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When Charles Craig
decided to renovate 35 acres
of this college campus with
Roundup® herbicide in 1977,
he knew that if it didn't work,
he'd probably have to “hide
under a rock’’

But, fortunately, Charles
didn't have to go into hiding
because just 7 days after he
applied Roundup he was able
to reseed right into the dying
grasses.

“Yes, | put my career on
the line, but | felt all along that
Roundup was going to work;’
Charles says. “There was no
doubt in my mind"’

As horticulturist for Mercer
County Community College in
Trenton, New Jersey, Charles
Craig depended on Roundup
for the broad spectrum control

ALWAYS READ AND FOLLOW THE LABEL FOR ROUNDUP. Roundup® Is a registered trademark of Monsanto Co. © Monsanto Company 1980

ut his
career on the line to
use Roundup herbicide.

And he won.

Charles Craig

To see how it can work for
you, reach for Roundup where
you buy chemicals.

he needed for tough grasses
like quackgrass, orchardgrass,
tall fescue and others. And
since Roundup has no residual For literature, call 1-800-621-
soil activity, he was able to

5800, or in lllinois, M
reseed in a matter of days. 1-800-972-5858.

“Seed germination was ter- 0nsd nto
rific, especially with the weather : .
we had, Charles told us. “Every-
one always says it looks nice’'

Charles still uses Roundup
for touch up jobs around
cracks in the pavement, park-
ing lots, buildings, tree bases
and flower beds. Taking pre-
cautions against spray drift,
Charles has no fear of harming
surrounding vegetation with
Roundup.

Charles Craig is convinced
that Roundup works, and he
has 35 acres of beautiful turf
to prove it.

\/

There’s never been
a herbicide like this before.

RI-8014D

Circle No. 1 on Reader Reply Card



Editorial

“Things are seldom what they seem,

Skim milk masquerades as cream . . .”
Gilbert & Sullivan
H.M.S. Pinafore
1878

From time to time, this space will
be made available so that others may
express their viewpoints on particular
topics. The following editorial was
written by publisher Art Brown.

ou may not be aware of the

fact that the active ingredients

given on pesticide labels will
seldom match the actual amount in the
container. The situation is much like
the mileage claims made for new cars,
Because certain vehicles are hand-
picked, pre-tested, and then driven
under optimum conditions, the MPG
listed on the sticker is usually better
than the public can really expect.

At the large chemical plants, label
specifications pertaining to active
ingredients are achieved when the manu-
facturing process proceeds exactly as it
is supposed to. However, the amount
of active ingredients in any given
container is likely to vary somewhat
because the chemical manufacturers,
like you and I, cannot continuously
produce at that level of perfection. A
production manager at a chemical
plant could probably spend hours
explaining all of the things that can
and do go wrong during the manu-
facture of pesticides. Although it is
not their wish to “‘cheat” you, it should
be kept in mind that you are not always
“putting down” all the chemical you
would like to.

There are occasional spot checks
made by state agricultural departments
and by EPA representatives. In a book-
let released last summer, the findings
of these spot checks revealed that more
than 90% of the pesticide manufacturers
were below label specifications on
active ingredients.

While questioning state officials, |
found that they tend to shy away from
quoting percentages because they are
constantly fluctuating. The officials’
primary interest is whether the amount
of active ingredients in the container is
sufficient to do the job specified on the
label. When the active ingredients do
not perform sufficiently or when they
are too far removed from what they
should be, then the government will
step in.

HOW DOES THIS AFFECT YOUR
BUSINESS?

If you are working on a large job
and the customer wants to make a
chemical analysis of your tank mix, |
recommend that you refuse. You
should instead offer the customer the
option of watching you load. Let him
write down all the materials going into
the tank, noting their weight, volume,
and active ingredients. If the customer
insists on a chemical analysis, it is far
better that he analyzes the materials
separately prior to putting them in the
tank. With this approach, the customer
can determine which, if any, of the
products have less active ingredients
than desired. And, best of all, you
won’t have to defend yourself from
allegations that you didn’t put enough

product into the tank.

When you consider that spraying
a lawn is essentially a hand operation
which includes such variables as spray
width, degree of overlap, varying speed,
and occasional pressure variations, it
becomes clear that guaranteeing
chemical formulas in terms of parts per
million is a foolish exercise, at best.

* %k %k % %k %

H. G. Lendle, of Liberty, Missouri,
recently wrote to the “Organic Gar-
dening’’ magazine to report that he has
found a new way to dethatch his lawn.
He uses stale beer from cans which have
been left open overnight. The beer is
applied with a hose-end sprayer at the
rate of one quart per 1000 square feet.

Mr. Lendle reports that an ap-
plication of beer, when the soil is warm
and moist, results in the rapid decom-
position of thatch. We don’t know if
this procedure really works, but it
certainly gives rise to some interesting
mental pictures. Can’t you just see a
““dethatching party”’? One for you, one
for the lawn!
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Septoria?

by Stephen Brown

n early July an unusual condition

was noticed on many home lawns

in northern Indiana, northern
Ohio, and southern Michigan. The
problem began as bleached patches of
turf, often occurring near roads and
driveways. The tips of individual blades
died back in a pattern that looked very
much like chemical burn. Many of the
blades had tan lesions which resembled
Sclerotinia Dollar Spot but lacked the
brownish bands at the margins. As the
situation progressed, the entire blade
turned tan and small, black spots were
apparent in the necrotic areas. Large
patches of turf died and the affected
areas became “crispy” dry.

Several lawn care companies were
accused by customers of burning the
lawns with soluble nitrogen and/or
phenoxy herbicides. In a few cases,
entire lawns were re-sodded by lawn
care businessmen who became con-
vinced that they had, indeed, caused the
damage.

Although the symptoms closely re-
sembled Septoria tip-blight, plant patho-
logists felt that the existing weather
conditions and the locations of the out-
break precluded Septoria. Some patho-
Affected lawn in Cleveland, Ohio Same symptoms in Detroit, M/ logists hypothesized that the cool, wet
spring which quickly gave way to a hot,
dry period caused physiological prob-
lems in the affected plants.

Symptoms include tip blight, tan le- Bluegrass and fescue are affected but
sions, and eventual death of plant “weedy " grasses appear resistant.

The problem appears in small patches Devastated home lawn in South Bend,
as well as large areas Indiana

Stress areas along driveways and roads
are often affected first
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Or What?

Then, when it was shown that the

conditions could be reproduced by
putting damaged leaves in contact with
previously healthy leaves, the Septoria
theory gained some support. Ron
Detwiler, lab assistant to Dr. Joe Vargas
at Michigan State University, studied
the small, black spots on the necrotic
tissue and identified at least some of
them as Septoria fruiting bodies. Later,
Detwiler was able, on one occasion, to

isolate Septoria in the laboratory.
There is at this time, however, no con-
clusive proof that the Septoria pathogen Typical bleached appearance resembles Many homeowners thought drought
was the cause of the problem. chemical burn was responsible

Much work remains to be done on
this problem, At this point, Dr. Vargas
suspects that there is more involved
than just Septoria. Because many of the
affected lawns were under stress of
some sort (drought, insects, or other
diseases), Dr. Vargas believes that a
complex of factors was responsible
for the outbreak. Until another out-
break occurs, we will simply have to
guess at what really happened.

Home in Lansing, Michigan before Same lawn 17 days later, after fungi-
treatment cide application

Back yard of Lansing home was serious- Back yard 17 days after fungicide
ly damaged treatment

Entire lawns were destroyed in mid-
July
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Nutrient Balance

and Turf

by Richard J. Hull

Richard J. Hull is a Professor of Plant
and Soil Science at the University of
Rhode Island. He received his B.S. and
M.S. degrees from the University of
Rhode Island in agriculture and agron-
omy respectively and the Ph.D. in bot-
any from the University of California at
Davis. For five years, Dr. Hull studied
the physiology of perennial weeds at
Purdue University in Indiana. At Rhode
Island, his research has concentrated on
the nutrition of turfgrasses, woody
ornamentals, and tidal salt marsh vege-
tation.

Condition

he fertilizing of lawn turf is

often viewed as much an art as it

is a science. The time of applica-
tion, amount used, and the ratio of ele-
ments in the fertilizer are all factors to
consider in developing a turf fertility
program. Variation in nutrient needs of
different turfgrass species might also be
important but the evidence for this is
not clear so it will not be considered in
the present discussion. Climatic dif-
ferences can also influence optimum
fertilization practices but this is more
likely to affect time of application than
quantity or composition of fertilizer
used.

In turfgrass management, as in most
crop production systems, fertilization
centers around the application of nitro-
gen (N), phosphorus (P), and potassium
(K). Calcium (Ca) and magnesium (Mg)
are normally applied in liming materials
used to raise soil pH but the nutritional
value of these elements should not be
ignored. Calcium is essential for proper
cell membrane function so the capabil-
ity of grass roots to absorb nutrients is
very much related to the available Ca
in the soil solution. Magnesium is re-
quired as part of the green chlorophyll
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molecule but also functions along with
P in the many energy transferring reac-
tions in plant metabolism. Of the six
macronutrients, only sulfur (S) nor-
mally is not applied as a fertilizer.
However, a favorable response to S
application is often observed especially
when the grass has been managed
under high N levels (Goss, 1974). Sul-
fur like N is required for protein synthe-
sis and excess grass growth stimulated
by high N may create a demand for S
greater than it can be supplied by the
soil solution.

