
combustion of fuel by in-house heaters may result in the
production of ethylene (Shalit, 1980). Ethylene is a plant
hormone responsible for senescence causing the buds to age
prematurely.

In order to promote uniform and longer flowering,
remove the first two flower buds at the base. Defoliation
is also recommended for an increased flower count (Irons,
1982). When the plants have 8-10 leaves, begin removing new
leaves as they form. Do this every few days to keep up with
new growth until a satisfactory bud set is obtained. The
resultant plants should produce 50 or more flowers.

Although not commercially feasible, Gloxinias may be
grown a second season. After they have flowered, allow a
"rest" period which follows the natural cycle of the tuber.
This crop originated in Brazil where there is a rainy season
for growth and a dry season for rest (Katzenberger, 1975).
The dormant tubers should be watered about once a month
until a new shoot appears, then repotted.

Although the Gloxinia is easily saleable once seen by
customer, its production is limited due to shipping
difficulties related to the large, often brittle foliage.
This problem may be averted by growing smaller-leaved
cultivars with more flexible leaves or growing smaller
plants in small pots. This allows more plants per square
foot and faster turnover of valuable greenhouse space.
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THE pH OF CALCIUM NITRATE AND UREA
AS FERTILIZERS

Jay S. Koths
Extension Floriculturist

Calcium nitrate is acid and urea is neutral in
solution. This is true when first applied as fertilizer to
root media. It is NOT TRUE in ultimate effect. Calcium
nitrate produces a rise in pH and urea acidifies soil.

When calcium nitrate hydrolyzes in water, some nitric
acid and calcium hydroxide result. Since the
resulting nitric acid is stronger than the calcium hydroxide
formed, the pH of the solution is acid, about 5.0. When
the nitrate is absorbed by plants or leached, the calcium
remains and the net result is an increase in pH. Calcium
nitrate is alkaline in ultimate reaction.

Urea is a nonpolar substance and in pure form does not
affect the pH of a solution. When applied to soil, urea is
converted by urease (an enzyme produced by soil
microbes) to ammonium carbonate (2). This is alkaline and
increases the pH. This is temporary.

There are many bacteria in the soil which utilize
ammonium nitrogen as an energy source. They oxidize the
ammonium nitrogen to nitrates, utilizing the energy derived
from this oxidation for their growth. This oxidation
converts the ammonium nitrogen (alkaline) to nitrate
nitrogen (acid) and results in acidification of the soil.
Urea results in soil acidification.



Fertilizers are rated by their reaction in the root
medium in terras of the calcium carbonate (limestone)
equivalent, usually as the amount required to neutralize a
ton of fertilizer. The following list is adapted
from The Fertilizer Handbook published by The Fertilizer
Institute (1). Note that applying a ton of calcium nitrate
is equivalent to adding 400 lbs of limestone while a ton of
urea would require 1680 lbs of limestone to neutralize the
acidity produced.

Equivalent

Ammonium nitrate, 33-0-0
Ammonium sulfate, 21-0-0
Calcium nitrate, 15-0-0
Sodium nitrate, 16-0-0
Urea, 46-0-0
Urea-form, 38-0-0
Superphosphate, 0-20-0
Potassium chloride, 0-60-0
Potassium sulfate, 0-50-0
Diammonium phosphate, 20-50-0
Monoammonium phosphate, 11-48-0
Potassium nitrate, 13-44-0
Sulfur (99.6%)
20-20-20 (Peters)
20-10-20 (Peters)
20-5-30 (Peters)
15-16-17 (Peters)
15-15-15 (Peters)

Calcium Carbonate

lbs./ton lbs./lb.

- 1180

- 2200

+ 400

+ 580

- 1680

- 1360

0

0

0

- 1500

- 1300

+ 520

- 6320

- 597

- 422

- 153

- 215

- 261

- 3.

- 5.

+ 2.

- 1.

- 1.

- 0.

- 0.

- 0.

76

24

29

81

83

79

75

91

00

49

05

38

72

87

This is why the immediate reaction from an application
of calcium nitrate is acidic but the ultimate result is
basic. It also explains why urea will cause a rise in pH as
soon as it is enzymatically converted to ammonium
carbonate in the root medium and why the end result is
acidification. Why worry? Urea is a major component in
many soluble fertilizers. It acidifies soils and is the
reason that more limestone is necessary in root media used
in soft or acid water areas such as New England.

FURTHER NOTES

A problem with the oxidation of ammonium nitrogen (as
from urea) to nitrate arises from soil disinfestation.
Pasteurization or chemical treatment may (and almost always
does) kill the nitrogen oxidizing bacteria. Even if a few
escape, the population of these microbes may not increase
rapidly enough to avert a toxic build-up of ammonium
nitrogen. If they are all killed, reinoculation of the soil
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Light intensity for Gloxinias is optimum at 2000 to
2500 footcandles. Sunlight is required, but too much sun
may burn the foliage. Lack of sufficient light causes
spindly growth and delays flowering. Research shows that
night lighting along with CO injection speeds growth and
flowering. With lights from 5:00 p.m. to 8:00 a.m. using
400 watt mercury vapor lamps at 500 footcandles, plants
flowered in 4 months (Sydner, 1972). Heat build-up from
lights is averted by air movement such as with horizontal
air flow.

