
4                                     1,058,382               is no injury
to established Kentucky blue-    quinone oxyaminobenzooxohydrazone;
grass, bentgrasses or fescues. Crabgrass makes    tetraalkyl
thiuramsulphides such as tetra-  55              an appearance above the
soil and then fails to  methyl thiuram  monosulphide or disul-
develop.                                       phide  and  tetraethyl
thiuram  mono-           5    As an application on lawn areas either
sulphide or disulphide;              before or after seeding lawn grasses
such as    metal salts of ethylene bisdithiocarbamic
bluegrass, bentgrass or fescue and before the  acid, e.g. manganese, zinc,
iron  and  60              lawn grasses and crabgrass have emerged, 2
sodium salts;              to 8 pounds of active ingredient per acre pre-
pentachloronitrobenzene;          10  vents the development of crabgrass.
There is    dodecylgumidine acetate;              no undesirable effect on
the development of    N -  trichloromethylthio   tetrahydro-
the lawn grasses.                             phthalimide (captan);
65                As an application on newly-seeded lawns    phenylmercury
acetate;              after such lawn grasses as bluegrass, bent-    2,4 -
dichloro- 6 - (o - chloroanilino) - s -          15  grass, fescues and
crabgrass have appeared     triazine;              2 to 8 pounds of active
ingredient will prevent    N  - methylmercury p - toluenesulphon-
the further development of crabgrass. There is  anilide;
70              no perceptible injury to the desirable lawn    chlorophenol
mercuri hydroxides;              grasses.
nitrophenol mercuri hydroxides;          20    As an application on
established lawns after   ethyl mercury acetate;              the crabgrass
appears at emergence to the 3-    ethyl mercury 2,3 - dihydroxypropyl mer-
leaf stage, 3 to 16 pounds per acre of the     captide;
75              active ingredient will prevent the further de-
methylmercury acetate;     velopment of crabgrass without injury to the
methyl mercury 2,3 - dihydroxypropyl mer-  established gasses.
captide;  The ester can also be applied admixed or   3,3[err] -
ethylenebis(tetrahydro - 4,6 - di-              in common solution  with
other chemicals       methyl - 2H - 1,3,5 - thiadiazine - 2 -  80
which are used in [err] and horticultural     thione); management and are
compatible with the   methyl mercury dicyandiamide;              ester.
Such chemicals may be, but are not    N  - ethyl mercury  p -
toluenesulphon-              restricted to, the classes of chemicals
commonly  anilide;              known as plant nutrients, fertilisers,
insecti-    metal  (e.g.  iron,  sodium and  zinc), 85              cides,
fungicides, herbicides and nematocides.  ammonium  and amine salts of
dialkyl-              Typical of the insecticides that can be used
dithiocarbamic acids;          35  are:
tetrachloronitroanisole; 



1,2,3,4,10,10 - hexachloro - 6,7 - epoxy -    hexachlorobenzene;
1,4,4a,5,6,7,8,8a - octahydro - 1,4,5,8 -    methyl mercury nitrile;
dimethanonaphthalene (Dieldrin),        tetrachloroquinone; and
1,2,4,5,6,7,8,8 - octachloro - 4,7 - methano -    N -
trichloromethylthiophthalimide.          40     3a,4,7,7a -
tetrahydroindane (Chlordane),    Generally, one can use 0.02 to 10  parts
of                1,1,1 - trichloro - 2,2 - bis(p - methoxy-  fungicide by
weight based on the carbanilic                  phenyl)ethane
(Methoxychlor)          acid ester.                1,1,1 - trichloro - 2,2
- bis(p - chloro-   phenyl)ethane and                        The control of
crabgrass with the cyclo-                45 1- naphthyl - N -
methylcarbamate.  hexanol ester of carbanilic acid often can be      Based
on the weight of the carbanilic acid advantageously accomplished together
with the              ester, 0.02 to 10 parts by weight of insecti-  use of
conventional herbicides in situations              cide will be present.
