What'’s the
Power-Bilt
experience?

You probably know it by a lot
of names. Some of the
greatest names in golf today.
Barber. Beard. Nichols.
Coody. Brewer. Blalock.
Ehret. Sandra Palmer. All
members of the Hillerich
& Bradsby Golf Advisory
Staff. It's the experience
of playing well. Of
winning. Make your
game a Power-Bilt
Experience.

POWER-BILT

HILLERICH & BRADSBY CO.

Louisville, Kentucky
Sold in Golf Professional Shops only.
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TURFGRASS RESERRCH RelleW

ENDOTHALL CONTROL
OF POA ANNUA

The role of 7-oxabicyclo (2.2.1)
heptane-2, 3-dicarboxulic acid
(endothall) in annual bluegrass
(Poa annua L.) control in turf. A.J.
Turgeon. 1971. Ph. D thesis, Mich-
igan State University. pp. 1-101.
(from the Department of Crop and
Soil Sciences, Michigan State Uni-
versity, E. Lansing, Mich. 48823 ).

The objective of this investiga-
tion was to determine the basis for
the selectivity of endothall in
Kentucky bluegrass and bentgrass
turfs and the potential of endo-
thall as a control for annual blue-
grass. Field, greenhouse and growth
chamber studies were conducted
over a period of three years.

Results of these extensive ex-
periments can be summarized as
follows. Foliar applications of
endothall made under controlled
greenhouse conditions caused a
distinct suppression of annual
bluegrass without discoloration
or browning of Kentucky blue-
grass or creeping bentgrass. How-
ever, the responses to foliar endo-
thal applications in five field ex-
periments were quite varied in
terms of selectivity. Annual blue-
grass control was achieved but
with a distinct discoloration of the
desirable Kentucky bluegrass and
creeping bentgrass species. The
variability in selectivity was at-
tributed to variations in the physio-
logical condition of the plant and
the season of year in which the en-
dothall was applied. Although the
desirable species exhibited dis-
tinct foliar necrosis, they were
able to recover rather rapidly,
whereas annual bluegrass was
more seriously effected; recu-
peration was delayed for a much

longer period of time. The visual
responses were supported by net
photosynthetic measurements,
which showed a reduction from en-
dothall applications in both Ken-
tucky bluegrass and creeping bent-
grass. It lasted for 48 hours after
application. In the case of annu-
al bluegrass, the reduction in net
photosynthesis lasted for a sub-
stantially longer period of time
following treatment.

The author indicated that en-
dothall has potential for reduc-
ing annual bluegrass infesta-
tions in Kentucky bluegrass and
creeping bentgrass turfgrass com-
munities when applied as a foliar
spray in late summer. This may in-
volve a gradual transition result-
ing from the superior competi-
tive ability of the desirable spe-
cies caused by the endothall inhi-
bition of annual bluegrass, rath-
er than quick eradication. The ef-
fectiveness of endothall was en-
hanced by (a) the addition of a sur-
factant and (b) the use of relative-
ly large spray volumes. The author
warns, however, that a temporary
discoloration or browning of the
desirable species is frequently as-
sociated with foliar endothall ap-
plications. Late summer and ear-
ly fall applications were more ef-
fective in annual bluegrass con-
trol than spring applications.

Studies concerning root appli-
cations of endothall using a
granular carrier resulted in great-
er selectivity between annual
bluegrass and the perennial turf-
grass species than was obtained
with foliar applications. These re-
sponses were confirmed by both
greenhouse and field experiments.
Root absorption studies revealed
that the quantity of endothall ab-
sorbed by annual bluegrass was

continued on page 26



BEARD from page 24
much greater than that for Ken-
tucky bluegrass or creeping bent-
grass. The greater selectivity was
also evident in the photosyn-
thetic measurements. A transpira-
tion rate study revealed significant
reductions which were much great-
er in annual bluegrass than in
Kentucky bluegrass and creeping
bentgrass. This effect resulted
from root applications, but not
from foliar applications.

The effectiveness of granular
applications (root absorption)

varied in field experiments de-
pending on the soil type and irri-
gation practices. The best annual
bluegrass control and the highest
selectivity occurred (a) on soils
low in clay and organic matter
and (b) with turfs that had been
maintained under a frequent irri-
gation schedule that avoids plant
moisture stress.

