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Abstract 

A f i e l d  test was conducted to determine the most 

e f fecti v e  spring appl ication t iming and the most e ffective 

concentration for u s e  o f  American Cyanamid's ACP 1 9 1 1  plant 

g r owth regul ator. Three d i f ferent concentrations o f  ACP 

1 9 1 1 ,  a l so known a s  E v e n t ,  were u s e d  f o r  eac h o f  f i v e  

d i f ferent dates. The f ie l d  test was conducted on roug h 

tur f at C o l e s  County Airport, I l l ino i s ,  in  the spr ing and 

summer o f  1987 . 

The dominant grasses in the test s ite we re f e scue 

( Festuca prate n s i s  Huds . )  and bl uegrass (Poa prate n s i s  L . ) .  

Event was appl ied at concentrations o f  s ix ,  e ig ht and 

ten o u n c e s  per a c r e  o n  March 11, Apr i l  3 ,  Apr i l  1 7 ,  May 1 

and May 16. Embark, a product of 3M Company, was appl ied 

for comparison on May 1 .  

Event was eval uated for the reduction in we ight, from 

contro l ,  o f  mate r ia l  harve sted from the test plots. 

S u b j e c t i v e  tests on the height ,  i nj ur y ,  c o l o r ,  s e edhead 

production , and weed control in the test plots were a l so 

conducted to support the we ight stud i e s. These common 

subject i v e  tests are inc l uded for compl eteness.  

It appeared that Event was most e f fective when appl ied 

at a concentration of ten ounces per acre regard l e s s  of 

appl ication timing. We ight stud i es a l so indicate that, as 

t ime pas s e s ,  later appl ication dates b e c ome more e f fe c t i v e  

than the pre v ious dates: howe v e r ,  the o v e ra l l  percent 



reduc tion fal l s  o f f .  For t h e  5 / 1 4  sam p l e  dat e ,  t h e  April 

17 appl ication date is most e f fective producing an 81% 

reduc tion from the contro l .  For samp l e  date 6/10,  the May 

l application date is most effec tiv e producing a 78% 

reduction. Final l y ,  the 7 / 1 0  sample date indicates 

application date 5/16 is most e f f e c t i v e ,  produc ing only a 

4 2% reduc tion. The subjective study on turf height 

suppor ts the data from the weight stud ie s. Later 

application dates a l so were more e f fe c t i v e  than previous 

dates, as time passed. E v e n t ,  when used at the most 

e f fective concentration and applied at the most e f f e c t i v e  

d a t e ,  was superior t o  Embark at the reduc tion o f  tur f 

grow t h .  



I n troduc t ion 

Event consists of the ammonium sal t s  of two 

i m i d i zolinone compounds,  imazapyr and imayet hapyr ( Table 

1 ) .  These two compounds are known to control the growth o f  

many monocots and herbaceous and woody d icots ( American 

Cyanamid Co. ,  1985 A, B and c ,  1986 ) .  Se l ec t i v ity i s  by 

the d i f ferential metabo l ism of i m i d i z o l inones to 

nonherbac idal forms by the d i f ferent spec i e s  ( Shan e r ,  e t  

a l . ,  1 9 8 4 ) .  Event was recommended for u s e  on tal l fescue, 

perennial ryegrass, b l uegrass and bahiagrass in limited 

care-low main tenance areas and l im i ted wear areas ( American 

Cyanamid Co . ,  1 988 ) .  

Imid i zolinones regulate p l ant growth by i n h i b i t ing the 

action of acetohydroxyacid synthase ( Shaner, et al., 1984 

and 1 9 8 5 ) .  Acetohydroxyacid syn t hase i s  an enzyme w i t h i n  

t h e  common pathway for the syn thesis o f  the al iphat i c ,  

branched chained am ino ac ids l eucine,  i so l en c i n e  and valine 

( Mi fl i n  and Lea,  1982 ) . 

Imazapyr i s  absorbed through roots and fo i l age of 

plants and i s  accumulated in mer i s t ematic r e gions ( Shaner , 

e t  al.,  1 9 8 5  and Van Can t fo r t ,  e t  a l . , 1 9 8 6 ) .  O n c e  i n  t h e 

soil , lateral and vert ical movement was limited,  8 0  to 90% 

r em a i n e d  in  t h e  top s i x  i n c h e s  o f  so i l  a f t er one year and 

no ac t i v e  ingred i e n t  was noted more than three inches 

ou t s i d e  t h e  s t ud y area in a f i e l d  t e s t  by Van Can t fo r t ,  e t  

a l . ,  ( 1 9 8 6 ) .  



I ma z a pyr was tran s l ocated a t  a s t e ady r a t e  o u t  o f  t h e  

l e aves for four days after treatment, so subsequent 

transl ocation was noted after four days. Tran sl ocation was 

found to be e q u a l  to above a n d  be l ow g r o u n d  port ion s of t h e  

plan t  ( Shaner, e t  al . ,  1985 ) . 

I n  l aboratory study imazapyr was foun d to be stab l e  i n  

water and i n  pH5, 7 and 9 bu f fered so l u t ion s when stored i n  

t h e  dark. Howe v er ,  when exposed t o  sun l ig h t  t he ac t i v e  

i ngredient rapid 1 y degraded. A ha 1 f 1 i f  e of 3. 7, 5 . 3  and 

2 . 5  days was determ ined from a twe l ve hour exposure period 

for imazapyr when i n  d i s t i l l ed water, pH5 and pH7 buffered 

solu tion respec t i v e l y  (American Cyanam id Co., 1985 B and 

C) . H i g h  temperat ure and h i g h  soi l  mo i s t ure increases 

degradation a l t houg h i n  f i e l d  stud i e s  ac t i v i ty pers ists for 

three mon t h s  to two years (American Cyanam id Co . ,  B and C ) . 
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Table 1. The Components of ACP19ll. 

chemical family 
modecular 
formula 
structural 
formula 

IUPAC name 

C A  name 

molecular weight 
melting point 
solubility 

physical state 

partition 
coefficient 
pH 

stability 

EPA 
registration i 

other names 

Imazapyr 

Imidizolinone 
c'13H15N30 3 

2 (4-isopropyl-4-
methyl-5-oxo-2-
imidizolin-2-yl) 
n icotinic acid 

2-(4,5-dihydro-4-
methyl-4-( 1- . 
methylethyl}-5-
oxo-lH-imidazol-
2-yl] -3-
pyr idinecarboxy­
l ic acid 
261. 3 
160-173°c 
1-1.5% in a2o at 
2s0c 
white to tan 
powder, slightly 
acetic acid odor 

l. 3 at 22°c 
3.0-3.5 at a 1% 

. solution in a2o 
at 250C 
18 months minimum 
at 250C 

241-273 (noncrop 
use} 
Arsenal; chopper; 
AC252,925; 
CL252,925 

(American Cyanamid 
Co., 1985A, 1988) 

3 

Imazethapyr 

Imidizolinone 
C15N19N303 

5 ethyl-2-(4-
isopropyl-4-
methyl-5-oxo-2 
imidizolin-2-yl) 
nicotinic acid 
2-[4,5- dihydro-4-
methyl-4-(1-
methyletyl}-5-oxo­
-lH-imidazol-2-yl] 
-5-ethyl-3-
pyr id inecarboxy­
l ic acid 
289.3 
172-17S0c 
1415ppm in a2o at 
25°c 
white to off white, 
c rystaline solid, 
odorless 

not available 
not available 

not available 

not available 

Pursuit; 
CL263,499; 
AC263,499 

(American Cyanamid 
Co., 1985C, 1988) 



M e t hods 

The test plots were e stabl i shed a t  Co l e s  County 

Airport, 5 m i l e s  we st o f  Charleston, I l l ino i s  and 2 . 5  mil e s  

e a s t  o f  Mattoon, I l l ino i s  on u. S .  Route 1 6 ,  map 

coordina t e s  R8E, Tl2N (I l l ino i s  S t a t e ,  1965 ) .  The p l o t s  

were 30 f eet by 6 f e e t  w i t h  a three foot zone between e a c h  

p l o t  and a f i fteen f o o t  border around the t e s t  area. There 

were a total of 63 p l o t s ,  21 in each of three repet i t ions. 