The best use of the three fertilizer
macronutrients for turf management is
a subject of some controversy. In their

review article, Juska, Cornman, and
Hovin (1969) suggest that fertilizer
formulations ranging from 20-10-5 to
10-10-10 can be used with good re-
sults on cool season turf. Some turf
fertility programs are based primarily on
the application of N. This apparent lack
of specificity in turfgrass nutrient re-
quirements is due in part to the subjec-
tive nature of evaluating turf perform-
ance. Unlike most crop plants where
performance is based upon the quan-
tity of a harvested yield, turf is evalu-
ated on the basis of color, density, and
ability to resist disease and mechanical
injury. We have observed in our com-
parisons of Kentucky bluegrass cultivars
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that yield of clippings frequently does
not correlate well with turf quality
(Mehall & Hull, unpublished). Because
turf is judged by very different criteria
than most agricultural crops, it is per-
haps not surprising that the nutrient
requirements may also be different or
subject to greater variation depending
upon individual preceptions of quality.
However, our results indicate that turf-
grass nutrient requirements can be de-
termined with greater precision than the
above discussion would suggest.

Nick Christians, in an earlier issue of
ALA (Christians, 1980), outlined the
functions of the major fertilizer nutri-
ents and emphasized the interaction be-
between nutrient elements in achieving
quality turf. He concluded that lawn
fertilizer programs should be based on
more than N requirements, as is often
the case, with full consideration given to
P and K levels as well. Our findings at
Rhode Island support his conclusions.

In 1966, a set of Merion Kentucky
bluegrass field plots was established and
subjected to four fertilizer formula-
tions: N alone, N+ P, N+ K, and N + P
+ K. In 1970, each formulation plot
was subdivided into three sub-plots con-
sisting of three fertilizer rates: 2.5-1-1,
5-2-2, and 10-4-4 Ibs. of N, P705, and
K20 per 1000 sq. ft. per year. The 10
Ib. N rate was applied in increments
throughout the growing season so that
no more than 2 Ibs. were applied at any
one time. All fertilizer materials were
water soluble. The grass was cuttoa 1.5
inch height twice each week and water
was applied following each fertilizer
treatment. These plots enabled us to
evaluate turf performance and make
several physiological measurements on
grass managed under a combination of
fertilizer formulations and rates.

Net photosynthetic carbon dioxide
(CO,) fixation of the turf was meas-
ured by determining the rate of CO5 de-
pletion from a glass bell jar mounted on
an aluminum collar set in the sod. The
results of an early June comparison of
low and high fertility turf are presented
in Fig. 1.

During the first three minutes, the
rate of CO9 consumption by heavily
fertilized turf was almost 2x that of turf
receiving the lowest fertility rate. This
same trend was observed during most of
the growing season. Of course these ob-
servations do not distinguish between

differences in true photosynthic rate
from variations of turf, thatch, or soil
respiration. A more detailed analysis of
CO7 exchange by various turf compo-
nents revealed that variation in net CO,
fixation as measured here was most in-
fluenced by true photosynthesis. While
respiratory rates did vary with fertility
levels these differences were small com-
pared to variations in photosynthetic
CO,, fixation. Net turf photosynthesis
as influenced by fertilizer formulation
is summarized in Table 1. While only
the June observations showed statisti-
cally significant differences, a common

Fig. 1. Photosynthetic CO> utilization

by high and low fertility Ken-
tucky bluegrass turf. June 8,
1972,
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TABLE 1. Net CO2 fixation rates of Kentucky bluegrass turf receiving
various fertilizer formulations.
Fertilizer Date Measured
formulation 8 June 1973 18 July 1972 8 August 1973
mg COz/mz/min

N 3157 A% 22.3:a 24.3 a
N-P 35.0 ab 28 68 26.9 a
N-K 381 24.1 a 265Y .a
N-P-K 38.9 b 24.6 2 29128

*

Values in a column followed by the same letter are not significantly

different at the 5% confidence level.

trend of greater CO, fixation by turf
receiving a more balanced fertilizer is
apparent. Even small increases in CO9
fixation rate can generate substantial
additional energy for the grass when ex-
tended over an entire growing season.
These findings suggest that energy in the
form of photosynthetic products is
more available to turf which has re-
ceived reasonable rates of a balanced
fertilizer. Nitrogen fertilizer is more ef-
fective when combined with P and K.

A similar trend was observed in
measurements of the amount of fixed
CO, that translocated to the roots
(Table 2). Here a 6-inch diameter cir-
cle of turf was covered by a bell jar into
which CO, labeled with the radio-
active isotope of carbon, '*C, was in-
troduced. The radioactive 14C02 was
fixed photosynthetically and the 14C-
sugars produced were distributed within

the plants just as ordinary sugars
would. After exposing the turf to
14C02 for several minutes, the bell jar
was removed and the grass left un-
disturbed until harvest, 1 to 3 days
later. At harvest, a 4-inch plug of sod
was removed from the exposed turf by

Nitrogen fertilizer is
more effective with
Pand K

means of a golf course cup cutter. The
soil was carefully washed from the roots
and the individual grass plants were di-
vided into shoots and roots. These were

dried and assayed for 14c using a Geiger
counter. The percentage of total recov-
ered 14C that was found in the roots
served as a measure of the portion of
photosynthetic energy that translocated
to the roots. The results in Table 2 show
that during most of the growing season,
slightly more MC-photosynthate was
found in the roots of turf receiving
fertilizer containing P or K in addition
to N. As with net photosynthetic rate,
small increases in the percent of availa-
ble energy transported to the roots can
markedly increase root function during
the summer months when cool season
grasses are often subjected to heat and
drought stress. This indicates that a bet-
ter balanced fertilizer, by stimulating
greater energy transfer to roots, should
result in a healthier, more active root
system. This should also result in turf
better able to resist disease and mechan-
ical injury.
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TABLE 2. Percent of the C fixed by Kentucky bluegrass turf that was
recovered from roots of grass receiving various fertilizer

formulations.

Fertilizer Date exposed to 14COl
formulation 13 april 1971 22 June 1971 7 July 1970 1 Sept 1970

% of recovered 14C

N 12.0 12,8 9.5 6.5
N-P 9.6 1 & 1 8.6 959
N-K 13.0 17.3 9.6 8.3
N-P-K 14.2 1126 101 8:0

TABLE 3. Injury ratings due to dethatching of variously fertilized
Kentucky bluegrass turf.

Fertilizer Fertilizer rate 1lbs/1000 ft2
formulation 2.5-1-1 5-2-2 10-4-4 Avg.

Injury rating (10 = no injury)

N 8.9 edr 12 e Bed D el s
N-P 8.4 bcd 8.0 bcd 4.4 a 6.9
N-K 9.1 .d 9.5 d 8.4 bcd 90t
N-P-K 9.1 d <1 :bo 7.8 bcd 8.0 st
Avg. 8.9 x 8.0 y 6.8 z

*
Values within the formulation by rate interaction and averages

followed by the same letter are not significantly different at

5% confidence level.
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Differences in mechanical injury re-
sistance was demonstrated dramatically
during October 1973. An inexperienced
worker was assigned to operate a de-
thatching machine over the plot area.
The blades of the machine were set too
deeply and a substantial amount of grass
was dislodged from some plots. The in-
jury caused by the thatch removal was
rated and the results summarized in Ta-
ble 3. Greater injury was observed on
plots managed at the higher fertility
levels and those plots receiving formula-
tions lacking K were damaged more.
The interaction between rates and
formulations was also significant. An
analysis of the data in Table 3 reveals
that the increased injury in high fertil-
ity plots was not apparent when K was
included in the fertilizer formulation.
Differences in root growth probably

account for the differential injury dur-
ing thatch removal and this in turn
could be related to greater photo-
synthetic rates and translocation to
roots in grass receiving the more com-
plete fertilizers.

