TAKE-ALL PATCH: THE
BENTGRASS DESTROYER

by Peter H. Dernoeden, University of Maryland

ake-all patch disease (formerly

I known as Ophiobolus patch) is
an extremely destructive dis-

ease of bentgrass, caused by the

fungus Gaeuannomyces graminis var.
avenae.

Peter H. Dernoeden is associate pro-
fessor of agronomy in the college of
Agriculture at the University of Mary-
land in College Park.
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Common in western Europe, Aus-
tralia, and the United States, take-all
patch was first reported in Holland
(1931) on a bentgrass putting green.

Symptoms of the disease are most
conspicuous in late April through
June, and in autumn when cool, wet
weather prevails. Affected bentgrass
turf dies in circular patches a few
inches in diameter and may progress
to two or more feet in diameter.

When the disease is active, the
outer perimeter of the patch assumes
a bronzed appearance, eventually
turning a bleached or tan color.

The small circular patches in-
crease in size over a number of years
and dead bentgrass in the center of the
patch is often replaced by broadleaf
weeds (especially dandelions) and oc-
casionally Poa annua.

Because the fungus attacks the

Above, an untreated control plot in the
1983-85 fertility and soil acidification study.
Right, a plot treated with ammonium
chloride during the same study.

Bronze color of active take-all patch in
creeping bentgrass. The dandelions are
colonizing the interior areas of dead patches
and the smaller, dollar spot disease patches.




TABLE 1

Evaluation of fungicides for curative control of take-all patch in a Penncross creeping bentgrass turf.

Take-all severity* Turf color**
Treatment and rate/1000 ft.2 May 5 May 21 June 25 June 4 June 25
Bayleton 4.0 oz. 4.8c+ 5.3b 4.8bc 8.9¢c 8.2b
Chipco 26019 4.0 oz. 6.8b 5.0b 6.3b 9.9a 9.0a
Banner 3.0 fl. oz. 6.8b 6.3ab 6.0b 8.8¢c 8.8a
Daconil 2787 8.0 fl. oz. 7.5ab 6.2ab 6.3b 10.0a 9.0a
BMAS 1.0 fl. oz. 4.7c 2.0c 276 9.1bc 7.2c
Untreated Control 9.0a 8.0a 9.7a 9.5ab 9.0a

*Severity was visually determined on a 0 to 10
scale where 0 = no disease and 10 = all turf
dead in affected patches.

**Color was visually determined on a 0 to 10
scale where 0 = brown turf and 10 = dark
green turf.

+ Means in a column followed by the same
letter are not significantly different at the 5%
level according to the Bayes LSD.

root system, turf in affected areas is
easily detached and is reminiscent of
the type of damage caused by white
grubs. Adjacent patches may coalesce
resulting in large, irregular patches of
dead turf.

During the spring, circular patches
are generally a bronze color. How-
ever, some have reported a reddish-
brown color of affected turf in Mary-
land.

Root damage and plant death may
not become apparent until hot,
drought-like conditions develop.

A microscopic examination of in-
fected roots reveals that the fungus
possesses two distinguishable hyphal
froms: 1) brown or colorless hyphae
that branch and produce infection
structures (hyphopodia), and 2) dark
brown ‘runner hyphae' which may
form multiple strands of five or more
hyphae.

The fungus uses hyphopodia and
massive infection cushions
(pseudoparenchymous mats) to pene-
trate roots. Frequently epidermal
cells appear healthy although the
fungus can be observed growingalong
the epidermis and penetrating cells.

Vascular tissues are eventually
plugged and roots turn brown and die.
Runner hyphae also colonize stolons
and grow upwards along sheathes and
invade the crown, killing the plant.

Root infection is favored by moist
soil conditions and cool soil tem-
peratures (54-68 degrees F).

G. graminis produces needle-
shaped spores borne in a flask-shaped
structure (perithecium). Usually pro-
duced during the autumn and early
winter, the perithecia are often diffi-
cult to find in the field.

The fungus survives the winter as
spores or as resting mycellium within
infected tissues.

The spores germinate on roots but
not on leaves or sheaths. The germ
tubes of the spores penetrate root
hairs and epidermal tissues.
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The soil pH factor

There is an interesting relationship
between take-all patch and soil pH.
The disease occurs in soils with 4.5 to
7.5 pH ranges but is most severe in the
neutral to alkaline range (pH 7 and
higher).

Professor J.D. Smith noted that soil
pH in the upper one inch of turf was
critical for disease development.

