
well-drained naturally, the addition of
drainage tile is advisable.
Keep handling of the concrete to a
minimum. Place the porous concrete as
closely to the final resting area as
possible.
To provide a level surface, work the
concrete a minimal amount. The more

the concrete is troweled or worked, the
more the pores will be filled with the
cement.

Porous concrete can be successfully used
in locations that are trafficked by pedes
trians and light vehicles. Freezing and
thawing of the concrete reduce the
strength considerably; if the concrete will
be exposed to freezing and thawing
cycles, a well-drained base and limited
weight of traffic is very important.

Precision Method

For Growing Zinnias

R.E. Bass

W.H. Carlson

Michigan St. Univ.
East Lansing, Mi.

A.M. Armitage
Univ. of Georgia
Athens, Ga.

Zinnias are a very popular garden plant
and always rank within the top five plants
grown by the public. Many years zinnias
are honored as All-America selections.

However, the vast majority of plants
purchased by the public are in the form of
packet seed sales, and few zinnias are
grown as bedding plants. This is because
when previous attempts were made, all
but the very dwarf varieties became too
leggy, flowering was very inconsistent,
and sales were poor. Work was done at
Michigan State University and is being
continued at the University of Georgia,
outlining a precision method for growing
zinnias using photoperiod control and
growth regulator treatment. The follow
ing technique will result in compact, well-
branched plants of high quality with uni
form flowering. Plants will be reduced in
size and will accommodate handling and
shipping in the same manner as other
bedding plants.

Germinate: Sow high quality seed. Use
mist or humidity tent with bottom heat
(70-72°F).

Transplant: Transplant as soon as pos
sible (5-10 days) after sowing. The sooner
they are transplanted, the faster they will
grow. Transplant to bedding flats with 32
plants/pack. Tighter spacing may be
used, but if plants are too close, some
stretching may result. Soil should be
light, well aerated, and have good
drainage.

Begin Short Days: Approximately 10 days
after transplant, provide 8-hour photo-
period for 4 weeks. This will result in

more rapid flowering and shorter plants.

Begin B-9 Treatment: Approximately
7-10 days after transplant, spray 0.5%
B-9 (5000 ppm) and repeat each week for
3-4 weeks. For taller cultivars such as

Ruffles series, 4 applications are prob
ably necessary. For shorter cultivars,
such as Peter Pans or Sun series, 3
applications may be sufficient.

Temperatures: We used 62-70°F night/
day, but lowering temperatures to 60°
night would be likely to result only in
decreased flower time, not decreased
quality.

Comments

The use of B-9 will delay flowering by
approximately 1 week compared with not
using it. (A-rest was tried, but quality
was not as good as with B-9 plants).

Cultivars tested Cultivars on which

successfully treatment is not
useful

Peter Pan Flame

Dasher red

Gold sun

Pink Ruffles

Pumila Scarlet

State Fair Scarlet
Shades

Pacific Yellow

The tall types were reduced in size by
B-9, but not enough to make a quality
bedding plant.

Although this work was done in the
North, it is likely to be as successful in the
South due to increased spring light inten
sity. Higher light levels tend to make
zinnias shorter and more compact, and
work is continuing with different cultivars
(some open pollinated types as well).
Work is also being done on the residual
effect of the growth regulator in the
garden.

The Concern

Over Fluorides

Raymond Sheldrake
Professor Emeritus

Cornell University

Editor's Note: Several years ago, work
was done in Florida that suggested that
tip burn in a few selected types of plants
was due to fluoride in the perlite soil mix
that was used. This work was widely re
ported and has been freely quoted.
Because of the importance of the horti
cultural market to the perlite industry and
the excellent results obtained by growers
throughout the world using perlite mixes,
a study was conducted by Raymond Shel
drake and George E. Doss of the

Department of Vegetable Crops and
Leigh E. St. John, Jr. and Donald J. Lisk
of the Department of Food Science of the
New York State College of Agriculture
and Life Sciences, Cornell University.

At the request of the Perlite Institute,
Inc., Dr. Sheldrake wrote the following
summary of the results of this research. It
should be noted that calcium nitrate,
superphosphate, and FTE 503 (trace
element frits) all contain more fluoride
than perlite. In addition, for those few
plants that do exhibit a tendency toward
fluoride injury, the simple addition of
lime will greatly reduce fluoride uptake.

• • •

During the past 5-10 years, much concern
has been expressed over the amount of
fluoride contained in certain aggregates
used for making artificial mixes for plant
growing. The concern has been mostly in
regard to foliage plants and has been
centered around the use of perlite as a
component of many mixes.

This is a report of work carried out and
published (Sheldrake, Doss, St. John,
and Lisk) in 1978. The concern by grow
ers in the 1970's stemmed from work in

Florida that was much publicized and
possibly misinterpreted. It reported tip
necrosis that progressed down the mar
gins of the leaves on a few kinds of plants
grown in moderately acid mixes. The
horticultural world took this to mean that
everything that went wrong with plants
(that could not be explained any other
way) was fluoride toxicity.

