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PREFACE

Livestock sprays or cattle sprays consist of a large varisty of
spray ingecticlides designed for use about the barn and dairy or for
direct application to the bodies of animals. Due to the lack of stand-
erdizetion and grading, many of the sprays ere cheaply made housechold
insechticides.

In an effort to develop a satisfactory spray the Coﬁtinental 011l
Company established & research fellowship in the Department of Ento=
mology, Oklahoma Agricultural and Nechanical College.

The writer wishes to express his appreciation to the following
who aided in this étudy: Dr. Fo A. Fenton, Head of the.Department of
Tntomology, vnder whose supervision this researeh was conducteds Dr.
Bert He Lincoln and other officials of the Continental 0il Company
Tor advice and suggestions during the entire ressarch program; Professor
He We Cave and lire He Ws Robb, of the Dairy Department, who provided the
animels, pasturage, and the fine cooperation that meds possible the
field experimenﬁs; Dre Te Te Milby, of the Poultry Husbandry Department,
who aided in the evaluvetion of the data; Dr. De E. Howell, of the De=
partment of Tntomology, for his timely suggestions and plamming; and
¥re e Do Barrett, student in the Department of Entomology, who assisted

in the field experiments.



TABLE OF CONTENTS
BRI ALT s ¢ e v s v nsucnncsonnsesasassnnnesnnssenssosnnansannsosnnanesesaiil
IﬁTRGDUGTI@N.a.;.;...q.....................'.#.n.................... 1
TEOTS POR RUFELLENCY IN THY FIELD

Fleld Technique: Procedure.cissccocssecscssvssncoconnsansonany T

@0

Figures 2 50 4, TNClUSITCesevscesnorsrasnnvsvsnsneanccsanraancas

igureS 5 tD 7, Inclusivstcgio.oci‘!ill!lm&.ola:.o-b.qmclupccu. 10

RATUEE AND HOST SUSCTPTIBILITY ON THZ ABUNDANCE

i

OF STABLY FLIES ARD HORW FLIES O CATTIE.snecavesovnenscanserss 11

Comparative Ahundance of Both SpecleSeceiecorvseesescasssncnenss 11

o

The Effect of Temperature on Fly ADUNAaNCOeessvescnsssnnesvanes 12

Susceptibility of Cattle to Stable Flies and Horn FlieSesessse. 12

nk4 -
Figure 10'nm--.:--cc~o¢p-mrlqntts.¢a.-;it.na:ou-’won--...cu-....o.‘..- 14

¥

Table l.!of‘-xo.caqt‘t‘.ltculint’atiln’vlnl.’tlnwlo!ot@.t;..&ﬁ& 15
Table 2’.1'.'0bl.’jl..‘l!ll'l‘.QCIUQI'D'Ct!I.'.'&"IC.Q‘Cl,tlﬂl 16

Tabl@ SOQ-O;n.gtqt.hilld'bl!.&t!.Ql!IIl@!'llct.l:'g.t..a.!urnﬁn 17
VATERIALS USED IN THE REPELIENCY TECTS . cecsscccsnvoscscannnsennsvars 18

EVALUATION OF THE MATERIALS AND FORMULAE USED IN THE FIELD

Gt ‘
M eaeas0s ts8s iRttt srsiPiosittdtietelad st peresdesises 20

The Statistical Analysis of Variesnce: Bxamplesecessevssrossees 28
&ble 40»nwtvtu&9t"‘.l-ltlle.@lllﬁrcl'ﬁli‘cttv'i.ptlunaqtti..l 24

RATURE OF CO’?VFS“..-"....... 27

DCT CF UYL SPRAYS ON THE BODY TEHM

Table 5'!odocu..a‘llu-9..‘.g-o-qm'ull‘llc.t.oo’r.ou.loo-cnaq.'l 51
A LABORATORY THST PROCEDUBRE FOR THE EVALUATICON COF THE TOXICITY OF
LIVESTQCK S?RAYSIIOOOQllO‘QOwatOGit.!IQ.l.bittﬁtoioiwclhitvll& 52

1] 1 o
lable 0"‘!0.’!.'.~..‘I—QI...C-'.Q‘.'Q-QG.'..I.G.l.i-’ﬂ.lQ.'ilrﬁl»..',.... 53

o e
U-‘J.‘_L i\.&..i.’tl.._ﬂ'"’.'II.I.'._.-."'.I."""'l"»'..I'Q-ill..l'.(‘i"..l..'ﬁ 34

0T T A e X .
ELQLEGGRHFMY-w‘-..arc.IQI'...Q.QQQ{QC"..]Q.,....c-o&t..-"vl'nobqlt 56



INTRODUCTION

Field and laboratory experiments to determine the relative values
of various insecticidal and repellent materials against the common
species of blood-sucking flies, namely: +the stable fly, Stomoxys

calecitrans (L.), and the horn fly, Hazematobia irritans (L.), were cone

A A R

ducted at Stillweter, Oklahoma, over the period Janvary 1, 1940, to
January 1, 1941.

In the laboratory the toxieity of the wvarious materials was evalu-
ated by the Peet=Grady method (27) while the repellency of these materi-
als wes studied by means of a modificd method of field repellency test=
ing based on the one=half cow method in which fly counts were made on
cattle in the field. This research was endowed by the Contimental 01l
Company and was carried out under the direction of Drs s Ae Fenbon,
Head of the Department of Enbomelogy, Oklshoma Agricultural and Mechani-
cal College. The alm of this research was to develop an efficlent and
safe livestock fly spraye.

The results of this research are discussed in this thesis under
several sections, namely: testsfor repelleney in the field; the effect
of temperature and host susceptibility on the sbundance of étable flies
and horn flies on cattle; materials used in the repellency tests; the
evaluation of the materials and formulac used in the field repellency
tosts; the effect of oil sprays on the body temperabure of cowsyand a
laboratory test procedure for the evaluation of the toxicity of live-
stock sprays.

Livestock spray formulae at the present time usually consist of a
petrolsum base in which is incorporated a toxic material or a combinabtion

of toxie materials, such as pyrethrum, derris, or synthetic toxicants.
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In the development of a livestock spray formula several factors
must be studieds The petroleum base is the carrying agent for the
toxic and/or repellent materials, and in most ecases if it be a proper
boso it is the chief repelling agents. Sherrick (33), in his review of
the standards for livestock sprays, states that the consensus of
opinion seems Lo favor a newutral oil with a viscosity of from 45«55
Seybolt seconds at 100° Pahrenheit for stock spray bases. According
to the above author lighﬁ‘éil of viscogity 30=35 Baybolt seconds,
such as those used in household sprays, is likely to cause burning of
the animal's hide because of its solvont and penetrating powers. On
the other hand a very heavy oil of high boiling point may cause trouble
by blenketing the animal's hide for too long a time. Investigations
on the proper type of cil base for fly sprays have been few in number,
but real information has been advanéed by several investigators, as
follows: TFremd (13) concluded that gasoline mixtures were not practi-
cable in fly sprays; Pannewitz (22) stated that the selection of a fly
spray base should be based on the Riesenfeld-Bante figures which he
lists; Kichardson (29) gave a report on studies of mid~continent dise

t
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llotes as bases for pyrethrum extracts in which he lists the btoxicity
of the distillate at the different belling renges; Searls and Snyder
(51) reported on the relation of viscosity to drop size and the applica-
tion of oils by atomization; a proper base for insecticides was listed
by Velngard (34).

