
[err]         1,097,825 EXAMPLE 7                   S - (1,2 -
dicarbethoxyethyl) - O,O - di-              In this example horn flies and
face flies  methyldithiophosphate. on pastured cattle are suppressed in the
fol-    Undiluted S - (1,2 - dicarbethoxyethyl)- lowing manner:  O,O -
dimethyldithiophosphate was compared 



5    Adjuvant free S - (1,2 - dicarboxyethyl)-           with emulsifiable
concentrates at graded levels. O,O - dimethyldithiophosphate was sprayed
In these tests healthy Sieva lima bean plants from an airplane over pasture
lands in which  were sprayed with the undiluted product hav-  50
60 head of cattle and 13 calves were grazing. ing a mass median diameter
between 25 and             The S -  (1,2 - dicarbethoxyethyl) - O,O-  150
microns and either S - (1,2 - dicarbeth-         10 dimethyldithiophosphate
was applied as finely oxyethyl) - O,O - dimethyldithiophosphate as
divided droplets of undiluted, adjuvant free  a 57% emulsifiable
concentrate diluted with             material at the rate of 8 ounces per
acre  sufficient water to obtain a 4.75% product, 55             at an
elevation of between 25 and 35 feet  or technical S - (1,2 -
dicarbethoxyethyl)-             and at 75-foot swath widths. Prior to
treat-  O,O - dimethyldithiophosphate diluted with         15  ment it was
determined that approximately  either an aromatic solvent or triethyl phos-
250 horn flies and 7 face flies per animal  phate to obtain a 6% product,
the products             were present. From  2 to 55 hours after  being
applied at sufficient levels to produce  60             application to the
pasture and animals, com-  2,5, 5.0 or 10 milligrams of actual S-(1,2-
plete suppression of both horn flies and face  dicarbethoxyethyl) - O,O -
dimethyldithio-          20  flies was achieved. Seven days after treat-
phosphate per square foot. The sprayed plants              ment only 5 to
25 horn flies were in evidence.  were then placed in constant temperature
and                                                          humidity
chambers and maintained for 16  65                             EXAMPLE 8
days. Sample leaves were taken at various                Suppression of
green cloverworm in field intervals and placed in Petri dishes with 10
beans is illustrated by the following test  third instar southern armyworm
larvae. The          25  wherein 9 fluid ounces of undiluted, adjuvant
Petri dishes were then placed on a bench in               free S - (1,2 -
dicarbethoxyethyl) - O,O-  a controlled temperature and humidity room  70
dimethyldithiophosphate was applied as finely  and examined 48 hours later.
It was noted               divided droplets from an airplane flying at
that leaves placed in the Petri dishes with               an elevation of
approximately 35 feet. Four  the armyworm larvae 2 days after treatment
30 days after application the treated areas and with the emulsifiable
concentrate were ravaged,               adjacent untreated areas were
examined for  for instance, by the larvae, but the leaves  75 



green cloverworm infestation. The treated treated with the undiluted,
adjuvant free pro-               areas were found to average 8.8 worms per
duct were not damaged. Leaves taken on the               sweep of a net
while the untreated areas  fourth day after treatment and placed in Petri
35  averaged 37.7 worms.                        dishes with third instar
southern armyworm                                      larvae produced even
more dramatic results.  80                               EXAMPLE 9
Such results appear in Table III below. It                  Enhanced
activity and extended residual life  can be seen that poor or no
suppression (i.e.,                of S - (1,2 - dicarbethoxyethyl) - O,O -
di-  %  undamaged leaf area) was achieved with
methyldithiophosphate is illustrated by the  the emulsifiable concentrate
at 2.5, 5.0 or 10            40  following laboratory tests wherein
substantially  milligrams per square foot of product, whereas  85
undiluted S - (1,2 - dicarbethoxyethyl) -O,O-  substantially  complete
suppression   was                dimethyldithiophosphate is found to be
mark-  achieved with the undiluted product at even                edly
superior to conventional formulations of  the lowest rate, 2.5 milligrams
per square foot.                



[err]               fields were collected, taken to the laboratory,  was
terminated. The results of the analyses     and daily analyzed for the
presence of S-(1,2-  are tabulated below and from these it can
dicarbethoxyethyl) - O,O  - dimethyldithio-  be seen that the product
applied as an emulsi-  10     phosphate. When it was determined that
fiable concentrate degraded to about 12-1/2 5  only 12-1/2 parts per
million of S-(1,2-  ppm in 4 days, whereas the undiluted, adju-
dicarbethoxyethyl) - O,O - dimethyldithio-  vant free product degraded to
essentially the     phosphate remained on the leaves, analysis  same level
in about 9 days.                                             TABLE IV
40 oz. product* actual applied as        9 ounces undiluted,
57% E. C. in 3 gals. of water        adjuvant free product* 



Parts per million    Hours         Parts per million    Hours
190               0                220                0
96              24                140               28
38              48                120               56
16              96                 69              109
Approx. 12.5             220                  *
S-(1,2-dicarbethoxyethyl)-O,O-dimethyldithiophosphate.
Advantageously, there is a substantial sav-  attributable to mixing,
transportation, and     ing to be had in applying undiluted, adjuvant
storage. A comparison between the application     free S - (1,2 -
dicarbethoxyethyl) - O,O-  of undiluted, adjuvant free product and the  25
dimethyldithiophosphate under most condi-  conventional application of the
product at 20  tions existing in the field. Marked savings  rates which
will produce equivalent insect     result from the elimination of solvents,
carriers  suppression is sufficiently summarized in Table     and other
diluents as well as in avoiding cost  V below.       
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TABLE V                           Low Volume Concentrate Vs. Conventional
Aerial Spray to treat                    1200 acres (i.e., 0.5 mile in
width and 3.75 miles in length).
Undiluted,        Conventional
Adjuvant         Application
Free Product*       of Product*                      Application rate/acre
8 fl. oz.        12.5 to 20.4
fl. oz. product*
in 3 gal. of water                      Effective swath
100 feet            35 feet                       Speed
100 mph            100 mph                       Load carried per trip
75 gallons         135 gallons                       Total Time Required
for                        Treatment (in minutes)           166
666 



