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A good growing medium must fulfill several
requirements. First, it must support the plant.
Second, it must provide good aeration, good
drainage and at the same time have a good water-
holding capacity. And finally, it must be relatively
free from weed seeds, nematodes and disease
organisms. It is also desirable to have some
capacity to retain nutrients and a pH suitable for
the plants to be grown.

For many years, greenhouse operators met these
criteria by mixing several components, each of which
possessed one or more of these desirable traits, to
obtain a suitable medium. For example, peat would
be used to provide water-holding capacity and aeration;
coarse sand to provide darinage; and soil to retain
nutrients.

Properly prepared, these mixes did their job well.
But they also had their failings. While peat and sand
obtained from the same source is relatively uniform,
soil is not. Therefore, the mix could not be prepared
in set proportions from year to year with any assur
ance of results. Instead, time-consuming testing
procedures had to be used to determine the amend
ments necessary to gain optimum performance from
the mix. Also, while peat and sand are relatively
free from pests, again soil is not, necessitating
costly and time consuming chemical treatment or
pasteurization procedures.
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The majority of air pollutants causing injury to
plants are gases. Some of the more common of
these are hydrogen fluoride, nitrogen dioxide, ozone,
peroxyacetyl nitrates and sulfur dioxide.

In the Northeast, ozone is and will continue to be the
most important plant damaging air pollutant. Exhausts
of automobiles and other internal combustion engines
are the most important sources of ozone.

The most common symptoms of ozone injury are a
light colored stippling, mottling or flecking of the upper
leaf surface. Petunia, chrysanthemum, orchids, zinnia,
sweet pea and many other species of greenhouse plants
have exhibited ozone damage in New England.

Although national air quality standards have been
set and scheduled for enforcement in all states by 1975,
some plant scientists question their adequacy, parti
cularly in regulating against damage to plants. It
appears that the Environmental Protection Agency
Standards are not stringent enough to prevent injury
to susceptible plants from gaseous pollutants,
especially ozone.

Possible solutions to the problem might be an
eventual tightening of the standards plus an extensive
effort to find alternative systems of transportation
which will tend to decrease our present dependence
on the automobile.

Plant scientists are also attempting to develop
varieties of plants resistant to air pollutants and
are investigating chemicals which improve the
resistance of some plants to pollutants.



AIR POLLUTANTS ALSO DAMAGE PLANTS

By David B. Schroeder
Extension Plant Pathologist

A large amount of information is published daily on
the adverse effects of air pollutants on man. Not so
well publicised are the harmful effects of pollutants
on green plants; plants which are essential for man's
survival on earth.

Air pollution damage to plants, especially around
certain factories, has been known for over a century.
With industrialization and urbanization, more and

more examples of plant damage by pollutants are
apparent. Presently, economic losses through crop
damage due to air pollution are increasing annually.
Losses due to growth suppression, crop failure and
changes in quality have been estimated to be between
$325 and $500 million annually in the United States.

One reason the above figures are not higher is that
air pollution damage to plants is difficult to diagnose.
In some instances the effects of pollutants are very
dramatic and obvious. Spotting, blotching or bleach
ing of the leaves and occasionally death of all or part
of the plant may occur. This is usually the case in
the vicinity of large cities, power generating stations,
smelters and other industrial sites where concentrations

of specific pollutants are high. However, far more
common is injury resulting from long term exposure
to low concentrations of pollutants. Often this injury
is not obvious and shows up in the form of chronic
growth suppression, lowering of yields, and early
death of the plant.
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The obvious answer, if the soil was causing all
the trouble, was to eliminate it. It was found that
good quality plants could be grown in mixtures con
taining only sand and peat. The need for pasteuri
zation was largely eliminated and the need for
nutrient testing reduced. Mixes could be prepared
by "recipe" from year to year and similar results
obtained.

The sand-peat mixes had a weakness, however.
They did not retain nutrients well, and constant
feeding was required to maintain plant growth.

