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COMING EVENTS

BUS TOUR - TUESDAY, MARCH 3 ~ NOTE THIS CORRECTION FROM TOUR NOTICE
March 3, 1970 - Spring Bus tour to Berks, Lebancn, Lancaster Counties. Cut
flowers, geraniums, holiday pot planis, bedding plants will be featured. In
addition, a number of labor saving ideas will be seen. Climaxing the tour
will be a supper at a real honest-to--goodness Amish farmhouse. Please re-
turn your reservations (bus or meal) to me by February 25.

March 15-22 ~ Philadelphia Spring Flower Exhibit, Civic Center. This year the
Penn State display will feature the All-American Annual Trial Grounds at
University Park, Pa., along with some outstanding annuals. As usual, the
county agricultural agents and specialists from Penn State will be on hand
to answer guestions at the desk.

PENNSYLVANIA AIR POLLUTION SURVEY

A statewide survey was conducted during 1969 under the direction of the
Center for Air Environment Studies at Penn State University. The survey, as
conducted in Pennsylvania, was the first of its kind in the United States. A
three-day training session was held at University Park for the county agricultural
agents and specialists. As part of the program, a handbook described in detail
the many sources of pollution and the effect on vegetation. Many color pictures
were used in the handbook to show characteristics of plant damage sympfoms.

As part of the survey, report forms were returned when an air pollution
problem was suspected. In addition to these forms, a systematic check was
made of greenhouses and nurseries across the state. X

Air pollution is causing considerable losses in Pennsylvania. The major
air pollution effects on vegetation occur in southeastern Pennsylvania. The total
amount of direct economic losses was estimated to be in excess of 3.5 MILLION
DOLLARS. Indirect economic losses accounted for an additional 8 MILLION
DOLLARS.

Nineteen greenhouses accounted for a direct economic loss of $56,000 -
caused by air pollution. These losses are only those of plant damage, not
grower profits. The following flower crops were damaged by a form of air pollu-
tion: carnations, chrysanthemums (pom pon and pots), daisies, geraniums,
Easter lilies, orchids, pansies, petunias, peoinsetiias, roses and snapdragons.



The following pollutants were responsible for the greenhouses losses:
particulates, herbicides, ethylene and unknown pollutants.

This survey will continue and the greenhouse investigations will be conducted J
throughout the year. Any grower who suspects a problem with an air pollutant
should contact this office or your local county agricultural agent. Several green-
houses in the southeastern counties have had special air sampling equipment
from Penn State or Harrisburg check for a possible air pollutant. This equipment
is available (no charge) for special checks on the atmosphere in the greenhouse.

Of special interest was a comment made in December at a meeting held at
Penn State. Southeastern Pennsylvania (the Philadelphia area) is at the same
stage of air pollution problems as Los Angeles, California had in the later 1940's.
As the result of the increased air pollution in the Los Angeles area, a number of
crops can no longer be grown.

Air pollution is a problem - a conservative estimate is at least $12 MILLION
dollarg a year on all losses, including related industries.

Note: The Center for Air Environment Studies is under the direction of Dr.
Wm. J. Moroz. Dr. Norman L. Lacasse and Dr. T. Craig Weidensaul, Dept. of
Plant Pathology are responsible for the statewide survey. The 1969 complete
report is available from Dr. Lacasse: Center for Air Environment Studies,
University Park, Pa. 16802.

Other cooperating agencies and departments for the statewide survey include-
Penna. Dept. of Agriculture, Penna. Dept. of Health, Penna. Dept. of Forest
and Waters, and U. S. Public Health Service.

ETHYLENE - A CLOSE LOOK

Ethylene is a gas and is probably present, at some level, within the atmos-
phere throughout the United States. Automotive exhausts produce large amounts
of ethylene. Ethylene is a natural by-product ot plants and because of this, it
plays a role in the aging of plant tissue. It is also found in artiticial illuminating
gas in sutticient quantities to cause injury. Ethylene is absence or in very low
levels in natural gas. Gas leaks, incompletely burned gas, and extiniguished
pilot lights can all allow enough ethylene gas to accumulate to cause plant
problems.

Another source of ethylene is plant diseases. A number of fungi are excellent
ethylene producers.

What about the problems from ethylene ? A number of florist crops can fall
prey to ethylene damage, and because of this growers should treat ethylene
with some degree of respect. Some problems that could be caused by ethylene
are:



Sleepy carnations

Shattered snapdragons

Defoliation on roses and other plants
Shelling of calceolarias

Dry sepal injury to orchids

Failure of flower buds to open properly
Bud drop

Stimulation of lateral shoots
Terminal buds are stopped

Closely spaced foliage on plants
Death of lower foliage

Extra, heavy, thick siems
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Summing it up - Ethylene can act as an "undesired" growth regulator. It is
present in the atmosphere and at certain levels can be considered an air pollutant.

AUTO JUNK YARDS AND FLOWERS

Several greenhouses in southeastern Pennsylvania are downwind from auto
junk yards. In addition to being an eyesore, these junk yards are a possible
source of air pollution problems. Junk autos by themselves don't cause a problem.
The problem comes when the junk auto is burned in order to salvage some of the
metal.