Plots lacking K
were damaged

more

The most striking demonstration of
differential turfgrass response to fertil-
ity regime occurred after 1972 when the
plot area became infected with stripe
smut. Caused by the fungus Ustilago
striiformis, stripe smut is a systemic

disease that is most damaging to Merion
Kentucky bluegrass which is grown un-
der intensive management (Hodge &
Britton 1969). The disease caused a
quality decline in those plots receiving
the 10 Ib. N rate and when P and K
were included in the fertilizer, the dis-
ease was less severe (Hull et al. 1979).
Tiller counts were taken in June 1973
and the percentages of diseased tillers
were computed and are summarized in
Table 4. Again the number of infected
tillers increased sharply at the highest
fertilizer rate and the N alone plots
contained more smut than those also re-
ceiving P and K. The interaction be-
tween formulation and rate tells the real
story in that the addition of either P or
K reduced the incidence of infection
and the inclusion of both P and K re-
duced infection further. The better bal-

TABLE 4. Stripe smut incidence on variously fertilized Merion Kentucky
bluegrass turf in June 1973. i’
2
Fertilizer Fertilizer rate 1lbs/1000 ft
formulation 2.5-1-1 5-2-2 10-4-4 Avg.
% smutted tillers
N 7.6..08% 13.1 e 40.3 g 18.5 8
N-P 1.4 ab 4.8 bcd 29.6 £ 9.0 s
N-K a 5.7 cd 255 8.4 xs
N-P-K 2.1 abe 1.7 ab 11.4 e 4.1 %
Avg. 2.8 X e dN, 25,972
*

Values within the formulation by rate interaction and averages followed

by the same letter are not significantly different at the 5% confidence

level.
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anced fertilizer reduced disease levels at
all application rates.

The application of fertilizer along
with other good management practices
stimulates tillering of both diseased and
healthy plants. Good management will
also prolong the life of infected plants.
This might explain the greater percent-
age of infected tillers in plots receiving
the higher N rates but not the reduction
in diseased tillers in plots receiving high
rates of P and K along with N. These re-
sults lead to the conclusion that Ken-
tucky bluegrass turf receiving a balanced
fertilizer even at high rates is more re-
sistant to stripe smut infection.

The varied observations reported
here all indicate that turfgrass nutrition
is more demanding than fertilizer pro-
grams which concentrate on N might
suggest. Nitrogen alone is not enough to
produce quality turf. Even the descend-
ing analysis fertilizers (e.g. 20-10-5)
probably do not provide optimum nu-
trition unless the soil has adequate P
and K fertility. Turfgrasses, like other
crop plants, require a balanced nutrient
supply and the turf manager is best ad-
vised to consider this in his fertilization
program.

* %k
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(This page was written as an aid to applicator companies, Its intended use is for customers who
do not water their lawns and subsequently blame the company for a ‘‘lack of greenness.’’ Although
it is not written from a technical view, it does get to the heart of the matter by indicating the divi-
sion of responsibility between company and customer. Permission is hereby granted to reprint ei-
ther as is, or with any changes that the reader wishes to make,)
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Water makes grass green. Fertilizer, on the other hand, makes it thick and vigorous.

You may have been upset with us at one time or another because your grass wasn’t
as green as you would like it. If Mother Nature had given us three inches of rain the
previous week, the situation would have been different— your grass would have been
much greener.

Fertilizer programs are designed to provide your desirable turfgrass with enough
nutrients to survive. Survival is, indeed, a choice word. You see, there are millions of
weed seeds in your soil. These seeds will remain there until, for one reason or another,
you have a thin spot in your lawn. When this occurs, undesirable grasses and broadleaf
weeds will spring up. This competitive situation exists in all lawns and, because weeds
have some natural advantages, the grass needs all the help the fertilizer can provide.

Over a period of time, virtually all lawns deteriorate. Most older lawns are a mixture
of desirable and undesirable grasses. At some point, the homeowner will throw in the
towel and replace his old lawn with a new one. Qur job is to forestall this situation by
applying the proper amount of fertilizer on your lawn. This fertilizer will give the
desirable grasses a competitive edge.

Now you say that your neighbor puts extra nitrogen on his lawn and makes it darker
green. This is quite possible. A few years ago we all wanted the darkest green lawns, but
not anymore. Excess nitrogen can help make grass dark green but it can also promote
too much top growth and contribute to the development of lawn diseases. These days,
turf scientists are in general agreement that a dark green color is indicative of a poten-
tially unhealthy lawn. For those who know, dark green is out of style.

Please don’t hesitate to call us anytime to discuss your concerns.

Sincerely yours,

Your friendly lawn applicator
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"79 Chevrolet Truck
with 750 gallon Tank
PTO Pump & Reel
Excellent Condition
(less than 9,000 miles on Odometer)
Call: Paul Sherry Chevrolet
513-778-0830
Piqua, Ohio
(previous owner— Art Brown
313-474-8647)




12

AMERICAN LAWN APPLICATOR

;
N, P K and Kentucky
Bluegrass Drought

Recovery

by R. E. Schmidt

Dr. E. (Dick) Schmidt is a project
leader of turf ecology and physiology,
research and teaching at Virginia Tech.
He received his B.S. and M.S. in Agron-
omy from The Pennsylvania State Uni-
versity and his Ph.D from Virginia
Polytechnic Institute and State Uni-
versity. His research has been broad in
scope, ranging from investigation of the
influence of environment on carbohy-
drate reserves of both temperate and
semi-tropical turf species to studying
physical properties of soils used for turf.
The results of his work on foliar nutri-
tion of iron and time of nitrogen
availability are widely accepted in the
turf industry. Recently his efforts have
been devoted to studying the fate of
nitrates in soil water derived from dif-
ferent sources of fertilizers applied at
different seasons. Dr. Schmidt is a mem-

ber of the American Society of Agron-
omy, Sigma XI, Gama Sigma Delta,
Phi Sigma, The International Turf-
grass Society, American Sod Producers
Association, and the Virginia Turf-
grass Council.

Ithough Kentucky bluegrass,
Poa pratensis L., a widely used
temperate turfgrass, is regarded

as intermediate in drought resistance, its
turf quality is often reduced when soil
moisture is limited during summer.
There have been indications that turf-
grass nutritional status is particularly
important during periods of environ-
mental stress. However, the turfgrass
literature concerning nutrition effects
on plant drought resistance is minimal.
Potassium fertility has been associ-
ated with the mechanics of leaf sto-
mates, the openings through which gases
are exchanged. Possibly, K is essential
in the reopening of stomates that have
been injured by drought, thus influenc-
ing photosynthesis. Heavy rates of N
fertilization have been reported to in-
crease water requirements and lower
temperate grass resistance to drought.
This may result when large amounts of
N are available to temperate grasses
under conditions that support rapid
top growth. This causes rapid utili-
zation of non-structural carbohydrates
and subsequently inhibits root develop-
ment and limits moisture uptake.

It has been shown, however, that
bent-grass, Agrostis palustris Huds.,
produced more root weight when fer-
tilized with N in the fall when folliar
growth is slower than in the spring.

Heavy N fertilization
may increase water
requirement

The influence of P and K fertiliza-
tions in conjunction with N rates and
timing of application on the recovery
of Kentucky bluegrass from summer
drought was observed a few years ago
in turf experiments conducted at
Virginia Tech. This study was conduc-
ted on a siltloam soil which had no
previous record of fertilization and
tested low in both P and K. Sufficient
lime was incorporated into the soil to
correct the pH to 6.5 and the area
was seeded to common Kentucky blue-
grass.

During the four years of the experi-
ment, applications of 0, .66 or 1.32
Ibs/1000 sq. ft. of P and 0, 1.21 or 2.42
Ibs. of K/1000 sq. ft. were applied each
May and September to maintain three
separate levels of P and K. Lime was
added periodically to maintain the soil
pH at 6.0-6.5.
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Kentucky Bluegrass

Also, N from ammonium nitrate was
applied yearly at 3 or 6 1bs/1000 sq. ft.
in strips across the P and K plots. Each
rate of N was applied as one of three
regimes. The spring regime had 2/3 of
the total N applied between March and
May ; the summer regime had 2/3 of the
total N applied between June and Au-
gust; and the fall regime had 2/3 of the
total N applied in September and Oc-
tober. Applications of 1/6 of the total
yearly N were made in each of the other
two other corresponding seasons to ob-
tain the total yearly amount. From May
2nd to July 29th, 1966, only 2.5 inches
of rainfall was recorded for the area.
The turf became dormant so that no
green color was evident. Between July
29th and August 15th, 6 inches of rain
fell on the area.

Drought recovery for each fertili-
zer treatment was assessed on August
12th by measuring the fresh clipping
yields which were then analyzed for to-
tal P and K content. The amount of
available P and K were also determined
from soil sampled to a 2 inch depth for
each treatment in September.

Adequate P levels are
imperative for rapid
drought recovery

The yields following summer drought
dormancy generally increased with the
amount of soil (Table 1). However, the

magnitude was influenced by rate and
timing of N application. Although the
first clipping yields obtained following
the summer drought tended to increase
with P, the increase was less for the
spring N regime than for the fall or sum-
mer N regime. P fertilization was es-
pecially important to facilitate the
Kentucky bluegrass drought recovery
when high N fertility was applied. With
high N, yields were significantly lower
with low P than high P fertilization
for all N regimes.

Davidson (1969) also reported per-
ennial ryegrass yields following
droughty conditions decreased with
high N fertilization when P fertility was
low. Indications are that adequate soil
P levels are imperative for rapid Ken-
tucky bluegrass recovery from drought,

Table 1. Clipping yields of Ky bluegrass turf after a summer drought as influenced

by N and P fertilization.
s %k sk ok ok %k ok ok %k dk ok %k %k %k %k %k >k 3k %k %k %k %k %k %k 3k %k %k %k %k %k %k k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k % %k %k % %k %k % %

Ibs. P/1000 Sq. Ft./Yr.

