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considerably in moisture content and acidity. When
purchased locally and in bulk they may prove economical
for many purposes. Reed and sedge peats are not as
satisfactory as is "peat moss" for acidifying soil or,
using as a soil substitute for such crops as azaleas.

"Peat moss" is the term used to designate the par
tially decomposed sphagnum from nother

tially decomposed sphagnum from northern bogs and
although some is available from this continent a good
share of the material sold is imported from Europe. It
is usually packed dry in bales and has co nsiderably
more fiber and structure than reed and sedge peats. It is
fairly uniform, quite acid and typically contains no weed
seeds although the possibility that disease organisms
may be present should not be overlooked.

Peat moss has been used successfully as a mulch or
a soil conditioner for all of the common crops, i s ex

cellent as a soil substitute for certain acid crops as
azaleas, gardenias and hydrangeas (even poinsettias)
and is used in the propagation for many cuttings. It de
composes slowly, thereby neither adding or taking away
appreciable amounts of nitrogen from the soil and does
not greatly increase the population of microorganisms.
Because of its granular character and relative resistance
to decomposition it improves the structure and aeration
of soils more effectively and over a longer period of time
that some of the other materials.

The determining factor in the use of peat moss in the
greenhouse is its relative cost. Where it is obtained
reasonably it is coming more and more into use in the
greenhouse.

The synthetic soil conditioners, of which Krilium is
probably the best known trade name, have not come
into widespread use in the greenhouse. The great
interest which accompanied their introduction has
declined considerably. They still have value as soil
conditioners but the price is high for the benefits
received. Generally, experimental results have shown
no increases in production over the use of adequate
amounts of some organic materials used in the soil.
Where peat or manure more costly or harder to get than
They generally are today then there might be more of a
place for the synthetic materials.

IMPORTANT

Fall Meeting Reservations

Enclosed, you will find a reservation card for our fall
meeting. Check the items you desire and mail the card
with your check to Frof. Harold E. White, French Hall,
Univ. of Mass. Amherst, Mass.

We hope as many as possible will make their reserva
tions early, as Program Chairman John Duffy must know
how many to arrange for. Please cooperate with him on
this.

Fertilization of Potted Chrysanthemums
with Urea-Formaldehyde Materials

by
John W. Mastalerz and Franklin J. Campbell

University of Massachusetts
Waltham Field Station

The potted plant grower has a continuous problem of
maintaining an adequate and uniform nitrogen supply
during the growing period. Because of the limited amount
of soil used for potted plants, soluble nitrogen is easily
leached by the large quantities of water required for
their production* Recently, the value of fertilizers con
taining urea-formaldehyde as a source of slowly avail
able synthetic organic nitrogen has been demonstrated
for a variety of potted plants (1) (3) (4).

For producing potted chrysanthemums, a standard
recommendation is to apply a complete liquid fertilizer
every week once the plants are well established (2). In
the experimental work on potted chrysanthemums at the
Waltham Field Station, a satisfactory fertilizer applica
tion is one pound of ammonium nitrate and one pound
potassium nitrate per 100 gallons of water. This solution
is applied weekly during the summer months and every
two weeks during the winter months. The calcium and
phosphorus requirements are met by adding superphos
phate and ground limestone at the time the soil is
prepared for potting.

This standard fertilizer application does not require
additional labor for it takes the place of one watering.
It is, however, an additional detail that the grower must
remember to do because omitting this regular fertilizer
application will reduce the quality of the crop. There
also is no assurance that a uniform nitrogen supply is
available to the plants between application of nitrates.

Experimental Methods

Five rooted cuttings of the variety Bonnaffon Deluxe,
supplied through the courtesy of Yoder Brothers, Incor
porated, Barberton, Ohio, were potted directly into 6-inch
standard clay pots. The plants were lighted for five
hours during the middle of the night, soft pinched one
week later, and placed under natural short day conditions
two weeks after potting. The minimum night temperature
was 60-62°F. Experiments were begun December 28,
1955 and January 20, 1956 and completed approximately
three months after planting.