where crabgrass is growing with weeds con-                          trolled
by the second herbicide.                Fungicides that can be used in
conjunction          50 with the compounds of this invention include
Illustrative of herbicides that can be used              one or more of the
following:              in conjunction with the ester in sprays and
p  -  dimethylaminobenzenediazo  sodium   granular formulations to take
weeds out of                  sulphonate;                           other
desirable plants are the following:         105        1,058,382
5  lb./acre  Herbicide                                   Desirable Plants
1-3      2,4 - dichlorophenoxyacetic acid             sugar cane and
roadside turf
grasses        0.3-1    2,4,5 - trichlorophenoxyacetic acid        roadside
turf grasses  5     0.5-1.5  2,4,5 - trichlorophenoxypropionic acid
roadside turf grasses         2-4      3 - amino - 2,5 - dichlorobenzoic
acid     soybeans         1-4      2,4 - bis(isopropylamino) - 6 - methyl-
soybeans, cotton and sugar cane                     mercapto - s - triazine
1-4      1 - n - butyl - 3(3,4 - dichlorophenyl) - 1 -  ornamentals  and
lawn  turf  10                methylurea
grasses        1-3       2 - chloro - 4,6 - bis - (ethylamino) - s -
ornamentals                     triazine         1-4      2 - chloro - 4 -
ethylamino - 6 - isopropyl -  sugar  cane  and  pineapples 



amino - s - triazine  15    1-4       3 - (p - chlorophenyl) - 1,1 -
dimethylurea    pineapple and sugar cane        0.5-2    4 - (2,4 -
dichlorophenoxy)butyric acid    alfalfa and other legumes        0.5-2    2
- methyl - 4 - chlorophenoxybutyric acid   alfalfa and other legumes
1-4      3 - (3,4 - dichlorophenyl) - 1,1 - dimethyl-  sugar cane,
pineapple, grass                     urea
seed crops and alfalfa  20    1-4       N  - (3,4 - dichlorophenyl) -
methacryl -  cotton                     amide         1-3      3 - (3,4 -
dichlorophenyl) - 1 - methoxy - soybeans                     1 - methylurea
1-4       1,2 - dihydropyridazine - 3,6 - dione       roadside turf grasses
25    1-4       2 - ethylamino - 4 - isopropylamino - 6 -  sugar cane
methyl - mercapto - s - triazine        1-3      sodium 2,4 -
dichlorophenoxyethyl sulphate   soybeans         Where the added herbicides
are acids, they    It will be apparent to one skiled in the art      may be
in the form of salts or non-volatile  that certain of the secondary
herbicides listed  65  30  ester formulations. Also contact herbicides
above cannot be applied where it is necessary      may be included, such as
cacodylic acid,  to preserve the life of desirable grasses.      potassium
cyanate, dinitro-sec.-butyl phenyl,    The following Examples, in which all
per-      1,1[err] - ethylene - 2,2' - bipyridylium  di-  cents unless
otherwise specified are by weight,      bromide (diquat), 1,1[err] -
dimethyl - 4,4[err] -  illustrate the invention.                   70  35
bipyridylium dichloride (paraquat), disodium      methylarsonate, amine
methylarsonates and                   EXAMPLE 1      others well known to
the art.                 The following granular formulation can be
Granular compositions can also include mix-  used. A wettable powder is
first prepared by      tures of the active ingredient on or in fer-
micropulverising the following ingredients:  40  tiliser granules such as
are conventionally used    cyclohexanol ester of carbanilic   75      for
dry application to lawns and golf courses,  acid
50%      (e.g. fairways, greens). In such compositions    attapulgite clay
48%      the active ingredient content can range from  dioctyl sodium
sulphosuccinate  1%      0.5 to 10% by weight and can be applied to
sodium  lignin sulphonate     1%  45  the surface of previously granulated
fertiliser      or distributed throughout the fertiliser mass  The wettable
powder is distributed over the  80      prior to granulation. As an
example, a con-  surface of #4 vermiculite by tumbling to-      ventional
20:10:10 turf food on vermiculite  gether. To make the combination more
adher-      can be treated with a spray containing a solu-  ent the mix is
sprayed with a mixture of  50  tion of the retardant at a rate to give 4%
to  ethylene glycol and water. The final ratio of      8%  by weight of
active ingredient in the  ingredients is as follows:                    85
finished product. This yields a composition   50% active wettable powder
4%      application in standard lawn spreaders at a    #4 vermiculite
86% 



rate,for example, of 25 pounds per 5,000      ethylene glycol
5%  55  square feet to provide a simultaneous fer-       water
5%      tilisation and long term crabgrass control          In a
modification of the above formulation  90        It is -understood that the
compound and  the ethylene glycol can be replaced by a mix-
compositions used in this invention are applied  ture of the sodium
sulphates of mixed long      to the "locus" of the grass growth. The term
chain alcohol fatty acid esters and diethylene  60  "locus" as used herein
means the plant itself  glycol acetate in a ratio between 1:10 and
when visible above the ground or the immedi-  10:1 by weight.