Season when 2/3

.66

3 Ibs. N/1000 Sq. Ft./Yr.

Ry2

Ibs./1000 Sq. Ft.

3.1 bc
3.3ac
43a

6 Ibs. N/1000 Sq. Ft./Yr.

270
3.7 a-b
4.7 a

N applied 0
Spring 2.3 a-ct
Summer 2.5ab
Fall 29a
Spring §52C
Summer 1.6 bc
Fall 1.6 bc

29¢
33ac
4.1 a-b

43a
3.9ab
29a

% %k %k %k ok %k ok ok k ok %k %k ok %k %k ok %k 3k %k %k ok %k sk %k %k %k %k 3k 3k %k ok ok %k 5k %k 3k %k %k %k 3k %k %k %k %k %k %k *k %k %k *k %k k k k *k *k

+Value in each vertical column having a letter in common are not significantly
different at the 0.05 level by Duncan multiple range test.
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Kentucky Bluegrass

Table 2. Clipping yields of Ky bluegrass turf after a summer drought as

influenced by K and P fertilization.
% %k %k %k %k sk %k ok sk sk ok ok %k %k %k %k %k %k %k %k >k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k *k k %k %k % % % %

Yearly P Ibs. K/1000 Sq. Ft.
1bs./1000 Sq. Ft.
0 32 2.42
1bs./1000 Sq. Ft.

0 1.8 20 2.1

.66 2:5 4.1 3.5
1.32 3.5 4.1 4.5
Average 2.7 B+ 3.5A 3.5A

%k %k ok ok ok %k ok ok %k ok ok %k %k ok %k ok sk %k sk sk %k sk ok ok k ok %k 3k sk %k k k k 3k %k %k k 3k %k %k ok %k ok %k %k %k %k k %k %k %k k k k * %k

Average values for each K rate having a letter in common are not
significantly different at the 0.05 level by Duncan’s Multiple

Range Test.

especially when liberally fertilized with
N.

Although the yields interrelated with
N and P fertilization, P strongly influ-
enced recovery as indicated by a signif-
icant correlation between P soil or P
tissue content with clipping yields.

K fertilization increased Kentucky
bluegrass drought recovery irrespective
of the N and P fertility status. However,
the increase in yield associated with in-
creased K fertilization was consistently
enhanced with increased P fertilization
(Table 2).

The tissue K content was found to
increase with increased soil P content.
However, the tissue P content did not
increase with increased soil K content.
This indicates that the yield recovery
increase with P fertilization may be as-
sociated with the tissue K content.
Possibly, a larger root system induced
by P fertilization enabled the plant to
obtain K from deeper in the soil pro-
file.

It has been shown from previous
studies that grass carbohydrate con-
tent, root development and turf qual-
ity improved when temperate grasses
were fertilized heavily with nitrogen in
late fall. The increased root develop-
ment was attributed to enhancement of
chlorophyll and buildup of photosyn-
thate throughout the winter. From the
results of this experiment, it may be
shown that N readily available during
the fall also provided for better Ken-
tucky bluegrass growth following sum-
mer drought stress than if N was made
readily available in the spring. Also,
adequate P nutrition was essential for
rapid recovery from summer drought,
especially with high N fertilization.
Possibly, P indirectly increases K up-
take. Potassium seemed to be the par-
amount fertility nutrient for enhancing
recovery of drought dormant Ken-
tucky bluegrass.

* %

LITERATURE CITED

Davidson, R.L. 1969. Effects of soil
nutrients and moisture on root/shoot
ratios in Lolium perenne L. and Tri-
folium repens L. Ann. of Bot.
33:571-577.
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Formolene Bulletin
from Ashland

The Chemical Systems Division of
Ashland Chemical Company has pub-
lished a new bulletin on Ashland’s
Formolene brand of low-burn liquid
fertilizers, according to John H. Detrick,
manager of the Specialty Fertilizer
Department. Formolene nitrogren
fertilizer is a clear water solution of
synthetic non-protein organic nitrogen,
based on methylol-urea and urea.
Turf-tested Formolene offers low-burn
quick green-up, lasting color, nitrogen
release in one season, and blends with
other nutrients and pesticide chemicals.

Formolene is designed for lawn and
turf grass applications by professional
lawn care firms, Detrick said. It is ide-
ally suited for use anytime during the
lawn care season and it resists leaching
and volatilization from the soil. Formo-
lene requires no agitation and is non-
abrasive and won’t clog spray equip-

ment. For copies of Ashland’s Bul-
letin No. 1436, write Formolene, Ash-
land Chemical Company, Chemical
Systems Division, Dept. LF, P. O,
Box 2219, Columbus, Ohio 43216.

Political Action/
P.LC.A.A.

A Political Action Committee has
been established by the Professional
Lawn Care Association of America to
make the views of members known in
areas impacting on the industry. Mem-
bers are ). Martin Erbaugh, Chairman;
Don Burton, and Larry Brandt. The ac-
tion was taken at the recent meeting in
Cleveland, Ohio of the Association’s
Board of Directors. For further informa-
tion contact P.L.C.A.A., 435 N. Michi-
gan Ave., Suite 1717, Chicago, IL
60611.

““Come now, Jackson! Let’s not get petty.”

HOSE

WITHOUT

A REEL

There’s
No Messing
Around With
Hannay Reels

Eliminate hose mess

with  Hannay Reels!

® Pull out smooth &
easy. Windup straight
& fast.

e Store hose neatly,
ready to go when
you are.

® Less wear and tear
onyouandthehose.

® Fertilizers. Pesticides.
Herbicides Whatever
you spray, rely on
Hannay!

Free fact-packed Reel

Guide! Ask for your

copy today.

Buy Hannay Reels and
Wind Up With The Best sl ||

HANNAY
REELS

Ciifiord B. Hannay & Son, Inc., Weslerio, New York 12493
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Salt Index and Acidity

Foliar Burn and Soil Acidity Common Concern

by Stephen Brown

he tables shown below, which

are available from Michigan

State University Cooperative Ex-
tension Service, provide important in-
formation for lawn care professionals.

Table A shows the salt index and
acidity of common fertilizers. This in-
formation is valuable because fertilizers
are basically soluble salts which, when
applied, increase the osmotic pressure
of the soil solution. When the osmotic
pressure of the soil solution gets high
enough, water is pulled out of the grass
plant. This, of course, results in “‘chem-
ical burn”. The solubility of the fer-
tilizer, Table B, is related to the fertil-
izer’s “burn potential”’. Those prod-
ucts which are very soluble are more
likely to “burn” plants under adverse
conditions. In fact, very soluble fertil-
izers such as potassium chloride and
ammonium nitrate increase osmotic
pressure so much that they will often
prevent or delay germination of grass
seeds they come in contact with.

The “salt index”’ states the effect
of the fertilizer on the osmotic pres-
sure of the soil solution in comparison
to sodium nitrate. High salt indexes
indicate that the product can more
easily cause foliar burn under hot, dry
conditions.

Fertilizers also affect soil pH.
Most of the fertilizers used by lawn care
companies will acidify the soil but a
few do have the opposite effect (see
Table A). The fundamental rules re-
garding soil pH are as follows:

A. Fertilizers which have nitrogen

in the ammonia form or in other
forms which change to nitrates
(nitrificiation) will cause soil
acidity.

. Nitrogen fertilizers which have

the nitrogen in nitrate form but
in combination with bases such
as sodium or calcium will de-
crease soil acidity.

TABLE A

. The well-known potassium fer-

tilizers, such as muriate and sul-
fate of potash, have no long-
lasting effect on soil pH.

. The superphosphates generally

have no permanent effect on the
acidity of the soil.

* %

SALT INDEX AND ACIDITY OF SELECTED FERTILIZERS

Lbs.

Fertilizer Anal ysis Fertilizer :';l:: s:'d: ‘::::3 Ad;::?:?

/Ib. nutrient
Sodium Nitrate 16-0-0 6.3 100 630 1.8-B
Ammonium Nitrate 33-0-0 3.0 105 315 1.8-A
Ammonium Sulfate 21-0-0 4.8 69 331 52-A
Urea 46-0-0 2.2 75 165 1.7-A
Diammonium Phosphate 21-53-0 4.8 34 163 35-A
Calcium Nitrate 17-0-0 5.9 63 313 1.2-B
Potassium Nitrate 13-0-44 7.7(N) 74 570 1.8-B
Potassium Nitrate 13-0-44 2.3(K50) 74 170 1.8-B
Potassium Sulfate 0-0-54 1.8 46 84 -
Potassium Chloride 0-0-60 .7 116 194
Superphosphate 0.20-0 5.0 8 40
Superphosphate 0-46-0 v B 10 22

1 From Rader, et al., Soil Science 55:201-218. 1943.

Salt index based on equal amounts of nutrient reacting in the soil.