Continued research with soilless mixes led to the

introduction of vermiculite. Peat-vermiculite mixes

had the advantages of peat-sand plus they had some
capacity to retain nutrients and were considerably
lighter in weight.

Since then numerous other materials have been

found which will combine with peat to make satis
factory growing media. These include perlite,
shredded styrofoam, and several types of slag and
other industrial wastes.

Widespread use of soilless growing media elimi
nated many of the grower's preparation problems.
He was still faced, however, with the task of gathering
the necessary components, mixing large volumes of
these components in suitable proportions and storing
the finished product until needed. Industry responded
to this need by producing soilless mixes and packaging
them in 3 to 6 cubic-foot containers. Then all the

grower had to do was purchase the appropriate number
of bags, open them (which was a serious problem
where large volumes of mix were used), and fill the
growing container.
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These were the first commercial prepackaged
growing media. They were quite conventional in
composition, being for the most part the same mix
tures of peat and vermiculite or peat, vermiculite
and perlite that the grower was preparing himself.
Because they were based on well-researched com
ponents, these commercially prepared, soilless
mixes were quite successful.

The main deterrent to their widespread use was
the small container size and the high cost. Much
of the cost factor was the result of shipping cost,
the very light weight and high bulk of the product
filling the carrier volume before the charged weight
was reached. Efforts were made to overcome this
disadvantage by compressing the mixes into bales.
This was quite successful in reducing costs.

Another approach to overcoming the high shipping
costs was combining the growing media in com
pressed form with the growing container. Redi-
Blocks were such a product. These combined a com
pressed peat-vermiculite block with paper market
pak. The block was compressed to a size that per
mitted it to be placed in the bottom of the pak and
the paks nested just as if they were empty. The
container and media could be shipped and stored in
the area required for the container alone. After
unpacking, the blocks were wetted and they expanded
to occupy the full volume of the pak. They would
produce plants equal in quality to those of conven
tionally handled mixes.

The idea of a single unit as both media and con
tainer was expanded when several propagation units
intended for rooting cuttings were adapted for use
in bedding plant production.
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Sample prices for 1973:

Cell pack 806

Market pack 144
Geraniums

Wholesale

0.55 (pack)
4.20 (flat)
0.67-0.75

0.67-0.83

Retail

0.79 (pack)
6.00 (flat)
0.99-1.09**

0.99-1.25

Discounts: A discount of 10% off retail price to
business establishments buying for their own use
and purchasing less than $150.00 of plants. Ceme
teries, government agencies, schools and businesses
buying more than $150.00 worth may buy at wholesale
prices. Lanscapers are to be considered as retailers
and may buy at wholesale prices.

* Condensed from Nova Scotia Greenhouse Newsletter

#2, February 1974.
** Province is divided into four districts and prices

may vary.



MARKETING OF BEDDING PLANTS*

The bedding plant growers of New Brunswick,
Canada have formed a New Brunswick Bedding Plant
Marketing Board to regulate the marketing of bedding
and vegetable transplants within the Province.

Every producer and distributor must register and
obtain a license ($5.00) from the marketing board.

Producers marketing in the area without a license
will be prevented from doing so by seizure of the
plants.

A Price Advisory Committee has been selected and
has the power to recommend maximum and minimum
wholesale and retail prices. The prices are then fixed
by the Marketing Board. At present, minimum prices
have been established, but no maximum prices apply.

A marketing service charge of two cents per dozen
or parts of a dozen will be levied. The service charge
shall be evidenced by a seal attached to each pack.

This article was reviewed by Dr. R. W. Judd, Jr.,
Extension Horticulturist.

Editor's comment: Connecticut growers may wish to
note the minimum prices quoted here and compare them
with the costs of production reported in the March issue
(No. 57) of the Connecticut Greenhouse Newsletter.
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Jiffy-7's are compressed peat pellets, encased in
a nylon net, that when wetted expand into a net "pot"
filled with peat moss. Plant growth is good in these
containers limited only by the physical size of the
root ball. Wetting is not particularly difficult but
proceeds faster if warm water is available. Misting
also seems to be superior to a coarse stream of
water in initiaUy wetting the pellets. Jiffy-7's do
not require constant feeding to support plant growth
and nutrient retention is sufficient to provide adequate
shelf life. Also, plastic containers holding 6 or 10
Jiffy-7's are available as a marketing package.

