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PREFACE

Due to newly developed residual insecticides, there has been a
great change in insecticidal formulations recommended for the control
of insects infesting dwellings, industrial establishments such as ware -
houses, dairies, restaurants, farm buildings, and the like., Several of
the new insecticides are often dissolved in a petroleum base oil.

In an effort to develop an efficient base 0il the Anderson=Prichard
0il Corporation, through the efforts of Mr. Be I. Scoggin and Dr. Ce Ce Allen,
established & research fellowship with the Department of Entomology,
Oklahoma Agricultural Experiment Station.

The writer wishes to express his appreciation to Professor F. A.
Fenton, Head of the Department of Entomology, under whose direction
this research was conducted for his assistance and untiring efforts;
Professor D« E. Howell, of the Department of Entomology, for his help
and suggestions; and Mr. J. A. Baker, student in the Department of Ento-
mology, for his assistance in rearing the insects and in the insecticide
experimentse Acknowledgement is also due Professor F. E. Whitehead, a
member of the Thesis Committee, for his suggestions in the preparation of

this theeis.
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INTRODUCTION

Prior to the advent of DDT, few contact insecticides remained effect-
ive for more than a few days, some even hours. Since the discovery of the
insecticidal properties of DDT there have appeared certain other compounds
that also remain effective over a period of weeks and even months.

The purpose of this research was to evaluate three deodorized pet-
roleum oils as insecticide mriersl for space sprays and some of the
residual insecticides. This wes accomplished by laboratory tests at
Stillwater, Oklahoma during the period of June 1946 to June 1947.

The house fly, Musca domestica (L.), was used exclusively as the

test insect for three reasons:

(1) It is probably the most important household insect against
which these insecticides are directed.

(2) 1t is relatively sensitive to various insecticides and there-
fore valuable as a biological indicator of a toxicant in a ecarrier.

(3) 1t is comparatively easy to rear and test under laboratory

conditions.

1 plthough the base oil is actually a solvent it is referred to
here as a “carrier".



REVIEN OF LITERATURE

The first mention in literature of the use of a petroleum oil as
an insecticide in this country was made by C. V. Riley (14) in his
annual report for 1882, He deseribed the use of kerosene for the con-
trol of scale insects on Florida citrus trees. He stated that crude
petroleum was even more injurious to plants than kerosene. The injurious
effects of kerosene and other petroleum oils apparently limited its use
for soms years, Then in 1911 Shafer (16) demonstrated by dissection the
mode of action of a contact insecticide (pyrethrum in kerosene). Ie
was the first to prove that "the weaker the surface tension of the fluid
and the thinner the chitin with which it is in contact, the more rapid
the penetration™. This discovery led to research by Moore and Graham (8)
who investigated the physieal properties of contact insecticides. They
concluded thet “compounds with a viscosity as high or higher than castor
0il spread so slowly that, in general, they may be classed as poor insecti=-
cides"™ and that "compounds more volatile than xylens evaporate too quickly
for effective work™, Their work corroborated that of Shafer when they
wrote, "Volatility is an index of the ebility of the compound to gain
entrance into the insect, and is therefore closely correlated with tox-
iecity®. When they confined their work to various petroleum fractions
in the kerosene range they found again that the low boiling point fractions
are more toxic to inseets. (7)

Shafer and Moore arrived at the same conclusion though they approached

the problem from different anglese



Even though kerosens proved to be a good o0il base for household
sprays, there was a considerable variation in toxicity of marketed
insecticides. In an effort to evaluate household sprays a method was
developed by Peet and Grady in 1928 (10) and later revised by Peet (11).
Murphy and Peet (9) then set up two requisites for an effective insecti-
cide that are usually taken for granted, but seldom put into writing.
They said an effective insecticide must "(1) penetrate to the vital parts
of the insect, (2) be held in contact with the insect long enough to
acocomplish ite end™, Thinking the second property to be the more impore
tant, they thought a heavy oil (long film life) would be more effective.
They tried petroleum solvents ranging from paint and varnish makers
naphtha to a heavy stock sprey base. The low viscosity solvents gave
better results leading them to conoclude that "the killing power of insecte
icidal materials can be materially inecreased if dissolved in oils of
proper viscosity, i. e. low, viscosity".