95      ate area of soil where the grass plant itself    The granular
formulation described above      is developing.
has utility as a pre-emergence treatment for                  1,058,382
retarding the growth of crabgrass in an estab-    Hi Sil 233*
10.0%     lished Kentucky bluegrass-creeping red fescue    Methocel 15
(low  viscosity     lawn. The material is applied with a granule   methyl
cellulose) ("Methocel"     spreader at the rate of sixteen pounds of    is
a Registered Trade Mark)    0.4%     65 5  active ingredient per acre prior
to the ger-   This wettable powder formulation in the     mination of
crabgrass. Such excellent retarda-  amount of four pounds of active
ingredient     tion of crabgrass is obtained that it presents  is added to
80 gallons of water in a spray tank.     no competition to the established
lawn.    A surfactant such as trimethyl nonly ether
of polyethylene glycol with ethylene oxide, is  70
EXAMPLE 2                   added to this mixture at the rate of six 10
The following  wettable powder can be  pounds. This tank spray mixture is
applied     diluted with water and applied as a post-  to one acre of
Kentucky 31 fescue lawn which     emergence spray or it may be made up as a
is infested with crabgrass in the one to two     tank mix in conjunction
with 0.2-5 parts of leaf stage. Excellent retardation of crabgrass  75
trimethyl nonyl polyethylene glycol ether per  is obtained. It turns dark
green, shows very 15  part of active ingredient:                  slow
growth, and the root system fails to       cyclohexanol ester of carbanilic
develop normally. The crabgrass offers poor         acid
84%      competition  and is crowded out by the       montmorillonite clay
13%      Kentucky 31 fescue. The fescue shows a  80       dioctyl sodium
sulphosuccinate    2%   slightly reduced rate of growth without injury. 20
partially desulphonated sodium 



lignin sulphonate               1%        WHAT WE CLAIM  IS:-       This
wettable powder formulation is sprayed    1. A method of inhibiting the
growth of     at the rate of twelve pounds of active ingredi-  crabgrass
and other annual grass weeds at a     ent as a pre-emergence spray to
crabgrass and  locus where desirable plants are also growing  85 25
foxtail in a newly-seeded lawn.             which comprises applying to the
locus an                                                 amount of the
cyclohexanol ester of carbanilic       Excellent retardation of both weedy
grasses  acid which is sufficient to inhibit the growth     is obtained.
Upon examination of the weeds, of the crabgrass but insufficient
substantially     severe retardation of the root system is noted.  to
inhibit the growth of the desirable plants. 90     There is no noticeable
effect on dichondra,   2. A method according to Claim 1 wherein 30
Kentucky bluegrass, creeping red fescue and  the said desirable plants are
perennial grasses.     colonial bentgrass turfs.                     3. A
method according to Claim 1 wherein                     EXAMPLE 3
the said locus is an established lawn of per-                     ennial
grasses.                 95       The following components are blended and
4. A method according to any one of the     micropulverised until
homogeneous and then  preceding claims wherein the cyclohexanol 35
reblended:                                  ester of carbanilic acid is
applied at a rate       cyclohexanol ester of carbanilic         of 2 to
8lb. per acre.         acid                        25.00%        5. A
method according to Claim  1 sub- 100       alkyl naphthalene sulphonic
stantially as hereinbefore described.         acid, Na salt, in which the
6. A method according to Claim  1 sub- 40      alkyl group  contains less
alkyl group contains less           stantially as described in any one of
the fore-         than five carbon atoms    1.00%    going Examples.
