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Purpose

To study if the proposed concept of sequential nutrient
pulsing is as effective as a constant fertilizing schedule
on the growth and development of Chrysanthemum
morifolium cultivar Twilight.

Procedure

Fifty-one rooted cuttings of the cultivar Twilight, supplied
courtesy of Stafford Conservatories, Stafford Springs, CT.
were planted on Feb. 4, 1986, one per 4 1/2 inch plastic
square pot, using a pasteurized soil mixture of equal parts
of composted soil, sphagnum peat and perlite. The root
medium was amended with 14 lb. 12 oz. dolomitic limestone, 4
lb. 2 oz. 0-20-0, 1 lb. 13 oz. (5-10-3) Electra and 6 lb. 11
oz. (14-14-14) Osmocote per cubic yard. The potted cuttings
were placed on a capillary mat and provided short night
conditions. All plants were misted periodically for the
first several days to prevent excessive wilting.

Watering of the plants followed established practices and
schedules during short day treatments. Fertilization
schedules utilized a sequential four-part pulsing scheme
using the equivalent of a 15-0-18 fertilizer composed of
potassium chloride 0-0-60 and calcium nitrate is 15.5-0-0
and based on a nutrient equivalent of 600 ppm N. A one
gallon stock of each component was made as follows: 0-0-60
(2.56 oz./gal.) and 15.5-0-0 (8.32 oz./gal.). For specific
dilutions of the stocks and specific sequence of application
refer to treatments below.

The plants were pinched at the onset of long nights on Feb.
14. The pinch was made to allow 7 leaves to remain on each
plant. In conjunction with pinching, the plants were
divided into three groups of 17 plants each and spaced on 8
1/4 inch centers, allowing for 6 pots per row across a 4 ft.
expanded metal topped bench.

For height control, daminozide (B-Nine) was applied at
0.25%, when the lateral shoots were approximately one inch
long as a spray to the point of run-off.
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#2* or 2 (cornpost):2 (peat):l (perlite):l vermiculite
amended with about 6 lbs. dolomitic limestone, 3 lbs. 0-20-0
and 1 1/2 lbs. Electra 5-1U-3 per cubic yard.

Three fertilization reyimes were used:

1. Continual fertilization with 19-5-24* @ 200 ppm.

2. Pulse fertilization with 19-5-24 (i» 600 ppm every
fourth irrigation.

3. Sequential nutrient pulse fertilization
Irrigation #1: Calcium nitrate @ 345 ppm N.
Irrigation #2: Potassium nitrate Ca 224 ppm N +

758 ppm K20.
Irrigation #3: Monoammoniurn phosphate @ 31 ppm N

+ 159 ppm P?0f.
Irrigation #4: water J

(Note that #1 provides one third more fertilizer than
#2 or #3 and that #3 is equivalent to a 19-5-24.)

The plants were grown for 4 weeks, severed at the soil
line, weighed and measured to the tip of the highest growing
point in April, 1986. Some plants had started to flower.
Since some seedlings were inferior when this demonstration
was planted in a class laboratory, the two poorest plants
were discarded from each treatment.

At week 2 the #2 pulse fertilizer plants appeared to be
a bit larger than the others. By week 4, £3 treatment was
about the same. Plants in the 2:2:1:1 soil mix were a bit
larger than those in Fafard #2.

**19-5-24 See UConn Mix in Bui. #85-2 Nutrition of
Greenhouse Crops.
*Fafard #2 root medium supplied through courtesy of Conrad
Fafard, Inc.

You may note that the 2:2:1:1 medium selected by the
class as possibly optimal produced plants of higher
parameters than Fafard #2 root medium. This should be
interpreted only as superior adaptation of the 2:2:1:1 root
medium to the management practices exercised in the UConn
Floriculture Greenhouse. In other circumstances it might be
expected that peat-lite formulations could excel.

Fig. 1 shows that the #3 Sequential Nutrient Pulse
fertilized plants were heavier and taller than the other
fertilizer treatments. These differences were not
significant statistically.
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For flowering in late April or early May (April 21 to
May 8), the best varieties are:

Red
Albury
Arma

Couleur Cardinal

La Suisse
Robinea

Pink or Rose
Palestrina

Peerless Pink

Orange
Princess Irene

Yellow
Yellow Present

Bi-Color

(red and white)
Golden Eddy
Invasion

Bi-Color

(red and yellow or cream)
Golden Eddy

We are all talking about growing plants that take less
energy to produce. The spring flower bulbs can be produced
at very cool temperatures (48 F) in early December, and at
41°F from then to early January and 32 F to 35°F until
late March or April. Most large commercial pot plant or cut
flower tulip growers have large coolers they call rooting
rooms to maintain exact temperatures so that their quality
will be excellent. You might want to give this idea a try
on a small scale next year. I think the consumer will like
bedding plant tulips."