Jiffy Belts are similar to Jiffy-7's except that
they are rectangular and have the peat fibers oriented
vertically during manufacture. This makes sticking
of cuttings easier. Jiffy Belts are intended as a
rooting medium and no retail market containers are
provided.

The BR-8 block is composed of plastic impreg
nated cellulose fiber and consequently has the mois
ture holding capacity and limited nutrient holding
capacity of the cellulose combined with the stability
of plastic. BR-8 blocks are molded in strips of 12
for use with cuttings or transplants, or 18 for seeding.
Several different hole sizes are available in the 12

block units while the 18 block unit has a single shallow
hole for seed. Blocks are also available with four
holes of different sizes to reduce the inventory pro
blem.

BR-8 blocks work well as a rooting medium as
long as the cutting fits snugly in the hole. For
transplants, only the larger hole sizes are practical
as it is very difficult to get the seedling's root system
into the smaller sizes. All but the finest seed can be
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planted in the deep holes intended for cuttings. The
seeding blocks have shallow holes for any size seed.
The seeds are not generally covered when sown on
these blocks.

While plants can be successfully grown in BR-8's,
there are several problems. The blocks are some
what fragile when dry and can easily be broken from
the base with rough handling.

Nutrient retention is slight so that constant feeding
is necessary. This low retention of nutrients also
makes for a short shelf life after plants leave the
grower's care. Ihe blocks are not suitable for use
as a retail sales pack without some protective
carrier. As retail sales packages, BR-8 blocks
suffer from their fragile nature and a tendency to
support a heavy algal growth on the surface which
makes them unpleasant to handle.

0-902 Propagation Medium is a cellular phenolic
foram formed into blocks of 8 cubes. While it is

quite successful as a rooting medium, 0-902 blocks
have serious disadvantages as a growing medium.
Again, the blocks are very fragile and tend to break
apart with even careful handling. Constant feeding
is necessary to maintain adequate growth and nutrient
retention is very slight giving plants a very short
shelf life.

Kys-Kubes are compressed peat-vermiculite cubes
intended to combine the role of rooting media and
growing media into one prepackaged unit. Toward
this end, Kys-Kubes have a large diameter, shallow
hole suitable for direct seeding of most crops with a
wedge-shaped slit beginning at the bottom of the hole
and continuing to near the base of the cube. Cuttings
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Use Bate

Teaspoons

per gallon

Active

Ingredient

1 1/4 benomyl 50%
3 1/2 ferbam 76%
2 1/2 copper, metallic 50%
2 3/4 chlorothalonil 75%

3/4 diazoben 35%

1/2 dichlone 50%
2 1/4 maneb 80%
2 mancozeb 80%

2 1/4 zineb 75%

5 ferbam 76%
4 1/2 sulfur 90%
2 1/2 mancozeb 80%

3/4 dinocap 25%
7 cupric hydroxide 86%,

56% copper
2 3/4 mancozeb 80%

4 1/2 thiabendazole 60%

3 zineb 75%

3 captan 50%
2 1/2 folpet 75%
3 1/4 oxycarboxin 75%
11/2 PCNB 75%

1/2 ethazol 35%
2 1/4 thiram 65%

1 3/4 thiophanate-
methyl 70%

1/2 ethazol 30%



Use Rate

Grams per

Product Teaspoon1 100 gallons

Benlate* 1/2 lb.
Carbamate* 1 1/2 lb.
C-O-C-S* 3 lb. {
Daconil 2787* 1 1/2 lb.

Dexon 4 oz.

dichlone 1/2 lb. .

Dithane* M-22 1 1/2 lb.

Dithane* M-45 1 1/2 lb.

Dithane* Z-78 1 1/2 lb.

