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<« Riran, Monsanto!s.parathion,; 15 a ' potent insecticide with

-~ 8 broad spectrum ef activity. However, it 1s also very toxic

“ . to.man and animals (acute oral LDyo averages 3.5 mg./kg., chronic
m.l.d. 1s 25 p.p.m., dangerous level fer inunction is 50 mg./kg.).
Our research, development and sales psrsannel would like to de-
velop a formulated product of lower texic hazard, and are ever
watchful for promising leads in this direction. Narwenfabriken
Bayer, A.G. markets a "saftened" parathion emulsion concentrate,

olidol", ‘which contains an emulsifying agent that 1s claimed

to reluce its toxicity via dermal anhsorption. L

Monsanto has been offered a license to a patent claiming a
merked reduction in dermal toxicity by the addition of benzil :
(diphenyl glyoxal) to parathion emulsion concentrates. The -
inventor also claims that the sddition of denzil increases the - Y
effectual life of parathion residues by a factor of three times, '

and that it reduces ths phytotoxicity prnduced by parathion :
formulations, : S ,

. This report concerns only the evaluation of the last twe

claims, .
‘ 3ince we were also interested in evaluating the efrectiveness .
. of Arcclor 5460 as an additive to promote the longevity of para- .

thion residues, formulations containing it were compared directly
wlth parathion 2rnd parathion and benzil rormulations,’

SUMMARY

Specifically, enswers were required for the following e
questions: (GFL/LVS, 8/11/55) '

“l. Wnether formulated combinations of parathion and benzyl

maintain their i1nsecticidal potency compared to parathio
formulated alone.

o

vhether the addition of benzil modifies longevity of ‘
effectual treatment.

3. Whether the addit.on of benzil decreases phyCOtoxicity.y

To obtain the answers and to compare with any action produced
by Aroclor 54G0 several lots of potted, randomly selected Black
Valentine bean plants were sprayed with three formulaticns -
twenty five per cent Niran, f{ifteen per cent Niran and Cifteen
- per cent penzil arnd fifteen per cent Niran ard fifteen fer cent
R Lroclor S546C. The concentration of Niran ‘n the finished spray

was cne to lwo thousand on 0.% pounds per cne nhundred gallons a’
‘ in each case. -
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1f of the plants treated:with each formulation®were-held
» greenhouse and half were.held under outdoor conditicns.
;Rvaluauons were maderat:varylngtintervals after spraying by
infesting plants with either Mexican bean beetle or with :
Southarn armyworn lu'vae. m testing was done in the greenhoue.

"::Photographa of a aeriés or spr;yed plants were taken to ob-

_tain a pictorial record of certain observed manireatations of
toxicity.

comg ZIO0NS

1. The incorporation of benzil in a parathion emulsicn
caoncentrate did not affect 1its 1nsecticidal potency as

cagmpared to parathion formulated alone. This may be said for
Araclor 5460 also. .

2. The addition of benzil neilther shortened the longevity
of effectusal treatment; nor did it prolong effectual
treatment as claimed by the inventor Aroclor 5460 likewise was
feund to have hardly better than a neutral effect on the dur-
ation of effectual treatment.

3. The addition of benzil, contrary to the inventor's
claim, appeared to increase rather than decrease the manifestatim
of phytotoxic symptons induced by paratnion on Black Valentine
beans. Plants sprayed with a formulation containing Aroclor 5460
showed less evidence of in jury than did those sprayed only with
parathion.

RECOMMENDATION

Unless a favorable repert is returned on the pharmacological
phase of this evaluation, the attempt to obtain a license under
this patent should be abandcned.
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EXPERIMENTAL WCRK

Potted, greenho:se grown, Black Valentine bean plants were
used for this project. It way not possible to graw, spray, cor
hold sufficient plants at one time to catisfy the requirements (
of this evaluation so 1t was necessary to make several treat-
ments., A1l spraying was done outside of the latoratory under
as rnearly the seme conditions as possible. A three pallon Hudson
garden syrayer was :8ed to make the applications. Cimilar volumes
of sgray were &pplied to similar numbers of plants on eacn
octcasion. Plante were selected randocly for each formulation,

end the lots of trezted plants were held, infested, and

vbserved
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under identical conditions. Three plants.were used for-each B
formulation, specles:and age of residue tested. Forty-hour -
mortality observations were recorded. .

