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I. DITRODUCTION 

The horn tly, Siphona. initans (L.}, is a small blood sucking fly 

about 4 mm. long which belongs in the famil.7 Muscida.e of the order 

Diptera. This fly is an obligate parasite of ca.ttle, rems.1ning on the 

host constantly leaving only to deposit its eggs on tresh dung. 

This insect has been a serious pest on beef and dairy cattle since 

it vas introduced into the United States near Phlladelphia betveen the 

years 1886 aDd 1888. By 1890 it had become a serious pest on cattle in 

Virginia.. Herds averaged as many as 600 or more files per animal, am 

individual animals vere infested with as ma.IJ;Y as 2,000 of these insects. 

Baker (1918} reported that the control of bitiJJg flies on dairy 

cattle ma:y result in a four to six per cent increase in milk production. 

Freeman (1925) found that horn files, feeding once a day, take an aver-

age of J.2 milligrams of blood .from an animal per meal. Under controlled 

conditions he found that cove infested vith horn tlies producGd 1.4 per 

cent less milk than th'lse protected from the pest. Bruce (1947) ob-

tained an increase of 1 to 32 per cent in milk production of the treated 

herds over the untreated herds. The best managed herds were found to ex-

hibit the least increase in production. Laake (1946) obtained average 

weight gains of 30 to 70 pounds per animal in beef" cattle treated with 

DDT coMpared vith untreated cattle. Cutkomp (1958) reported average 

weight gains up to .69 pawns per day per treated animal compared with 

untreated animals. 

The purpose of this research is to evaluate the use of backrubbers 

as a method tor controlling horn flies on cattle in Virginia. The 
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experiments vere designed to accomplish three major objectivess (1) to 

determine it backrubbers treated vith ditrerent insecticides vould pro-

vide good control ot horn fiies on cattle, (2) to obtain information as 

to the residual ettect of the insecticides, am (3) to compare the 

effectiveness or backrubbers treated vith insecticides diluted vith inert 

dust or munber two tuel oil. 
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II. REVIEW OF LITERATURE 

A. Nomenclature 

The horn fly, Siphgna irr1tans {L.), was first described by Carolus 

Linnaeus (1758) who placed it in the genus Conops and gave it the species 

name irr1tans• Robineou-Deavoidy (1830) described the horn fiy L'l 

Southern France and gave it the scientific name Ha&matobia serrat.a. 

Romani (1856) described this insect in Italy am placed it in the gemlB 

Lyperos1a. Williston (1889) vas the first to describe the horn fly in 

the United States. Although ha gave it the scientific name Haqmatobia 

cornicol.a he said it va.s probably synonymous vith li· eerrnta. 

McLintock (1954) in a reviev of the life history of the horn fly, 

gave an incomplete St!J:.llllal7 of its nomenclature. Eldridge (1957) gave 

the !olloving synonymous genera and their authority: Siphona Mai.gen, 

Haemato..JU:A Le Peletier de Saint-Fargoauet et Audi.net-Serville, a.nd 

LY'p§rosia Rondani. He stated that there was considerable disagreelllBnt 

concerning the correct generic name of this insect among dipteristo. 

Rather than attempting to decide the issue he accepted the usage of the 

authorities at t.b:e United States .National Museum, vhich is Siphona 

Jl'8igen. 

The follov.tng eynoeytllB of S1photJA irritan,s (L.) vere encountered b,r 

the author: 

1. Cooops irritans L. 
2. L,wroaia irritant! {L.) 
J. Haematobia irritans (L.) 
4. H .. pornicol:Q 'WiJ.liston 
5. li· uerrate, Robineau-Desvoidy 
6. B· §timu).aM Eldridge-James, 
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The synonyms vhich appeared most often in the literature are Conops 

irritant? L., L,nyosia irrit,ans (L.), HaematoJl!A irritans (L.) and li• 

perrata, R-D. 

B. Life History 

&iiith (1889) vas apparently the first to study extensively the life 

history of the horn fiy, even though it vas described many years earlier 

in Europe. He observed that this insect spent oost of its time on cattle, 

leaving only to deposit eggs on freshly dropped cow manure. He also ob-

served that this fly appeared in early spring and disappeared after the 

first frosts. The complete lite cycle, according to Smith, takes place 

in about Ulo veeka. He found that this pest over-vintered in the pupal 

stage. This work was corroborated by Riley {1889) during the same year• 

Fernald observed that the eggs of the horn fly hatch in about tvent7 

four hours after being deposited on freshly dropped manure. The maggots 

pupate in the ground in about seven days. (Fernald 1894). A more pre-

cise study was made by Melvin {1931) vho found that the eggs hatched in 

19 hours and 39 minutes at a constant temperature of 25 degrees centi-

grade and in 14 hours am 25 minutes at a constant temperature of JO 

degrees centigrade. The egg, larval and pupil period required 238.5 

hours or 9.92 days at a constant temperature of JO degrees centigrade. 

Mctintock (1954), gave a.n excellent review of the lite history and habits 

ot the horn fly. He also observed that the horn fly over-vintered in 

Canada as a puf.El or a third instar larva. These forms vere found vithin 

the manure al'Xi either in or on the soil beneath the manure. 
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c. Horn Fly Control 

l. ~ Cattle: Soon after the introduction of the horn ny into 

the United States betveen 1886, and 1888, stockmen became very concerned 

over the tremendous number of these insects on their cattle and the 

terrible rumors circulating a.bout the harm they did. Probably the most 

vide-spread rumor was that these nies actually ate the base of the horns 

of cattle causing them t.o fall off. Macy deaths of cattle vere attributed 

to this insect. John B. Smith, (1889) vas the first person in this 

country to do extensive research on the lite history, control and damage 

caused by the horn ny. He checked out ma...v stories vhere thia fiy va.s 

said to be the cause of deathto cattle and found conclusive evidence in 

nearly every case that death vas actually caused by other factors. He 

also discredited rumors about the horn fly feeding on the horns of cattle 

and causing them to fall off. Smith tested several materials for their 

effectiveness in controlling horn flies. The so were pyrethrum and tobacco 

dust 1 both Of Vhich gave good fiy control. .At that ti."l!G 1 the cost Of 

pyrethrum was prohibitive, therefore he recoomended only the use of the 

tobacco dust. To prevent larval development he suggested that a boy be 

sent out into the r;asture to spread the manure. 

