considered. For instance, it is
doubtful that we would invest in a research project on
Strelitzia since this is not an important crop in New York
State nor does it appear to have economic potential for
New York.

Selection of research projects is also governed by physi
cal, monetary, and staff resources. For instance, air pollu
tion is important but would require a great expansion in
special greenhouse and laboratory facilities and special
technical and professional staff. If other universities are
conducting such research, it does not seem reasonable to
make an expensive duplication of effort and expenditure.
Sometimes duplication of research at other institutions
has some value but excessive duplication is not desirable
if for no other reason that research is very costly.

The interest and ability of the professional staff also
have a bearing. In the Department of Floriculture and
Ornamental Horticulture at Cornell, research workers
dealing with commercial floriculture crops have particular
interests in the plant physiology aspect of crop production,
especially daylength temperature, modified atmosphere,
moisture and nutrition. On the other hand, the post-
harvest physiology of cut flowers and the best methods for
maintaining the high quality for the retailer and con
sumer are important. Since an additional staff member
with this particular specialty can not be added, a project
is being initiated with the appointment of a special grad
uate student and additional laboratory technician assist
ance along with the cooperation of staff members in other
fields such as biochemistry.

It can be expected that the research in floriculture will
be geared to producing fundamental information that will
not only add to our knowledge of plant growth but will
also give information leading to specific recommendations
to growers. Rather than a superficial effort trying to
cover a diverse group of crops and problems, there will
continue to be a more detailed and concentrated effort on
a lesser number of crops and projects, with subsequent
effort to get this information into the growers' hands
through a broad extension educational program.

Tulips
(continued from page 3)

Table 3. Effect of fertilizer treatment on Tulip Topple with
2 varieties. Figures are averages of the plants that
bloomed.

Treatment Paul Richter Prelidium

#1 Straight soil None 14%
#2 Peat 50% and

Vermiculite 50% 66% 83%
#3 Peat-vermiculite

plus lime 33% 12%
#4 Peat-vermiculite

plus superphosphate 80% 44%
#5 Peat-vermiculite plus

lime, plus super'phate 14% 11%

Summary: 1) To determine the effect of growing
medium and fertilization in tulips, an experiment was es
tablished with straight soil, peat and vermiculite mix
alone, plus lime, superphosphate and lime and superphos
phate.

2) Then varieties of 41°F precooled in dry storage
tulip bulbs were used but only the results for six varieties
are presented.

3) The best results in most cases were in the peat-ver
miculite mix plus lime, with second best the peat-vermicu
lite mix plus superphosphate.

4) The straight soil was the least favorable growing
medium and the unfertilized peat-vermiculite gave the
best result with one variety but the difference from those
media in which lime and superphosphate were added was
very little.

5) Medium #5 gave the poorest results among the peat-
vermiculite mixes, perhaps from the interaction between
lime and other nutrient elements in this medium.

6) The addition of lime in the growing medium, had
a favorable effect against toppling.
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Lily School
FEB. 28, 1967 — COLUMBUS, OHIO

MARCH 2. 1967 — ITHACA, NEW YORK

A LILY MANUAL IS BEING PREPARED

DETAILS WILL FOLLOW

MARK YOUR CALENDAR


