
Endothal, 2, 4 , 5-T Tests Show 
Effective Clover Control 

By J O H N F. C O R N M A N 

The first art ic le on c lover control in 
turf w i th endothal appeared in the M a y -
June, 1951 issue o f the N . Y . S t a t e T u r f 
Ass 'n . Bullet in. General aspects o f the 
c lover problem in turf were rev iewed and 
results o f ear l ier exper imental w o r k w i th 
endothal w e r e presented at that t ime. 

W e pointed out In the ear l ier art ic le 
that be fore a sa t i s fac tory w o r k i n g knowl-
edge o f this new clover measure could he 
achieved, a considerable amount o f re-
search work remained to be done. A m o n g 
other things, w e mentioned the need f o r 
fu r ther studies to determine the opt imum 
ga l l onage and ra te o f chemical and the 
relationship between these t w o factors. 
W e indicated the need f o r compat ib i l i ty 
tests w i th endothal and 2,4-D. T h e pres-
ent art ic le reports the invest igat ion of 
these problems. 

( •a l lonage and Itute of Chemical 
Our ear l ier w o r k indicated that i t m i gh t 

be possible to reduce the rate of endothal 
be low one pound per acre o f a c t i v e In-
gred ient wi thout sacr i f ic ing the degree of 
c lover control and at the same t ime gain 
by a reduction In turf discoloration. Fur-
ther tests were also needed of ga l lonagea 
within the ten to fifty gal lons per acre 
range. A n exper iment was set up in July, 
1951 to study these aspects. 

P rocedure 
In this study rates of endothal tested 

were 1/16, Vi, 1 and 4 pounds per acre in 
10, 25, and 50 ga l lons of wa te r per acre. 
The tests were established a t S t ewar t 
P a r k in I thaca , N e w Yo rk on a mixed 
Kentucky b luegrass-c lover-bentgrass turf 
in exce l lent g r o w i n g condition. T h e ex-
per imental des ign selected was a random-
ized block w i th three replicates. P l o t size 
was 10 by 15 fee t . 

A single appl icat ion w a s made on July 
13, 1951 with the first analysts f o l l ow ing 
a week later . T h e c lover control analyses 
were made by es t imat ing the amount o f 
c lover remaining a f t e r t rea tment and are 
reported here as percentage contro l when 
compared w i th the amount of c lover in 
the untreated plots. Fo r the first c lover 
analysis square f oo t quadrats w e r e used 
and three es t imates were made per p lot 
by each of two invest igators. F o r the 
1952 analyses the c lover populat ion of 
twe l ve square- foot quadrats per plot was 
est imated by one analyst . The tur f in jury 
analyses were made by es t imat ing the 

re la t ive degree of turf in jury on a scale 
rang ing f r o m 0 to 10 in which increasing 
numerical order indicates increasing turf 
discoloration. 

R c n d t i 
The results appear in tabular f o rm in 

Tab le 1. I t wi l l be noted tha t two sets of 
turf in jury rat ings are presented in Table 
1, M a x i m u m discoloration was evident 
seven days a f t e r t reatment . The discolor-
ation rat ing 14 days a f t e r t reatment is 
included to show ra te of recovery . Tur f 
in jury rat ings over 3.0 in this test are 
considered to be object ionable. 

( ieneral T r ends 
A s In the prev ious tests, a general gal-

l onage- ra te of chemicaJ relationship is 
evident. F o r a g i ven ra te o f chemical, the 
g rea te r ga l l onage the m o r e severe the 
turf in jury . A t any par t icu lar gal lonage, 
c lover control Increased w i th increasing 
rates o f endothal tintl] complete clover 
eradicat ion resulted. A lso , the g r ea t e r the 
amount o f endothal applied the greater 
the turf Injury, Increased c lover control 
was a lways accompanied by increased 
turf discoloration. 

Kntes of Endothal 
Comple te c lover control (as observed 

one week a f t e r t r e a tmen t ) was not 
achieved w i th 1/16 pound of endothal at 
any ga l l onage tested. T h e % pound per 
acre ra te g a v e f r o m 94.4% to 100% clo-
ver control depending upon the ga l lonage . 
Tur f discoloration was not severe a t these 
rates but it was serious where the higher 
rates of chemical (1 and 4 pounds per 
ac re ) w e r e applied. 