The toxieity of warious insecticidal ingredients in their oil bases
iz determined by means of the Peet=Grady method of laboratory bestinge
This method was doveloped by Ce He Peot and A. Go Grady (26) in 1928, and
was rovised by Peet (27) in 1932. The Peet-Grady method with various
modifications, as given in the Annuvel Blue Book of Soap and Sanitary

Chemicels (2), 1939, is the official method adopted by the National Asso=
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iation of Insscticide and plsLﬂfectaﬂi Janufacturers for evaluating
ligquid houschold insecticides,

8

g.;.

e there has been no satisfactory method for evaluating liveoe
stock sprays, the Peet-Grady me%hod has been applied in the testing of
livestock sprays in the 1&boratarj to determine knockdown and kill.
This method is not entirely satisfactory due to the lower volatility

of the heavier oil bases of the lquStOOk spray'types.
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o

he principal toxie elements incorporated in livestock sproys ars
derris, rotencne, pyrothrum, =nd orgenic thiocyanates. Derris and/or
rotenone arc gomerally uuwd in comblnation with pyrethrum. Rotenone in
fly sproys was investigsted by Bedertscher (3). The efficiency of kero=
sene exbtracts of derris slore and in combination vwith kerosene extracts

of pyrethrum, ogainst Musca domestica (L.), was compared by Richardson

(30), inm 1983. Campbell et al (5) conducted comparative tests of derris
and pyrethrume. From the dosage mortality curves of pyrethrum sprays on

Yiwsca domestice (L.), Hoyer et al (16; found thet sbove 75 mge. of pyrethrum

per 100 cec. the toxiecity increases, and below this point toxieity decreases.

oyl

Gichardsen (28) reported on the insectbicidal estimation of the kerosene

#

extract of pyrethrum. The relative toxicity of pyrethrins and rotenone

jse

s £ly spray ingredients was brought out in the work of Gnadinger and
Corl (14). lethane 384, an organic thioscyanats, in pebroleum distillate
was compared with pyrethrum asnd rotenone in petroleum distillate by
Lurphy and Vandenberg (19) with the results indicating a speedier and
more complete kmockdown in the case of Lethane 384. Hartzell and Wil-
coxon (15) conducted chemical and toxicological studies on organie
thiocevanates. ‘A progress report on the investigations of aliphatiec

thiocyanates as contact insecticides was ade.by Creighton et al (7).



Petroleum oils are known to have some toxie action on insectss
Nelson (21) in investigating & commercisl fly spray studied the pene=
tration of & contact oil inbto the tracheel system of insects. Burdebtte
(4) found that oil droplets from 1 to 10 microns at a concentration of
0433 cubie centimeter per cuble oot of air increased the temperatures
of honeyhees and finally é&used their desth.

The physiolopical effects of fly sprays on cattle have been studied
to some extent. Frecborn et al (9, 10) studied the relation of flies
ané fly sprays to milk production. They listed the loss in milk pro-
duction due to the various species of fliess. Melvin (18) carried out
physiological studies on the effect of flies and fly sprays on cattle
and found thaf both air bemperature and the imbtensity of the sun in-
fluenced the rise in body temperature of oil=sprayed cows. Wilson et
al (35), 1933, in studying the effect of 12 repellent sprays on the
hides and body temperature of dairy cows concluded that the hand sprayer
was the best applicator as the oil did not penetrate and that body arcas
expesed to direct sunlight were most injured. Ho further concludced thak

0ils of viscosities of 45«55 seconds caused no injury.

)
r

, Soap and Sanitary Chemicals (1), a test of the degree of skin

irritation of eight commercial~sbtock sprays was made by the use of
white rats and a spobt test bechnique. These sprays were evaluated as
to the extent of injury ecaused when applied to the rats! skin.

A material that will repel flies is desirable in a livestock spray
formulas however to date there has been little research on "biting fly”
repellent materials, and those that have been advencced sreo inefficient.
There are several methods to test the degree of repellency of a material
to Flics. In the laboratory sn olfactometer of various designs may be

used. A newly proposed method of sandwich bait to test the degree of



repelisncy was dGeveloped by Kilgore (17), who used the chomical citione
s1ie @8 & stasdard iassct fuges yoby (8) devised a comperative bost
for the &@gf@e of repeliesuey of matorials by using bait to which was
edded the sprey to be tested. leboratory technigues, howsver, are nob
setisfactory im Iivesboek spray ropelliency testings The test insect is
the common house £1ly while the flies bo bs repelled in %he field are of
g different species, mamely, thesc with leTcl g and *u@king type of
nouth parts. The animals themselves ere o limiting factor in repard to
‘1abcratory- cesting for to dote it has not been possible bto devise a
techprigue which will simulete in the laboratory the attraecting gualities
of an axdmal teo Ylood~sucking flies.

Twe 4o the faet that laboratory methods for repelloney tosting have
not been satisfaetory, {ield tests arec necessary akb léast a8 & final

£ 4%

proof of Pfindings. These field tests do have drawbacks, in that they
require & herd of cettle and sumper weather and therefore place & limi-
tetion on investigebionse

Iin & discussion of ocattle spray tests, Doty (3) hes piven an eu=
ceilent review of the literature on the methods of repellency testinge
Clevelend {6} wsed irdividpel herds epplying o different material to
each herd sad noking the gemeral results. Later actunl counts improved
this techniques Pearson ob ¢l (23) stated that by teking into considers
alion the normal Fly susceptibility of each animal still morc consistant
raesults could be obbalneds They dotermined this by taking three-day fly
counts prior to the metunl spraying wnd then growping the enimals ace
asording to theoir suseeptibility. It was also stotnd {thet it éas satisg=
factory to have tho cows run freo, Medifications of this method wore

given by Pearson (24), who used this modified prooedure in his study of

the role of pine oil in cattle fly sprays (26). This modified method



differed in thot the bose oil used in making the sprays was sprayed

cn cows four days previcus to the application of the actual spray.
Pearson svaluated the efficiency of the maberial in guestion by & com=
parisen of the counts of these two periodé. Prseborn and his co-workers
[y