Ferrying Time: 6 miles                        round trip (in minutes)
4                 97                       Spraying and Turning Time
(in minutes)                     159                453
Loading Time (in minutes)            3                116
Ferry distance, round trip        6 miles            6 miles
Trips required                       1                 27
Acres treated per load            1200                 45
Acres treated per hour             432                108
* S-(1,2-dicarbethoxyethyl)-O,O-dimethyldithiophosphate.             From
the data presented above, it is critical  comprises applying to an area
subject to insect          in the practice of the invention to utilize
infestation technical S - (1,2 - dicarbethoxy-          distinct droplets
of S - (1,2 - dicarbethoxy-  ethyl) - O,O  - dimethyldithiophosphate in  25
5  ethyl) - O,O - dimethyldithiophosphate which  its substantially
undiluted, adjuvant free form          remain as such on an applied surface
without  as discrete droplets, whereby it remains as          wetting or
penetrating the same. As described  droplets without wetting or penetrating
the          herein, S - (1,2 - dicarbethoxyethyl) - O,O-  surface area.
dimethyldithiophosphate is employed substan-    2. A method according to
claim 1, wherein  30 



10  tially in its undiluted, adjuvant free form.  the S - (1,2 -
dicarbethoxyethyl) - O,O - di-          Of course, any grade of S - (1,2 -
dicarb-  methyldithiophosphate is applied to said sur-
ethoxyethyl) - O,O - dimethyldithiophosphate  face area at a rate of from 2
ounces to about          can be employed and tolerated herein, pro-  16
ounces per acre.          vided that impurities including foreign ele-
3. A method according to claim 1 or 2,  35     15  ments of whatever nature
which may be pre-  which---comprises applying discrete droplets sent, do
not reduce the surface tension or  having a mass median diameter between 25
increase the wetting properties of the S-(1,2-  and 150 microns.
dicarbethoxyethyl) - O,O- dimethyldithiophos-    4. A  method according to
claim  1 for          phate as applied and contemplated.
suppressing  insects  and  protecting  plants  40
against insect attack, substantially as herein-     20    WHAT WE  CLAIM
IS:-                      before  described  with  reference  to  the
1. A method for suppressing insects and   Examples.          protecting
plants against insect attack, which
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1200 acres (i.e., 0.5 mile in width and 3.75 miles in length). 



Undiluted,       Conventional
Adjuvant         Application
Free Product*      of Product*                     Application rate/acre
8 fl. oz.       12.5 to 20.4
fl. oz. product*
in 3 gal. of water                     Effective swath                  100
feet           35 feet                     Speed
100 mph           100 mph                     Load carried per trip
75 gallons        135 gallons                     Total Time Required for
Treatment (in minutes)           166               666
Ferrying Time: 6 miles                      round trip (in minutes)
4                97                     Spraying and Turning Time
(in minutes)                     159               453
Loading Time (in minutes)            3               116
Ferry distance, round trip        6 miles           6 miles  



Trips required                       1                27
Acres treated per load            1200                45
Acres treated per hour             432                108
* S-(1,2-dicarbethoxyethyl)-O,O-dimethyldithiophosphate.           From the
data presented above, it is critical  comprises applying to an area subject
to insect        in the practice of the invention to utilize  infestation
technical S - (1,2 - dicarbethoxy-        distinct droplets of S - (1,2 -
dicarbethoxy-  ethyl) - O,O  - dimethyldithiophosphate in  25    5  ethyl)
- O,O - dimethyldithiophosphate which  its substantially undiluted,
adjuvant free form        remain as such on an applied surface without  as
discrete droplets, whereby it remains as        wetting or penetrating the
same. As described  droplets without wetting or penetrating the
herein, S - (1,2 - dicarbethoxyethyl) - O,O-  surface area.
dimethyldithiophosphate is employed substan-    2. A method according to
claim 1, wherein    10  tially in its undiluted, adjuvant free form.  the S
- (1,2 - dicarbethoxyethyl) - O,O - di-        Of course, any grade of S -
(1,2 - dicarb-  methyldithiophosphate is applied to said sur-
ethoxyethyl) - O,O - dimethyldithiophosphate  face area at a rate of from 2
ounces to about        can be employed and tolerated herein, pro-  16
ounces per acre.        vided that impurities including foreign ele-    3.
A method according to claim  1 or 2,  35    15  ments of whatever nature
which may be pre-  which comprises applying discrete droplets sent, do not
reduce the surface tension or  having a mass median diameter between 25
increase the wetting properties of the S-(1,2-  and 150 microns.
dicarbethoxyethyl) - O,O- dimethyldithiophos-    4. A method according to
claim  1 for        phate as applied and contemplated.          suppressing
insects and  protecting  plants  40
against insect attack, substantially as herein- 



20    WHAT WE CLAIM  IS: -                      before  described  with
reference  to  the           1. A method for suppressing insects and
Examples.        protecting plants against insect attack, which         10
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