Hovard (1889), of the Federal Division of Entomology, reconmiended 

the use of smears of various oils such as fish oil and W.e grease as re-

pellents to keep cattle free of horn flies. Fernald (1894) also recom-

mended these smears and stated that they were effective for wo to f'ive 

days. 
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John Spencer (1904), of the Virginia Agriculture Experiment Station, 

devised an effective spray system s.1.tlil.ar to the ones in use todny • This 

consisted of a spray room in vhioh was located a system of spray nozzles 

arranged so that tho cattle passod under it uhen entcrL"'lg the milk }Alrlor. 

The insecticide he racoti:u:::£nd.ed for use in this sprayer consistod of an 

emulsion of yellow soap, so.ft water ar.id kerosooo. The cattle vere to be 

sprayed dally with this solution. l~latt (1910) ::;uggested tho use of a 

a pray sinllar to Sponccr • o, and alao recon.~nded the uSG of trap::.i, dips 

and the spreading of the oa.1lUXG as suppleoenta.l riaasures. Ranck (1913) 

reported good horn fly control by the use of a spray containing cotton 

seed oil, kerosene, carbolic acid, oil oi: tar ani :pennyroyl. Using a 

spray containing fish oil, lrerosene, aour milk, oil of citronella and 

vat.er, Baker (1917) obtained success.i"J.l. horn fly control with an applica-

tion ovary second day. Cory (1917) obtained control with a spray formu-

lated .fro!ll pine tar, creosote and cau.stic soda. Cleveland (1926) reported 

that a.n emulsion o.f crankcase oil and oil of tar, applied vi th an ator.izer 

or com.pressed air sprayer, would control tha horn fi7 for t.vcnty four 

hours. Ma.rla:t.t (19.28) obtained good control of thia :pest uzing a dust 

containing pO"ildcred derria rcot and also with a p;rretb.rin-kerosane spr~. 

Hovell {1944) successfully repelled thG horn fly trom cattle for ten 

houra by applying a P7I'Othrin-thlocyana:tc oil spray at tho ra"W of 2 cc 

per J.2J square feet of S"...trfa.ce area to the anlJ:'lal. Excellent horn .fly 

control was also obtained by Peairs (1946) by spraying cattle vith DDT at 

the rate of two pounds per 100 gallons. Thia material controlled the horn 

fly from July tha llth through early October, it vaa not stated how ~ 
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applications vere necessary to obtain control during this period. 

Mcllister (1947) using a spray containing 2-' piperonyl butoxide, 0.2i' 

pyrethrins and 12.5% DDT, applied at the rate of 12 ounces per animal, 

obtained four days of effective control. Testing various chlorinatod 

hydrocarbon insecticides, Smith (1948) reported tha.t 5% DDT protected 

dairy cattle for 29 day'sJ 5% l!lethox;ychlor for 20 days; 5% DDD for 24 

days; 5% toxapbene for 31 days, and 5~ chlordane £or ,'.32 days a.fter 

treatuent. M~regor (1949), Morrison (1950) and DeFoliart (1954) ob-

tained slmilar results using chlorinated hydrocarbons. Liniquist (1954) 

.found that good control could be obtained for three veeks by sprinkling 

a tablespoon of 50% methox;yehlor dust on cattle. 

Bruce (1952) developed a treadle sprayer vhich applied insecticides 

to cattle as they step1~d on a treadle. Garnett (1955) using the Bruce 

treadle sprayer vhich dispensed a spray containing 0.5% pyrethrins a.trl 

5~ piperoeyl butoxide, obtained good biting fly control on cattle. 

Cheng (1957) devised an electric eye sprayer vhich applied a s}%ay to 

the cattle as they broke the light beam. Vhan used vith a spray con-

taining &I> butoxypolypropylene glycol and O.OJ5% synergized pyretbrins, 

this device gave excellent horn fly control. 

An entirely nev approach to the problem of horn fiy control vas 

tried by Xnipling (19JS). He found that phenothiazine administered 

orally to cattle at the rate ot o.l grams per kilogram ot body weight 

vould prevent the development or the horn fly larvae in the canure of 

the treated animals. The manure still retained its insecticidal 

activity up to ninety hours after being el.iminated. Cattle given a 
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subcutaneous injection of 25% lindane vere observed to be tree of born 

fiies, (Lindquist 1953). Eddy (1954) reported that lindane fed to 

cattle at the rate of 100 i;erts of liixla.ne t.o a million parts of teed 

kept them free of born fiies tor 2l days and prevented larval develop-

ment in the manure for up to six days. Aldrin a.rd dieldrin mixed in 

the reed and fed at the rate of 100 p.p.m., prevented the larvae of 

the horn ny from developing in the manure for up to 55 days after the 

last treatment. 

The methods an1 materials previously oentioned vere for the most 

part applicable only for the control of born fiies on dairy cattle or 

small lots of beef cattle. At the present time the only insecticides 

recommended for use on dairy cattle are metbox;ycblor dust and various 

formulations of pyrethrins. 

2. 1lallg! Qattlo: Until Wells (1944) obtained seven days of good 

born fly control on range cattle, there had been no practical means of 

controlling the pest on these animals. He used a 5% DDT aerosol and 

also a 0.2.' DDT spray applied with a pressure sprayer. Bruce (1946), 

Peairs (1946), Matteysse (1946), Laake (1946), O.Foliart (1954) and 

others follwed vith similar results. La.a.ke (1948) found that by 

spr&.y'ing beet cattle vith vettable powder formulations of various 

chlorinated h;ydrocarbon ln8eotic1des, good horn ny control could be 

obtained. The treatments, am the aa,s ot good control (i.e. 2; or 

less flies per animal), obtained vero as follows: 0.5% DDT, 30-45 

daysJ 0.5% methox;rcblor, 2/J-47 days; o.5% DDD, .20-50 days; 0.5% 

to:xaph4ne, 2:7-42 days, and o.25% chlordane, 17 days. 
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DeFoliart (1956) reported that the following dust formulations 

gave good horn fl.y control on beer cattle vben applied vith a rot&r7 

duaterJ 50% DDT, 23.5 dqs; 1$ dieldrin, 15 days, and 25% dieldrin, 

15 days • 

.l major contribution to the control ot horn f'lies vaa made b7 
Rogott (1952), He reported that cablo-type backruhbers treated vith 

various chlorinated ~ocarbona vould give excellent born t1:r control. 

These selt treating devices vhich vere saturated vith ~ DD'l', 

met~ohlor, dllan or taxaphene resulted in good control tor fifteen 

day's after treatment. The backruhher, aa a method of controlling 

horn fiies, vaa equally aa ettectiT& aa spnqing cattle and it 1-d 

tba additional advantages of requiring much less time and labor, It 

also resulted 1n leas residue appearing in the tissue ot the treated 

antwfl s than a comparable Spr&.7 treatment (Rogott and Moxon 1952). 