(2} were the first $o use scrocued stalls. TFreehborn end Fepanm (10) made

comperisons of sprayings ln the barn with these in the corrals HNarked

differenses were nobed in the counts taken in these tweo plscess They
slse noted their results were infiuvencod Ly the speeics of £ly involveds

Yelson {20) rap tests both indoors ond in the field end mentionsd that
£ly susecepbibiliby of the animels wes %eker Into consideratione He found

thoet zo sleetrie sprayer gove botter results and lose injury than a cobs=

Tinvecus=bype hend sprayers In his report op the effect of flies aznd fly
sprays on cabtle, Molvin (18) used ttdeor soresencd pons and rearved and

)

trapped stuble and house fiicse Dre He He Shepsrd, of the University of
Tinvesobo, was probebly the first one whe sprayed one gide of the cow usw=
ing 4he other zide zs & contrel, according to the report of Doty (8).
Thig zethod was usoed im the work reported by the Ee Jo Prentiss Company,

in Ssap nad Sonitory Chemicals {1)e Doty (8) used & modified method after

Zhepard, in which he sproyed ons half of the cow including the neck,
belly, and legs, while the other half was blanksbed with canvess and vsed
g5 & checkse The sprayed animals were staked ip the pasture and hourly.
£l counts were taksn over a pericd of sight hourse Thrse-day records
were repliocated three times. |

Searls end Spyder (31, 32) discussod the composition of sprays and
their application apd stated that sprays with & refinsd keroscne base and
enovgh insecticlde to kill flics when hit ave effzctive in kooping cows

frce from fliss during milking timce



TESTS FOR REFELIENCY I¥ THR FITLD
Field Technigque: Procedure

Field repellency tests were conducted at Stillwater, Oklahoma,
over the peried June 11 to September 13, 1940 Cattle of the Ayre-
shire, Jersey, and Holstein breeds were used as feost onimals. After
an early morning feeding (Fige 2), the animals were led to the spraye
ing station and sprayed (Fige 3)s Spraying equipment consisted of a
Vestal avtomatic eleckric sprayer to which was attached a shell vial
in which an exact measurement of spray material was placed (Fig. 4).
These vials were kept in a container provided with slots corresponde
ing to the number of the animal (Fig. 55. This provided a more exact
and more speedy spraying of the cows. The method of spraying was & mod-
ification after Doty's (8) one—hélf‘cuw.technique. One side of the ani=
mal was sprayed with toiicants and/or repellents in base oil; the oppo-
site side was sprayed with the base oii alones A test sories was carried
out Tor a minimum of two days so that on the second day of the test, or
on alternate days, the base oll, and toxicant-repellent sides of the
animal could be reversed. This was done to offset the effect of posi-
tion of the sprays in regard to the movements of the cow in its orientae-
tion to external conditions, such as the prevailing winds or sunlight,
and to evaluate their effect on the distribution of the fly population.
An equal smount of material, namely 15 ml., was sprayed on each side of
the animel, meking a total of 30 ml. of spray material per animal. The
neck, belly, and legs wore sprayed, as well as the sides of the snimal.
After the animal was sprayed it was steked out in the pasture on a 20-
foot tether rope to provide ample grazing. The animals were staked 50

feet apart in two lines (Fig. 6). Fourteen animals wers used in the



Tield experiments, 12 being arrangsd in two strings of six animals
each, two animals in each string being sprayed with like materials. Two
animals were not sprayed and were used to indicate the fly population
trend durling the testing period. Fly counts were made simulteneocusly
by two observers at halfehour intervals at which time the species and
nusber of flies were noted for each side of each animal.

Rectal temperatures were teken at 10 aem., 11 2.m, and 1 p.m.,
with the initial temporature being taken at the time the animal was
sprayod, vhich was about § a«me

A% the conelusion of the testing period, which was between 8 f.m.
snd 2 palle, eoch animal was ﬁashed with soap and water {Figs. 7) to remove
the o0ll and toxlcerepellent materials so thet a residuve would not be left
to enter inte the results of the second day of the test seriecs.

The prevalent species of flies were the stable fly, Slomoxys caleci=

trons (L.}, snd the horn fly, Haematobia irritans (L.). A few individuals

ooty

of Tabanus specles were observed as well as some Culicine mosquitoes,
hut these did not enter into the counts beeause they did mnot occur in

NUENDGYS e



Figure 2 Figure 3 Figure 4
inimals Feeding in the Spraying Station Electric Sprayer with
Holding Pen Shell Vial Attached



Figure B
Container for Shell Vials

Figure 6
Cows Staked in Pasture

Figure 7
Cows Being Washed at the
End of the Testing Period

ot
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THE EFFRCT OF

ATUHE AND HOST SUSCEPTIBILITY

O THE ABUNDANCE OF STABLE FLITS AND HORW FLIES O CATTLIE

The compzrative abundanes of stable flies and horn flies on the
testing herd was studied during the perioed Jume 11, to Septevber 13,
1940, inclusives. It must be pointed out that the records on fly abun~

dance wore teaken from 14 animals in one pasbure aml it is net definitely

ot

tnevwn 18 this pasture is represembative of this aree, so far as the abune

5

dance of these flies was concerned. Further, the fly counts were mde
during but a portion of the day, namely, B a.m o 2 p.me These data do,
however, give an index of the fly abundance in this pasture which was

necessary to evaluate the offect of fly population on the repelloncy

Figure 1 shows the average number of each of the two species of
flies observed per animal for each testlyy day, the mean temperature for
that portion of the day during which observations were made, naﬁsly, 8 a.me
to 2 peme, and rainfall. The curve reprssenting fly population was
dravn from a moving three-point average. Due %o interruptions in field
observations, fly populations are showm in four separate perlods rather
than as a conbinuous record.

"

Comparative Abundance of Both Species.

On June 11, when the tests were begun, there was an average of 46
stable flies per animsl. This was the point of greatest aebundance of
this specles in the {irst period aund in fact for the entire season.
Fipure 1 shows that et ne other time was the stable fly as numerous as
it was early in June. In the first period an average of 87 horn flies

per animel on June 11 was also the high point of the abundance of this
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species for the season. In contrast to the stable fly, however, this
specizs oeccurred in large numbers at scveral obher times during the
pericd of tho studye.

The Effect of Temperature on Fly Abundance.

General fiéld observations showed thet during the period when these
obeervatioms were made, stable flies appeared on the catile at a laber
how than did the horn flies. As a rule stable flies appeared in nunme
bers after 9 a.n. vhen there was a genersl increass in temperature.