Pers istence o f Contro l 
T h e figures in column 4, table 1, indi-

cate a s t r ik ing persistence o f c lover con-
trol. W h e r e v e r plots g a v e evidence in one 
week of complete or nearly complete clo-
v e r control they had only t r i v ia l amounts 
of c lover present 31 months later. Th is 
was In spite o f expected new individuals 
ar is ing f r o m the current yea r ' s seed crop 
and possibly f r o m occasional hard seeds 
brought up by ear thworms. W h e r e too 
little chemical o r Inadequate coverage 
produced much less than complete con-
trol a t the end of one week (aa w i th 1/16 
pound per acre at all gal lonages, and w i th 
Vi pound in 10 gal lons o f w a t e r per ac re ) 
there w a s an appreciable amount of re-
cove r y o r r e g rowth wi th in 11 months. 
Thus it appears that, If results obtained 



T A B L E 1 
C L O V E R C O N T R O L IN T U R F W I T H E N D O T H A L 

Effects of gallonage-rate combinations on 
clover control and turf Injury 

Gallons Endothal 'A- Clover Control Turf discoloration 
per acre pounds A f t e r A f t e r A f t e r A f t e r 

per acre 7 days 11 months 1 week 2 weeks 

10 1/16 80.4 58.6 1.10 0.92 
10 fc 94.4 75.7 1.92 1.41 
10 1 100.0 99,0 2.67 2.00 
10 4 100.0 99.7 4,00* 3.17* 
25 1/16 88.8 70.3 1.17 1.00 
25 % 97.2 95.0 2.33 2.00 
25 1 100.0 99.7 4.17* 3.67-
25 4 10O.0 99.7 5.33* 4.50* 
50 1/16 92.4 76.3 1.50 1.50 
50 % 100.0 95.0 2.67 1.67 
50 1 100.0 99.7 5,67* 5.17* 
50 4 100.0 99.3 683* 5.50* 
L S D , 7.39 
LSD„j 10.01 

Application date: July 13, 1951. 
Clover control; Reported as percent control of amount of clover in untreated plots. 

Analysis dates: July 20. 1951 and June 6, 1952. 
Tur f injury scale: 0.0 - no injury. 10,0 = severe lo complete kill. Starred values 

indicate injury considered to be of an objectionable degree. Analysis dates: July 
20 and July 27, 1951. 

under our circumstances occur consistent-
ly under other circumstances, the clover 
situation f o r at least a year can be judged 
within a week or two a f t e r endothal Is 
applied. 

Practical Conclusion!* 
In this experiment we reduced the rate 

of endothal to a point where good and 
persistent clover control was not achieved 
Contrary to our practical hopes, turf dis-
coloration accompanied even the lowest 
applications. It appears, then, that with 
the formulation used in these experiments 
rates in the vicinity of Vi pound of endo-
thal in 25 gallons of wa te r per acre hold 
the greatest promise of adequate clover 
control with minimum turf discoloration. 

Compatibility With 2,4-D 
Because endothal is a very specific 

herbicide at selective concentrations, kill-
ing legumes but causing relatively l ittle 
harm to other broad leaf turf pests. It 
does not do away wi th the need f o r 
2.4-D. Endothal and 2,4-D are alike In 
that each is e f fect ive in a single low gal -
lonage, low rate of chemical application 
and they can be applied most appropriate-
ly with the same type of equipment a t . 
approximately the same t ime of year. The 
ability to apply these materials in a single 
operation would result in considerable 
savings of labor where large scale appli-
cations are contemplated. In August 1951 
an experiment was set up to determine if 
endothal and 2,4-D used together would 
act Independently or whether the pres-
ence of one would increase or decrease 
ef fect of the other on weeds and turf. 

As sometimes happens, variabilities 
other than planned applications so influ-
enced the results of the treatments that 
our data shows nothing of significance In 
the statistical sense and are not presented 
here. On the other hand, it is wor th not-
ing here that when endothal was used at 
rates sufficient to control clover, the addi-
tion of 2,4-D (amine salt at the rate of 
one pound per acre of acid equivalent) te 
the same spray solution produced little 
difference in results. Clover was con-
trolled to about the same degree as when 
endothal was used without 2.4-D and 
apparently the 2,4-D was as act ive in 
kill ing dandelions and plantain as though 
the endothal were not present. Repetit ion 
of this experiment under more favorable 
circumstances m a y show that endothal 
and 2,4-D do interact to a certain extent 
but our first trials strongly suggest that 
any such interactions are not large and 
are probably of no great significance 
These initial trials also indicate that when 
endothal and 2,4-D are applied in the 
same solution at ordinary rates, there is 
no reason to fear disaster to the turf. 
v f cT -b dnw 

The worst tiling about low wages f o r golf 
course labor is that they have men work-
ing with a " g e t b y " feel ing instead of get-
ting and holding the right kind of men who 
take an interest in their work and want to 
make their results show that they are stars 
on the job. 

— Lee Bowman 
Supt., Cedar Crest GC, 
Dallas, Tex . 