On those sites where the disease
was found in Maryland, soil was a

Symptoms of the disease
are most conspicuous in
late April through June,
and in autumn when
cool, wet weather
prevails.

sandy loam texture and was in the 6.7
to 7.2 pH range.

Smith further noted the disease
was generally more severe after an
application of ground limestone.

Dr. Noel Jackson, explaining the
sudden appearance of the disease in
the eastern U.S., suggests the fungus
has caused mild, chronic disease
symptoms in eastern bentgrass turf
and has been either mis-diagnosed or
dismissed as a cultural problem.

However, the recent severe out-
breaks of the disease may be attri-
buted to a decline of naturally-
occuring microorganisms that have
antagonized and suppressed the
pathogen.

This theory is strengthened by pre-
vious studies involving take-all dis-
ease of cereal crops, also caused by the
tritici or avenae varieties of G. gram-
inis.

Outbreaks of take-all on suc-
cessively-grown cereal crops reach

peak severity in two to four years and
the decline. Take all is more prevalent
the second year following soil fumiga-
tion and is more severe on virgin soils.

Then decline of take all has been
attributed to a build-up of micro-
organisms suppressive to the patho-
gen.

Likewise, the encouragement of
the disease in fumigated soils or on
soils where typical soil micro-
organisms have not been introduced
is due to the demise or absence of
these antagonists.

Dr. Jackson notes that the sup-
pressive mechanism is reduced or
eliminated in turf by pesticides and/
or other intensive managerial prac-
tices.

Several researchers have achieved
dramatic disease reduction through
the use of various fertilizers,
fungicides, and chlordane.

Smith reported excellent control
using 1.5 pounds of nitrogen per 1000
sq. ft. from monoammonium phos-
phate orammonium sulfate, and from
an organomercurial fungicide applied
twice on a three-week interval.

Fertilizer control is attributed to 1)
growth stimulation by the nitrogen
component, and 2) to acidification of
the surface layer, which presumably
discourages the ability of the patho-
gen to cause disease.

Fungicide control

Fungicides were evaluated for take-
all control in Maryland in 1980 (table
1). In that study fungicides were ap-
plied on April 23, May 7, and May 23.
Disease symptoms were conspicuous
before application, developing
around mid-April. The disease re-
mained active until early July.

All fungicides, except Daconil
2787, significantly reduced disease in-
tensity within two weeks of the initial
application.

PMA (an organomercurial) pro-
vided excellent suppression of symp-



TABLE 2

The effectiveness of various fertilizers, sulfur and PMA in controlling take-all patch of Penncross
creeping bentgrass turf in Easton, MD. Thatch depth and thatch and soil pH were measured in 1985 at

the conclusion of the experiment.

Application Percent of plot 1985**
rate area injured Thatch depth pH
Treatment* per 1000ft? 1984 1985 (cm) atc
Ammonium sulfate 0.75 IbN 2.5a" 0.0a 3.2a 6.6ab 6.3b
Ammonium chloride 0.75 IbN 0.2a 0.0a 3.0abc 65 b 6.3b
Urea 0.75 IbN 3.7a 0.3a 2.9abcd 6.9ab 6.5ab
gulfur 90G 0.75 IbS 4.7a 6.0bc 3.0abc 6.7ab 6.4ab
If -+

uan%';non um sulfate 0.50 IbS + 0.5 IbN 1.2a 3.0ab 3.1ab 6.7ab 6.5ab
PMA 10L 1.0floz 4.7a 1.3ab 2.6cd 6.9ab 6.5ab
PMA 10L + Sulfur 90 G 1.0 floz + 0.75 IbS 2.0a 8.7¢c 2.7bcd 6.7ab 6.4ab
PMA 10L +

ammonium sulfate 1.0floz + 0.75 IbN 0.3a 1.0ab 2.8abcd 6.9a 6.4ab
Untreated control — 10.7b 9.0c 2.5d 6.9a 6.6a

* Fertilizers and sulfur were applied three
times on monthly intervals between Oct. and
Dec. 1983 and Sept. and Dec. 1984, and
again in April of 1984 and 1985. PMA alone or
with either sulfur of ammonium sulfate were
applied once in Oct, and Nov. 1983, April,
Sept. and Oct. 1984 and April 1985

** Thatch depth was determined in July 1985

and pH was determined in June 1985. Soil
for pH measurements was taken from a one
inch zone just below the thatch layer.

** Means separated at the 5% level by the
Bayer LSD

toms throughout the test period. Un-
fortunately PMA is only registered for
control of snow mold diseases.

However, fall and early winter ap-
plications (applied at a time legal for
control of snow mold) have helped re-
duce take-all severity the following
spring.

