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What Is Research?
John G. Seeley

Department of Floriculture

Cornell University

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

Department of Floriculture
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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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Tulips
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keeping quality, then research is needed to find out what
fertilizers are best and if such treatments are economical.

The objectives of this study were to determine the effect
of lime and superphosphate fertilization on growth, flow
ering and quality of tulip bulbs when grown in an artifi
cial medium.

The advantage of using an artificial medium such as
peat-lite mix is that it is readily available, uniform in
quality and light weight.

Materials and Methods: Tulip bulbs that were given a
41°F (5°C) precooling treatment in Holland were re
ceived December 18, 1965 and held at 41°F until planting
December 20, 1965.

Ten varieties of 50 bulbs each were used in five dif
ferent growing media that were as follows:

#1 Straight soil, unfertilized
50% peat moss and 50% vermiculite No. 4,

unfertilized

50% peat moss and 50% vermiculite No. 4,
plus Yi 1D (114 gram) ground limestone
per bushel

50% peat moss and 50% vermiculite No. 4,
plus ys lb (57 gram) superphosphate per
bushel

50% peat moss and 50% vermiculite No. 4
plus ground limestone and superphosphate
at the above rate.

Two five-inch pots were used per growing medium and
variety with five bulbs in each pot. In total there were
10 pots per variety. The pots were put in a greenhouse at
50°F night temperature and approximately 60°F day tem
perature and watered in well.

Results and Discussion: The collected data contain in

formation about the quality of flowers, the blooming date
and the percentage that did not flower. The flowers were
cut and recorded when they had reached the salable
stage: that is, partly or entirely colored.

The results are shown in table 1.

The varieties "Karel Dorman", "K and M's Triumph",
"Pax" and "Van den Eerden" were also used but the per
centage that were blind was so great, around 90% blind,
that these results are not presented. The phenomenon
was very common last year and appeared in many culti-
vars of "five degree" tulips (2).

The percentage of bulbs that were blind in the other va
rieties appears in the seventh column of table 1 and it
seems that it was not influenced by the treatment, but
more closely associated with variety.

Blooming dale: The different treatments did not signifi
cantly affect the blooming date, but in some varieties the
first flower appeared 2 or 3 days earlier in the treatment
#3.

Effect on flower quality: The quality and color of
flowers were very high in every case. The flower size was
affected only slightly depending on the treatment used.
There were greater differences that could be attributed to
the variety of tulip used rather than treatment.

Stem length: The greatest differences due to the treat

#2

#3

#4

#5

ment used appeared in the stem length of plants.
The most favorable media were the peat-vermiculite

mixes with lime or superphosphate and the unfertilized
peat-vermiculite mix. With three varieties the highest stem
was obtained in treatment #3 and in two varieties with
treatment #4 (Figures 1 and 2).

FIGURE 1 The effect of growing media on variety "Preludium." The
numbers indicate the treatment (see text).

FIGURE 2 The effect of growing media on variety "Bellona." The num
bers indicate the treatment (see text).

With "Apeldoorn" the greatest stem length was ob
tained in the peat-vermiculite mix that received no fertil
izer. However, the difference in stem length between this
treatment and #3 and #4 treatments was very small. The
best medium seems to be that in which the lime was added
(#3), with second best the peat-vermiculite mix with
superphosphate (#4). The straight soil gave the poorest
growth with all varieties and the appearance of plants was
inferior in comparison with the other media. Under the
conditions of the experiment, the straight soil was the
poorest for forcing tulips.

In treatment #5, with peat-vermiculite plus lime and
superphosphate the height of plants, in almost every case,
was lower than the other peat-vermiculite treatments. In
this case it is possible that the presence of calcium in a
low pH (6.2) medium increased toa higher degree the sol
ubility of nutrient elements. The soil also showed a lower
percentage of soluble salts in the media #3 and #5 in
which lime was added, than the other material (table 2).
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Tulips (continued from page 2)
Table 2. Soil test of used media after experiment.

ppm Sol. Salts
Treatment N03 P K Ca pH KxlO-5

#1 13 trace 5 125 7.3 32

#2 1
u 20 100 5.6 24

#3 1
a 15 100 6.8 24

#4 trace 2 15 100 5.4 46

#5 trace 3 15 100 6.2 36

Table 1: The effects of media and fertilizer treatment on the

Fresh weight: The fresh weight of stem plus flower in
the salable stage follows almost the same row as the stem
length, but the differences were very small and these did
not affect the flower quality.

Effect on toppling: Tulip topple orwater-neck appeared
in varieties "Paul Richter" and "Preludium" before cut
ting or after 2-3 days storage of cut flowers at 70°F tem
perature. The percentage of toppling is shown in table 3.
The addition of lime in the growing medium resulted in
less toppling as may be seen from table 3.

Variety Treatment Blooming date

Average length
stem plus flower

cm

Flower length
cm

Fresh
Weight

grams

Percentage
blind

No. 849
Apeldoorn

Average

No. 1733
Bellona

Average

No. 2168
Lustige
Witwe

Average

No. 613
Paul

Richter

Average

No. 1517
Paris

No. 932
Preludium

Average

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

#1
#2
#3
#4
#5

3/
3/
3/

5 - 3/10
5 - 3/14
6 - 3/12

3/ 8 - 3/14
3/7-3/9

3/10

2/17 - 2/27
2/21 -3/2
2/22 -3/1
2/21 - 2/28
2/22 - 2/26

2/24

2/18 -3/3
2/14 - 2/22
2/13 - 2/22
2/17 - 2/22
2/17 - 2/19

2/18

2/20 -3/1
2/22 -3/1
2/22 - 2/27
2/23 -3/1
2/22 - 2/28

2/25

3/10 - 3/16
3/10 - 3/14
3/ 8 - 3/18
3/11 - 3/15
3/ 8 - 3/15

2/20 - 2/28
2/24 - 2/28
2/20 - 2/28
2/22 - 2/28
2/21 - 2/27

43.7

52.1
49.5
48.7

39.9

46.8

29.7

36.9

35.3

39.3

29.1

34.0

20.7

28.9

31.5

22.7

21.2

25.0

32.7

38.7

38.4

39.9

39.1

37.7

38.0

35.7

41.4

39.2

35.5

29.1
39.0
42.9
38.9
38.8

5.6
5.7
5.8
5.6
5.3

5.6

4.7

4.7

4.5

4.8

4.7

4.7

3.6

4.0

4.0

4.0

3.9

3.9

4.3

4.8

4.8

4.6

4.7

4.6

4.9

4.5

4.8

4.8

4.8

3.9

4.3
4.4
4.3
4.2

33.4

36.9

34.5
32.9
30.5

33.6

19.0

21.2

19.1
20.5
18.7

19.7

14.9

18.1
20.5
15.9
14.4

16.7

26.7

31.2
28.8
29.0
27.5

28.6

28.0
24.1
28.6
24.8
26.3

18.5
20.9
24.8
22.4
21.7

40%
30%
30%
70%
30%

40%

10%
0

0

0

10%

4%

40%
20%
10%
20%
50%

28%

40%
40%
40%
50%
30%

40%

40%
50%
10%
60%
80%

30%
40%
20%
10%
10%
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What is Research?

(continued from page 4)

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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