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efifidl Q@rasses. before they

as an annual plant begins its growth in the
spring. We have now found that the growth of

crabgrass ; aud—other annual weed grasses can .

be selectively controlled by the application of

the cyclohexandl: ester of carbanilic acid.
Accordingly” the present invention provides

a method, of mhlbltmg the growth of crabgrass

and other. annua}_grgss weeds at a locus where

prises . app 'mg to the locus an amount of the
clohes =of carbanilic acid which is

toTIr :_fﬂ)lf the growth of the crab-

grass but insufficient substantially to inhibit
the growth of ‘the desirable plants.

By applying the carbamhc acid ester to an

area in which there is growing crabgrass, fox-

~ tail, German millet, barnyard grass, cheatgrass
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°fua¥ rasleavm supple rof i
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vely destroyed without dirupting th

gy of the surrounding area. This is
accomplished  because  of the low rate of
chemical needed to destroy the annual grasses
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and the absence of harmful eﬂ"ects on desuable, :

plants from the ester éven. at high . rates.
Furthennore, the treated. crabgrass growing in
a: well-watered lawn remains green until the
desirable lawn grasses take over, so that the
lawn owner is not plagued with objectionable
brown patches which mar the beauty of his
lawn. Previous methods of removing crab-
grass, such as with pre-emergence or post-
emergence crabgrass herbicides and hand pick-
ing, have not been able to accompllsh this
unexpected result.

For the purpose of th1s specxﬁcanon
Digiteria spp., crabgrass; ‘Setaria spp. foxtail
and Geérman millet; Echinochloa spp., barn-
yard grass; Bromius secalinus, cheatgrass; and
related genera as well as Sorghum halepense,
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* phonic acids,

2,426,417; Jones Umtede Petent
ﬁﬁlgs % Pat
Britis anons
601,403 and 692 589. A dethrea qiétl dilQuch
“Dem:%s and Eayulsi-
McCutcheon,

Inc., and" Bulletin E-607 of the Bureau of
Entomology “and Plant Quarantine of the

United States Department of Agrlculture o

Suitable sutfactants for use in compositions
of . this invention: include polyethylene glycol
esters with_ fatty acids and “rosin acids, poly-
ethylene.glycol ethers with alkylated phenols

or with lorig-chain ‘aliphatic alcohols;, poly-.

ethylene glycol ethers with sorbitan fatty acid
esters, polyoxyethylene _ thioethers, _amine,

" alkali. and alkaline earth . salts of alkylaryl

sulphonic acids, amine, alkali and alkaline
earth " salts of fatty " alcohol sulphates, dialkyl
esters . of alkali metal sulphosuccmates, fatty
acids esters of amine, alkali and alkaline earth
isethionates, and taurates, amine alkali and

alkaliné earth ‘salts of lignin sulphonic acids;

methylated or hydroxyethylated cellulose, poly-
vinyl" alcohols, amine alkali and alkaline earth

salts of polymensed ‘alkyl naphthalene sul-
and  long-chain quaternary

ammonium compounds

Preferred wetting agents are ‘sodium alkyl
naphthalene sulphonates, sodium dioctylsulpho-
succinate, sodium dodecylbenzene sulphonate,
ethylene oxide condensates’ with ~alkylated
phenols such as octyl, nonyl or dodecylphenol,
sodium lauryl sulphate, and trimethylnonyl
polyethylene glycol. Preferred dispersing
agents are. sodiym, calcium and magnesmm

of active agent.
os1t10n of this

t
giln%l 5 ml% olit a
surfactant,l fifbly dividedinert Q ik Quch
andalcsp mtgalp hs@smcludmg attapulgite
clay and kaolinite clay, pyrophyllite, -di-
atomaceous  eéarths, synthetic fine silicas,
calcium silicate, carbonates, calcium ' phos-
phates, ‘sulphur, lime and such flours as wal-
nui shell, wheat, redwood, soybeans and cot-

tonséed. The amount of the finely divided.