This introduction so far has been to explain why the naphthas and
kerosenes are used as bases for household insecticides in preference to
thosz that have a slower rate of evaporation. Once a general range
distillation was established the refineries began to produce odorless
or deodorized petroleum oils for use in homes, hotels, restaurants,
warehouses, etc. The usual kerosene {ly spray base was ob;]octiomblo_
because of its odor and taste, if sprayed on or near food. For years
various perfumes were added to household aprtylz but often they were

just as objectionable.

2 To mask the odor of kerosens.



In 1926 Gray and de Ong (5) found that on plants "toxieity of the
oils tested appeared to inecrease roughly in proportion of the amount of
unsaturated compounds present™. There followed a trend of using more
highly refined oils to prevent plant injury that in turn led to the use
of the seme oils as bases for household insecticides. Since 1932 Ginsburg
et al (4) had been experimenting with a "highly refined, low boiling
petroleum distillate called Deo-Base™ for the control of socme greenhouse
inseoctss Apparently there was some discussion of the possibility of
that oil as a fly spray base at the annual meeting of the National Associ-
ation of Insecticide and Disinfectant Mamufacturers in December 1933,
for there appeared in the January 1934 issue of Soap an advertisement
for Deo-Base for use in & household spraye. That is the nearest approxi-
mation of the first use of deodorigzed oils as bases for household insecti-
cidese There seemed to be no definite date for the introduction of
deodorized oils; rather there was a trend in that direction during the
years 1926-1934.

As previously stated, the house fly was the test insect used for
the experiments referred to in this thesis. Rearing procedures described
by Richardson (13), Eagleson (3) and the Peet-Grady Method (1) were
compared. The latter proved most satisfactory, and was used in rearing

the flies tested.



DEODORIZED PETROLEUM OILS TESTED

The three deodorized petroleum oils tested during this research
were developed as bases for different types of insecticidal use. Here-
after the term "Deo" will signify the deoderiged product. Deo Apco 125
was developed to be used where a fast evaporating oil was du{trﬁbh.
Deo Apco 467 was intended as a base for most household sprays, since it
has & fairly rapid rate of evaporation. The manufacturer states that
these two oils are naphthas. Deo Apco 700 was intended for use as a
livestock spray base and for residual sprays in and around barnse. The
specifications of these three oils as given by Scoggzin, Steiner and
Allen (15), are as follows:

Deodorigzed Apco

125 467 700
I, Bs P 826 424 480
50% 353 442 56_8
Dry point 406 480 568
Final boiling point - - - 700
Color water white water white water white
Flash point=-TCC 118 186 - -
Flash point==COC - 200 o
Flash pointe-Pensky-lertens « - - 280
Viscosity @ 100°F. - - - .3
Pour pointe-Degrees F. - - - - %0
odor quality Neutral te noneresidual (all)

water-like

odor intensity (Osmoscope) 2 1 4

Unsulfonated residue - - 98 95



SPACE SPRAY TESTS

The standard Peet-Grady method was used to evaluate the three
deodorized oils as carriers for space spray toxicants. Efforts to re-
move DDT deposits on wood or stainless steel surfaces were not success=-
ful, nor is there unanimity among entomologists as to the ability to
remove a DDT deposit from the walls of a Peet-Grady chamber. It was the
danger of a long period of contamination by DDT or some other toxicant
that led to the division of the tests into two parts, namely space sprays
and residual,

Bquipment
The equipment used for the Peet«Crady tests has been previously
described (11). Tests showed that the spray was not equally distributed

inside the chamber (Table 1). _

In an attempt to reduce the number of flies needed per test, and
time and labor invelved in each Peet-Grady test, Hoskins' settling mist
apparatus (12) and Bagleson's spray tunnel (2) were used.

The same de Vilbiss atomizer used for the Peet-Grady tests wes
used in the Bagleson and Hoskins apparatus at the seme air pressure,
iege 12,5 1be per sqe ine

Materials '
The toxieants used in the space spray tests were "lethane 384",
pyrethrum, and "Thanite".
lethane 384 is described by Rohm and Haas as "a solution of beta
butexy beta thiooyano diethyl ether standardized at 50% by volume with
petroleum distillate®.



The pyrethrum used was obtained from the Andersone-Prichard Company
and was labeled "Pyrethrum extract (odorless) 204". The pyrethrin
conternt was unknown.

Thanite as desoribed by Heroules P_cnhr Company "is composed of
at least 827 hobornyl_ thiocyancacetate, and 18% other active terpenes,
containing no diluents, and is soluble in all proportions in base oils".