Later in the morning, aboubt 11 a.m., the number of stable flies docreased,
Thié was due at least in part to a further rise in temperature. This
relationship is shown in Table 1, which shows the comparative abundencs

of the stable fly throughout ths season's experiments on the uasprayed
cows in relation to temperature. This table shews the optimum tempera=
ture range for the stable fly in relation to its abundance on the un=
sprayed eows was from 810 F, to 88° F,

Field obscrvations indicate that the horn flies cceurred in numbers
sarly in the moraning during the period vhen these observations were made.
Teble 2 shows that in this experiment this species reached its greatest
abundance at & temperature range of 70° B, 4o 78° F, Howevor, large num-
bers were present on the animals up to temperatures as high =s 970 F,

%hile those data are concerncd only with the fly population occur-
ring on unsprayed animels, o similar study invelving the total population
occurring on all animals including those which were sprayed showed a sim=
ilar trend, The observationzl period did not include the cooler tempera=-
tures before 8 a.m. or in the evening.

Susceptibilityl of Catble to Stable Flies and Horn Plies.

The Tly population on umsprayed animsls was studied over a five=day

1 The term "susceptibility" here implies the comparative attractiveness
of cows to flies.
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period, pemcly July 22 to 26, inelusive, to dotermine the individual

seapbibility to Uﬁgaoxyu caleitrans {L.) and Yaematobia irridans (L.)

and also to determine whother the wnsprayed anlmalg should be usod as
cﬁvuks for the base sil and toxic-repellent maberials in repellency tests.
& total of 560 fly cownts was mode ab cno~half hovr intervels on 14 animmise.
The obgervatiocnsl tobals for sach of the fly speeciss on the individusl

animnls are shom in Table B

]
|
ot
&

obszrvational totals of the two species om } animals for the

five~day peried were 6,928 stable flies and 31,115 hern flies or a ratio

2

T approxi -atulv one stable fly to five horp flisss The lowest population
of shable fliss csourred 0n‘animgl floe 47, on vhich o botal of 547 flies
wore observed while snimal Nos 10§ attracted the larpest pumber, nﬁmely,'
636 Phe differcnes between these two exbtremes was 215 flles and the

mozn populotion for the onbire group was 807 flies. The range in the
nuibers of horn flies on the several animals is mueh presters The diffep-
snee in the extremes of populetion ranged frem 276 flies on enimal How

120 o 5,586 flies on animal No. 106, or o differonce of 5,250 flies.

The mean populetion of the horn flies was 2,640.

From these results it weas determined that due to the extrone variaw-
tion in tho animals® suscoptibility to the two fly spscies and additional
evidence that an snimal's suscepbibility to fliss varied at different
periods, it was lopossible to use unsprayed animsls as checks in deter

nining the offects of fly spravse



Figure 1. The Comparative Abundance of Stable Fliss and Horn
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Tahle le=-=Bffect of Temperaturs on Comparative Abundance of
Stable Flies on Unsprayed Cows betweeii 8:00 a.m. and 2:00 p.m.

Stillvabor, C:lahoma, Juns-Sopbember, 1940

Temperature Total Humber  Number of Number of Flies Observed
in Degrees of Flies Observas per Chservation
Fahrenheit Observed tions Maximom Mininum Hean
56 2 2 1 1 1.0
80 1 2 1 0 o5
62 0 2 o 0 0
84 1 4 1 0 #25
68 40 8 25 0 5.0
69 X7 2 11 8 845
70 102 18 50 0 Sa7
71 88 30 30 1 1447
72 162 19 50 0 8.7
73 40 ’ 6 23 0 67
74 240 23 55 0 10.9
75 93 9 : 40 o 10.3
76 201 24 40 o Ba4
77 20 9 20 1 10.0
78 51 12 40 0 845
79 39 8 15 0 645
80 180 32 30 0 B0
8 126 8 31 1 1440
B2 364 34 41 0 11.3
83 42 8 14 0 5428
84 768 53 47 0 14.5
85 355 25 38 0 14.2
86 1091 83 44 o 13.1
87 860 61 59 o 13.2
88 1429 98 56 1 £a.6
89 467 47 31 Q 9.9
80 9566 89 35 0 10.7
91 162 20 15 1 8.1
G2 1088 105 40 0 10.0
& 400 57 37 0 To0
94 346 66 18 0 4.0
95 174 40 10 o 4.4
06 252 55 15 0 4.6
87 60 16 8 0 348
98 20 10 7 0 240
29 1 2 1 0 0.5
100 6 4 2 0 1.5
101 1 2 1 0 Ce5
TOTAL 10415 1094 3953 12
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Table Z.-=%ffect of Temporature on Comparstive Abwdance of

[
[
a
H

1 Flics on Unsprayed Cows betwesn 8:00 a.me. z2nd 2:00 pee

3%¥illwater, Oklehoma, June-JSephember, 1940

Temperature Total Kumber Number of _ Number of ¥Flies Observed
in Degrees of Flies Obscrva- per Observation
Fahrenheit Observed tions Maximum Hinimum Hean
56 g3 2 50 33 41.5
80 114 2 BO 34 5740
62 77 2 42 35 385
54 200 4 75 30 5040
68 418 8 100 10 5240
62 240 2 200 40  120.0
70 1123 18 150 20 6244
71 707 6 250 21 116.8
72 1388 18 300 7 731
73 526 6 375 18 BT7«7
T4 1759 282 325 18 800
75 818 g 300 -7 6848
78 1943 24 200 4 81.0
77 343 g 100 5 38.1
75 1362 ig 300 3 Tle7
79 249 6 53 3 4l.5
g0 1820 32 300 1 58,9
8 303 9 50 2 33.7
8 1746 34 200 1 D3e7
83 311 g 90 7 8.9
84 2483 53 170 1 43.9
85 1535 23] 300 7 61le4
88 4878 83 430 2 83.4
87 3021 61 300 1 495
8& 4760 898 300 2 4545
8o 2583 47 250 1 507
1Y) 4278 g9 206 1 4341
21 596 20 260 1 44.8
g2 4297 106 200 1 40.9
9% 2605 57 250 0 45,7
¢l 3345 86 250 0 38.9
95 1419 40 154 2 36,5
26 QEBT 55 140 0 40.5
a7 911 16 285 1 5649
o3 30 10 6 0 30
5% 3 2 ‘ 2 1 1.5
100 53 4 20 10 15.3
101 30 2 17 13 540

TOTAL 54283 1084 70928 341



Table 3.-=Comparative Susceptibility eof Different Cows +to the
Stable Fly, Stomoxys caleitrans (L.), and the Horn Fly
Haematobia irritens {L.).