The followiné three fomulatiéns v;ere evaluated:

1l - Niran parathion - 25%
Alrodyne 6104 - 5%
xylene - 70%

II - “iran & benzil parathion - 15% ~
benzil - 15% 5
Alrodyne 6104 - 5%
xylene - 65%

III - Niran & Aroclor 5460 parathion - 15%
Aroclor 5460 -15%
Alrodyne 61Chk - T7.5%
xylene - 62.5%

For the final analysis, calculations of per cent kill were

based on the numbers of live larvae recovered from ten applied ~ 7~ i

per plant. The residue ages reported are the means of the ages
at the beginning and end of :nfestation e.j,., a one day old
residue was freshly dried when infested and was two days old ‘ N
when mortality observations were completed. Similarly, a flve 5
day old residue wes infested four days and observed six days
after spraying, respectively.

Experimental data are recorded on notebook pages A-Y0394 -
L0400 and A-71102-04.

The following statistical procedures were utilized to test
fer significance.

Standard Deviation: - v

(]_:] s J‘-. where ., = standerd deviation,
oo 4 = deviation from the arithmetic
mean,
and " = nunber of replicates.

standard Error of the Difference Between Two (Aritimetic) E
Means: iz

Y. o < v, v
foa " @
] ﬂ)
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b) about ohce in eighty observations when

m - me , 2.5 {S.E.),

where m = arithmetic mean B

and 3.E. = standard error.
Color and black and wh*te photographs were taken to preserve ;
. ) . a record of one experiment made to evaluate phytotoxic effects
: of the actlve ingredient, the additives, and the solvent as 3
related to emulsifier content of the formulation.

Figures 1,2,3, and % show the duration of effectiveness of
the residues from the three formulations under interior and i
exterior conditions against larvae of the Mexican bean beetle -
and Southern armyworm. The data on which these figures are
based are given in the .Appendix, Tables 1,2, & 3. Summaries of
L, the statistical analyses are given in the Appendlx, also. .

' The arrows on the fijures indicate the standard deviations -
. from the means obtained for the various tests,

e DISCUSSIGH

Since the inventor claimed that the addition of benzil
would prolong the effectual life of Niran residues by a factor :
of three, it was necessary to plan for activity determinations e
at weekly intervals for a minimum of four weeks. A determination . E
of the effectiveness of freshly applied sprays was also required.
For some time we had been interested in similar reported effects

for Arocler 5460 so we had an opportunity to kill two birds with -
one stone.

Reference to Figures 1,z,3, and 4 shows that neither of the
additives, benzil and Aroclor 5460, depressed the activity of
. Hiran {ormulations against either the Mexican bean beetle or
- the Southern armyworm.
SR o 4
Arcclor 5460 may have been of some benefit in prolonglng tre
eirectua’ residual life of liran outdoors against the cocuthern
e army«ora as shown by Figure 4#. Agparast both specles, effectual
: residues of all formulations disappeered {rom plants held outdoors
. Zor seven days after spraying. This was observed irn two separats
‘~ series of tests. The inventor's claim that the incorgcration of x
: ernzil would prolong the effectual 1life of iHirar residues could kg
. N0t e substantlated es shown by the date given in Fijures > « &. g
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«:the -greenhouse definiteiy dlsappeared between seven and eleven

~daysa after treatment:as shown by ths reactlions’of -the test - g

speciea. In one:set of tests held in the jreenhouse for seven - -

i , .- days, the benzil formulation appeared to’be superior against '

- Mexican uvean beetle larvae, but no difference was shown among
the three formulations in a second series of similar tests. The
same situation occurred with Southern armyworm larvae, but in

: this case the second series of tasts appeared to favor benzil.