Each repe t i t ion consisted of 15  treatments o f  the pl ant 

growth reg u l a tor (PGR) ACP 1 9 1 1  appl i e d  on f i v e  d i f ferent 

dates at three separate concentrations. Embark was a l so 

appl ied once for comparison. The remaining p l o t s  were used 

as contro l s.  

Prior to staking out the plots,  t he turf wa s cut to a 

uniform h eigh t o f  two inches on Dec ember 1 9 ,  1986, the 

w i nter before the f i e l d  tests were to be conducted. This 

w a s  done to e n s ure a n  e q u a l  b a s e l i n e  for a l  1 t e s t s .  T h e  

cutt ings were removed from t h e  t e s t  are a .  

Random s o i l  sampl e s  were a l so taken Dec ember 1 9 ,  1986, 

to determine the substrate o f  the t ur f .  

S o i l  p H  was determined by thoro u g h l y  m i x i ng 40 m l s  o f  

d i s t i l l ed water w i t h  20 g o f  a ir dr ied so i l  and l eav ing the 

mixture to equ i l ibrate for 12 hours. The so i l  so lut ion was 

then rem i x ed and pH was determined u s i ng a Corning model 

7 pH meter (Page et al. , 1965 ) .  
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So i l  texture was determ ined by the Bouyoucos 

hygrometer method (Bouyoucos,  196 2 ) .  Air dr i e d  so i l  was 

s ie v ed throug h a U.  S. #10 s i e v e .  F i f t y  g rams of soil were 

added to 30 m l  o f  1 M N a 2 co3 d i s pe r s i n g  a g e n t  a n d  20 m l  o f  

d i s t i l l ed wa ter and the so l u t ion was then mixed i n  a 

b l ender for two minutes.  T h i s  m i x t ure was then transferred 

to a graduated cyl inder and the total v o l ume wa s increased 

to one l i ter w i t h  d i st i l l ed water. Hygrometer readings 

were taken at 40 seconds, 4.5 minutes and 1 hour. 

The amount of soil organic ma tter was determined by 

c o lorime tric assay. A i r  dried s o i l  wa s s ie v e d  through a 

U . S. #10 s i e v e .  One g r am o f  soi l  was combined w i t h  10 m l  

o f  1 N K 2cr 2o7 a n d  1 0  m l  o f  c o n c e n t r a t e d  s u l f u r i c  a c id a n d  

then l e f t  for 3 0  minutes. Eighty m i l l i l i ters o f  d i st i l l ed 

water were then added. The soil m i x ture was vacuum 

f i l tered. Opt ical den s i ty was determined u s i n g  a Bauc h and 

Lomb spectron ic-20 zeroed and 600 nm. Control so l u t ions of 

one , three and f i v e  perc e n t  sucrose were made , and opt i c a l  

dens i ty recorded, t o  construc t a standard cur v e  for 

compari son (Page e t  al . ,  1 9 6 5 ) .  

E v e n t ,  obtained from American Cyanamid Company, was 

appl ied in concentrat ions of 6,  8 and 10 ounces per acre in 

a v o l ume of 30 g a l l on s  per acre as reque sted by American 

Cyanamid Company. Embark was a l so appl ied i n  a v o l ume o f  

3 0  g a l l on s  per  a c r e ,  a t  a c on c e n t r a t i on o f  2 4  ou n c e s  p e r  

acre as was recommended by l abe l i n s t r uc t ions. Event was 
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appl i e d  on M a r c h  1 1 ,  Apr i l  3 ,  Apr i l  1 7 ,  May l an d  M a y  1 6 .  

These dates are roug h l y  comparab l e  to 5 % ,  40%,  8 0 % ,  1 0 0 %  

and 1 0 0% o f  turf "greenup" respe c t i v e l y .  Ef fort was made 

to space appl ication dates at two week i n terva l s ,  weather 

perm i t t ing (Tab l e  2 ) .  Embark was applied on May 1, after 

100% greenup as was suggested by the l ab e l  instruc t ions. 

Test plots were ass igned at random . 

A hand-he l d  spray boom was used to apply the pl an t 

growth regul ators. T h is apparatus consisted o f  four 

noz z l es ,  each 20 i n c hes apart on a boom, several two l i ter 

b o t t l e s  contain ing the material to be appl ied and a 

pressur ized b o t t l e  o f  co 2 to discharge the p l an t  growth 

regul ators. The noz z l es were sing l e  aperture w i t h  a 110° 

ang l e  o f  appl icat ion , Teejet Model 110035. To al l ow for a 

3 0 %  o v e r l ap,  t he boom was h e l d  1 0  t o  1 2  i n c h e s  abo v e  t h e  

turf. For proper appl icat ion rate the PGR's were appl ied 

w i t h  40 psi boom pressure at three m i l es per hour. 

Prior to sampl ing , each plot was d i v ided into subplots 

o f  6' x 1 5 ' ,  6' x 7 . 5' and 6' x 7 . 5'. One 6' x 7 . 5' 

subplot was used to determine turf produc t ion by we ight 

from c l ippings c o l l e cted by a bagging mower cutting to two 

inches. These subplots were cut to two inches on Apr i l  2 9 ,  

1987. Those subpl ots ye t to be treated w i t h  a PGR were 

again cut to two inches two days be fore PGR application. 

This prac t ice o f  cutt ing the turf two days prior to 

appl ication o f  a PGR was recommended for Embark in l ab e l  

6 



Table 2. Detailed calendar of methods used in the study of 
plant growth regulator ACP1911 (Event) at Coles 
County Airport, Illinois. 

December 19, 1986: Test area was mowed to two inches, test 
plots were staked out and soil samples were taken. 

March 11, 1987, 3:11 p.m.: First application of ACP1911. 
Agproximately 5% greenup. Soil and air temperature 
5 C. Wind speed was neg 1 ig ib 1 e. 

March 24 through April 2, 1987: Rain and wind speeds over 
20 mph prohibited PGR application. 

April 3, 1987, 3:30 p.m.: Second application of ACP1911. 
Agproximate greenup 40%. Soil and air temperature 
5 C. Wind speed 6 mph with gusts to 21 mph. 

April 17, 1987, 3:00 p.m.: Third application of ACP1911. 
Approximate greenup 80%. Soil temperature 16° c, air 
temperature 19° C. Wind speed was negligible. 

April 291 1987: Plots were divided into subplots. One 
subplot per plot for weight studies and two for 
observational studies. The subplot for weight studies 
and one subplot for observational studies were cut to 
two inches. The other subplot for observational 
studies was left uncut. 