low viscosity methyl cellulose   0.25%     7. A composition for inhibiting
the growth 105       attapulgite  clay             73.75%      of annual
grasses comprising the cyclohexanol       The wettable powder formulation
described  ester of carbanilic acid in association with an 45  above is
applied pre-emergence at the rate of  inert carrier which is at least in
part an oil.     sixteen pounds of active ingredient per acre    8. A
composition for inhibiting the growth     in 100 gallons of water for the
control of  of annual grasses comprising the cyclohexanol 110     growth of
crabgrass in an established blue-  ester of carbanilic acid in association
with an     grass-fescue lawn. Excellent retardation of  inert carrier
which is at least in part a solid. 50  crabgrass is obtained without
noticeable dam-    9. A composition for inhibiting the growth     age to
the desirable turf grasses.          of annual grasses comprising the
cyclohexanol                                                 ester of
carbanilic acid in association with an                     EXAMPLE 4
inert carrier and at least one other compound       The following
ingredients are blended and  known for use as a plant nutrient fertiliser,
micropulverised to pass a 60-mesh screen   insecticide, fungicide,
herbicide or nematocide. 55    cyclohexanol ester of carbanilic
10 A composition according to Claim 7,         acid (technical grade)
52.6%     8 or 9 containing a surface-active agent.   120       attaclay
33.0%        11. A composition for inhibiting the growth 



Alkyl naphthalene  sulphonic         acid, Na Salt, in which the
*Hi Sil 233 is a mixture comprising by 60      alkyl group contains less
than          weight 87%  SiO[err], 0.5%  CaO, 0.2%  Fe[err]O[err],
five carbon atoms             4.0%     0.6%  Al[err]O[err] and 1.0% NaCl.
1,058,382     retarding the growth of crabgrass in an estab-    Hi Sil 233*
10.0%    lished Kentucky bluegrass-creeping red fescue    Methocel 15  (low
viscosity    lawn. The material is applied with a granule    methyl
cellulose) ("Methocel"    spreader at the rate of sixteen pounds of
is a Registered Trade Mark)    0.4%     65 5  active ingredient per acre
prior to the ger-    This wettable powder formulation in the     mination
of crabgrass. Such excellent retarda-  amount of four pounds of active
ingredient     tion of crabgrass is obtained that it presents  is added to
80 gallons of water in a spray tank.     no competition to the established
lawn.     A  surfactant such as trimethyl nonly ether
of polyethylene glycol with ethylene oxide, is  70
EXAMPLE 2                    added to this mixture at the rate of six 10
The following  wettable powder can be  pounds. This tank spray mixture is
applied     diluted with water and applied as a post-  to one acre of
Kentucky 31 fescue lawn which     emergence spray or it may be made up as a
is infested with crabgrass in the one to two     tank mix in conjunction
with 0.2-5 parts of  leaf stage. Excellent retardation of crabgrass  75
trimethyl nonyl polyethylene glycol ether per  is obtained. It turns dark
green, shows very 15  part of active ingredient:                   slow
growth, and the root system  fails to       cyclohexanol ester of
carbanilic          develop normally. The crabgrass offers poor
acid                           84%      competition  and is crowded out by
the       montmorillonite clay              13%      Kentucky 31 fescue.
The fescue shows a  80       dioctyl sodium sulphosuccinate   2%
slightly reduced rate of growth without injury. 20    partially
desulphonated  sodium         lignin sulphonate               1%
WHAT WE CLAIM  IS: -       This wettable powder formulation is sprayed
1. A method of inhibiting the growth of     at the rate of twelve pounds of
active ingredi- crabgrass and other annual grass weeds at a     ent as a
pre-emergence spray to crabgrass and  locus where desirable plants are also
growing  85 25  foxtail in a newly-seeded lawn.              which
comprises applying to the locus an 



amount of the cyclohexanol ester of carbanilic       Excellent retardation
of both weedy grasses  acid which is sufficient to inhibit the growth
is obtained. Upon examination of the weeds,  of the crabgrass but
insufficient substantially     severe retardation of the root system is
noted.  to inhibit the growth of the desirable plants. 90     There is no
noticeable effect on dichondra,    2. A method according to Claim 1 wherein
30  Kentucky bluegrass, creeping red fescue and  the said desirable plants
are perennial grasses.     colonial bentgrass turfs.