Methods

There are several differences between the Peet~Grady method and
the others employed. In the Peet«(rady test about 500 flies are used
per test, and these are liberated in the test chamber. Approximately
100 or less flies are necessary for each Eagleson or Hoskins test, and
these are confined in a wire screen cylinder. The Peet=Grady test gives
more accurate knockdown data due to some unknown causes The consumer
ueing a space spray is interested as much in immediate Iknockdown as
eventual mortelity. The Peet=Grady procedure measures this importent
factor after 10 minutes exposure to the insecticide. Mortality is com=
puted 24£ 1 hour later. In any group of flies there is some variation,
Because of this it is necessary to evaluate space sprays with a standard
insecticide known as the Official Test Insecticide (0eTeIe)s The main
difficulty encountered was that the mortality of certain fly cultures
exposed to the 0.T.I. was often outside the established tolerance limits,
nemely 30 to 55 per cemt.

The "rating™ of an insecticide tested by the Peet~Grady method is
the difference in average mortality bo'hnon_ that produced by tha OeTele
and the "unknown" insecticide (in this case, the oil carriers, since
the texicant remains constant).



An insecticide is graded according to its rating as follows:
Grade B is a rating of « § to +5
Grade A is & rating of +5 to +15.
Grade AA is a rating of +16 or better.

Results
The data on Peet-Grady tests are summarized in Table 2.

lethans, « This chemical consistently produced the highest knockdown in
all three olls. Ewven 2 per cent produced lmockdowns of 97 per cent or
betters Deo Apco 125 appeared to be the best base oil for Lethans.

Pyrethrume. = This ceused & slightly lower knockdown average than Lethane,
but at 8§ per cent in Deo Apco 125 and 467 pyrethrum had higher ratings
(6 and lf points respectively)e A $ per cent solution of pyrethrum in
Deo Apco 125 or 467 was & AA insecticide.

Thanite. = This chemical was disappointing in its performance. In spite
of the AA grade for 5 per cent in Deo Apce 467 the flies were Iknoocked
down slowly, making each test quite laboriouse Deo Apco 467 was & better
base oil than the figures indicates

Among some trial tests with the Hoskins settling mist apparatus, the
three oils alone were used in one seriess. The results are shown in Table 3.
Though Deo Apeo 125 is relatively non~toxic, Deo Apco 467 and 700 are quite
evidently toxice. Two tests with tl.n Bagleson spray tunnel using straight
Deo Apco 125 produced no knockdown, bubt did cause 15 and 11 per cent
mortalitye The OeTel. used as a check on the flies caused Gl and 50 per
cent mortalitye



RESIDUAL TESTS

Equipment

The equipment for residual tests was quite simple, merely a
triangular wooden bex treated with a measured amount of insecticide,

A glass cover kept the flies enclosed and enabled the observer to check
mortality or knockdown at any time. The component partes of a test bex
ere shown in Plate 1l.

The test boxes were desoribed to the writer by Dre He As Waters
of Ohio State University and Sherwin<filliams Company. Dr. Howell de-
signed 2 similar test box with an inside area of 100 square inches.

A new method of introducing flies into the boxes was developed by Dre
Howell, Thie proved much easier and faster., This methoed is shown in
Plate 2. From a stock cage 2 glass funnel is filled with as many flies

as possibles A metal slide over the wide mouth of the funnel holds the
flies until they can be released into the test boxes, which is accomplishe
ed by sliding back the glass cover of the box enough to leave an opening
of about % inch. The edge of the metal slide on the funmel is placed
against the edge of the glass at this opening, and then withdrawn enough
to allow one fly at a time to enter the test boxe Ten flies can be
counted quickly and accurately.

Residual toxieity was determined by spraying or painting the wooden
test boxese The three sides were hinged, allowing the sides to drop
flet. TFor one series of tests the boxes were hung on the south side
of the laboratory building to determine the effects of weathering. The
remaining series were stored in the laboratorye.
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Materials

DDY, Velsicol 1068° and bensene hexachloride were the residual
toxicants studied.

The DDT was technical grade obtained from the annlyl'vn:.?.l. Salt
Company through the Anderson-Prichard 0il Corporatione The p, p'isomer
content was unknown, It dissolved readily at 5 per cent in all but
Deo Apeo 700, Some diffioulty was noticed in the latter, but solution
was accomplished after several hours,

The sample of 1068 was put up as & 20 per cent solution (Technical
grade) by the Velsicol Corporation, It dissolved readily in all three
deodorized oils.