The smoke from the burning of old cars are excellent sources of a number of
air pollutants. Some of the pollutants are: hydrogen chloride, sulfur dioxide,
hydrogen floride, and oxidants (ozone).

Plant injury from these pollutants can include:

Bleaching of plant tissue

Marginal leaf burn

Yellowing or chlorcsis of the leaf

Leaf tips and marging show chlorosis or dead areas.
Tissue collapse

Majority of the leaf turns white or light yellow
Leaves fall prematurely

Growth suppression
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At a recent meeting at Penn State, a representative of the Bureau of Air
Pollution Control, Harrisburg pointed out that all open burning is prohibited in
Bucks, Chester, Delaware, Montgomery and Philadelphia counties. The state
ruling means that any open burning such as junk autos, dumps, etc. is for-
bidden in these counties.

The necessary help Lo stop the burning and its air pollution is as close as
your telephone. Growers should contact Mr. Frank Willard, Jr., Regional

Air Pollution Control Engineer, Philadelphia State Office Building, 1400 Spring
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Garden Street, Philadelphia, Pa. 19130, Telephone 215-238-6774. A call to
Mr. Willard to report the open burning problem will result in prompt action by
his office.

AIR POLLUTION: AIR LIFT TRUCKS - SPACE HEATERS

Ethylene gas as a possible air pollutant in greenhouses can be traced to
fork lift trucks and unit gas heaters, according to a report from Dr. Raymond F.
Hasek, Extension Floriculturist, University of California. A fork lift truck
using liquid propane gas did not necessarily mean a great reduction in pollutants,
when compared with the use of gasoline.

Liquid propane gas has ethylene in it as an impurity at the time of imanu-
facture. The amount of ethylene present in the original formulation varies
greatly from manufacturer to manufacturer but usually falls within the range of
.00% to .50%. In the processof passing through the internal combustion engine,
additional ethylene is produced and the resultant exhaust is quite rich in ethylene
content.

Therefore, although exhaust from engines running on liquid propane gas might
be "cleaner" in some respects they are somewhat "dirtier" in regard to ethylene
emissions.

Engines at idling speed or in the process of deceleration produces exhaust
much richer in ethylene then engines running at cruising speed. Because of
this, fork lifts or other equipment using liquid propane fuel, or gasoline, should
not be allowed to stand with engines idling for prolonged periods of time in the
vicinity of growing and shipping areas.

Another example of air pollution from ethylene was caused by space heaters
(not vented) in plastic greenhouses. Liquid propane gas was burned and the
exhaust was not vented to the outside. Poinsettias showed epinasty (a blending
downward of the leaves). The lower leaves became chlorotic and started dropping.
Interesting was the fact that azaleas in the same house showed no ill effects.
However, azaleas exposed to enough ethylene can cause a severe leaf drop.

Another potential could be a health problem where workers are exposed to
potential ethylene, carbon monoxide and nitrogen oxide in unvented areas. Thus
a greenhouse that is "winterized" by having all the hatches battened down tight
and is heated with a unit gas fired heater (unvented) could gas both men and
plants to death.

SULFUR DIOXIDE AND FUEL OIL

Sulfur dioxide injury shows up from time to time on greenhouse crops. We
have seen cases of injury when the furnace back-fired, the chimney leaked or
a space heater was improperly vented. In the burning process of fuel oil, in-
cluding kerosene, one of the by-products of combustion is sulfur dioxide. Sulfur
cioxide also results from the combustion of coal.
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Some industrial sources of sulfur dioxide are: non-ferrous smelters, sulfuric
acid plants, smelting and casting, manufacture of paper by sulfite process, and
electrical generating plants the burn coal.

Sulfur dioxide, as an air pollutant, enters the leaves mainly through the
stomata. Acute injury is caused by leaves taking up a high concentration of
sulfur dioxide in a relatively short time.

Injury shows up several ways: a chronic injury causes a yellowing or
chlorosis of the leaf, sometimes from lower to upper surfaces on broad leaves.
Acute injury can occur on the margins of the leaves, dead areas occur between
the leaf veins and is often more prominent towards the petiole. Young leaves
rarely show necrotic (dead) markings, as the fully expanded leaves are most
sensitive. The oldest leaves are moderately sensitive. On monocot's (grasses,
corn, glads, iris, etc.) the injury can occur at the tips and in lengthwise areas
between the main veins.

Favorable factors for sulfur dioxide injury include: high relative humidity
(over 70%), warm air temperature (over 40°F) and vegetation possessing
succulent foliage.

As we pointed out, sulfur can be present in fuel oils. Basically, nearly
all residual fuels consumed in the United States are imported, primarily from
the Caribbean and South America. The U. S. fuels are either low in sulfur
content or more refined.

This means that as stiffer laws on air pollution are enacted or either federal
or state air pollution control regulations are adopted, the cost of the imported
fuel oils will be increased. The cost of removing the contaminants, such as
sulfur: , from residuals does increase the cost of oil. One national refinery
anticipates a price increase of approximately $.50 per barrel. Once the new
desulphurization units are in full production, the cost would do down.

Sincerely,

oo I Fthomalf G

James K. Rathmell, Jr.
February 16, 1970 Floriculture and Nursery Agent

Where trade names are used . no discrimination is intended and no endorsement
by the Cooperative Extension Service is implied.