Baokrubbers saturated with S% DDT or ohlordans resulted in 30-?0 dqa 

of good horn n:r control (Lindquist 1954). Raun (1956) reported ex-

cellent. horn n,. control tor up to tive veeks using backrubbera 

treated vith $ butox;ypolyprowlena ~ool plus /$ metbox;rohlor and IS 
me~cblor plus so,i butooqpolyprowlene gl;yool. Goodwin (1956) also 

reported that backrubbers treated vith 5% ml&thion or ~ perthane 

gave excellent horn ny control when retreated 8T&r'1' ten dqa. 

Based on the results ot these and other experiments, tbs back-

rubber is now recommeJXled tor the control of born f'l.1ea on beet cattle 

by the United states Depe.rt.mant ot Agriculture and mau;r state agr1cul-

ture experiment stations. 
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III. THE INVEST IGAT IOU 

The dU'ference in the rJaJlllElr 0£ ba:ndling am treating beef and 

dairy cattle has necessitated tho division of the investigation into 

tvo diatinot areas. These may be claaail'ied as the control of horn 

niea on beef cattle and the control of horn nies on daJ.?"1 cattle. 

The problem. of insecticidal residue is also quite dU'ferent betvoen 

the tvo classes of a.nimnls. The dairy animals are brought into the 

milk parlors at least wice dally and, consequently, are rea.dlly 

available for treatment. Beef cattle, on the other hf!Jld, are seldoo. 

handled, remaining in the pisture or on the ~!TO a.l.D.ost constantly. 

Milk from dairy cattle constantly goes for 1n.u:lan consumption vhetber 

the cattle are under treatment or not. Beef, however, is usually not 

available for human consumption imtil e.f'ter control for r.orn fiies ha.a 

ceased. This enables the cattle to dispose of a large part of arry 

toxic residue vhich might have accumulated during the trea'l'.tlent period. 

A. Horn Fly Control on Beef Cattle 

Two preliminary experiments were conducted during the a-~r 0£ 

1956 to test several methods of controlling horn fiies on beef cattle. 

The first experiment was designed to determine it' various type back-

rubbera treated with several videly used insecticides vould give horn 

ny control vhen used in Virginia. The second experiment vas designed 

to evaluate backrubbers troa.ted vith a dust diluted insecticide. During 

the st~r of 1957, a third experiment vaa designed to determine: (1) 

the effectiveness of backrubbers treated with dust diluted inaecticides 
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and oil diluted insecticides; (2) the efi'cct of rain on dust type baok-

rubbers 1 a.nd (J) the length of t.lme thG baclaubbers would retain their 

insecticidal activlt7. 

l. An .E.x'rzieritlent Testing Various Types of Ba.ckrubbers a..TJd Insecticides 

The following experk'(lnt vas co:OOucted to detern.ioo specifically 

if backrubbera vould rive horn ny control in Vlrgin1a. The experi-

ments vera conducted under oany conlitions vhich might be encountered 

in this ctate. These conditions are 6UJ'il...'18.riood brieny in Table 1. 

Four types of ba.ckrubbers usi..ng three different insecticides vere used 

in this test in order to !'ind out vhioh combination, if ar:w, would give 

tbs best control. 

a. Procedure: ?line herds of beef cattle and three herds of dairy' 

heifers vere chosen for this experioent. Three backrubbers of each of 

the four types vere placed in separate pastures. One o.r ea.ch type \las 

treated vith chlordane, to;m.phene and Toxm:ick.* 

The i.rulecticides used were oil emulsions diluted to five per cent 

by tbs addition of number two grade fuel oil. Ru111ber one grade fuel 

oil was also tried as a diluent; however, it was .found that it evapo-

rated too readily for effective use. The insectioides am tu.el oil vere 

mixed am applied to the ba.ckrubbers until saturation 'Was achieved. 

All ba.ckrubbers vere saturated at tl:>.e tir'..e pretreatcJent cou11ts were 

taken. They vere then retreated every other veek thereafter. 

* Toxovick: 25% DDT; 0.;3% Lindane; 35% Crag Fly Repellent (Buto:cy 
Polypropylene Glycol). 
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Table 1.-Field observations tor testing various t1P8 backrubbers and 
inseot1o1des in Montgomery Count7, Virg1n1a, Summer 1956. 

Size of Breed of Sise of Type• Insect1o1deff 
Berci lo, Herd cattle Pasture Baclcrubblr Used 

10 Angus 
1 20 bi. 10 Hereford one acre A 5J Chlordane 

10 Angus 
2 20 bi. 10 Hereford ODS acre B 5% Chlordane 

20 Holstein 
3 25 hd. 5 Jersey 100 acrea c 5% Chlordane 

4 50 bi. Heretord 100 acres D 5, Chlordane 

5 20 bi. Hereford JI) acrea A 5, Toxapbene 

20 Holstein 
2 Jersey 

6 25 bd. 3 Guernsey 30 acres B 5, Tompbene 

7 30 hd. Heref'ord 30 acres c 5, Toxapbene 

Aberdeen 
8 25 hd. Angus 2S acres D ~ Tompbane 

9 40 bi. Heretord 6o acres B ~ TOXOllick 

10 Holstein 
5 Jersey 

10 20 bi. 5 Guernsey AD acres c 5, Toxowiok 
ll 4D bi. Beretord 75 acres D 5' TOX0111ok 

12 70 bi. Berei"ord 6o acres A s• Toxov1ck 
20 acres 
20 acres 
25 acres 

•s. ,, ,,,, e pages . .LC, 3.nr• .::, • 
H Diluted in mimber tvo fuel oil, 
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The ba.ckrubbers vere placed near salt licks, vater holes, beneath 

shade trees, or a comblmtion of these locations. Theae sites were 

chosen because cattle have been found to loaf frequentl1 near them. 

Placement near water sources alono vas not tried because cattle usually 

had access to all parts of a strea.':l or pond. 

The total number o£ horn flies vere estimated on ten an1c.als chosen 

at randor:i in each herd. The £lies on each aniDal vere estimated by 

tvo people. In instances vbere tha a.n1naJ s vere easily' frightened, 

field glasses vere employed to aid in rmldng the estimates. Pretreat-

ment estimates vere ta.ken, .followed by post-treatment counts which vere 

made every seven days. 

The four types of backrubbers vere constructed and installed in 

the follow lng r.aa.rmer. 