. If such results had ocourred for both specles in the same test
series, it might have been necessary to acknowledge that benzil
does s&id a small plus valve under greenhouse conditions. Even
if this actually were the cass, the inveastor's claim would still
be much too extravagant. h

Early in this work, evidences of phytotoxicity were observed. -
: There appeared to be little difference betwsen the Niran and 2
< Niran and benzil formulations in this respect, but was noticeabdbly ’
; less apparent from the Niran and Aroclor 5460 formulation. The
in jury was initially attributed principally to solvent toxicity
resulting from poor wetting properties of the formulations. This
thesis was supported by the fact that the Niran and Aroclor 5460
formulation contained 2.5 per cent more emulsifier than did the
other two. Subsequently, twelve formulations containing differing . H
amounts of emulsifier were prepared and sprays were applied to R
Black Valentine bean plants. The formulations were: . Lo T

e
»

e

VB e

Py

1. Niran - 156 ' ~
Alrodyne 61684 - 10, 7.5 & 5% : .
Aylene - to make 100w

2. Niran - 15%
Benzil - 15%
Alrodyne 6164 - 10, 7.5 & 5%
. . Xylene - to make 1005

3. HNiran - 15% A
Aroclor 5460 15% i
Alrodyne 6104 - 10, 7.5 & 5% )

Aylene - to make 1l00L

- Three plants were sprayed at one part formulation to three
hundred parts of water (Niran: 1/2000) with each formulation r
end were neld in the (plastic) greenhouse six days. Color and )
tlack and white photograpas were taken to record the results. :
In jury decreesed in ell cases as the amount of emulsifler was
increased from five to ten per cent. The least amount of 1njury
was observed in the serles containing Aroclor 5460 and the most
Wwas observed oun the plants treated with the Niran and bencil
formulation. This observation negates another of the inventor's

cla.ms.
. ~ e
ds G. r. Ludvik
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chfl'c L orvaé

-
on Res/dues Maintarnad in tha qfcébl;wc "':
- ;
Res' du e Formulotion Per Cent K1 'E‘,
Age, Days Ave, T 3
’ Nirer 100 100 po 100 * oo
Nirar + Beng;! 100 100 100 0o T g.0
Niran +Aroclor S¥60 100 (00 90 97 <7 K
5 Niron /00 100 100 100 T o0 d
Mirarm +Benail /00 (00 100 100 T c.0 4
Nirarn ¢ siroclor SYEO 100 100 100 wo *t oo
8 Nirar 70 €0 g 557 2 s "
Niran +Benzil 80 100 190 943 T s
Nirarn ¢Aroclor S0 0 Q 0 o = 9.0
8 Niran 100 100 100 100 T 0.0 s
Niran + Benxil 100 100 100 90 T 0.0
Nirarn +Aroclor S¥60 (00 70 100 9¢.7% &7
12 Niran Yo 80 70 (3.3 % 208
Niran +Benz;/ 30 20 Jo) 6.7% 5.3
Niran + Aroc/or S460 20 20 0 3.3 .5
5 Niram 20 ‘o o 0.0 * 10.0
Nirorn +8Benz!/ 0 o 10 53 T 57
Niran +Aroclor IY¥60 0 0 0 o T 00
s Nirarn 0 o o) 17 T o0
Hiran+ Bens:/ 49 Q a 1.5 T 234
NiransAroclor S+ 40 o ~/0 24 20 I z20.0
- .
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" Nirdn + Aroclor S460 100 44 80 90 X /e
8 Niran 60 70 &80 720 = /oo
Niran + 8enxi/ ry) 8o /00 7.3  30.6
Niran + Aroclor SO0 60 8o 70 70 * 10.0
8 Niran SO0 S0 9o ¢33 t 231 RN
Nirah +B8enzil 100 Q0 ?0 93.3 £.7 T
Niran +AroclorS460 So 70 40 $3.3 * /2.9
/2 Niran 20 o 10 l10 I 10.0
Niran ¢+ 8B8enzi/ o) 20 o 20 T 200
Niron + Aroclor S+60 30 o o] 10 r 173
15 Niran S0 40 o Jo I s .
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