May 1, 1987, 3:00 p.m.: Fourth application of ACP1911, 
only application of Embark. Approximate greenup 100%. 
Soil temperature 24° c, air temperatures 25° c. Wind 
speed 8 to 12 mph. 

May 14 ,1987: Subplots for weight study for the May 16 
application of ACP1911 were cut. Weight samples were 
collected for controls and plots where PGR's were 
previously applied. Visual studies of turf height and 
seedhead reduction. 

May 16, 1987, 3:00 p.m.: Fifth and final application of 
ACP1911. Approximate greenup 100%. Soil and air 
temperature 26°c .  Wind speeds of 5 to 10 mph. 

May 21, 1987: Visual studies of height of turf, seedhead 
reduction of turf and injury to turf were conducted. 

May 29, 1987: Visual studies of height of turf, seedhead 
reduction of turf, injury to turf and weed reduction 
in turf were conducted. 
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Table 2 .  (continued) 

June 1 0 ,  1987: Collection of samples for weight study and 
visual study of injury to turf were conducted. 

June 1 1 ,  1987: Visual studies and height and seedhead 
reduction of turf were conducted. 

June 2 0 ,  1987 : Visual studies of height of turf, seedhead 
reduction of turf, injury to turf and weed reduction 
of turf were conducted. 

July 2 ,  1987 : Visual studies of height and weed reduction 
of turf. 

July 1 0 , 1987 : Collection of samples for weight study. 

August 1 8 ,  1 9 87: Collection of samples for weight study. 

8 



instructions and was therefore used in subsequent Event 

application. 

The second 6' x 7 . 5' subplots were also cut to two 

inches on April 2 9 ,  1987.  These subplots were used for 

subjective visual observations of height of turf, seedhead 

production of turf, color of turf, injury of turf and weed 

control in turf. Subjective studies were conducted by 

visual comparison with controls. Studies of height of turf 

and seedhead production of turf were made by estimating the 

percent reduction of these factors when compared to 

control. 

The third subplots ( 6' x 15')  were used for visual 

observations as listed above. These subplots were not cut 

during the experiments. 

Observational studies for the cut and uncut plots were 

taken on May 1 4 ,  May 2 1 ,  May 29, June 1 1 ,  June 20 and July 

2 .  
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Results 

The soil samples from the test sites indicate a 

substrate with a pH of 6.1, organic matter content of 3.1% 

and a silty clay/silty clay loam texture (Table 3). 

The average weight, in grams, and the percent 

reduction from control of samples collected from the test 

p 1 o ts are 1 is t e d in Tab 1 e 4. We t we i g ht o f s amp 1 es w a s 

recorded. On sample date 5/14, ten ounces per acre (10 

oz./A) was the most effective concentration for application 

dates 3/11, 4/17 and 5/1. Eight ounces per acre was 

marginally more effective than 10 oz./A for application 

date 4/3. Application date 4/17 showed the greatest 

suppression ( Figure 1). The most effective concentration 

of event for all application dates were superior to Embark, 

25% to 81% reduction in weight for Event to 14% reduction 

for Embark. 

For weight samples collected on 6/10, 10 oz./A is the 

most effective concentration of Event for application dates 

3/11, 4/17 and 5/1 and 8 ·oz./ A for application date 4/3 as 

in the first sample date. Six ounces per acre proved the 

most effective concentration of Event for the 5/16 

application date ( Figure 2). Only application dates 5/1 

and 5/16 contained samples more effective then Embark and 

only in application date 5/1 were all concentrations tested 

more effective than Embark. Application date 3/11, at all 

concentrations, and the two least effective concentrations 

1 0 



Table 3 .  Soil Analysis from test area at Coles County 
Airport. The analysis was performed to determine 
substrate for testing plant growth regulator 
ACP1911 on rough turf. Soil samples were 
collected on December 19, 1986. 

Soil pH = 6.1 

Soil texture = silty clay/silty clay loam 

16% sand 

44% silt 

40% clay 

Soil organic matter = 3 . 1% 

1 1 



Table 4 • The average weight, in grams, and percent reduction from control of grass cuttings 
collected from' rough turf at Coles County Airport. The turf was treated with plant 
growth regulator ACP1911 at concentrations of 6, 8 and 10 ounces per acre. The 
turf was cut to two inches for a 6 foot by 7.5 foot area of the sample plots. 
Embark was �lso applied for a comparison. 

Application date Average weight in grams of sample and percent reduction from control by 
& concentration date co 11 ected 

5/14 6/10 7/10 8/18 
% % % % 

g reduction g · reduction g reduction g reduction 

3/11, 6 oz/A 157 .4 9 89.7 -- 204.7 18 907.7 64 
3/11, 8 oz/A 170.1 1 79.5. -- 261.8 -- 2390.3 3 
3/11, 10 oz/A 129.3 25 66.0 -- 217 .9 13 521.1 79 

4/3, 6 oz/A 115.2 33 72.5 -- 235.7 5 1192.9 52 
--> 4/3, 8 oz/A 76.0 56 57.7 5 175.7 29 1121.8 5 5  I'>) 4/3, 10 oz/A 81.7 53 83.1 -- 236.8 5 1304.4 47 

4/17. 6 oz/A 58.2 66 56.8 6 219.1 12 781.0 68 
4/17. 8 oz/A 47 .3 73 45.8 24 195.6 22 872.7 65 
4/17, 10 oz/A 33.2 81 41.3 32 194.6 22 1035.9 58 

5/1, 6 oz/A 131.1 24 28.4 53 250.5 -- 2067 .9· 1 6  
5/1, 8 oz/A 74.4 57 27 .2 55 167.1 33 1592.0 36 
5/1, 10 oz/A 62.7 64 13.1 78 164.4 34 1202.1 51 

5/16, 6 oz/A 28.4 53 183.7 26 1380.4 44 
5/16, 8 oz/A 49.0 19 213.1 14 982.0 . 60 
5/16, 10 oz/A 50.8 16 143.0 42 895.8 64 

Embark 
5/1, 24 oz/A 149.1 14 32.2 47 193.9 22 825.9 66 

Control 172.5 60.4 248.3 2473.0 



Figure 1 

Average 
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i n  
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f o r  
sample 
date 
5 / 1 4/ 8 7  

The average weight, i n  grams, of grass cuttings collected from 
rough turf at Coles County Airport. The turf was treated with plant 
growth regulator ACP1911  at concentrations of 6, 8 and 1 O ounces 
per acre. The turf was cut to two inches for a 6 foot by 7.5 foot 
area of the sample plots. Embark was also applied for a 
comparison. Samples were collected on May 14, 1987. 

1 80 
1 60 
1 40 
1 20 
1 00 

8 0  
60  
40  
2 0  

0 
Application control 3/1 1 4/3 4/1 7 5 / 1  5 /1 6 5 /1 

Embark 
24 oz/A 

date 

l • 6 • 8 rllll 1 0J 
concentration in oz/A 

1 3  



Figure 2 
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The average weight, in grams, of grass cuttings collected from 
rough turf at Coles County Airport. The turf was treated with plant 
growth regulator ACP 1 9 1 1  at concentrations of 6, 8 and 10 ounces 
per acre. The turf was cut to two inches for a 6 foot by 7 .5 foot 
area of the sample plots. Embark was also applied for a 
comparison. Samples were collected on June 10, 1987. 
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for application date 4/3 yielded an average weight per plot 

greater than that of the control. Application date 5/1 

proved, by far, the most effective for this sample date, 

78% reduction from control at 10 oz./A. 