Type A backrubber (Figure 1) was ma.de by placine tvo poles, vhich 

vere about six feet long, flrmly in tho ground and a.bout 'blenty feet 

apart. Three strands of barbed vi.re vere strung fron the top of one 

pole to the top of another, leaving enough sag so that the center por-

tion vas about eighteen inches from the grou.nd. These three strands 

vere combined by vrapping another strand of barbed vire around them or 

tying them together vith heavy bali..."lg tvine to .form a core. Burlap 

sacks vere then wrapped around the barbed vire core, each sack over-

lapping the next ono by six inches. These sacks vere secured to the 

vi.re every six inches by- means ot heav;y baling twine. 

Type B (Figure 2) is a commercial be.:!=ubber manufactured by the 

Tatge Chemical Company.• It consists ot a coil spring about tour feet 

* The Tatge Chemical Company, Herington, Y.anaaa. 



Figure 1. Type A. Backrubbei;-

Figure 2. Type B !ackrubber 
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long, wrapped vith cotton and covered vith canvas. At the 10\>ter end 

is a containar vhich retains the excess in:Jectlcido. This core acts 

in the same manner as the wick in oil latlps vhich dravs the oil from 

the reservoir. At the upper end of the core is a heavy coil opring 

yhich keeps the applicator tight vhile the cattle rub against it. 

Three heavy chains run parallel to the vick and are joined together 

by metal holders. These serve to protect the cott-On vick frO!:l vear. 

The type C or "tent typo" backrubber (Figure J) vas made by plac-

ing two poles about ten feet fror.i a center pole. Barbed v 1ro was run 

from the bott.om of one pole to the top of the center post am to the 

bottom of the third pole. The three strands of barbed viro vero joined 

and tho sncks vere vrapped around them in the same tian."ler as vas 

described previousl1 for the type A ba.ck:rubber (rnr,e : } • One of the 

end posts va.s covered vith burlap sacks vhich vero folded into quarters 

and stapled to it. 

Type D (Figure 4) vas constructed by placing a long and a short 

post about fifteen feet apart. The barbed vire vas strung froo the top 

of the four-foot post to the top of the one-foot post. The barbed wire 

vas then joined together a."Jd the sacks vere vrapJ.ied aroum it as pre-

viously described for type A ba.ckrubber. The four-foot post was covered 

in the oome manner aa described for the end post of type C backrubber. 

The lover end of the ba.ckrubber alyaya sagged six or eight inches after 

several days of use by the aniI:lals. 

The following material va::i used to construct the homeil".ade ba.ckrubbers1 

barbed vire, fence posts, staples, burlap sacks, am binding twine. The 
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Figure J. Type C Backrubber 

Figure 4. Type D Backrubber 

I 
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only tools required vere: a post hole digger, vire cutters, a digging 

bar, a shovel and hammer. The approximate cost ot the materials tor oon-

st.ructing the nine homemade backrubbers vas 124 • .30 or $2.70 per unit. 

The commercial type backrubbers used in this experiment sold tor l.39.95 

per unit at retail stores. 

b. Result.ea Tbs results ot this experiment are given in tables 

tvo, three and tour. The results are presented in average munber of 

files per animal am also in per cent reduction based on the pretreatment 

counts. It vill be noted that excellent horn ny control vas obtained 

on all herds except herd 12. 

c. Diacuasion ~ R§suJ.tss Good horn fiy control vas consistently 

obtained on all herds ot cattle vhere tbs tour types or baolcrubbers 

treated vith the mentioned insecticides vere installed. The evidence, 

therefore, indicated that these types of backrubbers JDa'1' be used effec-

tively to control horn nies on cattle in Virginia. 

The probable reason for the reduced effectiveness o! the backrubber 

in herd 12 vas that the cooperator rotated this herd to ditferent pas-

tures seven times during the season. Although the backrubbe:r vas moved 

to the nev pastures at the same time the herds vere mavad, excellent 

horn ny control vas not always obtained. It 1s felt that some ot the 

locations chosen tor the backrubbers vere not suitable and also that 

cattle could not become accustomed to using them vben moved so trequently. 

The results trom herda six and nine (Table 3 and 4) irdicated that 

tha type B or •oommero.1al t,pe• backrubber lllight not result in as e!teo-

tive control in large pastures as the other type be.olcrubbers. In small 



Table 2.-Control or born files by the use of backrubbers treated vi th chlordane. Montgomery 
Count7., Virginia. July - Septembn- 1956. 

Average number 
Herd 'l'1Pe fiies per Weekly obse~tionp 

number backrubber antmal before l 2 3 8 9 10 11 4 5 7 
- trea11me~ 

1 A 194.5 a* - - - o.6 6.3 1.3 1.6 o.o 1.5 o.s o.o 
b** - - - 99 95 99 99 100 99 99 100 

2 B 234.0 a - - - 0.5 o.o 1.7 5.6 o.o 0.4 4.2 o.o 
• 

b - - - 99 100 99 98 100 99 0~' /U 100 ~ 
t 

3 c 318.5 a - - 2.3 10.4 3.2 1.0 1.6 1.5 11.4 1.9 a.1 

b - - 99 97 99 99 99 99 96 99 98 

4 D 216.5 a - - 2.6 20.0 s.s 23.3 2.9 8.7 5.3 26.1 o.6 
b - - 99 91 96 89 99 96 97 88 99 

-
• Average number or horn files per animal (based on ten anjma] s) i:;er observation. 
" Per cent reduction of born fiies on ten animals per observation. 



Table ).-Control ot mm niea b.7' the uae ot backrubbers treated vith tmapbtme. Montgomery' 
Coun'Q'. Virginia. J~ - September 1956. 

-Anrage m.uaher 
Herd Type files per 

number 'l:aclaubbar antmal betore 4eelcl.y5obee7tioi 
treatmnt l 2 3 8 9 10 11 

s A 267.0 a• - - - 12.0 2.2 3.9 s.3 17.9 1.7 2.8 3.0 
' b** - - - 96 99 99 98 9.3 99 99 99 

6 B 289.0 a - - - - 7.1 11.7 10.l 6.2 30.4 42.0 36.3 
b - - - - 98 96 97 98 ~ 86 ~ 

~ 
7 c 302.s a - - - - - 7.9 s.s 4.3 1.7 1.6 o.s 

b - - - - - 97 98 99 99 99 99 

8 D 132.0 a 3.3 3.4 6.4 4.2 7.7 3.4 8.7 10.3 l.S .3.6 1.2 

b 98 'Tl 9S 97 94 97 9.3 92 99 97 99 

• Average munber ot born tliea per an2mal (based on ten antmal s) per obsenation • 
.. Per cent reduction ot born fiiea on ten antmal a per obeanatJDn. 