The gaume isomer of bengene hexachloride is the toxic ingredient,
The sample tested was produced by Du Pont Curporat'ion as & 30 per cent
gamme isomer concentrate. It mumbht_! brown suger in appearance, but
hed a distinet disagreeable musty odor, & limiting factor in its use as
a household insecticides The orystals did not dissolve completely in

any of the olls at a gamma isomer concentration of 0.5 per cent.

Methods _
To eliminate some variations inherent with most biological tests,

ten flies were used per box, two boxes used per test and readings were

taken when there was 50 and 100 per cent knockdowne "Knockdown" in

3 Other trade names are; Octa=Kler and Dewchlor. However the
name "Chlordane™ has been recently approved by the Committee on
Insecticide Nomenclature of the American Association of Beonomie
Intmloghtl.



in this case means a fly on its back unable to get up. The time to
reach 50 per cent knockdown was used to evaluate different treatments.
It was thought that ten flies were sufficient to obtain fairly accurate
performance data, provided there were sufficient replications,

The boxes in the first two series were treated by spraying them with
10 ml, of DDT and Velsicol 1068, The imner sides and bottom of each box
were treated, Using this amount of spray means that at 5 per cent con-
centration there would be 5 mg. per square inch, However, there was some
loss of the spray in the air and run off, To correct this fault, subse-
quent treatments were made by painting 4 ml, of solution on each box
(Plate 3.) leaving a deposit of 2 mg. per square inch, At the time of
treatment there was a noticeable variation among the boxes as to the
absorption or penetration of the oil selution, All concentrations of DDT
and benzene hexachloride were dissolved on a weight per volume basis,
Velsicol 1068, already dissolved at a 20 per cent concentration, was
diluted with the appropriate oil carrier,

Each test consisted of two replicates, except where otherwise noted.
Thus the "time to reach 50 per cent knockdown® for a particular concen=-
tration is an average of the time for the two replicates of that
concentration, The tests of the painted surface had four replicates.,

The duration of toxieity was measured by introducing flies at regular
intervals from one week to one month apart. The comparative toxiecity of
different materials and of vardious concentrations of the same material
were measured by comparisons made of knockdown in concurrent tests.

The interior surface of the test boxes was unpainted except for one
series of tests made on a painted surface (Table 4). There were two



bl
“Meks

coats of somi-gloss white emmeié over a gray prime coate

I8
[

The averags beuperature during each test peried ls included with

X,

the tables, beoouse boxieily scoms Yo vary sonewhat with the terperature.

Results with DDT

Deo Apse 125 (Fable 5) - The toxleity of § and B pov cevl was very

vearly the same threousghoub, Dven & and € months after troatment the §
per ecanbt appoars to be a little better. This is pr cbably due Ho exnerie
mentel errors Concenbrations of 1, 0s8, 0«2 per cert were toxie for a
mach shorter tive., Date for 100 per ceut krockdewn thousgh nok givern inm
this thegis showsd 5 pasr cent ho be more toxic than § per cent alher &0
dnye.

Deo Apco 467 (Table G} « Though the § and 3 per cenb coucentrations

wers elmort sgually toxle, there wes mors difference than with Dee Apeo
126+  The 1 por cork at Lives soomed less toxic than 0.6 per cemt, but
again this was probably due to experimental error.

Deo Apce 125 and 457 on painted wood (Table 4) = An oil solution

of PDY applied to painbted wood seems to be less toxle than when applied

roainbed woods A 8§ ver cont consentration remained toxis longer

than 1 nor senbs Deo Apcc 128 was & nore effestive carrier than Deo

= Mrmeanine®™ manufactursd by the Bosten Varnish Company.
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Dao Apco 700 (Tabls 7) = This oll, though leaving s lomger lashing

IR S 2

to both Deo Apeo 125 and 467. This was nob as oos

4.

mApht sxpest, bub later informabtion gathered by Towsll (8) supporits the

reprlte aobloinsd writh these hirse 21ilae

Fon den darlzec’. vily as eerriers for T

e

Comparison ol |

Table £ conmtalns & rearranrement of date found in Tables 5, §, and
7e By diroet comparison for o given date iv ls poeeible to evaluule bus

three eils ag carviers for [T. fhe & apd B per cenl conesutrabtions were

the wost likely concentralions Lo Bc marknied.
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At firet glares it is easy to see that Deo Apco YUO is invderior to the
othor twe oiles. There ic vot enough diffevence bebween Deo Apco 128 and
487 bo say definitely which is the Letier carriers What differerncss

there are could very well he those belwesn the boexes tlisnselves.