By sample date 7/10 PGR activity seemed to be limited. 

Although only two samples yielded an average weight of 

cuttings greater than control, only three samples showed a 

33% reduction or greater. Ten ounces per acre was the most 

effective concentration for sample dates 5/1 and 5 /16. 

Sample date 4/17 indicated an equal percent reduction from 

control for 8 and 10 ounces per acre. Six ounces per acre 

proved most effective for application date 3/11 and 8 oz./A 

for application date 4/3 ( Figure 3). Application date 5 /16 

showed the most effective percent reduction from control at 

42% for 10 oz./A. 

It was clearly evident at the test site that by 8/18 

the PGR activity was severely limited. Although all plots 

showed a reduction in weight from control (Figure 4) only 

one of the three repetitions was harvested due to the 

difficulty in handling such large quantities of cuttings. 

Therefore the researcher is not confident of the data and 

these numbers may not be a clear indication of the PGR 

effects of this late date. However, it should be stressed 

that there was reduction in weight from the control. 

Subjective visual studies on the average percent 

reduction in height of turf from the plots that were not 
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Figure 3 

Average 
weight 
i n  
grams 
f o r  
sample 
date 
7/10/87 

The average weight, in grams, of grass cuttings collected from 
rough turf at Coles County Airport. The turf was treated with plant 
growth regulator ACP19 1 1  at concentrations of 6, 8 and 1 0  ounces 
per acre. The turf was cut to two inches for a 6 foot by 7.5 foot 
area of the sample plots. Embark was also applied for a 
comparison. Samples were collected on July 1 0/1987. 
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Figure 4 

Average 
weight 
i n  
grams 
for 
sample 
date 
8/1 8/87 

The average weight, in grams, of grass cuttings collected from 
rough turf at Coles County Airport. The turf was treated with plant 
growth regulator ACP1911 at concentrations of 6, 8 and 10 ounces 
per acre. The turf was cut to two inches for a 6 foot by 7.5 foot 
area of the sample plots. Embark was also applied for a 
comparison. Samples were collected on August 1 8, 1987. 
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cut for the duration of the experiment are listed in Table 

5. Application date 4/17 was the most effective for al 1 

sample dates. Ten ounces per acre yielded the greatest 

suppression for five of the six sample dates, 8 oz./A for 

the sixth. 

Figure 5 illustrates the results of sample date 5/14 

for the average reduction in height of uncut turf. Ten 

ounces per acre was the most effective concentration for 

application dates 3/11 and 4/17, 8 oz./A for 4/3 and 6 

oz./A for 5/1. Embark showed no reduction in height for 

this sample date. 

Ten ounces per acre was the most effective 

concentration for application dates 3/11, 4/3 and 5/1 for 

sample date 5/21. Eight ounces per acre was most effective 

for 4/17. For application date 5/16, 6 oz./A was as 

effective as 8 oz./A (Figure 6). Embark showed little 

reduction on this date as did the 5/16 application of 

Event. 

For sample date 5/29, 10 oz./A was the most effective 

concentration of Event for all application dates. All 

plots treated with Event showed greater reduction in height 

of uncut turf than Embark ( Figure 7) . 

Sample date 6/11 indicates that 10 oz./A was the most 

effective concentration for application dates 3/11 and 

4/17. Eight ounces per acre was most effective for 

application dates 4/3 and 5/16; 6 oz./A for application 

1 8 



Table 5. Visual study of the average percent reduction in 
height of uncut rough turf at Coles County 
Airport. The turf was treated with plant growth 
regulator A CP1911 at concentrations of 6, 8 and 
10 ounces per acre. The test plots were divided 
into two areas; an area where the turf was mowed 
t o  two inches on April 29, 1987 and an area left 
uncut. Embark was also appl i e d  as a compa r i s on .  

Application date Date of visual study 
& concentration 
in ounces/acre 5/14 5/21 5/29 6/11 6/20 7/2 

3/11, 6 oz. / A  5 10 18 7 2 0 
8 oz./ A 2 2 5 12 7 5 

10 oz./ A 42 27 38 27 15 8 

4/3, 6 oz./ A 8 8 13 17 9 5 
8 oz./ A 57 33 42 43 27 33 

10 oz. / A 45 35 47 38 43 30 

4/17, 6 oz./ A 60 47 57 50 40 45 
8 oz./A 85 80 85 63 68 60 

10 oz./ A 88 75 89 80 82 80 

5/1, 6 oz./A 15 20 42 55 27 20 
8 oz./ A 9 38 42 50 48 22 

10 oz./ A 10 52 68 43 55 37 

5/16, 6 oz./ A 2 7 12 0 0 
8 oz./ A 2 3 28 10 5 

10 oz. / A 1 8 10 2 0 

Embark, 
5/1, 24 oz./ A 0 2 1 1 5  8 0 
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Figure 5 Visual study of the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP 1 9 1 1  at concentrations of 6, 8 and 
1 O ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 14, 1987. 
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Figure 6 Visual study of the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
10 ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 21, 1987. 
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Figure 7 Visual study of the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
10 ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 29, 1 987. 
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date 5/1. The most effective concentration of Event for 

each application date was more effective than Embark 

( Figure 8) • 

Ten ounces per acre was the most effective 

concentration of Event for the first four application dates 

on sample date 6/20 (Figure 9) . Eight ounces per acre 

was more effective for application date 5/16. Six ounces 

per acre did not prove to be the most effective for any of 

the application dates of Event. Embark was less effective 

than Event at the most effective concentration. 

The results of the final sample date for visual 

studies on the average reduction of height of uncut turf 

from control is listed in Figure 10. Ten ounces per acre 

of Event proved most effective for application dates 3/11, 

4/17 and 5/1. Eight ounces per acre for 4/3 and 5/16. 

Embark showed no visible reduction from control. 

Subjective visual studies on the average percent 

reduction in height of turf from the plots that were cut to 

two inches on April 29, 1987 are listed in Table 6. 

Figure 11 indicates the average percent reduction in 

height of cut turf from control for sample date 5/14. Ten 

ounces per acre was the most effective concentration of 

Event for application dates 4/17 and 5/1. Eight ounces per 

acre was most effective for 4/3 and 6 oz./A for 3/11. 

Overall, application date 4/17 was the most effective date 

of application. Embark proved more effective than 
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Figure 8 Visual study of the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 o ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 1 1 ,  1987. 
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Figure 9 Visual study of the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1 9 1 1  at concentrations of 6, 8 and 
1 O ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 20, 1987. 
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Figure 10 

Average 
percent 70 

Visual study of  the average percent reduction in height of uncut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911  at concentrations of 6, 8 and 
1 0  ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on July 2, 1 987. 
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Table 6. Visual study of the average percent reduction in 
height of cut rough turf at Coles County Airport. 
The turf was treated with plant growth regulator 
ACP1911 at concentrations of 6, 8 and 10 ounces 
per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two 
inches on April 29, 1987 and an area left uncut. 
Embark was also applied as a comparison . 