Table 4.-Control of horn fiies by the use of backrubbera treated vith Toxowlok.* Montgomery 
County, Virginia • July - September 1956• 

.lverage number 
Herd Type files per 

number be.ckrubber anlma.J before Wie!J:I. Qb~rva~io!:!ll 
treatment J: 2 ~ ' ~ 6 z $ 

9 B 192.5 a** - 17.7 11.0 8.5 15.5 10.6 15.9 s.o 
b*** - 91 94 96 92 95 92 96 

10 c 418.S a - - 4.0 7.8 2.3 1.8 2.5 2.1 

b - - 99 98 99 99 99 99 

11 D .350.0 a - - - - - - 1.9 2.6 

b - - - - - - 99 99 

12 A 2:l9.0 a - - - 24.5 25.9 a:>.l .31.2 2.2 

b - - - 88 68 ~ 85 99 

* Toxovick: 25% DDT; • .)% limane; 35% Crag Fly Repellent (ButoJq' Polypropylene Glycol). 
•• Average number of horn files per animal (based on ten animals) per observation. *** Per cent reduction of horn fiies on ten animals per observation. 
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pastures, however, it seemed to be equally as effective. Apparently 

terrain, number of trees and size of herd and pasture had little effect 

on the control obtained by the use of these backrubbers for horn n;r 
control. 

2. An Experiment Testing Backrubbers Charged vith Dust Diluted 
Insecticide 

A preliminary experiment was designed and conducted during tbs summer 

of 1956 to test the effectiveness of backrubbers charged vith dust diluted 

insootioldes for controlling horn fiies. This experiment vas conducted 

under rugged mountainous pasture conditions. 

a. Procedure: Three herds of Hereford cattle having very s1m11 ar 

pasture conditions in Giles County vere chosen for this experiment. The 

pastures ranged in area from 50 to 75 acres. F.aoh pasture was located 

on the side of mountains 'Which were covered vith rocks, trees an:i umer-
brush. A dust backrubber vas placed in each of the three pastures in a 

clearing within ten feet of a salt lick. The baokrubbers vere installed 

and charged the same day. 

Pretreatment estimates were taken the same day that the back:rubbers 

were insta.lled and charged. Post-treatment counts vere made every seven 

days until the end of the season. These counts vere made on ten randomly 

chosen animals in each herd by two observers using field glasses. 

The dust backrubber vas constructed using the basic frame of the 

"triangle" or t1}>8 D baclcrubber (page, ). Before the burlap sacks vere 

wrapped around the barbed vire, approximately one fourth pound of dust 



- Z'1 -

diluted insecticide vas poured into the top or each sack. Most ot tbs 

dust tell to the bottom ot the sacks. Thus vhen the open end ot the sacks 

vas fastened to the barbed v1re core and the sacks vere wrapped aroum it, 

most ot the dust vas located in tbs outer layer. When hall" of each sack 

bad been vrapped around tbs core, approximately one eighth of a poum 
of additional insecticide was poured into the crease tormed between the 

core and the Ullll'&pped portion or the sacks. The sacks vere then vrapped 

completely aroum the core. Binding tvine vas vrapped around the cable 

eveey six inches to secure the burlap sacks to it, {Figures 5-10) • 

b. Resul. ts: The reB1ll ts are presented as average number of born 

fiies per animal (Table 5) • The number or horn fiies f'ound during the 

pretreatment counts vere veey sitlilar, ranging b"om an average ot 237 .5 

to 268.0 per anical tor each herd. Thia vould indicate that the horn 

fiy intestation on each herd vas approximately equal at the time the 

baokrubbers vere 1nstalled and charged. Excellent horn fly control vas 

obtained on each herd for the three veek period or observations. A 

noticeable increase in the number or files vas observed during the second 

veek on all herds. During the th.1.rd veek an increase in the control ot 
born files vas observed for all herds. 

c. Discue11on 2! Results: The three backrubbers treated v1th 10 

per cent to:xapbene dust resulted consistentJ.y in excellent horn fly con-

trol on the cattle in the herds vhere they vere installed. Exposure to 

the natural elements apparently had little 1.nf'luence on t.be ettectivenass 

ot the baolaubbera during this experiment. 

A possible explanation as to vlq' there appeared to be an increase 1n 

the born fiy population during the second veek ot the experiment and a 
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Table 5.-Tho average number of horn fiiee per animal before and after 
i.natallation of backrubbers treated with ~ Toxapholll3 dust. 
Giles County, Virginia.. Summer 1956. 

A varage nu:nber horn Average number born flies 
Herd ?llllllber files per anj ma1 per animal after treatment 

be£ore treat.l:lent 
'Wgag 

l 2 3 

l 268 3.8 11.6 4.6 
2 233 l.O 35.7 3.8 

3 238 0.1 16.7 J.6 
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Figure 5. Constructing core and frame tor backrubbe:r: which ia to be 
charged with a dust-diluted insecticide. 

Figure 6. Pouring dust-diluted insecticide into bottom of burlap sacks. 
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· Figure 7. Pouring dust-diluted insecticide into crease formed between 
sacks and core. 

Figure 8. Wrapping chai'ged sacks around core. 
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Figure 9. Securing sacks to core. 

Figure 10. Completed dust baekrubber •. 
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decrease during the tb.lrd week might be the frequency v1th which the 

cattle used tbs backrubber. Tho cattle might cease to use the device 

after the initial control bad been obtained and resumed using it when 

there vere sufficient flies to irritate them. More research, however, 

is needed to determine if this is actually the case • 

There vere several heavy rains during the three veeks this oxperi-

cent vas in progr!ss. Contrary to what might have been expected., the 

backrubbero continued to emit dust. It vas found tmt one of the back-

rubbers still discharged dust a year after its initial installation. 

To determi.M if the dust still retained aey insecticidal activity the 

backrubber was installed in a DN pasture in Montgomery County, Virgi.ni.a, 

August, 1957. The following per cent reduction in tho horn fly popula-

tion vas observed on this herd: 62% tho first veek; 86% the second veekJ 

91~ the third week, a.'Xl 80% the tourth week. 

J. An Experiment Comparing Backrubbers Treated vi th Oil a.00 Dust. Diluted 
Insecticides. 

The first experment gave conclusive evidence that the use of back-

rubbers may be an effective method of controlling horn files on cattle 

in Virginia. The second experiment illustrated that dust diluted insec-

ticides could be succesatully used in cable-type backrubbers for horn 

ny control. Several important questions arose as a result of these ex-

per.1L1ents, l. How long after charging Yould the backrubbers continue to 

give horn ny control? 2. Do backrubbers treated vith dust diluted in-

secticides give control comparable to that given by the ones treated with 
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oil diluted insecticides? J. What effect does rain have on the horn 

fly control given by dust-type backrubbers? 