Expressed as (A) pounds of calcium carbonate required to neutralize

acidity from 1 pound of nitrogen or (B) basicity of 1 pound of nitrogen
is equal to this amount of calcium carbonate.
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TABLE B

SOLUBILITIES OF FERTILIZERS USED IN PREPARING LIQUID FERTILIZER SOLUTIONS

Fertilizer Parts Soluble in 100 Ib/gal
Parts Cold Water

Ammonium nitrate - NH4,NO; 118 9.8
Ammonium sulfate - (NH,),SO,4 71 5.9
Ammonium chloride - NH4C1 30 25
Calcium nitrate - Ca(NO3),.4H,0 266 221
Diammonium phosphate - (NH4)2HPO4 43 3.6
Monoammonium phosphate - NH,H,PO, 23 1.9
Nitrate of soda - NaNO5 75 6.0
Potassium chloride - KC4 35 29
Potassium nitrate - KNOg 13 1
Potassium sulfate - K,SOy4 12 1.0
Urea - KH,CONH, 78 6.5
Single superphos - Ca(H,P0O,4),.H,0.CaSO, 2 0.2
Treble superphos - Ca(H,PO4),.H,0 4 0.3
Sodium chloride - NaC1 36 3.0
Calcium chloride - CaC1,.6H,0 279 23.2
Borax - Na;B404.10 H,0 1 0.1
Copper sulfate - CuSo4.5H,0 32 24,
Ferrous sulfate - FeSO4.7H,0 16 i .
Magnesium sulfate - MgSO4.7H20 71 2.9
Sodium molybdate - NayM0O4.2H,0 56 4.6
Zinc sulfate - ZnSO4.7H,0 75 6.2

Manganese sulfate - MnSO4.4H,0 105 8.7
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Fall, Not Spring

Is Time to Act For a
Beautiful Lawn Next Year

ark this down on your

calendar: Fall is the best time

to prepare for a beautiful lawn
next summer, according to the Profes-
sional Lawn Care Association of America.
It’s only an old wives’ tale that spring is
the most important time for lawn care.
Most people think of spring as the time
for planting and fertilizing and fall as the
time for the lawn to rest. That’s true
for flower and vegetable gardens, but
not for lawns.

September is the best month to
reseed an existing lawn or start a new
one with cool season grasses (bluegrasses
and fescues). Unlike spring planting,
which permits only a month or two of
good growing conditions before hot, dry
weather arrives, fall will allow several
months of plant development weather
before the stresses of summer. Lawn
care professionals, like everyone else,
appreciate the topside appearance of a
lawn, but they know that the lawn’s
root system is the key to success. These
lawn growth experts apply approximately
two thirds of a lawn’s annual nutritional
requirements during fall and winter
months, and only one third the rest of
the year. Knowing not only how but
when to maximize root developement
is the single most important factor in
establishing and maintaining high quality
lawns.

Professionals also know that a lawn
is living and active in cold weather
months. Considerable research in the last
10 years has demonstrated clearly that
root system development occurs readily
in the winter, However, adequate
amounts of nitrogen, phosphorous and
potassium must be present in the soil
for root systems to develop correctly.
December, January and February are
all good months to fertilize, with Dec-
ember and January being ideal.

Fall is an excellent time for weed
control. In order for broadleaf weeds to
be effectively controlled, they must be
growing actively. Depending on where
you live, October or November provide
the best weed growing conditions. There-
fore, these two months are the best for
applying herbicide to eradicate broad-
leaf weeds. (It should be noted, however,
that annual grassy weeds such as crab-
grass are most easily controlled with
pre-emergent herbicides applied in the
spring.)

To sum it up, quality lawns need
considerable attending during the time
when many people think a lawn is dor-
mant. Fall is the time for action. Many
who want a beautiful lawn next year,
without the work and anxiety that go
with “do-it-yourself” lawn treatments,
call in a professional lawn care firm,
Their people are trained to do a profes-
sional job. No one has all the answers, but
a professional lawn care firm concentrates
time and effort in learning the most
up-to-date techniques of developing a
beautiful lawn— and then applying those
techniques. Its personnel continually
update their technical knowledge by
attending educational seminars and work-
shops. Members of the Professional
Lawn Care Association of America’sub-
scribe to the PLCAA’s Code of Ethics
and adhere to the highest standards of
business practice. A “hot line” has been
established to help inquirers find a
local member of the Association. The
“hot line” number: (312/644-0828),
Professional Lawn Care Association of
America, 435 North Michigan Avenue.,
Suite 1717, Chicago, IL 60611.

New ltems

New Edition of Dow
Insecticide Handling

Book

Dow Chemical has released the new
edition of “Dursban Insecticides . . . Sug-
gested Handling Procedures For Profes-
sional Lawn Care.”

Of special significance is the change
in the wording of the Biomonitoring
Section (page 1 & 2). Dow’s recom-
mendations for rechecking plasma
cholinesterase levels and withdrawal from
jobs are less stringent than before.

The new edition can be obtained by
contacting Dow Chemical, Midland,
Michigan, 48640. Refer to publication
number 134-366-80 when ordering. Old
copies of “Suggested Handling Pro-
cedures For Professional Lawn Care”,
bearing number 134-366-77, should be
destroyed.

Research in
Protective Clothing

Researchers at Michigan State Uni-
versity have determined that certain
synthetic fabrics provide a better shield
against pesticide exposure than does
cotton. In this study, the traditional
100% cotton chambray work shirt
allowed 25 times more pesticide through
its fibers than the nonwoven and lamin-
ated synthetics.

Dr. Jacquelyn Orlando, of Michigan
State University’s Department of Human
Environment and Design, said that the
researchers hope to come up with
specifications for clothing that would
protect against pesticides and still be
comfortable in hot weather.

An interesting finding of the Mich-
igan State University research is that
closely woven fabrics apparently enhance
pesticide penetration. Current govern-
ment recommendations regarding pesti-
cide use suggest that applicators wear
clothing made of such materials.
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Invaluable to the turfgrass professional —

Management of Turfgrass Diseases

By J. M. Vargas, Jr., Michigan State University

Golf course superintendents, lawn-care operators, landscapers,
and other turf professionals will find this book a convenient,
practical resource. Its up-to-date account of turfgrass disease
management provides the technical background required for
sound decision making and the practical information useful
in day-to-day operations. To guarantee accuracy and appli-
cability to all major growing regions of North America, the
book has been extensively reviewed by twenty professionals
throughout the country.

Emphasizing practical disease management, the book describes
major diseases of turfgrasses—their pathogens, symptoms,

occurrence, and most susceptible species—and their control
through cultural practices, chemical applications, and resis-
tant cultivars. As an aid to disease identification, the book
contains color plates illustrating specific diseases and tables
summarizing symptoms and treatments.

In addition, Management of Turfgrass Diseases examines
turfgrass fungicides and surveys individual turfgrass species.
It also discusses disease management strategies applicable to
golf courses, home lawns, and athletic fields.

Summer 1980, about 250 pages, illustrated, cloth, tentatively
priced at $25.00.

Contents

1 INTRODUCTION TO TURFGRASS DISEASES
Causes of Turfgrass Diseases / Importance of Turfgrass Diseases
/ ldentifying Turfgrass Diseases / Disease Management

2 FUNGUS DISEASES
Anthracnose / Rhizoctonia Brown Patch / Sclerotinia Dollar
Spot / Fading Out, Helminthosporium —Curvularia complex /
C-15 Problem / Copper Spot / Fairy Rings / Fusarium Blight /
Gray Leaf Spot / HAS Decline

3 FUNGUS DISEASES CONTINUED
The Helminthosporium Diseases / Pythium Blight / Ophiobolus
Patch / Powdery Mildew / Corticium Red Thread (Pink Patch)
/ The Rusts / Slime Mold

4 FUNGUS DISEASES CONTINUED
Spring Dead Spot / Snow Molds / The Smuts / Yellow Tuft
(Downy Mildew)

5 VIRAL, MYCOPLASMAL,AND NEMATODES DISEASES
Viral and Mycoplasmal Diseases / Nematodes

6 FUNGICIDES

Generic Names, Chemical Formulas, and Trade Names /
Systemic vs. Nonsystemic (Contact or Surface) Fungicides /
Resistance to Fungicides / Avoiding Resistance Problems /
Proper Use of Systemic Fungicides / Chemical Storage /
Proper Clothing / Criteria for Selecting a Fungicide / Sprayer
Calibration / Calculations to Save You Money

7 CULTURAL ASPECTS OF MANAGING TURFGRASS
DISEASES
Soil Fertility / Soil pH / Watering / Drainage / Mowing

Burgess Publishing Company

k 7108 Ohms Lane, Minneapolis, Minnesota 55435

4270/Printed in U.S.A.