inert “solid diluent can vary widely but will
generally range from 10 to 989% by weight of
the growth ‘retardant compositions. The par-
ticle size can vary considerably but will ordin-
arily be somewhat under 50 microns in the
finished formulation. o

Compositions containing such: nely divided
diluents' and' onie or more of the a ove-men-

tioned. surfactants can”be in the- fo.rm of, wet-

table powders Such weéttable pmvders are pre-
pared by mixing the ester, strfactants; difuents
and other optional mgredrents “such, as “cor-
- rosion inhibitors, antifoam agefits"and pig-
merits, in a blender, followed by’grinding. to
obtain a product of “fine particle ‘Size, suitable
for dilution in water and" subsegnent 2 pplica-
tion s a finely atomised>agueous spfay. Such
wettable powders can confai, 20 to 9%
activé ingredients, 1/2. to*ﬁ)%-ﬁ surface-
active agents, plus diluents *and optronal
formulative . additives.” An active mgred1ent
content of 35 to 85% 'is. preferred

When the composition contains a pulverul-'

ent solid and no surfactant, as’in dusts or

granules, the amount of the ester is limited”
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nul at ed
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86% soluble salts or surface-active ‘agents to
the disintegration " of pellets .and release of
active ipgredient after application. The active
' mgred1ent ‘content of such pellet may range
from 5 €6-75%, '15-—=509% being preferred.
- In addition to the formulation described
above; sand™ ground formulations can be pre-
_ pared usifig the method described in Hochberg.
U.S. Patem 2,581,414, issued August 19, 1948.
Using thegidéthed described in this patent, fine
. particles. of the ester will be dispersed evenly
in a-dilueg
-Em a e 911 solutions can also be em-
ployed. In these plant growth regulant composi-
tions, the strface-active agent and an oil form
of liquid which can be conveniently poured
and measured. Such solutions can be mixed
with water at the point of application to form
- an emulsion containing the herbicide and the
surface-active agent. Such .compositions have
the advantage that the oil will often act as a

tf?aa? bagqualgrasswg%usg y
but then fail

of 'severe gr

evelop,

tlﬁfl S

Pt 105f

% active vvettaf)efe povvder

eddes silrﬂedapost-mnmence mpplicatbr t ¢ ..

on crop lands at any time from ‘the moment
the weeds emerge to the 3-leaf stage, “the
plants being approximately 2.5 to 4 inches
high, 4 to. 10 pounds per acre of active in-
gredient: will prevent the further development
of such grasses as crabgrass, Bermudagrass
from seed, foxtail,: German millet, and ‘barn-
yard: grass, There' is ‘a good safety margin to
crop plants such as cotton, potatoes, flax,
beans, corn, eggplant, red clover, tomatoes,
peppers, soybeans, red beets, sugar beets,
tobacco, carrots, peanuts and okra.

In particular, the compound of this inven-
tion can be applied at the rate of 2 to 6

110 -

115

120

pounds per acre to a field of fall sceded wheat

in order to give excellent pre-emergence
growth retardation of cheatgrass.

As an application on established growing
lawns before crabgrass appears, growth of the
undesirable crabgrass is retarded with 2 to
10 pounds of active ingredient per acre. There
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Al kyl napht hal ene sul phonic acid, Na Salt, in which the

*H Sil 233 is a mxture conprising by 60 al kyl group contains |ess

t han wei ght 87% SiJerr], 0.5% CaO 0.2% Fe[err]derr],

fi veTarpbon atons 0% 06% Aferr]Jerr] and L O%NaCi
1, 058, 382 retarding the growth of crabgrass.in an estab- H Sil 233* -
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~EXAMPLE 3. -

The followmg components are blended and

micropulverised until homogeneous and then
reblended

- cyclohexzanol ester of carbamhc'

" allyi maphthalene sulphonic 2500%
alkyl nap| ene p. onic DT
acid, Na salt, in which ltehe _
alkyl group contains less L
than five carbon atoms- 1.009%:
low viscosity methyl cellulose  0.25%
attapulgite. clay - : - 73.75%

. The. wettablé powder formulation described
above i3 applied pre-emergence at the rate of
sixteen pounds- of active ingredient ‘per .acre
in 100 gallons of ‘water for the control of
growth. of crabgrass in an established blue-
grass-fescue lawn. Excellent retardation of
crabgrass is obtained without noticeable dam-
age to the desirable ‘turf grasses.