It vas the purpose of this exper.ll1ent to obtain an a.nSYer to these 

questions. 

a. Procedure: Fourteen herds of Haref ord cattle located in 

Monteonery County were aelected to be used in this GXlX?r.llcent. Seven 

of the herds vere located in the Riner area and seven vare located in 

the Blacksburg area. One herd in each area vas maintained as a check 

herd. Because the cooperators treated the original check herds, nev ones 

in the same area had to be used. 

The design of this experinent is given in Table 6. 

Fly estimates vere made veckly b".r wo observers. Most ot tha herds 

vere docile enough for the observers to make the counts vhile valking 

among the aniW.s. \.Then this was not the case, field glasses were used 

to help in tnaking the estimates. An average of €IJ or less horn fiies 

per animal w.s considered satisfactory control, whereas an a.wrage of 

20 or less files per a.n.inal vas considered excellent control. 

The backrubbers vere located where it vas thought that they vould 

be used frequently. All were placed beneath shade trees or near salt 

licks, or if possible, both factors vere incorporated into the chosen 

site. Chain swivels were used to attach tho core of the baekrubbers to 

the supporting posts. This vas done in order to prevent the barbed vi:re 

from breaking at too point of attachment and also to allov the core to 

rotate. 
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Tahl.e 6.-Design ot tbs experiment comparing backrubbers treated vith oil 
am dust diluted inseotic.tdes. Montgomeey County, Vil"ginia. 
Summer 1957. 

Herd Retreatment Size ot pasture Size ot 
num'ber Treatment intem.J. in agree herd 

5% Toapbane 
l dust 4 veeks 14 hd. 

5% Toxapbane 
2 oil 4 veeka a> bd.. 

5% Chlordane 
dust 4 veeka 100 30 bd.. 

5~ Chlordane . 1.,. ___ ·-- QJ,l ----- --.4.llAIU j ___ 15 . . l'2 ha· 
S~ Toxaphane 

5 duat 8 veeka 30 a> hd. 

6 
5~ Toxapbane 

oil 8 weeks lOO so hd. 

5~ Chlordane 
7 duat 8 veeka 100 30 hd. 

~Chlordane 
--1--~---....§.n.WL.. ____ A__ __ a> 111. -

5~ Toxapbana 
9 dust not retreated 100 so hd. 

~ To:a.pbene 
10 oil not retreated 16 bd. 

Sj Chlordane 
11 dust not. retreated 75 30 bi. 

5% Chlordane 
l2 oil not. retreated 100 30 bi. 
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b. Results: Toxaphene dust gave 7.J veeks ot satisfactory horn 

fl;r control, for an average or 1.6 weeks longer than the toxaphene oil 

(Table 7). It will be noted that chlordane dust and chlordane oil gave 

16 veeka of satisfactor;r horn f'ly control each. The backrubbers vere 

not retreated at any time betveen tho initial treatment and the time the 

horn fly counts reached an average ot (:JJ fiies per animal • 

Based on a total of 45 observations for each treat.ment the various 

formulations ot insecticides gave a definite muuber of veeks of' excellent 

horn fly control (Table 8). Toxaphene dust and tompbene oil gave ex-

cellent control for 24 and 2l veekly observations respectively. Chlor-

dane oil gave excellent control tor 29 veekly observations. On the other 

hand chlordane dust gave almost tvice as man;y weeks of excellent control 

as the other treatments. 

Rainfall, seemed to have sOOl& effect on the control observed from 

the backru.bbers treated with dust diluted insecticides a.nd oil diluted 

insecticides. The graph (Figure ll) olearl;r illustrates that the rain-

.fall did not have a greater effect on the control given by the dust.-

diluted insecticides than it did on the oil diluted insecticides. The 

toxapbene dust and oil vas apparently 1.nflu.enced to a greater extent than 

was the chlordane dust and oil. 

c. Discussion 9l ResuJ.tss Toxapbene dust eeeillS to give almost tvo 

weeks more control th&n the toxapbene oil• Both .formulations of toxapbane 

are apparently much interior to the tvo formulations of chlordane 1n re-

gard to their residual ettect in the baclcrubbers. It vould therefore 
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Table 7.-The number of veeks observed after trea.tz:ient that the horn n7 
population awraged 60 or less niee pur anjmaJ. Montg0ll.t8l'7 
County, Virginia. SUmmer 1957. 

Mat§rW. Diluent 'Weeks Replicatep 

5% To:xapbene dust 7.3 3 

5% Toxaphene oil 5.7 3 

5j Chlordane dust 16.o 0 

5% Chlordane oil 16.o 0 
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Table s.-The number ot veeks that the horn ny population vaa obaened 
to &ftr&ge 20 or less fiiea par an1al. Montgoma17 eounv. 
Virg1n1a. S11mer 1957. 

Tillas i ioxa~mm ~ Chlordlm 
treated dust oll dust oil 

Y•lka V!UI 
4 13 l4 14 15 

2 10 3 l4 l 

1 1 4 13 13 

Total out ot 451 24 2l. 29 



"' 
Fiqure II. Tne effwd of r01infodl on thw control of horn flie~ oloiaineol by th~ use of bockruloloeo. 

() 
~ u 
c I. 5 

~ 1.0 c ·-0 a:: 
~ .s 
O' 
~ 
<» < .o 

0 
E 

140 

120 

c 100 
~ 

.... 
QI 
Q. 90 

60 d z 

. . 
To>c.ophene oil ~i 

T oxaphene dust 

.. . . . 
. . . . ... 
. . . 

. . 
. . . 
. . 
. . . 
. . 

................... 4' . . . . . . . . . . . . . . 

olust .. ..... 
oL...f:::=:::::-:-:-;--;.;+~~·-=·~=·~~·=··:::::::-~~~-~·~--~·~~~~-~--~-~-~-t-;-~-~-~--~-~-=--:-1·~--~-~-~-~-~-~::±:;;-~-~-::::::~.L.~~----~-=-1*:..... 

2 3 4 5 7 8 
Time-Weeks 



- 39 -

seem that chlordane 1n either the dust or oil £ormula.tion would be an 

ideal insecticide to use in backrubbers tor the control of horn flies. 

The reason that chlordane oil gave only 29 veeks of excellent horn 

ny control compared to 41 tor chlordane dust might be that one of the 

herds had an extremely high initial horn fly population. A second 

possibility might be that the backrubber vas not used sufficiently by' 

the cattle to giv« the expected con.trol. 