Application date Date of visual study 
& concentration 
in ounces/acre 5/14 5/21 5/29 6/11 6/20 7/2 

3/11, 6 oz./ A 15 27 18 10 2 2 
8 oz./A 2 2 5 22 7 5 

10 oz./ A 10 30 42 27 18 10 

4/3, 6 oz./ A 27 37 42 27 24 17 
8 oz./ A 57 48 53 37 52 35 

10 oz./ A 55 62 67 43 60 55 

4/17, 6 oz./ A 87 65 78 72 52 60 
8 oz./ A 88 80 83 63 55 70 

10 oz./A 92 91 89 80 83 75 

5/ 1, 6 oz./ A 52 62 80 70 70 75 
8 oz./ A 23 75 88 80 88 80 

10 oz./ A 78 73 9 5  77 87 82 

5/16, 6 oz./ A 1 5  12 14 7 8 
8 oz./A 7 17 23 25 5 

10 oz. /  A 12 33 22 27 10 

Embark, 
5/1, 24 oz./ A 47 42 32 33 15 3 
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Figure ll 
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Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 O ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 14, 1987. 
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appl ication date 3 / 1 1 ,  however the other appl ication dates 

of Event we re more e f fective at their concentration o f  

greatest he ight reduction. 

Samp l e  date 5 / 2 1  ( F i gure 12) shows 10 oz./A most 

e f fective for the f i r st three appl ication date s.  E i ght 

ounces per acre was most e f fective for date 5/1 and 6 o z . / A  

for 5 / 1 6 .  Again appl ication date 4 / 1 7  proved most 

e f fective. Embark showed a greater reduction in he ight 

than Event at appl ication dates 3/11 and 5 / 1 6 .  The most 

e f fective concentrations of Event for dates 4/3,  4/17 and 

5/1 were more e f fect ive than Embark.  

For sampl e date 5/29,  10 oz./A was the most e ffective 

concentration for al l appl ication dates o f  Event, 5/1 b e i n g  

t h e  most e f fective date. Embark proved less e f fective than 

all 10 o z . / A  applications o f  Event ( Figure 1 3 ) .  

Ten ounces per acre was the most e ffective 

conc entration of Event for the first three appl ication 

dates on sample date 6 / 1 1 .  Eight oun c e s  per acre was most 

e f fective for the l atter two application dates ( Figure 1 4 ) .  

Appl ication date 4 / 1 7  proved a s  e f fective a s  5 / 1  at the 

most e f fective conc entrat ions for this sample date� 5 / 1 ,  

however , gave the best total reduction when a l l  

concentrations are con s idered. Embark was more e f fective 

than Event for dates 3 / 1 1  and 5/16. Event was more 

e f fective than Embark for the remai n i n g  application date s .  
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Figure 12 
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Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 O ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 21 1 987. 
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Figure 13 
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Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 o ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 29, 1 987. 
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Figure 14 Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 O ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 11, 1987. 
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Sampl e date 6/20 (Figure 1 5 )  i n d i c ated 10 oz./A most 

e f f e c t i v e  for the f irst three appl icat ion dates and 8 oz./A 

for the l a ter two, as in  the pr ev ious sampl e date. 

Appl icat ion date 5/1 showed the gr eatest reduct ion. Embark 

was l ess e f f e c t i v e  than the concentration of E v e n t  showing 

the greatest reduct ion. 

Ten ounces per acre wa s the most effec t i v e  

concentrat ion of E v e n t ,  on sampl e date 7 / 2 ,  for a l l 

appl icat ion da tes. Appl i c a t ion date 5/1 proved the most 

e f fec t i v e .  Embark was l es s  e f fe c t i v e  than the most 

e f f ec t i v e  concentrat ion of E v e n t  for a l l  appl i c a t ion dates 

( Fi gure 1 6 ) . 

Subj e c t i v e  v i s u a l  stud i e s  on the a v erage percent 

reduction in seedhead product ion for subplots that were 

l e f t uncut for the durat ion of the expe r i me n t  are l i sted i n  

Tab l e  7 .  Appl i c a t ion date 4/17 i s  the most e f f e c t i v e  

appl icat ion date for a l l  sample d a t e s .  

For sample date 5/14 ( F igure 17) , 1 0  o z . / A  i s  t h e  most 

e f f e c t i v e  concentration of Event for appl icat ion date 3 / 1 1 ,  

8 oz./A for appl i c a t ion dates 4 / 3 ,  4/17 and 5 / 1 .  Embark 

showed no reduc t ion in seedhead produc t ion for t h i s  sampl e 

d a t e .  

Sampl e d a t e  5/21 indicates that 1 0  o z . / A  i s  most 

e f f ec t i ve for appl i c a t ion dates 3/1 1 ,  4/17 and 5 / 1 .  Eight 

ounces per acre was most e f f e c t i v e  for the rema in i n g  two 

33 



Figure 15 Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911 at concentrations of 6, 8 and 
1 0  ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two Inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 20, 1987. 
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Figure 16 Visual study of the average percent reduction in height of cut 
rough turf at Coles County Airport. The turf was treated with 
plant growth regulator ACP1911  at concentrations of 6, 8 and 
1 0  ounces per acre. The test plots were divided into two areas; 
an area where the turf was mowed to two inches on April 29, 
1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on July 2, 1987. 
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Table 7 .  V i sual study o f  the average percent reduc tion in 
seedheads o f  uncut rough turf at Coles County 
A i rport. The turf was treated w i t h  plant growth 
reg ulator ACP 1 9 1 1  at concentra t i o n s  of 6, 8 and 
1 0  oun ces per ac re. The t e s t  p l o ts were d ivided 
i n to two areas; an area where the turf was mowed 
to two i n c h e s  on Ap r i l 2 9 ,  1 9 87 a n d  an a r e a  l e f t  
uncut . Embark was also applied as a compar ison . 

Applicat ion date Date o f  visual study 
& concentrat ion 
in  ounces/acre 5/14 5 / 2 1  5 / 2 9  6/11 6/20 

3/ 1 1 ,  6 o z . / A  5 1 0  1 4  7 2 
8 o z . / A  7 2 2 3 7 

1 0  oz . /  A 43 20 28 15 3 

4/ 3 I 6 o z . /  A 2 1 0  9 2 4 
8 o z . /  A 58 20 50 13 13 

10 o z . / A  50 1 5  37 10 27 

4/17 , 6 o z . /  A 57 37 6 2  33 15  
8 o z . / A  87 7 8  8 5  6 5  53 

1 0  oz . /  A 83 80 89 7 0  67 

5/ 1 ,  6 o z . / A  15 1 2  1 2  1 0 
8 oz . / A  20 7 2 2  0 5 

10 o z . / A  8 28  47 17 7 

5 / 1 6 ,  6 o z . /  A 1 5 0 0 
8 o z . /  A 2 0 7 0 

1 0  oz . /  A 1 1 2 0 

Embark , 
5/1 , 24 o z . /  A 0 0 7 7 2 
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Figure 17 Visual study of the average percent reduction in seedheads of 
uncut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP1911  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 14, 1 987. 
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appl icat ion dates. Aga i n ,  Embark showed no reduct ion for 

t h is sample date ( F i gure 1 8 ) .  

Figure 1 9  i l l ustrates the average pe rcent reduc t ion i n  

seedhead produc t ion o f  uncut turf for sampl e date 5/ 29. 

Ten ounces per acre appears most e f f e c t i v e  for appl icat ion 

dates 3 / 1 1 ,  4/17 and 5/1.  Appl icat ion date 4/3 was most 

e f fec t i v e  at 8 oz./A and 5 / 1 6  at 6 oz./A. Embark was more 

e f fe c t i v e  than E v e n t ' s  5/16 appl icat ion date but l ess 

e f f ec t i v e  than the most e ffec t i v e  conc entrat ions for the 

rema i n i ng appl icat ion dates.  