Resvl*bs with Volsicol 13‘3:3

Deo Apco 125 (’Padla 8Y - Thers seens to be no marked diff

?}etﬁe:::a Z and B por conk as thero is hebtwesn & and 1 per eernt. Unlike
T even the lower concertrabions remsained toxice ovey the three arnd
orne-ualf wonbh peried of the tests It is szunlirely pussitle that the
lower concentrations of DDT might have been sifechive lomger if they had
been Lested at lower Leuperatures. |

Deo hpce 700 (Table 10} - There is more apparent differerce Letwsen

the 5 and $ per ceub then with Deo Apco 128. The lower concenbratious

are notlcsably weaker.



Results with benzeve hexachloride

Deo Apee 125, 467 and 700 (Tables 11, 12, and 13) = A comparisen of

the thres deodorised oils as carriers {or bengere hexachloride shows thak
toxicity decreased ms the garme isamer combent was decreased. Deo Apco

125 seems to be_the best Bt 0.5 per cent, aboub the sane as Deo Apce 700
ah 0.% per cerb, but ek 0«1 per cent and lowsr Deo Apco 700 seems to hold

toxicity a little bebbare

Bffects of weather on § per cent DDT and Ul8 per cont Lenzens hexachloride

L T g

{Table 14)

One day af“.:gr treatment benzene hexachloride was as toxic if not
mers so than DDT, bub when both were expossd to wivnter weathering the
DDT deposits lost their toxicity nobticeably slower than bonzene hexde-
chloride, DDT dissolved in Deo Apco 128 withsbood weathsring bebler than
when dissolved in the other two oilss Dec Apco 128 appears ito be slightly
bebter than Deo Apco 7X0 as & carrisr for benzens hexachloride. 4% cach

obgservation, except the last on Pebe. 21, Deo Apco 125 reached the 5O por

cert Imockdewn point befors Dea Apco 700,



DISCUSEION

Since iz?fz,cj;x Pegt=tredy wothod was inbroduced thers have been oriticisms,
modifications, and other btesting wetheds proposeds Im spite of this it
hag reweined the official method of evalueting household insecticides since
its adoption in 1932 by the Usbional Associmtion of Insecticide and Dise
infecbart Mamufacturerse Table 1 elearly indicatss the unegual distribubtien
of spray droplets within the cherbers This fault plus the large muiber of
flies necessary Por each hest led to trials of the Heskles apparatus and
Baglesor spray tumnsle The 0.T«Is was used in the atbempis Lo approximate
the Peetwtrady resulitse. The Hosking apparsbus proved umsatisfactory and
it was not until June 1947 that resullts obtalned by the Bagleson tunnsl
epproximeted those obtalned in the Peet-(;ra&ry charber. Bagleson's spray

tunnel can be used to svaluate residuel insecticides incorporabed with

Deo Apce 700 wa.s tesbed with these non-rosidual toxicants, but it
was not interded for, and is lmadequate as a household spray bases.

Tenperature data were given in Tebles & to 18 to ghow the olfects of
benporature on the speed of Lroeldown of the residual insecticides tested.
ith an increase of temperature thers was & geveral decrease of Lox!
of DDT» Sinmce there were tives when all thres toxicarts were beiny beched
wnder the same conditions, the temperature effect was more noticecable Le
the ohserwers in the leboratery than can be indicated in the toblas of
thig thesgis.

The terperatures of the testing room were one source of varlation

of 4+he Imockdovn time. Obheyr variables ware differences in fly suoe



ceptibility (demonstrated in the FPeet-Grady O.TeIl. mortalities) and
differences in peretration of the oll when applied vo different kinds
of wond of which the boxes were made. The varistions just msnbieped

are an sbterpt to explain why two boxes treated alike, stored alike, and
tested alike have apparent differsnces in boxiecities. Ome thing that
these variations prove is that twe replicabes are not enough for his
type of teste The tests of DDT on painted woed had four replicates and

aven there a wide range was sneourtered,

letharne cons hree oilse
Deo Apeo 125 appearsd to be the best carrier Tor Isthens. ITethane and

pyrethrum et 3 per eent strength in Deo Apeo 12% are AL insechilcides.