Fluoride Not New

Is the presence of fluoride in horticulture
new? No; the element fluorine (F) is
widely distributed in nature, and is a
common constituent of most soils and

rocks. It has been shown conclusively that
the amount of fluoride which is taken up
from soil by plants is usually unrelated to
the fluoride content of the soil. Soil type,
calcium and phosphorous content, and
soil reaction (pH) seem to be the
predominant controlling factors. Even
after substantial additions of soluble

fluoride compounds to well-limed soils,
the uptake of fluoride in plants did not
increase. The mechanism involved here is

that the fluoride (F) combines with the
calcium (Ca) to form a very unsoluble
calcium fluoride, so that the fluoride is no
longer available in the soil solution for
plant uptake.

Fluoride injury has always been a prob
lem for vegetation growing in the vicinity
of superphosphate plants, and literature
carries such reports back to 1890. The
rock mineral (Apatite) from which super
phosphate is made is high in fluoride, and
acids containing fluoride are, in fact,
made from these same mines.

Calcium Compounds Are Answer

There is general agreement throughout
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most of the literature that the answer to
fixation of fluoride is the addition of
calcium containing compounds to a soil or
"artificial mix." Liming acid media to pH
6.5 will insure almost complete fixation of
soluble F compounds present in the sub
strate.

What did we do? We had good evidence
from the literature that the answer to

fluoride problems was to get calcium into
the system and, naturally, limestone
seemed to be the answer. (Calcium
sulfate could be used where a low pH is
desired.)

We used a mix of 50-50 peat and perlite
(volume) and used rates of dolomitic
limestone of 0, 10, 20 and 30 pounds per
cubic yard. We direct seeded three crops
(lettuce, spinach, and ryegrass) in 6 inch
pots of these mixes. The peat had a pH of
3.5 and the perlite 7.5. To a cubic yard of
the peat-perlite were added 1 pound of

granular superphosphate (0-20-0), 1.5
pounds of calcium nitrate, 1 pound of
slow release nitrogen (31-0-0) and 1.5
ounces of FTE 503. Potash was added in

the liquid feed as KNO3 at 1 pound per
100 gallons.

What happened? We gathered a lot of
data and published a paper in the Journal
of the American Society for Horticultural
Science, Vol. 103(2), March 1978. Since
few growers may have seen this, I will
popularize the findings here.

As expected, when we increased the
limestone, the pH went up and the
fluoride in the "soil" solution went down.

We analyzed the leaves and found that
the fluoride pick up had gone down.

1

The pertinent data is listed below, using
only the leaf analysis data for spinach
because it is known to be a good
accumulator of fluoride.

The Effect of Limestone Additions to Peat and Perlite Mix
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In an attempt to ascertain where fluoride
might come from in a peat-perlite mix, we
analyzed many components, and some of
the levels are presented below.

Releaseable Fluoride and pH of
Individual Constitutents of

Growing Media

fluoride is superphosphate, and where
one is concerned about fluoride toxicity,
this should be considered.

Many symptoms of injury on plants that
have been blamed on fluoride toxicity
may, in fact, be caused by something
entirely different, such as stress from

Constituent pH Flouride - in ppm

Sphagnum peat moss 3.5 1.4

Perlite 7.5 9.1

Superphosphate 3.2 1254.0

Calcium nitrate 5.6 19.0

Slow release 31-0-0 7.5 0.4

FTE 503 9.1 91.2

Limestone 9.3 2.9

Activated charcoal 9.9 0.1

Summary and Conclusions

This article is a popular version of an
interesting research project. Scientific
colleagues are urged to read the paper in
the Journal.

The data from the research indicate

clearly that the addition of limestone to a
media will decrease the uptake of fluoride
in plants. One of the large carriers of
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many other causes. This has been clearly
shown by other researchers.
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Basic Advertising
Considerations for the

Grower-Retailer

DuaneThompson
The Greenery M.D.M.
Omaha, Ne.

When the pressure of the Christmas holidays
has gone, and pansies, viola, begonia and
browallia seedlings are coming out of the
germination room, it is time to be putting the
final touch on the advertising program for
spring.

You can be high, medium, or low budget, but
don't make an excuse to consider being 'no
budget' with respect to advertising. Develop
ing a budget is the first step to having an
advertising program.

How do you decide what your advertising
budget might be for spring? One possible
technique for deciding, which we have used, is
to determine what your total production will
be, and go from there.

Let's develop a budget for next year's spring
advertising program. We'll develop it for a
grower-retail garden center operation with
10,000 square feet ofgrowing space.

Assume 90% of the growing space is actually
used forflat production. Geranium are shelved
around the complex and 500 ten-inch hanging
baskets are produced.

Here we go. Ten thousand square feet times
.90 = 9,000 square feet of useable space.
Divide this by1.7 square feet per flat and you
have a projected flatproduction of5,294 flats.

With geranium production in 4'/2-inch pots,
let's say you have room for 1,200. And
remember the hanging baskets.

Now, calculate the gross money you can
reasonably expect if you sell all of the above
items. I would use last year's selling price for
this exercise. (BUT, YOU ABSOLUTELY
MUST INCREASE YOUR 1981 PRICES TO
COVER INFLATION.)

Averageretail selling price

per flat ($1.15/pack) $13.80
41/2-inch geranium 1.89
10-inch hanging basket 12.99

Multiplying the retail selling prices by the
quantity produced will give us a total gross
amount of income.

$13.80 per flatx 5,294flats = $73,057
1.89 per pot x 1200pots geranium = 2,268

12.99 per basket x 500 baskets = 6,495

PROJECTED GROSS INCOME $81,820
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