All fungicides had suppressed but
not eradicated the disease by June 25.

Repeat applications of PMA, how-
ever, discolored turf. The high rates of
Bayleton and Banner elicited an un-
favorable, blue-purple color in the
turf.

Acidification of soil with am-
monium sulfate is the primary
cultural approach to control take-all
patch.

Early studies used to establish this
approach, however, evaluated exces-
sively high levels of nitrogen (8, 12, or
20 pounds of nitrogen per 1,000 sq. ft.)
fertilizer to achieve successful sup-
pression of disease symptoms.

A University of Maryland experi-
ment, however, was initiated to deter-
mine how rapidly various acidifying
agents would suppress take-all to ac-
ceptable levels with conventional-use
rates and dates of application.

Because of the favorable test re-
sults achieved with PMA, it was ap-
plied preventatively with either
sulfur or ammonia sulfate to see if
acccelerated take-all suppression
could be achieved.

It should be noted that the sulfur
used in this test was formulated as a
granule (90G) rather than a powder of
flowable form. The materials were ap-
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plied in the fall and early spring at
conventional-use rates as shown in
table 2.

Data collected in June, 1984 indi-
cated the two most effective treat-
ments in reducing take-all were
ammonium chloride and PMA plus
ammonium sulfate.

Ammonium sulfate, which had
eliminated the disease in two applica-

Once rain begins, fire
ants...may be effectively
controlled with mound
treatments of diazinon,
Dursban, Orthene,
Amdro bait or MC-96.

tions (.78 pounds of nitrogen per 1,000
sq. ft.) in an English study did not re-
duce take-all severity to an acceptable
level.

Sulfur, PMA plus sulfur, PMA plus
urea reduced disease severity but to
an unacceptable level of control.

Treatments were reapplied in the
fall of 1984 and spring of 1985 and by
June, 1985, plots treated with am-
monium chloride and ammonium
sulfate were free of take-all. Urea-
treated plots had only a trace of dis-
ease activity.

The date was the opposite of that
anticipated and may be related to the
inability of granular forms of sulfur to
rapidly acidify the thatch.

The view is supported by 1985 pH

data in table 1, which shows that only
ammonium chloride reduced pH of
the thatch layer significantly when
compared to untreated turf.

Thatch levels
Thatch depth, as expected, was
higher in plots treated with fertilizer.

Interestingly, plots receiving only
sulfur also had significantly more
thatch than untreated turf.

The importance of thatch in the
severity of take-all is unknown.
However, it is likely that manage-
ment of the thatch micro-environ-
ment will be a key factor in control
of the disease.

The pH data in table 2 provide a
good indicator of how slow the acid-
ification process is in both thatch and
soil.

But thatch and soil pH data may be
misleading due to the buffering capa-
city of soil and organic matter, and our
inability to accurately assess pH in
soil water adjacent to roots, where
take-all fungus resides.

It is probable that the soil water
adjacent to and on roots has a much
lower pH than may be indicated on a
routine soil test, an important fact to
remember when considering that
acidification is believed to be the pri-
mary factor responsible for alleviating
take-all with ammonium sulfate and
ammonium chloride.

Some researchers say that the
chloride anion lowers the water po-
tential of a cell sap in roots and that
this physiological response reduces
the ability of the take-all fungus to
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colonize roots.

It's also theorized that acidification
of the soil water either directly re-
duces growth of the take-all fungus or
that it favors growth of other micro-
organisms, which effectively compete
with or in some other way antagonize
G. graminis var. avenae.

Ammonium chloride appears to be
our most formidable weapon against
take-all. The findings of our studies
show ammonium sulfate does not
rapidly reduce disease severity but it
does work.

Combining the Maryland test re-
sults with information obtained else-
where, one would recommend the
use of ammonium chloride to combat
take-all patch.

A second choice is a combination
of ammonium sulfate with muriate of
potash (KCL), and a phosphorus fertil-
izer.

The phosphorus could be elimi-
nated where soil testing reveals exist-
ing moderate of high P levels.

PMA, where legal to apply, should
be used in the fall for preventative
control of snow mold disease and
should provide additional benefit
against take-all.

Three to four pounds nitrogen and
potassium per 1,000 sq. ft. from the
aforementioned fertilizers should be
applied annually for at least two
years.

Furthermore, the use of lime or
topdressing soil with a pH above 6.0
should be avoided, and thatch should
be controlled through aerification
and/or verticutting.

The use of ammonium fertilizers
will provide good winter color to turf
but they also encourage growth (and
therefore increased mowing) into
early winter. WT&T
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