Tha toxieity of & residual deposit depends on the selvent, but

kY

meinly on the p per ceut of toxieant useds It iz mabural to exzpecht, wlthw

=

I
in cortain limits, that the meore insecticide that is eprlied the lomger

it will laste DDT is the best residual

=

the three deoforized olles In addikion its 0i) salukions are odorless,

neerly tasteless and have not Deen observed bo shain cloth or pepers Deo
Apoo 125 was ths superior base oll for DDT, Vfglsigol 1058, and bengen
hexachlorides To be sflechive in Dso Apceo 125, UDT or Velsiecol 1088
should bz used ab a shrength of J ver cent, j:referablv 5 per cerke If a
Imookdorn agzent, such as Lethare ar gyrethriny, is added it should net be
T in Porturmabe for the insecticlde manufacturer and consurer thet

the same o1l carrizy, whethor Dec Apco 125 or sore obher of like guality,

gan be veed for gvace spravs and residual lnsechicidose
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To evaluabe thiee deodorized oils as insee%icida sarrisrs laboratory
festS‘were conducted at $tillwster, Oklahoma, from June 1948 Lo Jums 1947.
Previous work had shown that low viscosity solvents were betier carriers
for space spreys when svaluated Dy the Peot«Grady methode Nesults of this
regsearch indicated that the lowest viscosity oil ef the three, Deo Apco

125, was the best carrier for such kncckdown agents as Lebhane and pyre-

throm, Pesidual insectbicides disgolved is the three o0lls were fcsted by

87

3 2

ng the lnsids of btrisugular weoden boxes, introducing ten house

vy S 3
TRAACLOE

{lies, thon recording the time necessary to Imock down £Cpsr cent. Ly
teeting space spray insectieldes in conjunetion wisth reeidual insecticides

it was possible to show that the same Sype of bhase oil (low viscosni

the besh carrier Tfor bothe



Plate 1 = A test box with glass cover and
rubber band (to hold sides tightly
together). Glass fumnel and metal
sglide are also showne.

18



Plate 2 = Method of introduecing flies into
test boxes.

19



Plate 8 « Msthod of painting 4 ml. of oil
solution on & test box.

&0
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Table 1. Droplet dispersion test, Deo Apco 467 with 37 letheane, Peete=
Grady Chawber, Stillwater, Oklahoma. October 31, 1946.

Yo. droplets counted Yocation of Totals per
Slide MNo. per 1 square inch slides location
1 22 centered 1'
2 11 from edge of 97
3 8 ceiling on
4 56 each side
~B 6 centered 1'
6 248 from top 303
7 42 on each
B 7 wall
9 28 centered &
10 0 from floor 547
11 519 on each
12 0 wall
T 3 centered 1V
14 1400 from floor 1487
156 0 on each
16 65 wall
17 2820 center of 3
18 e chamber 9280
19 - {loor
zo -

#* Bstimated.



1946-47,

Table 2, Surmoar of Peet=Grady Tests with Doo Apco Oih, Stillll.i:or, Oklahomae

Deo Apco AVS e : \VZe0aTole
Toxicant 011 % KeDe  Moitalities llorbl.llt; Hoi'talitiac Mortality Rl-t# Grade
%7 Lethans A B9 58, 56 54 T V.4
467 99 64, 71 €8 58, 55 54 +14 A
700 98 78, 74 74 53 53 +21 AA
2% lethene 125 100 48, 68, 49 58 46, 52, 5% 50 + 3 B
467 99 51, %2 42 43, 53 43 -6 --
700 97 21, 85_ _ 238 54, 43 49 ~-26 - -
8% Pyrethrum 125 92 91, 88, 80, 89 86 56, 53, 31. 50 45 +41 AA
487 26 86, 89, 67 74 56, 58, 31 47 +27 AA
700 80 64, 49 56, 31 _ 44 + 8 B
2% Pyrethrum 125 62 72, 42, 62, 59 59 52, 45, 45, %9 45 +14 A
487 84 37, 42, 45_ 41 45, 45 46 -4 B
6% Thanite 126 65 49, 61, 70, 78 63 57, 50 58 +10 A
487 94 80, ao_. 88 83 39_, 47 43 +40 AA
467 87 40, 29 35 58, 45 40 -l4 - -
700 53 86, 30 33 58, 45 49 -16 - -

44
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Table 3. Toxicity of Deo Apco 125, 467, 700 to house flies exposed to
o u‘l:tlinﬁ miste G’i_:_ilhltl'r, Oklahoma 1846.