8 USING DISEASE RESISTANCE IN TURFGRASS
CULTURE
Mixtures and Blends / Horizontal and Vertical Resistance

9 THE COOL-SEASON GRASSES—A PLANT PATHOLO-
GIST'S POINT OF VIEW

Cultivar Recommendations / The Bentgrasses / The Blue-
grasses / Tall Fescue / The Fine-Leaf Fescues / Meadow
Fescue / The Ryegrasses

10 THE WARM-SEASON GRASSES—A PLANT PATHOLO-
GIST'S POINT OF VIEW

Zoysiagrasses / Centipedegrass / Buffalograss / St. Augustine-
grass / Bermudagrass

11 TURFGRASS DISEASE MANAGEMENT STRATEGIES
Golf Course Diseases—Cool-Season Grasses: Golf Course
Greens, Tees, Fairways / Golf Course Diseases —Warm-Season
Grasses: Greens, Tees, Fairways

12 DISEASE MANAGEMENT STRATEGIES—
HOME LAWN GRASSES
Cool-Season Grasses / Warm-Season Grasses for Home Lawns

13 ATHLETIC FIELDS AND SPORTSTURF—DOIT RIGHT
THE FIRST TIME

Soil / Turfgrass Species—Northern / Turfgrass Species—
Southern / Cultivation

APPENDIX
LITERATURE CITED

Canadian Orders —contact McAinsh & Company, Ltd.
1835 Yonge Street
Toronto M4S 1L5, Ontario
or 730 West Broadway
Vancouver 9, B.C.
Price higher in Canada.
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Boots Hercules Launches Nitroform Identity Program

Boots Hercules Agrochemicals Co.
has launched a new identity program to
make the buying public more aware of
its long-lasting, nitrogen fertilizer Nitro-
form. Product Manager Bob Staib said,
“This program is aimed especially at
fertilizer formulators and blender-
mixers serving the turf and horti-
cultural market. It provides a way for
them to reduce bag costs as well as
promote Nitroform for BHA.”

Boots Hercules will pay resellers
a fertilizer bag allowance for using
the Nitroform logo on the front of
the bag. The allowance ranges from
$.015 to $.06, depending on the net
weight and percentage of nitrogen
derived from Nitroform. Professional
turf managers and nurserymen already

are familiar with Nitroform and its non-
burning, long-lasting characteristics.
But this organic fertilizer is not as well
known to the retail consumer of mixed
fertilizers. Boots Hercules believes
the retail consumer will be made more
aware of Nitroform through the bag
identity program. For more details
write to C. Robert Staib, Boots
Hercules Agrochemicals Co., Concord
Plaza, 3411 Silverside Road, Box
7489, Wilmington, Del. 19803.

Fusarium Blight Added

to Chipco 26019 Fungicide Label

n EPA registration for the con-

trol of Fusarium Blight on all

common turf grasses has been
granted for Chipco 26019 fungicide.
Fusarium Blight has become a limiting
factor in the widespread use of Kent-
ucky bluegrass on home lawns and golf
course fairways. Chipco 26019 now
offers economical Fusarium Blight
control and the continued use of Kent-
ucky bluegrass as a desirable turf grass
specie.

Application rate is 4 oz. of Chipco
26019 per 1000 square feet. Foliar
application should begin when condi-
tions first become favorable for disease
development. Two additional appli-
cations should be made at 14 to 21 day
intervals.

Chipco 26019 is a long residual
contact fungicide. The technical
ingredient, Iprodione, brings unique
new chemistry to the United States.
Chipco 26019 is also registered for the

control of Dollar Spot (including
Benomyl resistant strains), Brown
Patch, Helminthosporium leaf spot and
melting out,, Fusarium Patch (Pacific
North West, only west of the Cascade
Mountains) and Suppression of Gray ‘.
and Pink snow mold. For more infor-
mation, write to Rhone-Poulenc Chemi-
cal Company, Agrochemical Division,
P.O. Box 125, Monmouth Junction,
New Jersey 08852.
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New Ideas

Pump for Truck Refill

Barebo Inc., manufacturers of the
Otterbine Floating industrial aerators
introduces an innovated gas powered
Floating Evacuation Pump. Available
in 3.5 to 8 horsepower Briggs & Stratton
engine, these portable pumps can operate
within 2 inches of water.

With no seals to wear out, Otterbine
Pumps require little maintenance. No
need for suction hoses, foot valves or
priming. Discharges water at a rate of
350 to 700 GPM. Write today for free
brochure to Barebo Inc., 576 North St.,
Emmaus, PA 18049, or use reply card.

Circle No. 3 on Reader Reply Card

FEATURES
15 6UP
SPIRIG-30 (30 Magnification) 29.50 26.55
SPIRIG-100 (100 Magnification) 67.50 60.75

Supplied with batteries

If check accompanies your order. deduct an additional 2% and SAT pays the shipment by UPS

© AUTOMATICALLY ILLUMINATING * SIMPLE TO FOCUS  LOW COST ® LIGHTWEIGHT » COMPACT

Here’s a product for the real turfgrass professional—
enabling the user to differentiate between various

lawn diseases on the job. The Spirig-100 port-
able microscope is precision made in Switzerland,

and is illuminated by batteries in the canted cylinder.
When barrels are snapped together the iight is auto-
matically extinguished.

Inc., Solder Absorbing Technoiogy,
357, Cottage Street, Springfield,
Mass. 01104, USA, phone (413) 788-6191

TWX 710-350-6466

Circle No. 4 on Reader Reply Card
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September

Sept. 16-17
VPI and SU Turfgrass Research
Field Days. Turfgrass Research
Center, Blacksburg, Va. Contact:
John R. Hall, 11, Ext. Specialist,
VPI & SU, 426 Smyth Hall, Blacks-
burg, Va. 24061.

Sept. 22-25

Northwest Turfgrass Annual Con-
ference. Sunriver Lodge, Sunriver,
Oregon. Contact: Dr. Roy Goss,
Northwestern Turf Association,
Western Washington Research and
Extension Center, Puyallup,
Washington, 98371.

Sept. 23

Turfgrass Field Tour and Equip-
ment Show. Agronomy Farm,
Oklahoma State University, Still-
water, Oklahoma. Contact: R.
V. Sturgeon, Jr., 115 LSE,
Oklahoma State University, Still-
water, Oklahoma, 74078.

Sept. 29
Midwest Turf Field Day. Purdue
Agronomy Farm, Highway 52 West,
West Lafayette, Ind. Contact: Dr.
W. H. Daniel, Department of
Agronomy, Purdue University, West
Lafayette, Ind. 47907.

Sept. 30
Kansas State University Turf Con-
ference. Kansas State University
Union, Manhattan, Kansas. Con-
tact: R. N. Carrow, Horticulture
Department, Waters Hall, Kansas
State University, Manhattan,
Kansas, 66506.

October

Oct. 7-9
Kentucky Turfgrass Conference and
Field Day. Eastern Kentucky Univ-
ersity, Richmond, Kentucky.
Contact: Kenneth B. Rue, Ken-
tucky Turfgrass Council, 3110
Brownsboro Rd., Louisville, Ken-
tucky, 40206.

Oct. 14-15
Symposium on Turfgrass Insects.
Holiday Inn, Columbus, Ohio.
Contact: Dr. B. G. )Joyner, Plant
Diagnostic Labs, Chemlawn Corp.,
6969 Worthington-Galena Rd.,
Suite L, Worthington, Ohio, 43085.

Oct. 16-17
Southwest Turfgrass Association
Conference. New Mexico State
University, Las Cruces, New Mexico.
Contact: Dr. Arden Baltensperger,
Southwest Turfgrass Association,
New Mexico State University, P.O.
Box 3-Q, Las Cruces, New Mexico,
88003.

Oct. 19-22
28th Annual Conference and Show.
University of Florida, Alachua
County Fairgrounds and Hilton
Hotel, Gainesville, Florida. Contact:
Beth Eyman, Executive Secretary,
Florida Turfgrass Association, 1520
Edgewater Drive, Suite E, Orlando,
Fla., 32804.

Oct. 21-22
Green Industry Seminar, Commu-
nity Arts Building, Michigan State
Fairgrounds, Detroit, Michigan.
Contact: Phil Goulding, Number1,
Public Work’s Drive, Pontiac, Mich-
igan, 48054.

November

Nov. 5-7
Missouri Lawn and Turf Conference.
University of Missouri, Columbia,
Missouri. Contact: Dr. John
Dunn, 1-43 Agriculture Building,
Columbia, Missouri, 65211.

Nov. 9-12
Southern Turfgrass Conference.
Birmingham Hyatt House, Birming-
ham, Alabama. Contact: Dr. Euel
Coats, Southern Turfgrass Asso-
ciation, Drawer CP, Mississippi
State University, 39762,

Nov. 10-13
National Lawn Care Business Con-
ference. Sheration Twin Towers,
Orlando, Florida. Contact: Erik
Madisen, Box 1936, Appleton,
Wisconsin, 54913.

Nov. 12-14
First Professional Lawn Care Asso-
ciation of America Convention.
Commonwealth Convention Center,
Louisville, Kentucky. Contact:
Glenn Bostrom, PLCAA, Suite
1717, 435 N. Michigan Ave.,
Chicago, Illinois, 60611.

