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E N D O T H A L L C O N T R O L 
O F POA A N N U A 

The role of 7-oxahicyclo (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). 

T h e object ive of th is investiga-
tion was to determine the basis for 
t h e se lec t iv i ty of e n d o t h a l l in 
Kentucky bluegrass and bentgrass 
t u r f s and the po ten t i a l of endo-
thall as a control for annual blue-
grass. Field, greenhouse and growth 
c h a m b e r s tudies were conduc ted 
over a period of three years. 

Resul ts of these extensive ex-
pe r imen t s can be s u m m a r i z e d as 
f o l l o w s . F o l i a r a p p l i c a t i o n s of 
endotha l l made under cont ro l led 
g r e e n h o u s e c o n d i t i o n s c a u s e d a 
d i s t i n c t s u p p r e s s i o n of a n n u a l 
b l u e g r a s s w i t h o u t d i s c o l o r a t i o n 
o r b r o w n i n g of K e n t u c k y b lue-
grass or creeping bentgrass. How-
ever, the responses to foliar endo-
thal applications in five field ex-
p e r i m e n t s were q u i t e va r i ed in 
terms of selectivity. Annual blue-
g r a s s c o n t r o l w a s ach ieved but 
with a distinct discoloration of the 
desirable Kentucky bluegrass and 
c r e e p i n g b e n t g r a s s spec ies . T h e 
var iabi l i ty in selectivi ty 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 
d e s i r a b l e spec ies e x h i b i t e d dis-
t i nc t f o l i a r n e c r o s i s , they were 
a b l e to r e c o v e r r a t h e r r a p i d l y , 
w h e r e a s a n n u a l b l u e g r a s s was 
m o r e s e r i ous ly e f f e c t e d ; recu-
pera t ion was de layed for a much 

longer per iod of t ime. The visual 
responses were suppor ted by net 
p h o t o s y n t h e t i c m e a s u r e m e n t s , 
which showed a reduction f rom en-
dothal l appl ica t ions in both Ken-
tucky bluegrass and creeping bent-
grass. It lasted for 48 hours af ter 
appl ica t ion . In the case of annu-
al bluegrass , the reduct ion in net 
photosynthes i s lasted for a sub-
s t a n t i a l l y l o n g e r pe r iod of t i m e 
following t reatment . 

The a u t h o r indicated tha t en-
d o t h a l l has p o t e n t i a l fo r r e d u c -
ing a n n u a l b l u e g r a s s i n f e s t a -
t ions in Ken tucky bluegrass and 
creeping bentgrass turfgrass com-
munities when applied as a foliar 
spray in late summer. This may in-
volve a g radua l t rans i t ion resul t -
ing f r o m t h e s u p e r i o r c o m p e t i -
tive abil i ty of the desirable spe-
cies caused by the endothall inhi-
bi t ion of annua l bluegrass , r a th -
er than quick eradication. The ef-
fect iveness of endothal l 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 
d i sco lora t ion 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 annua l bluegrass con-
trol than spring applications. 

S tudies concern ing root appl i -
c a t i o n s of e n d o t h a l l u s ing a 
granular carrier resulted in great-
er se l ec t iv i ty be tween a n n u a l 
b luegrass and the perennial tu r f -
g r a s s spec i e s t h a n was o b t a i n e d 
with foliar applications. These re-
sponses were con f i rmed by both 
greenhouse and field experiments. 
Roo t abso rp t i on studies revealed 
that the quanti ty of endothall ab-
s o r b e d by a n n u a l b l u e g r a s s was 
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m u c h g r ea t e r than tha t for Ken-
tucky bluegrass or creeping bent-
grass . T h e grea ter selectivity was 
a l so e v i d e n t in the p h o t o s y n -
thetic measurements. A transpira-
tion rate study revealed significant 
reductions which were much great-
er in a n n u a l b l u e g r a s s t h a n in 
Ken tucky bluegrass and creeping 
b e n t g r a s s . This e f f e c t r e su l t ed 
f r o m r o o t a p p l i c a t i o n s , but not 
f rom foliar applications. 

T h e e f f e c t i v e n e s s of g r a n u l a r 
a p p l i c a t i o n s ( roo t a b s o r p t i o n ) 

va r i ed in f ie ld e x p e r i m e n t s de-
pending on the soil type and irri-
ga t ion pract ices . T h e best annua l 
b luegrass cont ro l and the highest 
se lect ivi ty o c c u r r e d (a) on soi ls 
low in c lay and o r g a n i c m a t t e r 
and (b) with t u r f s t ha t had been 
ma in ta ined under a f requent irri-
ga t ion schedule t h a t avoids plant 
moisture stress. 

I n v e s t i g a t i o n s c o n c e r n i n g the 
b a s i s of se l ec t ive c o n t r o l of an-
nual bluegrass revealed tha t dif-
f e r e n t i a l a b s o r p t i o n a c c o u n t e d 
for about 50 per cent of the selec-

t iv i ty with f o l i a r a p p l i c a t i o n s 
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. 

