Direct toxic injury to turfgrasses by at-
mospheric pollutants is a new factor
affecting the growth and look of
turfgrasses. Although the complete
loss of a turf from these toxic atmo-
spheric gases or aerosols has rarely
been observed to date, the injurious
effects, however, a) reduce drastical-
ly the visual quality of turfgrass, b)
lowers carbohydrate reserve be-
cause of injury to plant chlorophyll
and c¢) weakens turfgrass plants,
making them prone to damage from
diseases, insects, nematodes and
traffic.

These atmospheric pollutant in-
jury symptoms can easily be misin-
terpreted as resulting from disease,
nematode or insect activity. It is im-
portant, therefore, to make the cor-
rect identification of the cause.
Otherwise an expensive program
of fungicide, nematicide or insect-
icide applications may be initiated
that will not be effective and will
waste time and money. Thus, it is ex-
tremely important to properly
document and identify the specific
cause.

oUPERINTENDENTS:
ARE YOU MANING
WAGTERUL PURGHASES ?

By Dr. James B. Beard
Injury caused by air pollu-
tion to turfgrasses can be
musdiagnosed by superin-
tendents as a disease or as
an insect or nematode in-
vasion. Knowing what the
symptoms are of pollu-
tion damage to turfgrasses
can stop a costly and inef-
fective prevention program
before it begins

Up to now the injury problems to
the turfgrass leaf tissue have been
primarily chronic. Higher, acute in-
jury, causing extensive damage to
the turf, may result if higher concen-
trations of these toxic atmospheric
pollutants occur in the future.
Hopefully, the latter condition can
be avoided if the pollution sources
can be eliminated or controlled. The
most common phytotoxic at-
mospheric pollutants of concern in
the turfgrass culture are (a) sulfur

dioxide (SO, ), b) fluoride, (c) peroxy
acetyl nitrate (PAN) and d) ozone.
The latter two are commonly called
smog.

Injury symptoms
Visual symptoms of injury from at-
mospheric pollutants generally oc-
cur to the leaf tissues, which are in-
timately exposed to the toxic atmo-
spheric pollutants. Specific leaf in-

jury symptoms are associated with

each of the four pollutants (Table 1).
These symptoms can be used to
identify the pollutant involved.

The location where the injury oc-
curred should also be considered. As a
general rule, ozone injury is more
common along the Atlantic coast of
North America whereas PAN is more
common along the Pacific coast.
Sulfur dioxide injury is generally
associated with urban or industrial
areas where sulfur containing fuels,
such as coal and oil, are used or where
sulfide ores are smelted.

Fluoride injury is not as common
as the other three and is restricted to
more isolated, localized areas ad-
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jacent to industries which release

fluoride gases into the atmosphere.

Factors affecting injury
Actual inhibition of shoot growth can
occur before visual injury symptoms
appear. The toxic gases are absorbed
into the leaf through the stomatal
openings. This is particularly true
of ozone and PAN. Injury most com-
monly occurs to young, actively
growing tissues where the stomata
have formed and are functional. Old,
senescing leaves and the very young-
est leaves are usually less sensitive
to ozone and PAN. Growth inhibi-
tion is generally the result of chloro-
phyll destruction, which inhibits
the photosynthetic process.

The environmental conditions can
also affect the relative suscept-
ibility of turfgrasses to injury,
particularly from sulfur dioxide.
The same environmental factors
that ensure maximum opening of
the stomata will also increase sus-
ceptibility to injury from atmospheric
pollutants, particularly ozone and

Certain cultural practices also in-
fluence the relative susceptibility to
injury from atmospheric pol-
lutants. It is important to avoid nu-
trient deficiencies, which weakens
the plant. A plant nitrogen de-
ficiency, in particular, increases in-
jury. Similarly it is important to
utilize the proper mowing height and
frequency to ensure optimum turf-
grass health, carbohydrate reserve
and recuperative potential. Avoid-
ing practices such as excessively
close mowing, removal of excessive
quantities of leaf tissue in any one
mowing or excessively high nitro-
gen levels are particularly im-
portant in order to maintain a high
carbohydrate reserve. Generally
the effects of atmospheric pol-
lutants are of short duration in which
chronic injury symptoms develop.

continued on page 49
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New leaf growth will generally re-
place the injured tissues within a
short time unless phytotoxic con-
centrations persist in the atmo-
sphere. Thus, it is important to main-
tain a high carbohydrate reserve so
that an adequate level of carbo-
hydrates is available for new shoot
growth during those recuperative
periods following leaf injury and
the associated loss of chlorophyll.
The degree of injury is also as-
sociated with the concentration of
the atmospheric pollutant and the
duration of exposure.

Species, cultivar susceptibility
Turfgrass species vary in their sus-
ceptibility to the four atmospheric
pollutants (Table 2). Also, the rela-
tive susceptibility is not necessarily
the same for all four pollutants. As a
group, the warm season turfgrass
species are more tolerant of atmo-
spheric pollutants than the cool sea-
son species. Kentucky bluegrass gen-
erally ranks intermediate whereas
the creeping bentgrasses and annual
bluegrass are very susceptible to in-
jury. Annual bluegrass is very prone
to injury from ozone and PAN. This
is quite significant because creeping
bentgrass and annual bluegrass are
widely used on golf course greens,
tees and fairways.

There is also considerable variabil-
ity in the relative susceptibility to pol-
lutants among the varieties within a
given turfgrass species. For example,
Santa Ana bermudagrass
selected for its superior resistance to
ozone and PAN as compared to Tif-
green. Among the bentgrasses,
Kingston velvet bentgrass and High-
land colonial bentgrass are the least
sensitive to ozone; Penncross creep-
ing bentgrass is intermediate;
Astoria colonial bentgrass and Sea-
side and Cohansey creeping bent-
grass are the most sensitive to ozone
injury. Among the Kentucky blue-
grasses, Merion and Kenblue are less
susceptible to ozone injury than Bel-
turf. Delta is even less sensitive than
Merion.

To date no specific cultural prac-
tices or techniques have been devel-
oped or studied sufficiently so that
they can be used to reduce the sever-
ity of atmospheric pollutant injury to
any significant extent. The best solu-
tion now is to use the more tolerant
turfgrass varieties and species. O
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Chevy Chase C.C., Chevy Chase, Md.
Congressional C.C., Bethesda, Md.
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Royal Poinciana G.C., Naples, Fla.
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ARG-FORM Bridges-

A NEW Design in Steel Beam Bridges

® 25', 35’ and 45’ spans, 5%’ wide. 512"
safety curb (hand rails optional).

Now you can have a combination
of strength and durability in a
formed structural steel bridge that
will add greatly to the appearance
of your creek crossing site. Arc-
Form arches, cross braces and
wooden deck boards are pre-cut
and pre-drilled, for easy assem-
bly. Attractively and functionally
designed, they are built to last a
lifetime. Write us today for com-
plete information.

® Load capacities—25" span, 10,000 Ib.;
35" span, 14,000 Ib.; 45" span, 18,000 Ib.

® Bridges are complete with all neces-
sary hardware.

Almet Products, Inc.
R. R. 1, Box 135
Plainfield, lllinois 60544
AC 815—436-6648
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