Stomoxys caleitrans (L.) Haematobia irritans {(L.)
Animal Chservational Totals Animal Observational Totals
106 666 166 5?566
44 583 116 4,810
107 573 19 4,163
12 531 44 3,153
64 530 64 2,739
59 528 | 107 2,503
14 521 30 1,839
118 518 59 1?719
120 472 54 1,899
b4 | 457 47 1,180
73 432 14 520
23 409 23 409
30 360 73 379

a7 = 347 120 276
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MATERTALS USED IN THE HEPELLENCY TESTS

The materials used in the field repellency tests are listed as to
. their chemical composition and were supplied by the commercial companies
producing these materials.

The Base 0il.

The livestock base oil used in this research was develéped by the
Continental 01l Company, of Ponca City, Oklahoma.» An apalysis of this oil
lists the follewing: I. B, P. 484 F, Endpoint 714 F; Gravity A. P. I,
34473 Viscosity 8. S. ¥, at 100 caloulated from modified Ostwald 45.9;
Unsaturatos 6 percent.

Pyrethrum.

Pyrocide 20, Deodorized=-Clarifisd, a product of Hclaughlin-Gormley-
King Company, Binneapolis, Minnesota, is guaranteed to contain 2.0 grams
pyrethrins per 100 cc. {Seil Hethod), equivalent to 2.5 percent pyrethrins
by weight. If is stabilized and standardized pyrethrum concentrate cone
taining a special antioxident used to prevent deterioration of the pyrethrin
content; it is made up with a special deodorized mineral base called Deo=-
Base, and is clarified by means of chilling to remove any‘;f the nontoxiec
rssins exbracted from pyrethrum flowerss.

Pyrin is the trade name of the pyrethrum concentrate of John Powell
and Cempany, Wew York, New York. Pyrin contains .8 grams (.96 pércent)
pyrethrins and 8.4 grams (10.4 percent) normal-isobutyl-undecylensmide,

a small pereentage of pyrethrum extractives other than pyrethrins, and
the balence being oil falling in the kerosene boiling range 350°-500°0 F,

Derris-Rotenone.

Protex Ho., 10 Le S. 18 & concentrate manufactured by the Whitmire

Research Corporation, of St. Louis, Missouri, containing from 1.0 gram



19

to 1.25 grams per 100 co. of Derride (Cagiy0q 1aPa 163 C.), Toxicarol
(CogHga07 MePy 282 C.), Tephrosin (Cp3Ha207 M.P. 198 Cs), Deguelin (CpgHys
Og M.Ps 171 C.), along with traces of rotenone and semievolatile substances
of Derris‘resins.

Dersx Standard and Derex Rotenone Free are products of the Us 5. In=-
dustrial Chemicals Company, New York City, Wew York. Derex Standard con=
tains l.7 percent rotenone, 9.4 percent other ether extractives. The
balance is Dihydropyrone (butyl-mesityl oxide oxalate). Derex Rotenone
Free contains 15 percent ether extractives of Derris (othsr than rotenone),
and the balance is Dihydropyrone (butyl-mesityl exide omalate).

Chemical Noe 325 is 8 product of the United States Rubber Company,
Passaic, Wew Jerseye. Chemical No. 325 is & 5 percent solution of derris
resimaté in Chemical Noa éﬁ (helogenated hydroearbon produced syntheti-
cally).

Thiceyanates.

Lethane %84 and Lethane 384 special are compounds of Rohm and Haas
Gompany, Philadelphia, Pemnsylvania. Lethane 384 is a solubion of beta
butoxy beth thiceyano diethyl cther standardized at 50 percent by volume
with 2 highly refined hydrocarbon oil. Lethane 384 special is a mixture
of organic thiocyanstes including beta buboxy betd thiccyano diethyl ether
end the thiocyvano ethyl esters of higher fatty acids standardized at 50
" percent thiocyanate content by volume with a highly refined hydrocarbon
oil.

Cther Insscticide Compounds.

¥-58 and K-383 are compounds of the Dow Chemieal Company, Midland,
Michigen. I=58 is a technical grade of B~ (p-ter. butyl phenoxy) ethanol.
¥-383 is & technical grade of B~ chloro B~ (2,4,6~ trichlcro@henoxy)

diethyl sthere.
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Issenol No. 183 A and Protessenol are compounds of Dodge and Qleott
Company, Wew York, New York. Essenol No. 183 A has the appreximate come
position as follows: Tertiary Aleohols, 15 percent; Secondary Alcohols,
21 percent; TPhenol Ethers, 39 percent; and Cyclic Ketones, 25 percente
Protessenol Ca. S. Concentrate is a combination material. It contains one=-
third of the Wssenol Wo. 183 A and two~thirds of a Derris extract (FProtex
Derris)e. | |

Chemicals Ko« 15, No. 96, Ho. 250, No. 102, and No; 481 are products
of the United States Rubber Company, Passaic, Wew Jersey. Chemicals No.
15 and Wo. 96 are halogenated hydrocarbens produced syntheticallj. The
eract chemical strueture is not known. Chemieal Wo. 250 is seed‘Cedrus
0il Atlantica. Chemienl No. 102 is dimethyl cysno pyrrolins. Chemical
No. 461 is rudber distillate. .

Pine 0il is a sbeanm-distilled pine oil.

{ Gf THE MATERIALS AND FORMULAE USED IN THE PIRLD
REPELLENCY TESTS.

g
=
=
e
P
.
-3
[Ny
2

The several maberisls and formulae have been evaluated as to their
repellency to stable flies and horn flies by the statistical analysis of
variancé.2 The technique for the repellency testing has been described
under the heading "Testing for Repellency in the Field", The total fly
population cccurring on all animals sprayed with like materials at a given
fly count perled has been used in the calculations; the base o0il has been
compared with the unsprayed sides of the animalse. A1l obher mterials and

formulae have been compared with the base oll and the data represent the

difference in the number of flies occcurring on the check or base oll side

2 G. Y. Bnedecor, Statistical Methods, ppe 171-197, Collegiate Press, Inec.,
Ames, TIowa, 1837.
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f

when ecompared with

<

he test or toxic~repsllent sprayed sides of the same
animals. In the case of the basc 0il compared with the uvnsprayed sides,
the bose oil is the test side and the unsprayed sides are the check sides.

In this statistical analysis, accouwnt has been teken of the variation
in the number of flies between deys and the variation in the number of

fliss between the fly counts.