Samp l e  date 6/11 ( F igure 20)  indicates 10 oz./A a s  

most e f f ec t i ve for dates 3 / 1 1 ,  4/17 and 5 / 1 ,  8 o z . / A  for 

4/3 and 5/16. Embark was as useful as the 5 / 1 6  appl icat ion 

date but less e f fe c t i ve than the other appl i c a t ion dates o f  

ACP 1 9 1 1 .  

Ten ounces per acre proved most e f f e c t i v e  for 

appl i c at ion dates 4 / 3 ,  4/17 and 5 / 1 ,  8 oz./A for 

appl icat ion date 3 / 1 1  (Figure 21).  Embark was l ess 

e f fe c t i v e  than the most prod u c t i v e  conc entrat ions for al l 

appl icat ion dates except for 5 / 1 6 ,  which showed n o  

reduct ion for a n y  concentration for t h e  6 / 20 sample date . 

Subj e c t i v e  v i sua l stud i e s  on the a v e rage perc e n t  

reduct ion of seedhead production for turf c u t  t o  two inches 

on Apr i l  2 9 ,  1 9 8 7  are l i s t e d  in T ab l e  8 .  Ap p l i c a t ion d a t e  

4/17  o f  Event was obse r v ed t o  be most e f fe c t i v e  for al l 

sampl e  dates. 
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Figure 18 Visual study of the average percent reduction in seedheads of 
uncut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP1 9 1 1  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 21 ,  1987. 
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Figure 19 Visual study of the average percent reduction in seedheads of 
uncut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP 1 9 1 1  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 29, 1987. 
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Figure 20 Visual study of the average percent reduction in seedheads of 
uncut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP 1 9 1 1  at concentrations of 6, 8 
and 10 ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 1 1 ,  1987. 
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Figure 2 1  Visual study of  the average percent reduction in seedheads of  
uncut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP19 1 1  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 20, 1 987. 
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Table 8 .  V is u a l  study o f  the a v e rage percent reduc t ion in 
seedheads o f  cut rough turf a t  Co l e s  County 
Airport. The tur f was treated w i t h  pl ant growth 
regul ator ACP 1 9 1 1  at concentrat ions of 6, 8 and 
10 oun ces per acre. The t e s t  p l o t s  were d i v ided 
into two areas;  an area where the turf was mowed 
t o  two i n c h e s  on Apr i l  2 9 ,  1 9 87 and an a r e a  l e f t  
uncut . Embark was also appl ied as a compar i son . 

Appl icat ion date Date o f  v i s ual s t udy 

& concentrat ion 
in ounces/acre 5/14 5/21 5/29 6/ 1 1  6/20 

3 / 1 1 ,  6 oz . /  A 7 7 14 7 2 
8 o z . /  A 3 2 2 3 5 

1 0  o z . / A  20 27 28 1 5  3 

4 / 3 ,  6 o z . / A  12 22 37 5 7 
8 o z . /  A 65  45 37 1 5  27 

10 o z . /  A 5 5  5 5  8 0  17 52 

4/17 , 6 oz . /  A 7 0  6 5  77 20 42 
8 o z . / A  87 8 5  8 5  67 62 

10 o z . /  A 92 87 89 75 57 

5/ 1 ,  6 o z . / A  23 43 65  40 15 
8 o z . /  A 33 6 5  7 3  37 25 

10 o z . / A  90 62 62 43 37 

5/ 1 6 ,  6 oz . / A  7 7 2 0 
8 o z . /  A 3 12 1 0  0 

1 0  oz ./  A 1 5  2 3  2 12 

Embark , 
5/1 , 24 oz ./  A 30 45 30 15 15 
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F i gure 22 i l l ustrates the resu l t s  o f  sampl e date 5/14.  

Ten ounces per acres was mo st e f fec t ive for appl i c a t i on 

d a t e s 3 / 1 1  , 4 / l 7 and 5 / l , 8 oz./ A f o r 4 / 3.  Embark w a s more 

e f fec t ive than the 3 / 1 1  appl icat ion date o f  Even t ,  a l l 

o t her appl i c a t ion dates o f  Event were more e ff e c t ive a t  

their most e f fect ive concentration . 

Sampl e date 5/2 1 ( F igure 23)  shows 10 o z . / A  t o  be the 

most e f fe c t ive concentrat ion for appl i c a t ion date 3 / 1 1 ,  

4/ 3 ,  4 / 1 7  a nd 5 / 1 6 ,  8 o z . / A  f o r  5 / 1 .  E m b a r k  wa s m o r e  

e f fec t i ve than sampl e dates 3 / 1 1  a n d  5/16.  Event was more 

e f fect ive for the other three appl icat ion dates when used 

at the mo st e f fect ive conc entratio n .  

Sampl e date 5/29 ( Figure 24) indicates that 10 oz./A 

was the mo st e f fect ive concentrat ion for a l l  sampl e dates 

e x cept 5 / 1 ,  where 8 o z . / A  proved more e f f e c t i ve.  As in  the 

previous sample date , Embark was more e f fect ive than the 

3/1 1  and 5/1 6 appl icat ion dates of Event and l ess effec t ive 

than the 4 / 3 ,  4/17 and 5/1 d a t e s .  

Figure 25 i l l u s trates t h e  resul ts o f  sampl e date 6 / 1 1 .  

T e n  o u n c e s  p e r  a c r e  w a s  t h e  m o s t  e f f e c t i ve f o r  t h e  f i r s t  

four samp l e  dates,  8 oz./A for 5 / 1 6 .  Embark wa s more 

e f fect ive at seedhead reduc t ion than appl icat ion date 5 / 1 6 ,  

and a s ef f ec t i ve as 10 o z . / A  f o r  3 / 1 1 .  T h e  o t her 

appl icat ion dates o f  Event were more e f fect ive than Embark 

at their most e f f i c ie n t  concentra t ion . 
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Figure 22 
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cut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP1911 at concentrations of 6, 8 
and 1 0  ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 14, 1 987. 
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Figure 23 Visual study of the average percent reduction in seedheads of 
cut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP191 1 at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 21, 1 987. 
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Figure 24 Visual study of the average percent reduction in seedheac;js of 
cut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP1 9 1 1  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on May 29, 1 987. 
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Figure 25 Visual study of the average percent reduction in seedheads of 
cut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP 1 9 1 1  at concentrations .  of 6, 8 
and 1 o ounces per acre. The test plots were divided into two 
areas; an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 1 1 ,  1 987. 
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The June 20 sample d a t e  ( F i gure 2 6 )  shows that 1 0  

o z . / A  i s  the most e f fect ive concentrat ion for appl icat ion 

d a t e s  4 / 3 ,  5 / 1 ,  5 / 1 6 , a n d  8 o z ./ A for 3 / 1 1  a n d  5 / 1 6 .  

Embark was more e f fect ive than the 3/11 and 5 / 1 6  

appl ications o f  Eve n t ,  t h e  o ther appl icat ion dates o f  Event 

were more e ff e c t ive than Embark at t h e i r  mo st e f fe c t ive 

concentra t ion s .  