Fermate* 2 lb.

Flotox* 4 1b.

Fore* 1 1/2 lb.

Karathane* WD 1/2 lb.
Kocide* 101 3 lb.

Manzate* 200 2.5 1 1/2 lb.

Mertect 160 1.5 1 1/2 lb.

Niagara*
Zineb-75 2.2 1 1/4 lb.

Orthocide* 3.0 2 lb.

Phaltan* 2.6 1 1/2 lb.

Plantvax* 1.4 1 lb.

Terraclor* 2.9 1 lb.

Terrazole* 2.7 5 oz.

Thylate* 3.1 1 1/2 lb.
i

Topsin* -M 1.7 10 oz. \

Truban* 2.6 5 oz.

i c

1Weight may vary depending upon amount of compacting.

Approximation to nearest l/4 teaspoon.

can be forced into this cut, thus forming a snug fit
with any size cutting. Two smaller holes are also
provided for smaller cuttings and fine seeds.

Water and nutrient retention with the Kys-Kubes is
excellent. Shelf life in retail trade is consequently
very good. A good selection of carriers is available
for use with Kys-Kubes. For wholesale use, a plastic
tray holding 50 cubes is available. If you have plastic
trays you wish to re-use, Kys-Kubes are also packaged
in cardboard trays of 50.

For retail sales, plastic trays containing 8 paks
of 6 cubes each may be obtained. The cubes are
packed in these carriers at the factory and need
only be lifted from the case to be ready to use.

Kys-Kubes have at least one disadvantage. They
are difficult to wet. Mist and warm water are again
most effective in wetting the dry cubes, but care must
be taken that the cubes are wet all the way through, as
surface wetting is easily accomplished but of little
value. This wetting problem can reoccur if the cubes
are allowed to dry out excessively during use.

An analysis of the cost of prepackaged plant
growing media based on Winter 1973 prices shows
that all forms of a peat-vermiculite media cost
about 3 cents per plant. This includes the media,
the tray or holder and the labor to get the package
ready for planting.

15



Dr. Roy W. Judd, Jr., one of your editors for
13 years, has accepted a position as Extension
Horticulturist and Associate Professor of Plant

Science in the College of Agriculture and Natural
Resources at the university. A search is under
way to fill the position he has vacated as Regional
Extension Agent in Horticulture in Southeastern
Connecticut. He will specialize in bedding plants
and diseases of ornamental herbaceous crops.

Congratulations Roy!
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MEASURING SMALL VOLUMES OF FUNGICIDES

Most fungicide recommendations are given in
pounds per 100 gallons of water (1 lb/100 gal.).
Sometimes the label gives directions for preparing
smaller amounts. These directions are usually in
teaspoons or tablespoons per 1 to 5 gallons of water.
Pounds per 100 gallons can also be converted to
ounces or grams per gallon:

1 lb/100 gal. = 1 oz./6 1/4 gal. = 0.16 oz./gal. =
454 g/100 gal. = 4.54 g/gal. =1.20 g/liter

Liquid measures can also be converted:

1 pt./lOO gal. = 1 fl. oz/6 1/4 gal. =0.16 fl. oz./gal.
= 473 ml/100 gal. = 4.73 ml/gal. = 1.25 ml/liter
= 1 tsp./gal.

A scale or balance can be used to weigh small
amounts of fungicides in preparing small quantities
of spray. A more convenient method is to use
teaspoons or tablespoons.

Teaspoon weights of different commercial products
that contain the same percent active ingredient may
differ due to the inert ingredient. For example, a
teaspoon of Dithane* Z-78 weighs 3.1 grams and a
teaspoon of Niagara* Zineb-75 weighs 2.2 grams.
Both products contain 75 percent zineb.

Use rates may vary, depending on the crop,
pathogen, time of year, stage of growth, and other
factors. The use rates given in the table are only
the precautions.

1Condensed from California Plant Pathology, No. 17,
1973 by Dr. Roy W. Judd, Jr.

♦Indicates trade names.