The Statistical Analysis of Variance: Example
(The difference in the number of stable flies occurring on the unsprayed

sides of the aunimals when compared with the base-cil sides of the same

Auge  AUZe.  Augs Aup. Aug. Aug.
Counts 12 13 14 19 20 21 Total
1 5 9 8 5 ~1 0 26
2 11 9 15 4 4 7 56
3 4 4 & -1 o 4 11
4 12 o 5 -1 =1 1 25
Total ; 53‘ 31 28 7 p 12 11z
3w of sqguarcs a 1006
Correction Term = (Sum?) = 522.67
I . P .
Sum of squaves betwe;n dayvs = Sume / Sume - (522 { 3 L, %’122)v= 741.5

K (counts) & -

Sum of squarcs betwaen couats Sum® £ Sum? = (262 f 508-cean S 252) = B53.67
W (days) 3

Sum Sguarcs Grror = Totel Sum Squeres - (Sum Sgquares between days # Sut

Sovares between counts) = 133.5

Vean = 4.65 £ .61 (61 = 6  2.98 = .61)
TE 7221

Source of Degrees of Sum of lean  Standard
Tariance Preedom Squares Soguare Deviation
Total 23 488433 21.01 4.58
Bet. Days 5 218.83 43,77
Bet. Counts 3 131 43.67
Disorepencs 15 13345 8.9 2498

g

The actusl t value of 7.85 lg much greater then that t value at

S

reedon neecssary to place the results in the 1 perceant

o
[ua}
e
o}
b
3
6]
W@
[®]
=y
=5
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level which is 2.947; therefore, the_base oil at two hours was highly
sigrifiecaent in repellency to the stable fly over the unsprayed sidess

Table 4 lists the formulae showing a significant repellency over
the base oll at two, three, and five hours after the cows were sprayed.
This table alsc compares the repellency of the bese oil with that of the
uneprayed sides of the animals. With the exception of the Continental
base oil, the formulae show a significent repellency to only one fly
speeies. The formulae showing a highlyisignificant repelleney to the
stable fly for 2 period of five hours were the Continental base oil at
100 percent and the formula Derex Hotenone Free 0.5 percent - Dihydro=-
pyrone 7 percent - Pyrocide 20.5 percent - Base oll 87.5 percent.

The formvla U. 8. Rubber Chemical No. 15 & percent - Base 0il 95
percent shows a significant repellency to the stable fly for five hours.

Continental base cll shows a highly significant repellency +to +ths
hornfly for a period of five hours after spraying. The formulae Dow
K-58 3 percent « Pyrocide 20 5 percent -~ Base oll 92 percent, and Derex
Rotenone Free 0.5 percent - Dihydropyrone 7 percent - Pyrocide 20 5 per=-
cent -~ Pine 01l 5 percent - Base oil 82.5 percent, show a highly signifi-
cant repellency to the horn fly at three hours and a significant repellency
to the horn Tly et two and five hours affer the animals were sprayed.

The following formulae show a signifiecant repellency to the horn
£ly for two hours: Lethane 384 B percent - Base oil 95 percent; Pyrocide

20 B percent ~ Base o0il 95 percenty Pyrin 5 percent - Base oil 55 percemtb.



Table 4.-~Comparative Repellencies of Different Cattls Sprays Against the Stable Fly, (§f calcitrans),
and the Horn Fly, (H. irritans), as Determined by Analysis of Variance, Stillwater, Oklehoma,

, 1940 : )
poomoxys calcitrans (L.) Hsomatobia irritans (L.)
Materials - Formulae 2 Hours 8 Hours 5 Hours 2 Hours 3 Hours 5 Hours
, lMean Mean Hean Wean Mean Hean
Continemtal Base 0il £.678 L61vs  5.36F Levr 2.99E $BL%x 129.—75’-{ 7u 0w 103.28’-1 8 4 00*x 85.85’-{ B0 00 Bk
Derex Hobtenone Free 0.5% g{ / ‘ g/ , 5/
Dihydropyrone Ta0%  Ge8~ 1.25%% 5,BB8e1.02%: 4,00 ,85%% 2426~ 3406
Pyrocide 20 540% .
Base 0il . 87.5%
U. §. Rubber Ho.15 B5.0% 3.13’»{ ek E8 z.ss’f o T4% z-.ss’-f J75* 2.5’-{ 1.62
Base 0il 95,05 .
Dow K-8 340% , o v,
Pyrocide 20 5.0% B.67=3.87 2.05 o TH% De0f% 54k 1.675 « 75
Base Qi1 GRe0%
Derex Rotenone Free 0.5%
Dihydropyrone 7 0% : /
nyOCidD 20 5'0‘;’; 4.7’#-[2.16 2‘20‘" 044:* 2.85-& 065** 2019" «Bo*
Pine 0il 5.0% '
Base 01l 82.5%
Lethans 354 5:0% 38l 56 sussl Lore 2.l 1.8k 1.od 1,73
Bage 01l 9540%
Pyrocide 20 740% 1.6841.1 1,54~ ,68% RE A
Bage 01l 9340% _ _
Pyrin 540% # s : _
Base Oll 95.0% 025" u51 4:.83 1.94* 7'67}( 6.55
*3ignificant

**¥Highly significant
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The following spray formulae did not show a significant repsllency
to either of the two fly species over the base oil at two hours.

Lethane 384, 3 percent; Lethane 384 spocial, 1 percent: Fyroecide 20,
2 perceub; Continental Base 011, 94 pesrcent.

Pyroeide 20, b percent; Continental Base 0il, 9§ percent.

Lethene 384 special, 5 perecent; Continental Base 011, 95 percent.

Dow K-383%, 3 percent; Continentel Base 0il 97 percent.

Derex Standard, 0.5 percents Dihydropyrone, 7 percent; Lethens 384,
3 percenty Continental Base 0il 89.5 percent,

Derex Standard, 0.5 percent; Dihydrepyrone, 7 percent; Lethane 384,
3 percent; Pine Cil, b percewmb; Continental Base 0il, 84.5 percent.

Derex Standard, 1 peréent; Dihydropyrone, 0.5 percent; Lethane 384,
3 percent; Conbinentel Base 0il, 955 percents

Use So Rubber Chemical Wo. 250, b percent; Conbinental Base 011, 956
percent .

Tssenol ¥o. 183 A, 3 percent; Protex Derris, 6 percent; Lethane 384,
1 percent; Continental Base 0il, 90 percent.

Te S+ Rubber Chemical ¥o, 325, 5 percemt; Conbinental Base 011, 95
perocent .

Us S. Rubber Chemical Wos 96, 5 percent; Continental Base 0il, 95
percent »

U. S+ Fubber Chemiecal Wo. 102, 5 percenty Continental Base 0il, 95
PEreerk .« 7

Ue 8+ Rubber Chemieal No. 102, 1 percent; (Lethane 384, Base 0il 1-20)
59 percent.