ExAMPLE 4 '
The followmg ingredients ‘are blended and
mlcroplﬂvmsed to pass. a 60-mesh screen
cyclohexanol ester of carbanilic
acid (technical grade) . 526%
attaclay 33.0%
"Alkyl  nap hthalene sulphomc - .
- acid, Na Salt, in which the
alkyl group contains less than

five carbon latoms 4.0%

sddQhap | Y2°,/ZT he i
COITpet 1t1on

s

e ratl f&l’wﬁh%

as
able Pl fais?y’ growing
lwbnlatcempnses applying to the Jledus an

o

t i
and is crowcltllmaV out by

ey

85

?IG t owt
§ (9 bﬁg 1m unds of

Im gmaﬁ shem@dﬁ oﬁthe alesnrable ﬁiﬁﬁts ase a

mg 5o

ethod according to whecrein

the said locus is an establlshed lawn of per-
ennial grasses.

4. A method according to any one of the

preceding “claims wherein the cyclohexanol

ester of carbanilic acid is applied at a rate

‘of 2 to 8lb. per acre.

5. A method accordmg to Claim - 1 sub-
stantially as hereinbefore described. .

6. A method accordmg to Claim 1 sub-
stantially. as described in any one of the fore-
going Examples. :

7. A composition for mhnbmng the growth
of annual grasses comprising the ¢yclohexanol

ester of carbanilic acid-in -associatien with an
inert carrier which is at‘least in part an oil.

8. A composition for’ inhibiting he: growth
of annual grasses compnsmg the-cyclohexarol

ester of carbanilic acid in association; with an

9. A. composition. for - inhibiting“th
of annual grasses comprising: '
ester of carbanilic acid in a3so
inert carrier and at least.
known for use as a plant ik
insecticide, fung1c1de, herbicideor-

10. A composition acco 0 Claim 7,
8or9 containing a surface-actwe agent.

1. A composition for inhibiting the growth

*Hi S1l 233 is a mixture - compnsmg by
weight 879% Si0,, 0.5% CaO, 0.2% Fe,O,,
0.69% AlLO, and 1.0% NaCL

iwhereinr e al so

1s a
S e§é d ﬂ]‘;ﬁ% desnrabclte;gla‘gts are wl| es.
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ExAMPLE 4
The following ingredients are blended and
micropulverised to pass a 60-mesh screen
cyclohexanol ester of carbanilic
acid (technical grade) 52.6%
attaclay 33.0%
Alkyl naphthalene sulphonic
acid, Na Salt, in which the
alkyl group contains less than
five carbon atoms
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9. A composition for inhibiting the growth
of annual grasses comprising the cyclohexanol
ester of carbanilic acid in association with an
inert carrier and at least one other’ compound
known for use as a plant nutrient, fertiliser,
insecticide, fungicide, herbicide .or nematocide.
10. A composition according to Claim 7,
8 or 9 containing a surface-active agent.
11, A composition for inhibiting the growth

*Hi Sil 233 is a mixture comprising by
weight 879% Si0,, 0.5% CaO, 0.2 Fe,O,,
06% ALO, and 1.09% NaCl
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1, 058, 382 7 of annual grasses
conprising the cycl ohexanol 18. A conposition according to Caim 12
ester of carbanilic acid in association with or 13 in the form of
densified pellets. a surface-active agent and an inert carrier 19.
A conposition according to+Claim18 25 which is at least in part a
liquid other than containing 5-75% by weight active in- 5 an oil.
gredi ent . 12. A conmposi ti on according to Caim 10 or 20. A
conposi tion according to Claimi2 1,058lakz cont aining up to 10% by weight
of the : : —surf-ace—aeti ve
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