Three parts of soil previously,used forcarnations and
medium low in nitrates (Morgan test) were mixed with
one part of sphagnum peat moss. Superphosphate and
ground limestone were added to the above soil mixture
at the rate of 2 ounces per bushel (5 lbs. per 100 sq. ft.).
Except where sterilized and unsterilized soils were
compared,the soil mixture was steam sterilized the day
before potting.

Two commercial compounds containing urea-formalde
hyde nitrogen were used in these experiments: a 38-0-0
fertilizer (Uramite) with essentially all of the nitrogen
in the urea-formaldehyde form and a 6-10-4 fertilizer
mixture (Golden Vigoro)with 80 per cent of the nitrogen
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as urea-formaldehyde. When the 38-0-0 and 6-10-4 fer
tilizers were compared in these experiments, rates of
application were adjusted to supply equivalent amounts
of nitrogen.

These urea-formaldehyde fertilizers were mixed thor
oughly with the soil after steam sterilization. Severe
injury to plants will occur if these fertilizers are added
to the soil and then steamed (5).

The standard nitrogen-potassium treatment with which
these urea-formaldehyde materials were compared con
sisted of one pound of ammonium nitrate and one pound
of potassium nitrate per 100 gallons of water applied
every two weeks. Plants treated with the 38-0-0 com
pound were supplemented with potassium by applying
muriate of potash at the rate of 12 ounces per 100 gal
lons of water every two weeks.

Results

The release of nitrogen from the urea-formaldehyde
fertilizers is dependent upon the activity of soil micro
organisms. As soil sterilization decreases the number
of nitrifying bacteria present in the soil, it is important
to know the effect of this essential cultural practice on
the availability of nitrogen from these urea-formaldehyde
fertilizers.

When mixed with sterilized soil, the release of nitrogen
from the 38-0-0 urea-formaldehyde fertilizer was not
affected as indicated by plant growth. In sterilized and
unsterilized soil, growth of potted chrysanthemums fer
tilized with a single 6 gram application of the 38-0-0
compound was slightly poorer than growth of plants
maintained with the standard nitrogen-potassium solution
(Table 1 and Figure 1). Plants were significantly better
when the 6 gram rate of 38-0-0 was supplemented with
the standard nitrogen-potassium solution.

As listed in Table 1, the light green foliage color of
the plants fertilized with the single 6 gram application
of 38-0-0 indicated that sufficient nitrogen was not avail
able at the time of flowering. A higher rate of applica
tion corrected this deficiency as demonstrated in later
experiments. The soil used in this trial was low in re
serve nitrogen and growth was drastically reduced unless
nitrogen was added either as urea-formaldehyde or in the
standard nitrogen-potassium solution.

In a second experiment (Table 2), sufficient nitrogen
was available to maintain deep green foliage color at
the 12 gram rate of 38-0-0 and at the 37.5 and 75 gram
rates of the 6-10-4 fertilizers. (The 12 gram rate of
38-0-0 and the 75 gram rate of 6-10-4 are equivalent in
nitrogen). Growth, as measured by plant wei ght, was
increased at the higher rates of application of the 38-0-0
and 6-10-4 fertilizers. Plant height, however, was de
creased slightly at the highest rates of application.

Foliage color was light to medium green at the 3 and
6 gram rates of 38-0-0 and at the 18.75 gram rate of
6-10-4. Plants of the highest quality were produced at
the 37-5 and the 75 gram rates of 6-10-4. In this trial
also, the soil was low in reserve nitrogen; plant growth
was reduced and symptoms of severe nitrogen deficiency
were observed when nitrogen was not added.

To test the availability of nitrogen from the urea-

formaldehyde fertilizers with an artificial growing medium,
potted chrysanthemums were grown in a mixture of peat
moss and perlite (see MFGA Bulletin #32). Except at
the lowest rate of application, sufficient nitrogen was .^0
available from the urea-formaldehyde compounds to pro
duce growth in peat and perlite comparable to that
obtained with the standard nitrogen-potassium solution
(Tables 3 and 4). To produce plants of the highest
quality in this medium, it was necessary to supplement
the urea-formaldehyde compounds with bi-weekly appli
cations of the nitrogen-potassium solution. The data
show a decrease in height and weight when the 12 gram
rate of 38-0-0 and the 75 gram rate of 6-10-4 were sup
plemented with the bi-weekly nitrogen-potassium
applications. However, the quality of the plants in
these later treatments was excellent.