V. S« Bubber Chemical Ne. 461, 1 percent; (Lethane 384, Base 0il 1~-20)
29 percenbe |

U. Sa REubber Chemieal Noe« 461, 5 perecent; Continental Base 011, $5
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percent.
Pine 0il, 10 percent; Continental Ease 0il, 90 percente.
Protessenol, 9 percent; Lethane 384, 1 percent; Continental Base 0il,

90 percent.
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TH EYFRECT OF CIL SPRAYS ON THE BODY TEMPERATURE OF COWS

One of the important points to be considered in the study of a live-
stock sprey is the effeet of that spray on the animal's body temperatures
Previous experiments have brought out several important points in regard
to the effoot of oil sprays'on the body bemperature of dairy cowss

The oils used by Helvin (18) were of.viscosity'43 sec. and 41 sec. at
100% ¥+ These oils whon sprayed at o rate of 50 ml. per cow twice daily
for o period of one wesk caused no nobticeable rise in the sprayed cow's
btody temperature over that of the controls when tested in stalls in a
milking barn at inside air temperature of 27% C. or when staked out in
the fisld st air temperature above 800 F. The rectal bLemperatures were
recorded at ‘two-hour intervals day and night dwring the inside trials and
at two~hour inbtervals during the daylight hours in the field trisls. In
the field triels four groups of producing cows, ons group of dry covrs, and
two grours of 18~-month old heifers were useds In & test for the margin
of safety, heifers, althourh sprayed with sn excess amount of oil (200 ml.)
daily for one weck, showed no difference in the average body temperatures
from those of the controls and there was but 0.4° F, difference in average
body temperature in two groups of moderately producing cows sprayed in
like manner. The air temperaturs ranged from 71.6° I, to 79.20 F. An
equal number of animals were used as controls.

Wilson (35) found that the body temperatures of dairy cows sprayed

[

at 6:00 a.m. with 60 ml. of petroleum oils of varying viscosity and degree

of refinement were slightly higher during the four-~day trial with the
average 2ir temperaturs at 860 F. The inerease in the body temperature

of the spreyed cows was obtained by comparing the hourly temperature of

the unsprayed cows with the same cows when sprayed.



Fresborn {11) conducted experiments in & psychrometric chamber on two
producing cows of the same lactation periode The maximum envirommental
temperature known as the pyrexial point was found to be between 80C F.
and 85C F,, with the animais funotioning normally at 80° ¥, These animwals
were sprayed with 40 ml. of a mediuvm-blend o0il, viscosity’(s.s.ﬁ. at 1000 .}
of 40 sec,, umsulpﬁonate§ residue 89 percent, twice deily for ten days.

As a result of this spraying, the pyrexial point was lowered approximately

5° P, After & 10~day rest period the animals were sprayed with 40 ml. of

1]

traight-cut oil of viscesity 854 see. (8.5.T7. at 100° F.), ussulphonated
residue 93 percont. The body temperature rose slowly until on the eighth
dey of the trial bthe temperature was 102° F, and on the ninth and tenth
day 102.3° F. The recovery was mpld during the recuperation pericd. In
later tests Treeborn (12) found thet the amount of water evaporated by
way of the cow’s skin was approzimately the some at 859 F, and 115° .

He rulsd out the effect of lack of water gvaporation as a faucbor in the
cows body temperature inersase. It was Freeborn's belief that rise in
body temperature ¢f oil-gprayed cows was due to a chemical combination
with body tissues and that oils with a low unsulphonated residue are cer-

tain to produce vnfavorsble reactions in a shorter time and with more ine

According to Freeborn (12) the pyrezial point varies in breeds of

cattle as follows:

Toom Temperature Body Temperature
Degrees F. _ Degrees F.

Holsteln Jersey

75 102.3 101.5

80 103.3 101.5

85 103,.8 103.1

The Jerscy cows have & higher pyrexial poilnt than Holsteln.
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The Jkaown safe range for livesbtock oils is viscosity 45-55 Saybolt
seconds and unsulphonated residuve above 90 percent, according te Sherrick
(33)+ HMelvin (18) used oils of & lewer viscosity than the safe renge,
but the sprayed cows did not show ineresse in body temperature from that
of the comtrels. Frecborn (11) in the psychrometriec chamber trials used
one cil neob in the safe range that resulted in the lowering of the py-
rexial peint of the todt cows. In a second test using straight-cut eil
of safe range, the increase in;body temperature was but 0.3° F. above
normel on the ninth and teunbh day of the tests Wilson (85) using oils
of verying viscasitiﬁs and degres of refinement found a slight increase

in the average body’temperatﬁre of sprayed animals over those same anie

Py

mals when not spray%d.
In the field bests of 1840, the cows {Jersey and Ayreshire heifers)
were sprayed with 30 ml. of the Contineatal base oil having & viscosity
of 45,9 soce (5.5.U. at 100° F,) and a high percentage of unsulphonated
rosidue. The cows were sprayed at 8:00 a.me and rectal temperaturss of
the sprayved animels and twe unsprayed controls were recorded at the time
of spraying or at the time the animal was steked out in the field. Addi=
%tionel body temperaturcs were recorded at 10 a.m., 11 a.m., and 1 pe.m.
" Table 5 shows that the average temperature increase of the spréyed
cows was approximetely the same as the averege temperature increase of
the unsprayed controls when the ﬁumber of animals entering into the aver~
age is consideréds Further, the greatest temperature incrsase of the uvn-
sprayed chock is approximetely the same as thé average temperature lncrease of the
sprayed cows. This indicates, as Freeborn (12) stated, that cows have a
meximum environmental temperatw e or pyrexial point, and that body temper=-
ature increases follow in both sprayed and unsprayed animals when the air

temperature inercases beyond that temperature at which the animal functions



normally.

Livestock sprays

properly applied ecause no injuriouvs inecrease in a

cow's body temperature if the base oil of thet spray is within the vis=

cosity range of 45=-55

Saybolt seconds and has at least 90 percent unsul=-
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0wy - 3 > L3 A
Table S.-=-4 Comparison between the Average Temperature Increase of Sprayed
‘and TUn 7 ‘owsy; T reate : rea; )
d Eusnrabeé Cgﬂs, The Greatest Tem?erature Increase of Unsprayed
Cow; Alr Temperasture of the Variocus Test Days.