Rainfall did not appear to be a limiting factor in the control of 

horn tlios by the use of backrubbers treated vith either the dust 

diluted or oil diluted insecticides. The horn fly population increased 

on the treated herds as veil as tha untreated check herds :following 

rains ani rise 1n temperature. This vould indicate that rainfall and 

temperature might have an effect on the life cycle or the horn ny 
rather than the ef'f'ectiveneas of the baokrubbers (Figure 1.2) • Thare 

probably vas some effect on the control given by backrubbers due to 

rainfall and temperature, however, this does not appear to be signifi-

cant 1n light of this inf'ormation. 

B. Horn Fly Control on Dairy Cattle 

The need for a simple, economical tlethod for controlling born flies 

on dairy ca.tUe bas long been apparent. Until recently there were only 

a fev methods of controllillg this pest available to the dairyman. One 

method vas to spray the cattle vith either a hand operated or pOiler 

sprayer. A second method vas to install a backru.bber in a pasture used 

by the cattle. A third method vaa to sprinkle a measured amount or 
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methoxycblor dust on the animal's ba.ok. Some da.!rytien did not favor the 

tirst a.Jld third nethod becau38 it required handling the cattle. Tbs 

seoond method vas not practical because !:lost dairymen rotated their 

pastures quite otten. The installation ot a cah1.e-type backrubber (here-

after rererred to as a dairy backrubber) across a pathway used~ b.r 
t.he cows seemed like a possible solution to this problem. 

The following experiments vere conducted to aee it this vould be a 

practical method ot controlling horn files on dairy cattle. 

l. J. Preliminary Experiment Testing the Dairf-TJ'pe Baclcrubber 

a. Procedure: Three gmde-A dairy farms, one in Giles County and 

tvo in Montgomery County, Virginia, vare chosen as the locations for the 

dairy backrubbers. Fach barn bad a fenced cattle valk leading to it.. 

The backrubbers were adjusted to J:ake them. a little too high tor the 

cattle to atep over and yet lov enough to cauae the animal 8 to lower 

their beads and go under them. When tba cows valksd under tba da1ry 

baclaubber, insecticide vas applied to their backs and upper sides. The 

cattle vere supposed to use the backrubbers tvice a dq, once at ea.ch 

mSJklng, Fl;y counts vere made on ten animal a randoml;y selected 1n each 

herd once a veek. 

J. piece ot hal.£-inoh cha1n vas bung trom one side of a cattle valk 

to the other side, so that the center ot the chain vas about 32 inches 

tram the ground. Burlap sacks vere folded into lengtbdse quarters aDi 

wrapped around the ohain. The aaoks vere than 1Ild1.v!duall;y tJ.ed at each 

em. Tbe;y did not overlap each other but vere placed side b7 aide so 
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that. t.ha7 could turn f'l'eely on the cba1n. The clw.Sns vere tutened at 

eaoh end to a screv hook placed in a board about three teet from the 

ground (Figure 13). 
The da1r:r backrubbera were saturated with Tomviok Da1rJ' Sprq,• 

diluted to tin per cent b.T the addition ot number two tuel oil• The 

concentration vu increased to ten per cent. on baclcrubber m•mbv one 

on the dq the Mcond post-treatment count was made am on baokrubbel'a 

two and three the dq the first post-traat.ment counts were takan. 

b. Resul.t11 Tbs results ot this experiment are ginn in Table 9. 

When treated with tiTe per cent. Toxowick, none ot the baokrubbel'a gan 

ettectin control. In tact there waa an 1.nareaae in the average nuaber 

ot fiies per anSmal the week atter the initial treatment rather than 

a decrease. Good horn fl:r control was obtained on all hards vhen the 

conoentra tion vaa increased to ten par cent. 

o. Diaqu11ion 2' Results: Than is no posit.in explanation as to 

vq the tiw per cent conoentration tailed to gin adequate born n:, 
control. .l posaible reason might be that. it took the d&ir1man a week 

or ao to learn to adjust the b&clcrubber properlJ". Thia was found to be 

t.ba oaae with one bard and it could eaall:r ban been the 8Ul8 with the 

other tvo herds. .l second poaaibllit.7 could be that the cova failed to 

obtain •nouah inaect1o1de to be toxic to the horn fiiea. 

The cattle became accustomed to uaiDg the d&ir:r baokrubber within 

ae't'eral dqa after tha7 bad been installed. Thq lovered their hea.da 

and vent under t.ha backrubbera without arq beaitation. 

• Tomvick Dair7 Sprqs 25.5$ Metbm:1'ohlor, TecbDicaJ.1 25~ Crag FlJ" 
Repellent. (Butox;r Pol1'Pl"op:rlene QlJ"col). 
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Table 9.-Results of an experiment testing dairy baclo:ubbera treated 
vith Toxowick Dairy Spray.* Montgomel'1 a.'ld Giles Counties, 
Virginia.. August 29 - September 29, 1956. 

Average number of 
Herd tlles per animal be-

number tore treatment 

1 102.0 

2 120.0 

J 69.0 

Average rwmbor of fiis s 
per animal a.rter treatment** 

}le!!l!i§ 
1 2 3 4 

'Zl .3 J4.5 1.6 7.7 

1J4.0 4.5 23.3 
52.2 l.S s.s 

• Toxoviok Dairy Spray: 25.5% Methoqcblor, Technical; 2~ Crag n,-
Repellent (ft..itoxy Polypropylene Glycol). 

** The ba.ckrubbers vere saturated vith 5% Toxovick tha 1st arx1 2rd 
veeks e.nd vi th l°" the Jrd and 4th t.Ieeks. 
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Figure 13. Completed dairy backrubber treated vith o.ll. 

Figure 14· Charging dah7' ba.ekrubber with dust: step 1. 



- 45 -

2. An Experiioont Testing SeTeral Formulations of Inaect1o1des with Dairy 
Backrubbers 

This experiment vaa designed to verity the preliminarY' experiment 

testing the cla.iry backrubber. It was also desired to determine i.f dust 

diluted insecticides could be sucoessi'ull.7 used in the dairy backrubber. 

Another purpose was to find out how long tb.e dairy baokrubber vou1d give 

successful horn fly control without retreatment. 

a. {'rooedure: Seven grade-A da!cy herds in Montgomery County vere 

chosen tor this experiment. The dairy backrubber, as described in the 

previous experiment (rage :'), vas installed for tvo of the hards. Da1r7 
backrubbers treated vith dust diluted ins.eaticides vere installed for the 

remaining five herds. They vere charged vith dust diluted insecticides 

1n the f'olloving manner. One pound of' the prepared insecticide was 

poured into the bottom of each of tho sacks to be used. The sacks were 

placed side by side. The chain was then placed at the top of the sacks 

and they were rolled around it. One fourth pound of additional insec-

ticide vas poured into the crease formed by the core and the remaining 

half of the sacks. !lext, the sacks were secured to the chain by tpng 

them at each end and the oenter (Figures 14-16). The charged back-

rubbers vere then installed in the same manner as that described in the 

previous experiment (page ). 