If you have the coolers, why not try to grow some
tulips as described above.

sA seauentidmitrkmpukingdmonstr^
Jay S. Koths

Professor of Floriculture

The concept of fertilizer pulsing (periodic
fertilization) has been reported in previous articles in
this Newsletter. This is a note describing a demonstration
in Greenhouse Crop Production, a course for students in
greenhouse management. The results reinforce previous
reports and lend credence to the concept of sequential
individual nutrient pulsing.

Tomato *Earlirouge' seedlings (14 x 6 treatments = 84)
were planted in 4 1/2" square pots in two root media, Fafard
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Treatments

Each pot was filled to the rim at each irrigation. Plants
in each treatment were irrigated at the same time when they
were dry enough to require watering.

1. Continual (C): the plants in this treatment received
the equivalent of 150 ppm N and 180 ppm K~0 with each
irrigation using 2 oz. of each stock solution per
gallon of irrigation water.

2. Nutrient Pulse (NP): 8 oz each of the 0-0-60 stock and
15.5-0-0 stock solutions per gallon of irrigation
solution. Use the following sequence of irrigation
and repeat.

1. fertilize 600 ppm N plus 720 ppm K90
2. water L
3. water
4. water

3. Sequential Nutrient Pulse (SNP): 8 oz. of the 0-0-60
stock to make a gal. of solution and 8 oz. of the
15.5-0-0 stock to make a gal. of solution. Use the
following sequence for irrigation and repeat.

1. 0-0-60 (720 ppm K20)
2 water

3. 15.5-0-0 (600 ppm N)
4. water

Data Obtained

1. Date of anthesis was 4/14 to 4/17
2. Diameter of flowers
3. Number of flowers and buds showing color per plant
4. Plant height (measured from pot rim)
5. Plant weight (fresh)

Table 1. The effect of plant height and flower diameter
of various nutrient pulsing schemes on Chrysanthemum
morifolium cultivar Twilight.

Plant Ht. (cm) 14.56

Flower Dia. (cm) 7.35

Treatments

NP

14.06

7.20

SNP

14.08

7.37

means analyzed using analysis of variance at the 0.05 level
of significance. No significance was found.



Table 2. The effect on plant fresh weight of various
nutrient pulsing schemes on Chrysanthemum morifolium
cultivar Twilight.

Fresh wt. (gm) 59.31a

Treatments

NP

55.19b

SNP

52.33 b

means analyzed using analysis of variance at the 0.05 level
of significance LSD = 3.51.

Table 3. The effect on number of flowers per plant of
various nutrient pulsing schemes on Chrysanthemum
moriofoliurn cultivar Twilight.

No. flowers 5.59a

Treatments

NP

5.69a

SNP

6.24b

means analyzed using analysis of variance at the 0.05 level
of significance LSD = .235. SNP resulted in a
significantly higher number of flowers.

Conclusion

The greater number of flowers produced with the
sequential nutrient pulse (SNP) would indicate that
increased amounts of nutrients applied separately have a
significant influence on flower bud development. If the
number of flowers is multiplied by the flower area, the
flower display with SNP was 12% greater than C, 15% greater
than NP. If a rating system has been employed SNP might
have, ranked higher.

Statistically, there was a significant increase in
fresh weight of plants under the continual (C) fertilization
schedule shows itself to be the most effective application
method of crop nutrition for overall growth, since plant
weight denotes the amount of overall growth.

The authors recognize that there may be an indication
that SNP has merit but do not believe that this study
provides conclusive evidence.
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Hec'smakethe tulip abeddingplanv*
Allen C. Botacchi

Cooperative Extension Horticulture Agent

Low energy requiring crops should not be forgotten.
We do not know how long the low fuel prices will prevail,
but this author has not forgotten the 73-74 Oil Embargo
results.

Tulips as bedding plants will provide a new approach to
an old crop plus relatively low costs for production.

The following is excerpted from Dr. Carlson's article:
"We can plant the bulbs in our regular flat with 18 bulbs
(one per cell) per flat. Purchase the bulbs in the fall and
plant them between November 10 and 15 and place them at
48 F until December 1-5, then at 41 F until January 1-5
and then at 32 F to 35 F until they can be sold between
March 16 and 28. The customers can then plant the started
bulbs directly into their yard. The bulhs will flower
between April 4 and 17. For growers in the northern areas a
later flowering period is needed. Again purchase
nonprecooled bulbs in the fall and plant around November
10-15 and place planted bulbs at 48 F until December 1-5,
then at 41°F until January 1-5, then at 32°F to 35°F
until April 1 for flowering by consumers in late April.
They can be kept at 32 F to 35 F until as late as April
22 for flowering in early May.

For early flowering between April 4 and 17, the
following varieties can by grown:

Red Pink or Rose Orange
Albury Angelique Orange Monarch
Arma Christmas Marvel Princess Irene
Couleur Card inal Palestrina
Danton Peerless Pink

La Suisse
Robinea

Bi-Color Bi-Color
Yellow (red and white) (red and yellow or cream)

Makassar Edith Eddy Abra
Yellow Present Invasion Golden Eddy
Yokohama Paris

* Adapted from: Carlson, W. 1981. Let's make the Tulip a
bedding plant. American Vegetable Grower. 29(4):30.