. 2 .z g . g & “Air Temps of Test
; 8%"8,: ‘é’ S z%’*é S 8 :%40&,' bSO zgg-’;g : Period 7 a.m.-1 p.m.
bape w0 S &lw gy = By L g e
%gg LT R2F L7 L8%F 23%
g o & ¢ & H £y 20 B £ g o2 ot ¢ Y
228 BE P23 8 P28R2Z pEaw ® g Y F
S8 54 58 28 8558 E5E # e 8 2
o Py Py 2 aﬁ' 3 P H -m + -&’ i
Sepb. 12 1.36 10 15 2 1.22 - 1.1 80 48 32 69
July 19 2.853 12 1.44 2 1.08 2.0 98 78 20 - 91
July 30 2.44 12 1.55 2 «8% 1.8 100 76 24 51
July 20 2,38 12 2415 2 83 3:3 98 78 20 89
dJuly 29 1.8 12 1.15 2 »85 . «% 100 80 20 92
July 18 2.54 11 1.95 2 « 59 2.7 95 75 20 88
Auge ZE7 74 12 #2 2 +54 «6 88 72 16 82
Aug. 1 3,13 3 2.6 2 .53 3.2 96 74 22 87
July 31 2.51 12 2.06 2 46 2.2 98 76 20 90
Septe 7 2.86 1l 242 2 »46 2.3 90 88 22 81
Septse 6 2.13 11 1.75 2 »35 " 2.2 87 68 18 80
Septe 13 1453 10 1.35 2 +18 1.8 86 54 32 77
huge 23 1.2 11 1.1 2 21 1.4 B7 68 18 77
July 15 Z.21 12 2¢3 2 »09% 3.0 93 74 12 87
Aug. 82 1.0 12 118 2 15% 1.1 B84 63 21 75
hug. 2 2484 8 248 .2 «16% 3.5 98 76 22 80
June 21 <58 4 1.68 4 o TE¥ 2.1 8% 74 15 83
July 13 .79 12 1.65 2 « 56 1.7 81 668 15 76
July 18 2.17 i2 3405 2 #00% 3.1 95 786 17 89
June 20 W78 4 1,76 4 N 2.0 72 87 15 84

*Indicates tenmperature decreass
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A LABORATORY TUST PROCEDURE FOR THE EVALUATICN

OF THE TOXICITY OF LIVESTOCK SPRAYS

In the introduction to this thesis it was stated that to date thers
had been no satisfactory nor official methed for the évaluationgaf live=
stock sprays. The Peet~Brady method, which wes devised for the evaluation
of household sprays, has been applied in the efaluation of livestock sprays.
Due to the lower volatility of the heovier oil bases of the livestock spray
types, it has not been satisfactory in the testing of livestock sprays to
use the efficial contrel insectieide which is made up of houschold sprays.

In an effort to devise a method whereby the efficiency of the toxic
elements incorporated in a livesitock spray could be compared with the kille
ing power of like boxic ggents in & houschold spray type oil base a8 modified .
test‘procedure wes devisedras follows: The toxic elements of the livestock
1spray, nsmely, Lethane 384, 3 percent; Lethane 384 speecial, 1 percent;
Pyrocide 20, 2 percent, were incorperated in a base oil of the houschold
spray type (94 percent); The Peet-Grady method was followed in the teste
ing of this heuschold type spray and the official test insecticide. The
livestock spray was tested in like manper except thaﬁ in addition to tests
of ten minutes exposure, other tests were made with an increased period of
exposure, namely, 15, 20, 25, and 30 minutes. Thesé increased exposure
tests were made to determine that period necessary to ogual the killing
efficiency obtained by a like amount of the same toxic elements incorpo=-
rated in hcusehold type oil base when compared with the official test in-
secticidew

is shown in Table 6, & 25=minute period of exposure of the livestoeck
spray wes necessary to obtain the kill caused by the‘same toxie elements

in base oil of the household spray types



Table 6+~-The Ixposure Period Nescessary for a Livestock Spray to Equal the Killing
Efficieney of Like Toxic Agents Incorporated in Household Spray Type 0il
Base as Determined by the Peet~Grady Methoed, Stillwater, Oklahoma, 1940.

Exposure " Percent B Average Percent Rating
Minuvtes Sample ‘ Mortalities _ Mortality Percent Kill-0.C.I,.
10 Offieial Test Insecticide 59, 41, 47, 40 47 B

10 Lethane 384 3%, Lethane 384 special 1%,
Pyrocide 20 2%, Housshold Type Base 0il

947 71, 65, 66, 71 68 | F 21
10 Lethene 384 3%, Lethane 384 special 1%, ' ‘
Pyrocide 20 8%, Livestock Base 0il 94% 60, 59 60  F 13
15 1] b1 ft " ] " 72, 58 . 65 / 18
L 20 7 " " " " " 68, 50, 56 58 A 11
a5 " [} il u " b -71, B84 . é8 / 21
B ogpom " " " n " 72, 65, 70 69 , £ 22

oooooo

2e
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SUMMARY

In the testing for the repelleﬁcy'of various spray formulae and
the Continental base oil to stable flies and horn flies on cattle staked
in the field, a modified test procedure was used in which one half of
‘the cow was sprayed with base oil and the opposite gide sprayed‘with
toxie~repellent materials included in that base oil. This mede possible
the evalvetion of the materials as to their repellent aection to flies
since animal susceptibility to both of the fly species varied consider-
ably and one cow could not be used as a check againsf a second cow in
repellency testing.

From fhe szason's field records, taken over a daily period from
8 aem. to 2 pene from one pasture and 14 cows, it was determined that the
stable fly was mcst numerous at temperatures betweep 81° P, and 85° p,
The greatest abundénce of horn flies -occurred at a temperature range of
70¢ F. - 78° F., although this species qccurred,in,appreciable.pumbers
at higher temperatures up to end ineluding 97° F. Both species were
more numerous &t the start of the field exporiments. The stable fly was
never as abundant as the horn fly which frequently cccurred in compara-
tively large numbers.

As a result of en evalwbtion of the spray formulae and base oll by
the statistical analysis of variaﬁce methed, it was found that out of 19
towicant=repellant materials included in 24 differegt gpray formulae
thet only two of them showed a significant repellency to stable flies over
the base oil for a period of five hour& after the cattle were sprayed.
Two formulae showed a signifiecant repellency to horn flies over the base
0il for a period of five hours after the cows were sprayed. Three formulae
showed & significant repellency to hornflies over the base oill two hours

after the cows were sprayed. The base oil showed 2 highly significant
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repellency to both fly species for a period of five hours after the cattle
were spreyed when cempared with unsprayed cow sidess
Livestock sprays composed of an oil base of 45-55 sec. viscosity and
90 perceunt in swlphonated residue do not cause an inerease in the bedy
temperature of cawé when sprayed in amounts not greater than 40 ml. per
c&w other than that temperaturé increése»which follows as a result of
the pyrexial point being exceeded caused by an increase in.air temperature.
A modified best procedure of the PecteGrady methed indicated that a
26-minute exposure was necessary for toxiecants ineorporated in the live-
stock base 0il to equal the killing efficiency of equal amounts of the
seme tozicants in housohold type base oil at the standard l0-minute ex=

posures
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