Horn fly counts vere made on ten animals in each herd every seven 

days. Counts were also ma.de on ten an:1m.als 1n a nearby herd of' dairy 

heiters vhich vas used as a check herd. The herds vere predominately 

Holstein cows. Horn fiies were only counted on the darker cows 1n order 
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Figure 15. Charging dairy ba.ckrubber with dust: Step 2. 

Figure 16. Completed dairy backrubber charged with dust-diluted 
insecticide • 



- 47 -

to minimize any error "Which might have been introduced in the ny counts 

due to c;,lor of the anima.l. Horn flies seemed to prefer the darker 

animals. 

Two backrubbors uerc treated with ten per cent methoxychlor dust, 

two with five per cent mothoxychlor er:i~sion, urn uith one per cent 

Bayer 21/199• an.d one with 25 per cent methoxychlor dust. All or the 

treatments except the 25 per cent ,116thoJcy"chlor dust wore replicated 

four times. The ba.ckl"ubbers vere retreated vhensver the horn fly popu-

lation averaged fifty or more per aninal. An average of 50 or less 

fliea per ani:na1 was considered satisfactory control. 

b. Results: The average number of weeks of satisfactory horn fly 

control is given in Table 10. It vill be noticed that tventy-five per 

cent methox;ychlor dust gave eight veeks of satisfactory control. The 

other insecticides and formulations gave from 2.5 to 4.5 \leeks less of 

satisfactory horn fly control. 

c. Discussion of B!!Ilulta: The concentration of the insecticide 

rather than the type of formulation vas probably th.a most important fac-

tor in determining the period of effective control. The cooperators 

vere very pleased vi th this method of horn fly control for dairy cattle. 

Many indicated a desire to continue using this method. 

If any of these insecticides should present a residue problel:l there 

ia a possibility that this method could be used to apply pyrethrins or 

• O, 0-Dietbyl 0-(.3 chloro-4-.methyl-7-coumarinyl) phosphorthioate. l'.a.nu-
factured by the Chemagro Corporation, 437 Fifth Avenue, Nev York 16, New 
York. 
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Table 10.-Average number ot veeka of horn fly control given by dairy 
baekrubbers. Montgomery County, Virginia.. Summer 1957. 

--Weeks 
Inseotig14e Diluent Rei?le~s of control* 

25% Methoxychlor dust 0 s.o 
10% Methoxychl.or dust 4 5.5 

5% Methoxyoblor oil 4 4.5 

1% Bayer 21/.1. 99* .. dust 4 3.5 

* 50 or less flies }Er animal. 
** o, 0-Diethyl O-(J chloro-4-methyl-7-coumarinyl) phosphorthioate. 
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repellents to dair;y cows. This phase of the da!r;r backrubber should be 

more tully- explored. 

Rainfall apparently- bad little e.f.f'ect on the born fiy control ob-

tained. The backrubbers vere found to dr,y out and continued to omit 

dust vit.hin a day- after rain. 
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r.v • SUMMARY 

A prelJminary experim.ent vas ooixluoted during the summer or 1956 

to determine the e!fectiveneas or cable-type backrubbers tor controlling 

horn files on bee.f cattle in Virginia. Baekrubbers vere placed vith 12 

herds or bee£ and non-lactating dairy cattle. Four types or ba.ckrubbers 

and three inaGctioides vere tested. These baokrubbers treated vi.th the 

three mentioned insecticides gave good horn ny control to all herds ot 

cattle. 

'l\lo additional preliminal7 experiments, vhich vere coo:lucted dur-

ing the summer of 1956, indicated that several other methods might also 

control horn n1es on cattle. Dust diluted insecticides showed promise 

ot giving successful horn ny control vhen used in cable-type backru.bbers. 

A modli'1cat1on of the cable-type bacla"ubber vas used vith some success 

for controlling horn fi1es on dairy cattle. 

Tllo final experiments vere conducted during the summer or 1957. 

The first experiment vas designed to compare backrubbers treated vitb 

dust and oil diluted insecticides; to determine the residual et.reotive-

ness of the backrubbers, am to detennine vhat effect rain had on thB 

ettectivenoss of the backrubbers. Fourteen herds or Hereford cattle 

vere used tor this experiment. Backrubbers treated vitb dust diluted 

insecticides gave as good horn fi7 control as those treated with oil 

diluted insecticides. Up to sixteen veeka of' sati.sfaotoey control vu 

obtained as a result or the installation of be.ckrubbere treated with 

dust or oil diluted 1.naectioides. Rainfall and temperature bad little 

influence on the ef'fective:nesa of the backrubbers. 
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The second experiment vaa conducted to test further tha da.1r,y laak-

rubber. Duat am oil diluted insecticide a vere used 1n the dair,y ba.ck-

rubbers at various concentrations. This experimant vu conducted vith 

seven herds ot grade A dairy cattle. Dairy lackrubbera treated vlth the 

various tOl"lllUlations ot insecticides gave up to eight veeks of satiataator;r 

horn fi7 control. 
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V. COICLOSIC!iS 

ill t)1>8• ot baokrubbera used in these experiment.a gave good horn 

n,. control vhen used vith the apeoitied inaectioides. In all cases 

baokrubbere treated vith dwst diluted inaecticidea gave u good cont.rol 

ot born fiiea aa those treated v1th oil diluted insectioidea. Be.ck-

rubbera treated vith toxaphene dust actual.17 gave longer control than 

the ones treated v1th toxaphene oil. Size of pasture, bard or the t:rpe 

ot terrain apparentJ.7 bad little 1nt'luence on the etteotinneas ot the 

backrubbers. 

Ra1ntall had veey little ettect on the born n,. control obtained 

b;y the use ot baolcrubbers treated vith either the dust or oil diluted 

inaeoticidea. Temperature and raintall, howenr, bad considerable 

ettect on the OTer-all born fi7 population. GeD81'&1.17 VheD the temper-

ature and raintall increased the horn n..,. population increased. 

The da1l7 backrubber otters an excellent method ot oont.roll.J.ng born 

fiies on dair.Y cattle. It eliminates the need ot &DD071.ng catt.le b7 
aprqing them or othezvise handling them to control born fiies. It 

alao reduces the amount ot labor required to control thia peat on dah7 
cattle. 

Baolcrubbera are an eaq, economical, time-saving lll8tbod ot oon-

trolling born fiiea on beet and daiey cattle vhioh ~be uaed under a 

vi.de range of conditions. 
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