December

Dec. 1-4
National Fertilizer Solutions Asso-
ciation 26th Annual Convention
and Chemical/Equipment Exhibi-
tion. Las Vegas, Nevada. Contact:
Jerry Eisele, NFSA, 8823 N.
Industrial Rd., Peoria, lllinois,
61615.

Dec. 8-11

New Jersey Turfgrass Expo '80.
Cherry Hill Hyatt House, Cherry
Hill, New Jersey. Contact: Dr,
Henry Indyk, Soils and Crops
Department, P.O. Box 231, Cook
College, New Brunswick, N.J.,
08903.

|
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Part 1

What We DON'T Know
About Fusarium Blight

by Patricia L. Sanders

in the development of the field symptoms. At this time, it is
not possible to say with confidence what biotic and environ-
mental factors may be involved in the etiology of Fusarium
blight.

Disease Description

Descriptions of Fusaréum blight in research reports are
variable. Couch and Bedford reported that disease symptoms
initially appeared in the field as scattered light green circular
patches 2-6"" in diameter. In later stages of disease develop-
ment, the patches were 1-3’ in diameter, light tan in color, and

Pat is a Research Associate in the Dept. of Plant Pathology
at the Pennsylvania State University. She is responsible for
the Research Program in Causes and Control of Turfgrass

Diseases. Pat’s excellent article, ““The Microscope In Turf-
grass Disease Diagnosis,” appeared in the last issue of ALA.

Introduction

usarium blight is a severe mid-summer disease of Ken-

tucky bluegrasses (Poa pratensis) on home lawns, golf

course fairways, and other recreational areas. The use
of the bluegrass cultivar Merion is widespread on such areas be-
cause of its resistance to other diseases, vigor of growth and
recovery, and excellent play characteristics. Merion is particu-
larly susceptible to Fusarium blight, and, because of its wide-
spread use, loss of recreational and amenity turf to this disease
can be severe in mid-summer. Fusarium blight is also an im-
portant concern of the sod production industry, and is causing
increasing problems for these enterprises.

The disease was first described by Couch and Bedford
who observed it on Merion Kentucky bluegrass in southeastern
Pennsylvania. Since Couch and Bedford first described
Fusarium blight, a great deal of research effort has been ex-
pended in attempts to understand and control this disease.
Much of the research to date has led to contradictory conclu-
sions, and control of Fusarium blight is still a difficult prob-
lem. In spite of intensive study, many aspects of Fusarium
blight remain unexplained, including the role that Fusaria play
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.
often contained center tufts of unaffected grass, producing a Casual Organisms
characteristic “frog-eye” appearance. In addition to “frog-
eyes”, affected areas also appeared as crescents, streaks, and Couch and Bedford identified the Fusarium blight patho-
circles. Couch postulated that both a leaf-blighting and a root gens as Fusarium roseum f. sp. cerealis ‘Culmorum’ and
rot phase may occur. Fusarium tricinctum f. sp. poae. Couch and Bedford con-
Another early worker reported that Fusarium blight in- cluded that F. roseum and F. tricinctum were the primary
fection centers were small (dollar spot size) at the outset and incitants of Fusarium blight, based on (1) consistency of iso-
increased in size as the disease progressed. In his observations, lation over a broad geographic area for several growing seasons,
“frog-eyes” were rare, and the disease in the field was confined (2) the high degree of pathogenicity shown by these isolates |
primarily to the crown area. Other researchers described on greenhouse-grown, seedling grass, and (3) the lack of
Fusarium blight of Kentucky bluegrass in California as being pathogenicity or inconsistency of isolation of other micro-
confined to the stem base and crown. ‘‘Frog-eyes” were not organisms. Koch’s postulates* have never been completed
observed, and all plants within a blighted area were killed. for Fusarium blight because attempts to produce the field
Still another worker, describing Fusarium blight in symptoms on mature bluegrass with consistency by inocula-
Pennsylvania, reported that the first symptoms noted were tion or environmental manipulation have been largely un- l'
wilt and darkening of scattered areas of turf in the heat of the successful. Pathogenicity studies with Fusaria have usually
day. Within 48 hours, these areas took on a permanently- been done by foliar inoculation of immature, greenhouse-
wilted, gray-green appearance, and then collapsed and grown grasses. Occasionally, greenhouse inoculation of grasses
bleached to a tan color. “Frog-eyes’” were common, and the with Fusaria have been attempted by placement of the fungal 1
size of the affected area did not increase from the time the propagules in the root zone. In all but one instance, green- !
darkened patch was observed to the time the plants collapsed house studies have not resulted in disease development that %
and turned tan. In severe infections, these patches coalesced paralled development in the field. Without a reliable inocula- J
to form large areas of blighted turf. tion procedure, it is not possible to determine with certainty
L whether the Fusaria that are regularly isolated from bluegrass .
& 3 showing symptoms of Fusarium blight are indeed the causal |
Many aspects of Fusarium bllght pathogens. A study by Smiley, which attempted to determine
o . the relationship between the numbers of Fusaria isolated from
remain Unexplalned ) bluegrass areas with the incidence of Fusarium blight, revealed :
— a negative correlation between these two parameters. ‘
Leaves, crowns, and roots of Merion Kentucky bluegrass !
from field infection centers of Fusarium blight have been
examined histologically. Specimens from the “frog-eye”, dead :

ring, and periphery of the dead ring exhibited varying degrees
of vascular plugging in roots and crowns. A coarse, septate
mycelium not typical of Fusarium in morphology and staining
reaction was noted in the cortex of the crowns and in the cor-
tex, perivascular fibers, endodermis, and xylem vessels of roots
from the “frog-eye” and the dead ring. The fungus was most
prevalent in specimens from the dead ring, and was never
found in crowns from symptomless grass.

*  “Koch’s Postulates” are a set of procedures which plant

pathologists routinely go through to determine if a given
pathogen is responsible for specific symptoms.
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Host and Cultivar Susceptibility

Fusarium blight is not a serious problem on most cool sea-
son Kentucky bluegrasses in areas where summer stress condi-
tions are not severe. It is the long, hot summers of the trans-
ition zone that the disease can assume epiphyotic proportions.
Funk observed that very few of the best bluegrass cultivars
have the qualities which allow production of an attractive,
compact, dense, disease-free turf in severe summer environ-
ments. He therefore suggests that susceptibility to Fusarium
blight is the result of an interaction between turfgrass cultivar
and the environment under which the grass is grown. Studies
on the relative susceptibility of bluegrass cultivars and blends
to Fusarium blight produce results that vary somewhat from
location to location.

Disease Development

Funk presented a list of factors which he believed might
predispose turfgrass to Fusarium blight. These included high
temperature, high humidity, recurring drought stress, reduced
air circulation, excessive nitrogen, dense lush growth, thatch,
close mowing, nematodes, and other diseases. Partyka stated
that, since the Fusarium pathogens were present in most turf
areas, infection and disease development were related to stress
conditions, primarily drought and high temperature. He noted
that anything restricting roots; such as compaction, shortage
of nutrients, thatch development, nematodes, or insects;
could predispose turf to drought stress and Fusarium blight
development. He stated, further, that anything impeding
water penetration; such as thatch, slope, or compacted soil;
may induce water stress conditions.

Most research into the effect of temperature indicates that
Fusarium blight incidence and severity increases as summer
temperatures increase. Studies employing artificial inoculation
of greenhouse-grown, seedling grass reveal that disease was
most severe at temperatures between 81° and 91° F, and that
severity increased as temperatures increased. In the field, the
disease is active only during the warmest part of the summer,

Weather records indicate no
apparent relationship

and Fulton stated that temperatures of 81° F or above are
necessary in the 7 to 14 days prior to the development of
Fusarium blight symptoms. However, a survey of weather
records for 1966 and for 1973-1978 indicated that there was
no apparent relationship between disease outbreaks and
summer temperatures.

Most workers believe that drought stress is an important
factor in the etiology of Fusarium blight. Cutwright and
Harrison studied the effect of environmental factors on
Fusarium infection of greenhouse-grown grass. Disease sever-
ity was greater under low irrigation at all inoculum levels.
Couch and Bedford, however, found no significant differences
in disease incidence between any of the Fusarium isolate/soil
moisture regimes which they investigated in the greenhouse.
In a field irrigation plot experiment, as the amount of irriga-
tion increased from marginal to abundant, Fusarium blight
decreased from 40% of the plot area affected to less than 1%.
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Troll observed that Fusarium blight was severe in Massachu-
setts during the moisture stress summer years of 1960-1966,
but was less severe during the wet summer in 1967. In a
Merion Bluegrass home lawn, no symptoms occurred in 1967,
but occurred again in 1968, a year with a dry summer. Fulton
observed that outbreaks of Fusarium blight in Pennsylvania are
almost always preceded by a period of warm, wet weather
followed by dry weather. A survey of weather data in New
York indicated, however, that Fusarium blight outbreaks al-
ways occurred soon after a major rain.