Investigations concerning the
basis of selective control of an-
nual bluegrass revealed that dif-
ferential absorption accounted
for about 50 per cent of the selec-
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tivity with foliar applications
and 20 per cent from root applica-
tions. The rates of endothall trans-
location and metabolism were not
significantly different. However, the
relative sensitivity of the physiologi-
cal system, particularly respiration
and photosynthesis, to endothall
was significantly different and con-
tributed significantly to the selec-
tivity along with the absorption dif-
ferentials.

Finally, the investigator ob-

served intraspecies variability in
sensitivity to endothall. The an-
nual, noncreeping, prolific seed-
forming types were killed at a sub-
stantially lower rate of endothall
application than the perennial,
creeping types. Thus, the rate re-
quired for control of annual blue-
grass in a given situation will vary
not only with the season of year,
physiological condition of the
plant, soil type and irrigation
practices, but also with the par-
ticular type of annual bluegrass
that exists within the turfgrass
community.
Comments: Endothall is not a new
herbicide. It has been evaluated for
annual bluegrass control many
times over the past 12 to 15 years.
The results from previous studies
can be summarized as somewhat
erratic annual bluegrass control
with a high potential for injury to
the desirable turfgrass species.
Results from this investigation
reveal some of the potential rea-
sons for the erratic performance of
endothall in past experiments.

Herbicide selectivity is defined
as the control of weeds within a
turfgrass community without
killing or no more than slightly ef-
fecting the desirable turfgrass
species, such as creeping bentgrass
and Kentucky bluegrass. Selec-
tivity is relative and can be
achieved in a number of different
ways and at several different times
during application, absorption and
translocation of the herbicide.

Selectivity and the degree of con-
trol is greater from late summer or
fall applications than from spring
applications, although some vari-
ability can probably be antici-
pated even within this period. The
variability. in response to environ-
mental and cultural factors can be
explained in relation to the basis of



selectivity. The studies reveal that
endothall activity is primarily the
result of differential rates of endo-
thall absorption and the physiologi-
cal effects on the photosynthetic
and respiration processes within a
given species.

A particularly interesting conclu-
sion resulting from these studies
was that selectivity was much great-
er if the endothall herbicide is
absorbed through the root system
rather than the foliage. The possi-
bility of granular endothall applica-
tions to the soil is quite attractive
in terms of the increased selectivity.

The main problem with foliar
applications is the variability
that can be anticipated. There is a
high potential for discoloration
and browning of the desirable
turfgrass species. This is certainly
objectionable even though it may
only be a temporary effect with
the desirable species recovering
rapidly while the annual blue-
grass is being eliminated. Perhaps
additional studies can more clear-
ly delineate the environmental
and cultural conditions under
which endothall could be applied
foliarly for effective control of
annual bluegrass without injury
to the desirable turfgrass species.

The use of a material such an en-
dothall is particularly attractive
because it is a relatively simple
structure that has a rapid rate of
biodegradability. This is a desir-
able feature for herbicides used in
modern turfgrass culture because
the environmental pollution is-
sue is of such great concern. The use
of short-lived herbicides such as en-
dothall is particularly attractive
for this reason.

The short-lived herbicide is also
beneficial to the turfgrass species
from the standpoint of no long-term
detrimental effects on the desir-
able turfgrass species. This is in
contrast to most of the available
preemergence herbicidés used for
annual bluegrass control which
do have certain detrimental ef-
fects on the turfgrass root system
as well as inhibiting certain
physiological growth processses.

The results of this investigation
at Michigan State have stimulated
a renewed interest in endothall
as a potential herbicide for the
control of annual bluegrass. Per-

haps increased research efforts
with this herbicide at other state
experiment stations will provide
the professional turfman with
sufficient information so that it
can be incorporated as one of the
herbicides available to the turf-
man for annual bluegrass control.
Finally, the variability in effec-
tiveness of control within the an-
nual bluegrass species is a very sig-
nificant finding. The perennial,
creeping types required higher
rates of endothall to achieve con-
trol. This may be one of the major

reasons for the diversity in the de-
gree of annual bluegrass control
obtained from experiments with
various herbicides conducted in
states throughout the country.
Thus, when assessing the annual
bluegrass control data for a given
herbicide it is important to know
whether an annual, bunch type or
perennial, creeping type of annu-
al bluegrass was used. The profes-
sional turfman must also de-
termine which type or combination
of annual bluegrass types exist on
his own golf course. (]
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