Sub j e c t i ve visual s tud i e s  on weed control were noted 

on May 2 9 ,  June 20 and J u l y  2. The extent of weed contro l 

wa s r a t e d  on  a sc a l e  o f  l to 4; 4 i n d i c a t i n g  l i t t l e  or no 

d i f ference from control and l indicating a very smal l weed 

popu l a t ion in comparison to control ( Ta b l e  9 ) .  Event 

appl i c a t io n s  sampl ed on 5/29 s howed good weed control for 

a l l  appl icat ion dates e x cept 3 / 1 1  where l i t t l e  or no weed 

reduc t ion was noted for concentrations of 6 and 8 oz./ A. 

Appl i c a t ion date 4/17 at 10 oz./A seemed most e f fec t ive. 

Two of the three repet it ion s for t h i s  rate showed a 

compl e t e  absence o f  weeds; t h i s  i s  an a c t u a l  coun t ,  not an 

e s t imation as i n d i cated in the f irst c o l umn of t ab l e  9 for 

these exper iments.  Sampl e date 6/20 shows an overa l l  

decrease in  weed control from the f ir s t  sample date. 

Appl icat ion date 5/1 a t  10 oz./A shows the greatest 

contro l ,  w i t h  one repet i t ion w i t h  a c ompl e t e  l ac k  o f  weeds. 

Appl i c a t ion date 5/1 is a l so mos t  e f fe c t ive for sample date 

7 / 2 ,  a l l concentrat ions appear equa l l y  as e f fe c t ive for 
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Figure 26 Visual study of the average percent reduction in seedheads of 
cut rough turf at Coles County Airport. The turf was treated 
with plant growth regulator ACP1 9 1 1  at concentrations of 6, 8 
and 1 O ounces per acre. The test plots were divided into two 
areas: an area where the turf was mowed to two inches on April 
29, 1987 and an area left uncut. Embark was also applied for a 
comparison. Visual study taken on June 20, 1 987. 
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Table 9 .  V i sual study o f  weed grow t h  on rough tur f at 
Co l e s  County Airpo r t .  The turf was treated w i t h  
pl ant growth regul ator ACP1911 at concentrations 
o f  6,  8 and 10 ounces per acre.  The weed growth 
was e s t imated on a scal e o f  1 to 4; 4 i n d i cated 
l i t t l e  or no weed reduc t ion from control and 1 
ind icating very few weeds pr e s e n t .  

Appl ication Sample Date 
date & con- 5 / 2 9  Reps 6/20 Reps 7 / 2  Reps 
c e n trat ion w i thout w i thout wi thout 
in  ounces/ weeds weeds weeds 
acre pr esent pr e se n t  present 

3/1 1 ,  6 4 0 3 0 4 0 
8 4 0 3 0 4 0 

10 1 1 1 0 4 0 

4/3 , 6 1 1 1 0 4 0 
8 2 0 3 0 3 0 

1 0  1 1 1 0 2 0 

4/17 , 6 2 0 2 0 3 0 
8 1 1 3 0 3 0 

10 l 2 2 0 2 0 

5 / 1 ,  6 1 l 3 0 2 0 
8 l l l 0 2 0 

10 l 1 l l 2 0 

5 / 1 6 ,  6 2 l l 0 3 0 
8 2 0 4 0 3 0 

1 0  2 0 4 0 3 0 

Embark , 
5/1 ,  24 l 0 3 0 3 0 
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t h i s  samp l e  date.  No repe t i t ions at any date o f  

appl icat ion or concentrat ion had a complete l ac k  o f  wee d s .  

Obs er v a t ion o f  test p l o t s  noted n o  extens ive change in 

grass col or compared to control as a result of the pl ant 

growth regul ators. These observa t ions were noted from May 

14 unt il  t e rminat ion of the exper imen t .  

There was l i t t l e  apparent inj ury to the tur f noted 

dur i n g  the v i sual s t ud ie s .  No i n j ury was noted for the 

f i rst appl icat ion date,  March 11. I n j ury was noted on May 

29 in  one repe t ition from the second appl icat ion date 

( Apr i l  3 ) , a t  6 o z ./ A a n d  at 8 o z ./ A. T h e  i n j u r y  c o n s i s t e d  

o f  a n  uneven growth pattern g i v i n g  the turf a " s po tty" 

appearance. T h i s  same type of inj ury was a l so no ted on May 

29 for one repe t i t ion at 6 o z . / A  for the 4/17 appl icat ion 

d a t e ,  6 o z . / A  for the 5/1 appl icat ion date and 8 oz./A for 

the 5/16 appl i c a t ion date.  The same type of i n j ury was 

noted,  on the same observation date,  for two repe t i t ions a t  

1 0  oz./A for t h e  5 / 1 6  appl icat ion date. One repe t i t ion of 

Embark showed s im i l ar i n j ury on May 29,  June 10 and 20. No 

other i n j ury to the turf was noted during v i sual s t u d i e s .  

Several t e s t  p l o t s  showed a marked incon s istency in 

pl a n t  growth. There were four strips of h i gh t u r f  

reduc t ion spaced between areas o f  l i t t l e  turf reduc t ion. 

These l ines ran paral l e l  to the appl i c a t ion route and were 

spaced suc h that appl i c a t ion error , w i t h  the hand h e l d  

un i t ,  seemed a l o g i c a l  conc l u s ion. There d id not seem to 
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be greater injury to turf in these areas. Weed production 

was more limited in areas of suppressed turf growth. This 

banding into areas of high and low plant growth reduction 

was taken into account for the visual studies. 
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D i scussion 

For t h e  most par t ,  in forma t ion from t h e  v i sual stud i e s  

c o r r e l a t e s  we l l  w i t h  t hat from t h e  we ight stud i e s. 

Appl icat ion date 4/17 for the f i r s t  two sampl e dates and 

appl icat ion date 5/1 for the l a ter samp l e  dates show 

greatest reduct ion in the he ight of cut t ur f .  A s im i l a r  

c hange was seen i n  weight stud i es w i t h  l a ter appl i c a t ion 

dates becoming more e f f ec t i v e  as t ime passed. For studies 

w i t h  u n c u t  tu rf 4 / 1 7  appears to b e  t h e  mo s t  e f fe c t i v e  a t  

he ight reduc t io n ,  however in a l most a l l  cases t h e  cut turf 

showed superior reduc t ion to the unc ut.  E l k i n s  and Temrnen 

( 19 8 5 ,  1 9 8 6 ) , Bhowmik ( 1 9 8 5 )  and Pennucc i and Jagsc h i t z  

( 1 9 8 5 )  c u t  t h e  turf shor t l y  b e fore o r  a f t e r  t h e  i n i t i a t ion 

of t h e i r  e x pe r i ments.  

Due l ,  Katz and Sherman ( 19 8 7 )  found that imazapyr , 

al one and in  combinat ion with imazet hapyr , contro l l ed 

growth as we l l  as me f l u id ide.  E l k i n s  and Temmen ( 1 9 8 6 )  

s t udying t h e  e f fe c t s  of imazethapyr , a l one and in 

combinat ion with imazapyr , c o l l ec ted dry we ight sampl e s  

s i x ty-two days after treatment on Apr i l  2 9 ,  1 9 8 6. They 

found dry matter y i e l d s  33 to 59% reduc tion from control 

c o mpared to 41% for Embark. This wou l d  correspond mos t  

c l o s e l y  to t h i s  researchers 5 / 1  appl i c a t ion date and 7 / 1 0  

s a m p l e  d a t e  where 0 - 42% we ight reduct ion was recorded for 

Event and 22% for Embark. In the same experiment ( E l k i n s  

and Temmen , 1 9 8 6 )  t h e  he ight o f  turf was measured a t  7 1  1 5 ,  
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2 0 ,  3 5 ,  42 and 54 days a f ter treatment for an Apr i l  1 7 ,  

1986 appl icat ion date. Al l treatments showed a s ig n i f icant 

reduc t ion from control at 7,  15 and 20 days a f ter treatment 

and the h i g her concentrat ion s i n d icated s ig n i f icant 

reduc t ion from control for 35,  4 2  and 54 days a fter 

treatment. Al l samples of ima zethapyr alone or w i t h  

imazapyr showed greater reduc t ion in h e i g h t  than Embark. 