—_—
—

mm—

Deo A 0il No. flies Nos dead Per cent killed
5 155 > 1.9
467 101 101 100
700 198 198 100

Table 4. Toxiecity of DDT in Deo Apco 125 and 467 to house flies when
applied to a p d surface. Stillwater, Oklah

Treatuent Deo Apco 125 Deo Apeco 467 Terpe
S R o =
I 18 BO
8 59 518 56 570* 80
86 113 524 222 541 78
638 140 572 574 600 77

* 50 per cent knockdown was not reached at this time in one bex.
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Table 5. Toxicity as measured by 50 per cent knockdown of house flies eof

Date Minutes to reach 507 K.D. at different percents Tempe Fe
S.00 .00 L0 0.0 0.2%

Sept. 1IZ 13 15,0 %0.0 __ 10 o)

21 21,5 20,6 645 1145 128.0; 78

27 81 % 116,56 15345 249 81
Octe 5 48 42,5 245 -- 4c0 1 76

12 %5 7 -- - - 80

1 a 65 Pt w % - " 80

19 78 67 149,5  Tot tested No record

26 57.5 75e5 184.,0 Discont, $14 { 68
Nove 2 114 100 2% 572 78

9 1035 103 270 -- 82

16 1015 147.5 87845, 569 3 81

2% 168,5 138 320 530 5 81

S0 183.5 179 466 433 81
Dece 31 80  157.5 74
Jan. 30 116,56 120 67
Feb. 21 12%5 111 78
yer, 21 177 103 77

1 mest not replicated.
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Toxieity as measured by 50 per cent knockdown of house flies of

DDT in Deo Apoo 467, Stillwater, Oklahoma. 1946-47.
Date Minutes to reach 507 K.D. at different percents ’.l‘omp.°F.
504 306  1.00  0.6% 0.2%

Sept, 14 - - - - - - -

21 20 82,5 45,5 75 299,5 78

28 85.5 135.5 24.5 299 360 81
Octe 5 48,5 65 109,5 91.5 236 1 76

14 44,5 45 176 103.5 556 80

19 B 89 112 67 s61 1 no record

26 60 52 1 2085 92 23 I 68
Nove 2 94 112,.5 286 253 506 78

9 59.56 90 207 199 %66 82

16 101.5 112 348 877 a7 1 81

23 182.5 167 540 1 3.5 -- g 81

30 143 164.5 355 301 668 81
Decs 31 147.5 180 74
Jan, 30 107 174.5 67
Febe 21 159 195 78
Mar, 21 158 174 77
Table 7. Toxicity as measured by 50 per cent knockdown of house flies of

DDT in Deo Apco 700, Stillwater, Oklahoma, 1946-47.
Date Minutes to reach 50% K.D. at different percemts Temp. F.
Be 300% p Os Oe

Sept. 14 zsgg 6.0 87, ) B0

21 4.5 8845 196.0 249.0 - 78

28 58.5  227.5 - - e 81
octe 6 98,5  188.0 476,07 - - not tested 76

14 7545 242.5 5438.0 discontinued 80

19 100.5 B45.5 - - - - - no record

26 72.5  156.0 299.0 - - 68
Nove 2 104,0  168.0 418.5 — & 78

9 187.0  278.0 499,5 > o o 82

16 208.0  414.5 58840 - 4 e 81

38 “5.5 375.5 478.5 - - - 81

30 2810  296.0 547.5 ik iy 81
Dec. 31 %26 487 74

1 pest not replicated.
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Minutes to reach b0 per cent knockdown

Date 5 per cent DDT $ per cent DDT
Deo
Apeo 125 487 700 1256 467 700
Sept, 14 13 ~28 18 ki3
21 22 20 35 21 3 89
27 31 36 54 2 136 228
Qots 6 48 49 o7 43 65 183
14 61 45 76 65 45 243
1 78 34 101 67 39 348
26 58 60 73 76 52 156
Nove 2 114 94 104 100 113 158
9 104 60 187 103 90 278
16 102 102 208 148 112 415
23 169 183 446 138 167 376
30 1% 143 231 179 164 298
Dec. 31 80 148 326 158 180 487
Jans 30 117 107 120 175
Feb. 21 124 159 111 1956
Mar, 21 177 153 103 174
Table 9 Toxieity of 1068 in Deo Apeco 125 as measured by 50 per cent
knockdown of house flies, Stillwater, Oklahoma. 1946. (10
mle sprayed on each box
g to reac per ce ckdown & ere
Date per cents
% kA ) /4 0.6% Ue2% AveTemp.or
BSept. 18 40 6 ] 41 5 B0
21 128 147 172 181 234 78
27 115 121 231 150 2401 8l
Oct. 5 129 156 202 272 27 76
14 102 108 192 149 24 1 80
19 105 107 153 177 265 no record
26 68 77 121 114 177 68
Nove 2 198 1851 284 849 1 78
9 115 1211 218 260 s 82
16 136 158 280 307 456 8l
23 175 189 297 290 4786 8l
S0 133 156 271 321 437 8l
Dec. 31 318 298 484 495 over 610 74