F i n a l l y , t he i n v e s t i g a t o r ob-
served in t raspecies var iabi l i ty in 
sensitivity to endotha l l . The an-
nual, noncreeping , prol i f ic seed-
forming types were killed at a sub-
s tant ia l ly lower rate of endo tha l l 
a p p l i c a t i o n t h a n the p e r e n n i a l , 
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, 
p h y s i o l o g i c a l c o n d i t i o n of t he 
p l a n t , soil t y p e and i r r i g a t i o n 
pract ices , but also with the par -
t icular type of annual b luegrass 
t h a t ex i s t s wi th in t h e t u r f g r a s s 
community . 
Comments: Endothall is not a new 
herbicide. It has been evaluated for 
a n n u a l b l u e g r a s s c o n t r o l m a n y 
times over the past 12 to 15 years. 
The results f rom previous studies 
can be s u m m a r i z e d as somewha t 
e r ra t ic annua l bluegrass con t ro l 
with a high potential for injury to 
the d e s i r a b l e t u r f g r a s s spec i e s . 
R e s u l t s f r o m th is i n v e s t i g a t i o n 
reveal some of the potent ia l rea-
sons for the erratic performance of 
endothall in past experiments. 

Herbicide selectivity is defined 
as the con t ro l of weeds within a 
t u r f g r a s s c o m m u n i t y w i t h o u t 
killing or no more than slightly ef-
f e c t i n g t h e d e s i r a b l e t u r f g r a s s 
species, such as creeping bentgrass 
and K e n t u c k y b l u e g r a s s . Se l ec -
t iv i ty is r e l a t i v e and c a n be 
achieved in a number of different 
ways and at several different t imes 
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 
appl ica t ions , a l though some vari-
ab i l i ty c a n p r o b a b l y be a n t i c i -
pated even within this period. The 
variability in response to environ-
mental and cultural factors can be 
explained in relation to the basis of 
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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 t he e n d o t h a l l h e r b i c i d e is 
absorbed through the root system 
rather than the foliage. The possi-
bility of granular endothall applica-
tions to the soil is quite at tractive 
in terms of the increased selectivity. 

T h e m a i n p r o b l e m with f o l i a r 
a p p l i c a t i o n s is the v a r i a b i l i t y 
that can be anticipated. There is a 
high p o t e n t i a l fo r d i s c o l o r a t i o n 
and b r o w n i n g of the d e s i r a b l e 
turfgrass species. This is certainly 
ob jec t ionab le even though it m a y 
only be a t e m p o r a r y ef fec t with 
the d e s i r a b l e spec ies r e c o v e r i n g 
r ap id ly whi le the a n n u a l b lue -
grass is being eliminated. Perhaps 
additional studies can more clear-
ly d e l i n e a t e the e n v i r o n m e n t a l 
and c u l t u r a l c o n d i t i o n s u n d e r 
which endo tha l l could be appl ied 
fo l i a r l y f o r e f f e c t i v e c o n t r o l of 
a n n u a l b l u e g r a s s w i thou t i n j u r y 
to the desirable turfgrass species. 

The use of a material such an en-
dothal l is par t icu la r ly a t t r ac t ive 
b e c a u s e it is a r e l a t ive ly s i m p l e 
structure that has a rapid rate of 
b iodegradab i l i ty . This is a des i r -
able feature for herbicides used in 
modern t u r f g r a s s cul ture because 
the e n v i r o n m e n t a l p o l l u t i o n is-
sue is of such great concern. The use 
of short-lived herbicides such as en-
dothal l is par t icu la r ly a t t r ac t ive 
for this reason. 

The short-lived herbicide is also 
beneficial to the turfgrass species 
from the s tandpoint of no long-term 
de t r imen ta l e f fec ts on the desi r -
able t u r f g r a s s species. This is in 
con t ras t to mos t of the ava i lab le 
p reemergence herbicides used fo r 
a n n u a l b l u e g r a s s c o n t r o l wh ich 
do have c e r t a i n d e t r i m e n t a l e f -
fects on the turfgrass root system 
as well as i nh ib i t i ng c e r t a i n 
physiological growth processses. 

The results of this investigation 
at Michigan Sta te have st imulated 
a r enewed i n t e r e s t in e n d o t h a l l 
as a p o t e n t i a l h e r b i c i d e f o r t h e 
cont ro l of annua l bluegrass . Per -

h a p s i n c r e a s e d r e s e a r c h e f f o r t s 
with this herbicide at o the r s ta te 
expe r imen t s ta t ions will provide 
the p r o f e s s i o n a l t u r f m a n with 
suf f ic ient i n fo rma t ion so tha t it 
can be incorporated as one of the 
h e r b i c i d e s a v a i l a b l e to t h e t u r f -
man for annual bluegrass control. 

Finally, the variability in effec-
tiveness of control within the an-
nual bluegrass species is a very sig-
n i f i c a n t f i n d i n g . T h e p e r e n n i a l , 
c r e e p i n g types r e q u i r e d h ighe r 
rates of endothall to achieve con-
trol. This may be one of the major 

reasons for the diversity in the de-
gree of annual b luegrass cont ro l 
ob ta ined f rom exper imen t s with 
v a r i o u s h e r b i c i d e s c o n d u c t e d in 
s t a t e s t h r o u g h o u t t h e c o u n t r y . 
Thus , when assessing the annua l 
bluegrass control da ta for a given 
herbicide it is impor tant to know 
whether an annual, bunch type or 
perennia l , c reeping type of annu-
al bluegrass was used. The profes-
s i o n a l t u r f m a n m u s t a lso de-
termine which type or combinat ion 
of annual bluegrass types exist on 
his own golf course. • 
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