In the peat and perlite, deep green foliage color
occurred at the highest application rates of the urea-
formaldehyde fertilizers or when lower rates were
supplemented with the standard nitrogen-potassium
solution. Otherwise, foliage color at the time of flower
ing was light to medium green indicating a deficiency of
nitrogen.

Discussion

Under the conditions of these experiments, the avail
ability of nitrogen from urea-formaldehyde compounds
was not affected when added to a steam sterilized soil

or when a peat and perlite mixture was used as a grow- .
ing medium. At equivalent rates of nitrogen, better ^J
plants were produced with the complete 6-10-4 fertilizer
when compared with the 38-0-0 compound supplemented
with muriate of potash at bi-weekly intervals. It was
assumed that phosphorus was not a limiting factor in
these soils as superphosphate was added priorto potting.

In some soils, it may be necessary to supplement the
38-0-0 compoundwith potassium. The value of 38-0-0 as
a "one shot" source of nitrogen would be decreased if
it were necessary to add potassium during the growing
period. In a preliminary trial with five varieties of
of potted chrysanthemums, mixing muriate of potash with
the 38*0-0at rates equivalent to the potassium contained
in the 6-10-4 resulted in extremely high soluble salts
and poor growth.

When the urea-formaldehyde fertilizers were mixed
with the artificial growing medium, peat and perlite,
sufficient nitrogen was available to potted chrysanthe
mums at the higher rates of application. It would appear
that this sterile medium was populated with microorgan
isms capable of converting the urea-formaldehyde com
pounds into available nitrogen. In these experiments,
the peat and perlite mixture, pots and benches were
steam pasteurized; the cuttings were rooted in pasteur
ized peat and sand by the commercial propagator.
Apparently,a buildupof ammonifying and nitrifying bac- _\
teria occurs in this artificial medium after planting.

Recommendations for Potted Chrysanthemums
Based on these Experiments

1. In SOIL - use 2 teaspoons (37.5 grams) of 6-10-4 per
standard 6-inch pot; approximately Vfi lbs. per bushel
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to fill 20 pots.
or

use 4 teaspoons (12 grams) of 38-0-0 per standard 6-
inch pot; approximately V2 lb. per bushel.

2. In peat and perlite - use 9 teaspoons of 6-10-4 per
standard 6-inch pot; approximately l1/; lbs. per bushel,

or

use 2 teaspoons of 38-0-0 per standard 6-inch pot;
approximately Va lb. per bushel.
Also fertilize every two weeks with 1 lb. ammonium
nitrate and 1 lb. potassium nitrate per 100 gallons
water,

3. Mix these materials thoroughly with the soil or peat

and perlite mixture before potting.

4. In soils low in available potassium, supplement the
38-0-0 compounds with 2 teaspoons of muriate of potash
per 6-inch pot.

5. Add superphosphate and ground limestone before potting
at the rate of 2-4 ounces per bushel of soil.
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Fig. 1

Legend for Figure 1 -

- Growth of potted chrysanthemums fertilized with

38-0-0 urea-formaldehyde fertilizer. (1) Check - no additional

nitrogen except that present in soil; (2) 6 grams 38-0-0 mixed

with soil at potting; (3) 6 grams 38-0-0 plus bi-weekly appli

cations of ammonium nitrate-potassium nitrate solution.

TABLE 1. Effect of soil sterilization on the growth of potted chrysanthemums, var. Bonnaffon
Deluxe, fertilized with 38-0-0 urea-formaldehyde fertilizer.