1 mest not replicated.
2 50 per cent knockdown not reached in ons box.
3 50 per cent knockdown not reached in either box.
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Toxicity of 1068 in Deo Apeco 700 as measured by 50 per cent
knockdown of house flies, Stillwater, Oklahoma.
ml, sprayed on each box)

1946. (10

Winutes to reach 50 per cent Lknockdown at diiferent per cents

Date Ue Us chienp."f
Sept. 13 % g ﬂ;% 4 ng B0
21 223 201 377 430 B 78
27 154 170 817 363 - - 8l
Octe 65 202 285 393 465 - - 76
14 128 216 295 516 - - 80
19 153 2038 332 369 - no record
26 133 120 178 174:1 - - 68
Nove 2 208 260 407 365 - - 78
2 164 185 282 275 - 82
16 233 314 401 4386 - 81
2% 248 304 415 547 - - 81
30 186 279 8941 437 - - 81
Dec. 31 256 379 542 5% - - 74
Table 11, Toxiecity of bensene hexachloride in Deo Apoo 125 as measured
by 50 per cent kmockdown of house flies, Stillwater, Oklahoma.
1946-47. Spp
Minutes to reach 50 per cent knockdown &t erent concenw
Date o t?_iom of the gamma isomer - e
Y Ue Oe Y Oe Ave ™
Pecs II 20 4] 53 68 180 E:%
21 38 47 70 74 345 85
28 64 102 152 244 489 77
Jan, 4 96 124 182 2538 484 79
11 not tested 108 282 not tested not tested 79
18 65 158 259 141 296 80
25 71 112 288 249 489 80
Febes 21 82 133 219 203 332 78
Mar. 21 106 160 165 248 544 77

150 per.cent knockdown not reached in one boxe.
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Table 12. Toxiecity of bengene hexachloride in Deo Apco 467 as measured
by 50 per cent knockdown of house flies, Stillwater, Oklahoma.

1946-47.
; 00k different concenw-
Date trations of jm i.lmr ?e
6.5 w Os 5 m 0‘0 Ave '?
Dec. 11 74 51 ’E‘? d’f '!?
21 54 59 180
28 117 110 216 371 500 7'!'
Jane 4 119 117 185 462 304 79
11 not tested 151 803 not tested not tested 79
18 138 287 333 333 223 80
256 139 164 337 407 332 80
Febe 21 110 161 416 406 285 78
Mar. 21 153 296 452 242 314 77

Table 18, Toxicity of benserne hexachloride in Deo Apco 700 as measured
by 50 per cent knockdown of house flies, Stillwater, Oklahoma.

1046-47.
Date , b trw!:iom of g_:mc ti.;qur ' ——
6-5% . Ue Os DCCE% Av. .
Pec. II &8 ;g ;;‘E_Im 157 7?
21 44 gl 143 85
28 101 133 196 31’2 198 ;i
Jans 4 o4 125 158 2056 492 79
11 not tested 106 189 not tested not tegted 79
18 87 161 196 408 80
26 % b g 104 258 457 80
Febe 21 120 o7 235 - - - 78
Mar. 21 116 150 196 - - - 77

1 50 per cemt knockdown not reached in one box.
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Table 14, Comparative toxicities of 5% DDT and 0.5% gamma isomer of
benzens hanohlnrid- to house flies when treated surfaces
nge  Stillwater Okhhom. 1946-47.,

Dece II 42 42 2 52 87 14 76
21 68 88 45 93 75 101 85
28 70 143 52 134 133 224 77

Jan., 4 o8 130 82 272 1056 167 78
18 106 134 93 48 101 233 80
26 124 241 106 276 140 301 80

Febe 21 118 30 150 524 220 324 78

Mar. 21 179 not tested 278 not tested 290 not tested 77
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