3. A method according to Claim 1 wherein
the said locus is an established lawn of per-
ennial grasses.       The following components are blended and    4. A
method according to any one of the     micropulverised until homogeneous
and then  preceding claims wherein the cyclohexanol 35  reblended:
ester of carbanilic acid is applied at a rate       cyclohexanol ester of
carbanilic          of 2 to 81b. per acre.          acid
25.00%       5. A method according to Claim  1 sub- 100        alkyl
naphthalene sulphonic                stantially as hereinbefore described.
acid, Na salt, in which the               6. A method according to Claim  1
sub- 40      alkyl group  contains less               stantially as
described in any one of the fore-          than five carbon atoms
1.00%     going Examples.        low viscosity methyl cellulose    0.25%
7. A composition for inhibiting the growth  105        attapulgite clay
73.75%     of annual grasses comprising the cyclohexanol        The
wettable powder formulation described  ester of carbanilic acid in
association with an 45  above is applied pre-emergence at the rate of
inert carrier which is at least in part an oil.     sixteen pounds of
active ingredient per acre   8. A composition for inhibiting the growth
in 100 gallons of water for the control of  of annual grasses comprising
the cyclohexanol 110     growth of crabgrass in an established blue-  ester
of carbanilic acid in association with an     grass-fescue lawn. Excellent
retardation of  inert carrier which is at least in part a solid. 50
crabgrass is obtained without noticeable dam-    9. A composition for
inhibiting the growth      age to the desirable turf grasses.           of
annual grasses comprising the cyclohexanol
ester of carbanilic acid in association with an  115
EXAMPLE 4                    inert carrier and at least one other compound
The following ingredients are blended and  known for use as a plant
nutrient, fertiliser,     micropulverised to pass a 60-mesh screen
insecticide, fungicide, herbicide or nematocide. 55    cyclohexanol ester
of carbanilic             10. A composition according to Claim  7,
acid (technical grade)       52.6%     8 or 9 containing a surface-active
agent.    120        attaclay                       33.0%         11. A
composition for inhibiting the growth        Alkyl naphthalene sulphonic
acid, Na Salt, in which the               *Hi Sil 233 is a mixture
comprising by 60      alkyl group contains less than           weight 87%
SiO[err], 0.5%  CaO, 0.2%  Fe[err]O[err],          five carbon atoms
4.0%     0.6%  Al[err]O[err]  and 1.0%  NaCl.   



1,058,382                                        7        of annual grasses
comprising the cyclohexanol    18. A composition according to Claim 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 composition according to Claim 18  25       which is at least in part a
liquid other than  containing 5-75%   by weight active in-   5  an oil.
gredient.         12. A composition according to Claim 10 or    20. A
composition according to Claim 12       11 containing up to 10%  by weight
of the  or 13 in the form of an emulsifiable oil solu-       surface-active
agent.                       tion.                                       30
13. A composition according to Claim 12    21. A composition according to
Claim 20   10  containing 20 to 90% by weight of the said  containing
10-35%  by weight of active in-       ester and [err] to 10% by weight of
the surface-  gredient.       active agent.
22. A composition for selectively controlling         14. A composition
according to Claim 13  the growth of annual grasses substantially as  35
containing 35-85%  by weight of the ester.  hereinbefore described.   15
15. A composition according to Claim 12    23. A composition for
selectively control-       or 13 in the form of granules or pellets.   ling
the growth of annual grasses substanti-         16. A composition according
to Claim 15  ally as described in any of the Examples.       containing
65-99% by weight of the inert       solid carrier and 1-35%  by weight of
the              J. A. KEMP & CO.,  20  active ingredient.
Chartered Patent Agents,         17. A composition according to Claim 16
14, South Square,       containing 1-6%  by weight active ingredient.
Gray's Inn, London, W.C.1. Leamington Spa: Printed for Her Majesty's
Stationery Office by the Courier Press.-1967. Published at The Patent
Office, 25, Southampton Buildings, London, W.C.2, from which copies may be
obtained.    