Fusarium blight appears to be most prevalent on older,
established bluegrass areas. Bean observed that a stand must
be 3-years-old or more before the disease will occur, and
Fulton reported that Fusarium blight in Pennsylvania was
common on turf stands older than 5 years and was seldom
seen on stands less than 2 years old. Cutwright and Harrison,
however, observed Fusarium blight on stands of Merion that
were less than 2 years old. Sanders and Cole have observed the
disease on stands of blue-grass less than 1 year old.

There is a commonly held belief among those who work
with turf that thatch accumulation predisposes turfgrass to
Fusarium blight, but there is little research evidence to support
this hypothesis. Several studies show no relationship be-
tween thatch depth and Fusarium blight severity. Turgeon ob-
served no relationship between the thatching tendency of a

No relationship between thatch

depth and Fusarium blight
serverity

bluegrass cultivar and its susceptibility to Fusarium blight.
On a sodded turf area, Fusarium blight was found to be most
severe where the thatch layer was thinnest. Both Turgeon and
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Funk have observed coincident increase in thatch and
Fusarium blight severity on field plots treated with tricalcium
arsenate.

There appears to be a consistent relationship between
severity of Fusarium blight and level of nitrogen fertilization.
Endo and Colbaugh found that the disease was most severe in
the field of plants receiving high levels of nitrogen and low
amounts of water. Greenhouse studies show increased sus-
ceptibility to Fusarium infection when grass was grown under
high levels of nitrogen.

Of the nutrient elements other than nitrogen, the role
of calcium has been investigated. Couch and Bedford reported
the results of a greenhouse investigation of the influence of
normal and 0.1 normal levels of calcium on the susceptibility
of foliage of seedling fescue, bluegrass, and bentgrass. In this
study, disease incidence was significantly higher in plant
groups grown under 0.1 X calcium. Another worker was un-
able to correlate disease severity in the field with low calcium
levels. Applications of 1 kg hydrated lime/month/1000 ft.2
were found to significantly increase incidence of Fusarium
blight.

Partyka has raised the possibility that predisposing root
organisms may be involved under certain conditions, He
questioned whether organisms such as Pythium or Rhizoctonia
may be present at low levels of activity early in the growing
season and may be capable of weakening the turf so that
Fusaria become established readily under favorable conditions.

Vargas and Laughlin investigated the role of Tylen-
chorhynchus dubuis, the stunt nematode, in Fusarium blight
development on Merion Kentucky bluegrass. A survey by the
authors indicated that Merion plants growing in blighted areas
had poorly developed root systems, and were associated with
high soil populations of T, dubius. Based on the results of
greenhouse experiments, Vargas suggested that Fusarium
blight may involve an interaction between F. roseum or F.
tricinctum and T. dubius, or that T. dubius alone may be
responsible. Couch and Bedford, however, were unable to
associate high levels of parasitic nematodes with incidence of
Fusarium blight. Cole observed that levels of parasitic nema-
todes were low on two Pennsylvania golf courses with histories
of severe Fusarium blight. Both Vargas and Smiley have
reported field control of Fusarium blight with nematicide
application. Couch, however, obtained no disease suppres-
sion in field trials employing 4 nematicides.

There is a lack of consistency in results of research done
at varying places and times to determine the effect of specific
environmental stresses on the development of Fusarium blight.

Recently, Smiley has suggested that, since response to stress

at the cellular level is similar regardless of the stress,

Fusarium blight may be triggered by stress in general, rather
than a particular stress or stresses.

X %

In the next issue of AL A, Pat Sanders considers
chemical control of Fusarium blight, looks at the role of
moisture stress in Fusarium outbreaks, and discusses re-
cent research on this strange and often devastating disease.
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CLASSIFIED ADS

TRUCK

1979 Ford 1000 gallon tank, Marlow Pump, PTO, Hannay
Reel, 4,500 owner driven miles, must sell, Call Kevin
(313) 422-7852

TANK

800 gallon stainless steel spraytank, $1,200. Call John Garvey
(313) 425-1769.

MANAGEMENT OPPORTUNITY
Fast growing, Michigan based firm seeking a creative, self-
starting seasoned horticulturalist to assume responsibility
for development and implementation of tree and shrub care
division. Related product and equipment knowledge impera-
tive. Excellent salary and career growth potential. Send
resume & salary history in confidence to “Horticulturalist”
c/o AMERICAN LAWN APPLICATOR.

1979 1-ton Chevy with 700 gal. tank, power take off pump & hose
reel, less than 9,000 miles on odometer, excellent condition. Call
Bob or Ed (513) 773-3109.

No charge for classified ads to subscribers of American Lawn
Applicator

SPRAY RIGS

MUST SELL— brand new, never used, 100 high
pressure rigs ready for truck mounting. Each includes
3% h.p. engine, Hydro Cell Piston Pump, Hannay elec-
tric hose reel with clutch and lock for 250’ hose, 300
gal. rectangular chemical resistant X-Link tank to fit
vans, pick-ups, flat-beds and trailers. Pumps up to 10
gal./minute adjustable to 800 PSI. Ideal for tree and
lawn spraying, pest control, pressure washing, etc.
F.O.B. Chicago.

Valves, meters, guns, hoses, root feeders and oth-
er accessories also available.

For Information Call
Mr. France (312) 455-8601
or Write
Security Products
P.O. Box 59225
Chicago, IL 60659

Must Sell I

BENHAM CHEMICALS

Turfgrass Chemicals & Fertilizers

We carry a complete line of turfgrass chemicals
for your lawnspray service.

Weed Killers Fertilizers
® DACTHAL ® UREA
@ BETASAN @ POTASH
® TRIMEC ® PHOSPHOROUS
024D ® PAR-EX IBDU
©2,4-D + MCPP
® BANVEL

Representing:
Diamond Shamrock Dow
Rhone-Poulenc Elanco
Dupont Velsicol

3190 Martin Road
Walled Lake, MI 48088

Office: (313) 624-3200 Warehouse: (313) 834-3010

Circle No. 7 on Reader Reply Card

e b
NOW! ASK FOR IT BY NAME!”

-

“FLEXISPRAY"

HIGH PRESSURE WEED/BUG SPRAY HOSE
Ideal for sprays, chemicals, air, oil & water
Withstands up to 800 lbs psi
Tough, corrugated PVC cover
Smooth, abrasion-free inner tube for easy flow
® NEW! “'Supertrel”’

Our super-tough spray hose

SEND FOR YOUR FREE NEW CATALOG!
FLEXITUBE INTERNATIONAL CORPORATION
BOX 292, WILLOW GROVE, PA. 19090

TEL: 215 674-8036
TELEX: 834-247 QUICKSHARE PHA

Circle No. 5 on Reader Reply Card




GREEN INDUSTRY SEMINAR

The Auditorium is designed to provide close association
between stage presentations and audience.

GREEN INDUSTRY SEMINAH
Pre-registration Forry

71

["] Enclosed is a check for $ to pre-register
—— persons at $7.50 each per day

I WANT TO BE A HERO and get
ahead of my competition!

Name:
Address:

[] Send data on local hotel/motel accommodations
[J Oct. 21st— Turfgrass ] Oct. 22nd— Ornamental

Mail to: Phil Goulding, Number 1, Public Works Drive,
Pontiac, Ml 48054, Registration Deadline Octover 6, 1980

=

Plan on attending one of the country's most
important turfgrass events - the 8th Annual

GREEN INDUSTRY SEMINAR!
This year's Seminar will be held October 21
at the Community Arts Building, Michigan
State Fairgrounds, Detroit, Michigan and will
feature many exhibits and lecturers on cur-
rent turfgrass subijects. Pre-registration is
only $7.50 per person, including lunch. Booth
space rental (10 x 20) only $95.00. Use for
below. October 215t-Turfgrass. October 22nd-
Ornamentals

GREEN INDUSTRY SEMINAR
Booth Space Rental Form

Name:
Address:

[] Please reserve booth space (10 x 20) $95

[] Check enclosed [ ] invoice above

address
[] Send data on local hotel/motel accommodations

Mail to: Phil Goulding, Number 1, Public Works Drive,
Pontiac, M| 48054, Registration Deadline October 6, 1980

)




“I'm really proud

of our Lescosan team.
They're here to serve

you with our early order
and early delivery program.

I\

Art Wick Harry Podvia

ALE
Herb Cole

Glenn Lessig

Bill Tanner Ron Giffen

They'll take your orders for Lescosan,
for Lescopar, Lescopex, Lesco A 4-D and
other produgtsig.Qur complete turfline.

LESC® probucts

. . BEARNATIONWIDE
Division of Lakeshore Equipment & Supply Co — m, 321 5325
300 South Abbe Road, Elyria, Ohio 44035 COLLE s
(216) 323-7544 Call Collect l" °“l°
A Family of Fine Products (800) 362-7413

Lescosan 12.5G—Lescorene— Lesco 4—Lescobor—
Lescopar—Lescopex—Lesco Non-Selective

Herbicide —Lesco MSMA—Lesco Thiram 75W— Lescozyme
—Lakeshore Chinch Bug & Sod Webworm Control

CALLBARB

Circle No. 6 on Reader Reply Card