For E l kins and Temmen ( 1 9 86 ) ,  turf h e i g h t  was determined a ,  

2 3 ,  30 , 4 2  and 5 8  days a f ter treatment for t h e i r  Apr i l  29 

appl icat ion date. The f irst two sample dates showed a 

greater he ig h t  redu c t ion for the imid izo l inone compounds 

than for Embark. S ign i f icant growth control was found 

t hrough 30 days for imid i z o l inones w i t h  a few 

concentrat ion s i n d i c a t i ng s ig n i f ic an t l y  shorter t u r f  than 

was observed for Embark, the best reduc ing h e i g h t  50%. In 

the present s t udy , this researcher found E v e n t ,  a t  its mo st 

e f f ic ient concentrat ion and appl icat ion date,  to be 

superior to Embark at the reduction o f  he ight from control 

a t  al 1 sampl e dates. 

I n  stud ies w i t h  the s im i l ar p l an t  growt h reg ul ators,  

ACP1900,  ACP1910,  ACP1920,  ACP1930 and ACP1940,  var ious 

resu l t s  were recorded for h e i g h t  and w e i g h t  reduc t ion from 

control and a l so in compar isons w i t h  Embark. 

Pennucc i  and Jag s h i t z  ( 1 9 8 5 )  noted ACP 1900 was "not 

e f fec t i v e "  a t  height reduc t ion o f  turf.  Duel and Neary 

( 1 9 8 6 )  i n d i c a t e d  A C P 1 9 0 0  w a s " • n o t  s u f f i c i e n t  to b e  
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comparab l e  to commer c i a l  standards" a t  h e i g h t  reduc t ion o f  

t ur f .  Bhowm ik ( 1 9 8 5 )  ind icated t h a t  ACP1900 was n o t  as 

e f fe c t i v e  as me f l u i d ide at height or we ight sampl e 

reduc t ion. P r i n ster and Watschke ( 19 8 6 )  indicated that 

ACP1900 reduced growth to a g r eater d egree than me f l u id ide , 

ACP1910,  ACP 1 92 0,  ACP1930 and ACP1940. E l k i n s  and Temmen 

( 1 9 8 5 )  i nd ic a t e  ACP1900, ACP 1 9 2 0  AND ACP1930 s ig n i f ic a n t l y  

more e f f e c t i v e  than Embark at h e i g h t  reduc tion a f ter 21  

days or 28 days ( May 91  1985 and Apr i l  2 5 ,  1985 appl icat ion 

da tes r e spe c t i v e l y ) .  

Data  reported in t h e  l i terature o n  seedhead reduc t i on 

from control for i m i d i zo l inones proved a s  v a r i a b l e  as 

reduc t ion of  height and we ig h t. Pennuc c i  and J a g s h i t z  

( 1 9 8 5 )  a s we l l  as D u e l  and Neary ( 1 9 8 6 )  i n d ic ated ACP1900 

was i n e f f e c t i v e  at seedhead contro l .  Bhowmik ( 1 9 8 5 )  

ind icated ACP 1900 was not as e f fec t i v e  a s  me f l u id ide.  

P r i n s ter and Watschke ( 1 9 8 6 )  indicate ACP 1900, ACP 1 9 1 0 ,  

ACP1920,  ACP 1930 and ACP 1940 were a l l  more e f fe c t i v e  than 

m e f l u id ide and a l l ,  inc lud ing me f l u id id e ,  were acceptab l e. 

E l ki n s  and Temmen ( 19 8 5 )  indicated,  for the Apr i l  25  

appl i c a t ion d a t e ,  t hat ACP 1900, ACP 1 9 1 0 ,  ACP 1 9 2 0  and 

ACP 1930 are very e f fe c t i v e  at seedhead contro l , when 

compared to Embark, 28  days a f ter treatment. E l k i n s  and 

Temrnen ( 1986 ) ,  in  studies w i t h  irnazet hapyr a l one and i n  

combinat ion w i t h  imazapyr , found Embark l ess e f f e c t i v e .  

For their Apr i l  17  sample date,  imid i zo l inones were more 
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e f fec t i v e  for 20 days a f ter treatment. For their Apr i l  29 

sampl e date , i m i d i z o l inones y i e l ded no seedheads to 23 days 

a f ter treatmen t ,  Embark reduced seedhead numbers and s ize. 

Due l ,  Katz and Sherman ( 1 9 8 7 )  s t udied the e f fec ts o f  

imazapyr a l one and i n  combinat ion w i t h  imazethapyr and 

found seedhead control comparable to that o f  me f l u id ide . 

When used a t  i t s  most e f f e c t i v e  appl icat ion date o f  

4/17 and mo st e f fe c t i v e  concentrat ion o f  10 o z . / A ,  o r  in  

some cases 8 oz./A,  this researcher found Event more 

e f f ect ive than Embark at seedhead reduc t io n .  

I n j ur y  t o  t u r f  or c o l o r  c h a n g e  o f  t u r f  b y  

i m id i zo l inones was noted in the l i terature. E l k i n s  and 

Temmen ( 19 8 5  and 1986)  noted phytoto x i c ity and c o l o r  c hange 

due to plant growth regul ator appl i c a t ion. Ear l y  in the ir 

experiments these factors were a t  unaccept a b l e  l ev e l s  but 

the turf recovered to acceptab l e  l ev e l s  by 3 2  to 58 days 

a f ter treatment. Due l ,  Katz and Sherman ( 1 9 8 7 )  a l so noted 

d i sc o l o r a t ion s im i l ar to that caused by me f l u id ide for 

imazapyr and imazet hapyr. Prin ster and Watsc hke ( 1986) 

noted ACP 1 9 1 0  and ACP 1 9 20 caused i n j ury to turf but 

recovered w i t h i n  t h i r ty- f ive days a f ter treatme n t .  

No co l or l oss o r  e x ten s iv e  i n jury was noted by the 

r e searcher for E v ent. The quick recov ery t ime of turf to 

i m i d i zol inones may have masked any such i n j ury.  
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Co n c l u s ions 

Even t ,  when used a t  i t s  most e f fe c t i v e  concentrat ion 

and appl ied at i t s  most e ffec t i v e  appl i c a t ion date, i s  

superior to Embark a t  the reduc t io n  o f  p l a n t  growth in 

rough turf a t  Co l e s  County Airpo r t ,  I l l ino i s. Ten ounces 

per acre is the most e f fect i v e  concentrat ion a l thoug h 8 

o z . / A  works we l l  in  many c a ses. Appl icat ion date Apr i l  1 7 ,  

approx imate l y 80% greenup i n  t h i s  s t udy, proved most 

e f fect i v e  a t  seedhead reduc tion and early g rowt h 

suppre ss ion o f  t ur f .  
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