Gloxinias require high humidity and even moisture
levels in the soil. Capillary mats are beneficial to this
crop by fulfilling both of the above conditions, in addition
to promoting root growth. The growth medium should not be
allowed to dry out betwen waterings if overhead watering is
used.

Fertilizer is best applied in small quantities at
frequent intervals. Gloxinias are not heavy feeders, so
that injury from overfertilization may be more prevalent
than nutrient starvation. Overfertilization can cause
stunting of growth. The optimum pH for Gloxinias is 6.0.
Micronutrient deficiency is not usually a problem,
especially if some soil/compost is added to the growth
medium.

Gloxinias have been noted to have an adverse reaction
to fertilizers high in ammonium nitrogen especially during
the winter months or under low light conditions. The use of
calcium and potassium nitrates averts this problem. During
high light periods, boron deficiency may occur. The
symptoms are leaves with curled or "chewed" edges. If
complete fertilizers with micro-nutrients are not used,
apply Borax (or Solubor) at 2 oz/100 gallons once after
plants are established.

Growth Regulators are often used to improve Gloxinia
production. If insufficient light is available, 1-2
applications of daminozide (B-Nine) at .25% may be applied
2-3 weeks after potting to prevent spindly or leggy growth.
The use of daminozide may delay flowering but produces a
more attractive plant with more chlorophyll and thicker
leaves. In addition, the flowers of treated plants are
darker which enhances the attractiveness of pinks and reds.

Premature budding of Gloxinia will occur under any
stress condition such as delayed potting, excess
fertilization, or excess summer heat. A related problem
common to this crop is bud blast, the senescence and drop of
flower buds before they open. Blast is believed to be caused
by water stress or by air pollutants. In winter, incomplete



GLOXINIA"

W. Eustace, Student
Jay S. Koths, Professor of Floriculture

The Gloxinia (Sinningia speciosa), is a crop with
good consumer appeal. This Gesneriad can be grown
year-round with no requirement for lighting, disbudding, or
pinching. There are few disease/pest problems and labor is
minimal.

The earliest Gloxinias imported from Brazil to Europe
had nodding flowers. By 1845, breeders had produced the
upright flower most common today. Double-petal led cultivars
were bred in Belgium by 1873. There are now four flower
forms available along with a wide range of colors
(Katzenberger, 1975). New cultivars are constantly being
created since Gloxionias can be easily hybridized.

Gloxinias can be propagated in several ways: from
seed, tubers, cuttings, and leaf explants (tissue culture).
Since the seed is very fine, it may be mixed with sand and
sprinkled evenly on the surface of a growth medium such as a
peat-like mix. Gloxinias do not have a vigorous root system
so a loose, well-aerated medium produces best results. Seed
flats are placed under intermittant mist with a 70°F
(21 C) night temperature for rapid germination and
transplanted at about three months. A large, flowering
plant can be produced in 6-7 months.

If planting tubers, place the rounded side down and
cover with one inch of medium. If a tuber sends up more
than one stem, all but the most vigorous may be removed.
Excess shoots removed at the base can be propagated as
cuttings which will mature almost simultaneously with the
original (Katzenberger, 1975). Some gloxinias are also
propagated by apical cuttings and leaf sections or explants.
Explants yield the largest number of clones (Johnson, 1978).

Although Gloxinias are relatively pest-free, a water
mold, Pythium debaryanum, may attack tubers causing a
reddish-brown rot in shallow lesions. Infected specimens
may not sprout, or if they do, the shoots die. Disease
control consists of discarding infected tubers, planting
healthy ones in disinfested soil and applying fungicidal
drenches. Other common problems are spider mites, cyclamen
mites, and loopers (Kimmins, 1980).

*A paper written for Plant Science 298,
Greenhouse Crop Production.

by these microbes must depend upon re introduction by dust or
irrigation, a chancy liklihood. But it does eventually
occur.

It is this recolonization by nitrogen oxidizing
microorganisms that led to the recommendation of using
muddy sugar water to alleviate toxic ammonium nitrogen
levels in root media (3,4). If a pound of sugar is
dissolved in 10 gallons of water and about a cup of native
soil (hopefully free of pests) is stirred in and applied
with agitation as a normal watering, two things may happen.
Most native soils contain Nitrosomonas and Nitrobacter
species, the common bacteria that oxidize ammonium nitrogen,
and the sugar prompts a population explosion of the common
soil microbes which then use up the available soil nitrogen
in the process of building their bodies. The nitrogen (and
soluble salt) level is lowered while the ammonium oxidizing
microbes are becoming established.

The reaction is fairly rapid. The population of many
bacterial species may multiply ten-fold in one day while the
soluble salt reading may decrease by 20% or more. The
plants may not be able to obtain sufficient nitrogen. For
this reason, the muddy sugar water application should be
followed by an application of nitrate nitrogen at about 300
ppm N at the next irrigation. This should be calcium
nitrate if potassium levels are adequate. Otherwise use a
combination of calcium and potassium nitrates. A ratio of
2:1 will be a 15-0-15 while a ratio of 3:2 will be 15-0-18
soluble fertilizer.
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