Planted 10-28-55 - Flowered 2-14-56

Unsterilized soil Sterilized soil

Ave. weight--Ave, height Ave. weight —Ave. height

Treatment per plant per plant per plant per plant Foliage color
ounces inches ounces inches

1. Check - no additional

nitrogen - -
0.98 9.4 yellow

2. Biweekly application
ammonium nitrate -

Potassium nitrate solution 2.33 13.5 2.45 14.4 medium green

3. 6 grams 38-0-0
urea-formaldehyde 2.04 12.5 2.36 13 j6 light green

4. 6 grams 38-0-0 plus biweekly
application of ammonium
nitrate - potassium nitrate

solution 2.64 13.9 2.80 13.4 deep green

L. S. D. 5% 0.32 1.3 0.32 1.3

1% 0.44 1.7 0.44 1.7
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TABLE 2. Effectof application rates of two sources of urea-formaldehyde fertilizers ongrowth
of potted chrysanthemums, var. Bonnaffon Deluxe.

Planted 1-20-56 - Flowered 4-9-56

Treatment

Ave. weight
per plant

ounces

Ave. height
per plant
inches

Ave. number

flowers per
plant

Foliage
color

1. Check - no additional

nitrogen* 0.60 103 3.5 yellow
2- Biweekly applications

ammonium nitrate • p
potassium nitrate solution 1.23 13.2 4.1

medium

green

3. 3 grams 38-0-0 light
green

urea-formaldehyde 1.20 13.4 4.0

4. 6 grams 38-0-0
urea-forma ldehyde 136 13.6 4.1

medium

green

5. 12 grams 38-0-0
urea-formaldehyde 1.41 12.9 3.9

dark

green

6. 18.75 grams 6-10-4
urea-formaldehyde 1.20 12.0 4.1

medium

green

7. 37.5 grams 6-10-4
urea-formaldehyde 1.69 12.8 43

dark

green

8. 75 grams 6-10-4
urea-formaldehyde 1.78 • 11.8 4.6

dark

green

L. S. D. 5% 0.22 0.89 0.45

IS 0.29 1.20 0.61

*Not included in statistical analysis.

TABL E3. Effect of the38-0-0 urea-formaldehyde fertilizer ongrowth of potted chrysanthemums in
peat and perlite. Variety - Bonnaffon Deluxe.

Planted 1-20-S6 - Flowered 4-9-56

Treatment

Ave. weight
per plant
ounces

Ave. height
per plant

inches

Ave. number
flowers per

plant

Foliage
color

1. Standard bi-weekly applica
tions ammonium nitrate -

potassium nitrate solution 1.06 12.9 3.9
medium

green

2. 3 grams 38-0-0
urea-formaldehyde 0.72 11.4 3.2

light
green

3. 6 grams 38-0-0 0.98 12.6 3.6 medium green
4. 12 grams 38-0-0 1.12 11.5 3.7 medium green
5. 3 grams 38-0-0 plus

standard solution 1.23 12.8 4.2

dark

green

6. 6 grams 38-0-0 plus
standard solution 1.42 13.4 4.2

dark

green

7. 12 grams 38-0-0 plus
standard solution 1.08 11.1 4.0

dark

green

L.S. D. 5% 1.15 0.9 OS

1% 0.20 1.2 0.7

TABLE 4. Effect of 6-104 urea-formaldehyde fertilizer on growth of potted chrysanthemums in
peat and perlite. Variety • Bonnaffon Deluxe.

Planted 1/20/56 - Flowered 4-9-56

Treatment

Ave. weight
per plant
ounces

Ave. height
per plant

inches

Ave. number

flowers per
plant

Foliage
color

1. Standard bi-weekly appli
cations ammonium nitrate •

potassium nitrate solution 1.06 12.9 3.9

Medium

green

2. 18.75 grams 6-10-4
urea-formaldehyde 0.779 11.6 3.6

light
green

3. 373 grams 6-10-4 1.01 11.6 4.1 medium green
4. 75 grams 6-104 1.29 11.9 4.2 dark green

5. 18.75 grams 6-104 plus
standard solution 1.29 12.6 4.5

dark

green

6. 37.6 grams 6-104 plus
standard solution 130 13.1 4.6

dark

green

7. 75 grams 6-104 plus
standard solution 1.46 11.4 43

dark

green

L.S. D. 5% 0.27 1.1 0.4

» 037 13 0.6


