
PESTS or DAIRY CA.Tm HJ PAnm COO!i.'lffY. Ott.Arl~A. 

COm.'ROL MlffliODS USED ANO l?si~IATED IffiS Ol-' PCBLIC 

Rti.Lffl SlGNIFICA.!l."CS: 



PSST OF DAIRY CATT-LE IN PAYMI crom, On.AB . • 

COfflOL NBTRODS US D RD IftERREIATED l S OF RJBLIC 

liBALTR SlGNIFICA J. 

By 

CLIFFORD WAY GAY 

B&obt lor of Satenoe 

Oklahoma Agrioultu ral «nd eoh&nioal College, 

st1llwa.ter,. Oklahoma 

19,1 

Submitted to tbt Department of Entaology 

Oklah Agl"icmltur&l and Meohan1al Colleg• 

In Partial Fulfullmont ot the Requirements 

For tht Dsgree or 

STER OF SCIE?lCB 

l9f8 



OKLAHOlf A 
AGRICULTURAL & MEVIIA1~lr,1L COLLEGE 

L l BR A !ti¥ 
JUN 6 1949 

chiiiman, Theel• Coiiuiilttee 

232711 



iv 

uch baa been 'Written oonceming the peats or dairy ,eattl&J eapeoially 

regarding prevalence. lite hiatori "• and ftoonmend&tiona for their control. 

There has also been extensive legi-ala.ti on to protect both man f1l'Jd a.nimala 

from the di sea.sea epr.a.d by these peats. requiring ny 1 tema of sanitary' 

conatruotion am methods. But little baa been 'ffitten oonoern1ng the 1.otual 

oontNl& ,uNtd or result• obtained by following theae rule• and reo ndatione, 

s1noe the advent or the newer inaeotioidea. 

th• author hu endeavored to shew the control practices u_aed a.td results 

obtained by Grade A dairymen in ym County. Oklaho:na11 

related iteti:is of publio health 1mportan-oe. 

11 a.a inter• 

Indebtedness is a-oknowledged to Dr.- D. E. Rowell. Profo-seor of Entomology. 

who suggested this problem and gave v luable aasistance. suggestions e.tld 

oritiois J to Dr .• F. A• :F nton. H d of the Deuu.0, . ......... nt ot Entomology:; to 

Dr. Charlss B. Brett. and to Professor G• • Bteberdorr. Aaai&tant Professors 

of Entamology, for their valuable euggeationa. The e.uthor gratefully 

a.ok:nowled ••,... the usiata.nce giv.u by Dr. V. G. Heller~ lle&d of' the Agricultural 

ChemiatJ"y Research Depa :ut; and to x r . c. P.- Peck , laboratory technia1an of 

the City Count1 'Bea.1th Departmen't. st1llwater • Oklahama.. ror their usiatana. 

in obt&1n1 cert in ohemi.O&l and baoterlologioal data.. Acknowledgement ia alao 

due Dr. c. • oore, Director or the City County Health Department, for 

allowing the author to collect nece saey data while aerviDg as a part-time 

Sanitarian or the City County Health Department. 
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INTRO!l:J OTION 

ll&n1 external paraaites or cattle are recorded trom Payne County .. 

Oklahoma,. but during the period of study. September, 19'7 to July, 1948, 

only five types wen pres nt in 1-rge enough numbers to be important.. 

wen hou•• flies,. •table flies, h~rn .tli • horae flie.a ?lid heel flie• or 

grulns. 

These fli s re conaiderad s&rioua ts of d ir,y anitnale beoause ot 

eevers.l fa.<,tors, auch •• loss cf' blood and i.rititation resul'ting om tuir 

bites, reduction of animals' teed.in,,. time due to their presence and the rvoua 

reaction due to their a,xmoyanoe. :Many workers in the field.a ot Ent ology 

and Dairy Buabandry have endeavored to sure the losse due to these sts 

by dete · ining the increase in milk prod\lGtion roaulting from control ot the 

tliea. Carlyl• (12) r•ported as vly B 1889, that spraying o.cn with 

repellents resulted in no increas in milk production as comp red with ~n

aprayed con. ln 19lS Bishopp (4) cited loas s of tr 40 to .eo per cent 

in milk tlow following a.n outbreak ot ata.ble flies. But e.a la.te 1943 .• 

Sha (19) nported that atable fliea did not depress milk production a~ ore 

than spn.yi with au acceptable spray properly pplied• and that no inol"eue 

1n milk f'low ,rs; gained by spraying nth repellent type spraya ($). So utitil 

recent.ly• control or flies being responsible for gains in lllilk flow. ha been 

subjeot to oona1derable disoua ion and oont:rcrrersy. 

Fll s h&v alao recei ed considerable attention by legiela:tures because 

of their potanti.a.l danger as tre.na tters of diseas ,. de oribed by 

Kenna {21} and by Rewett (22).. An outstanding example ot thia type of les i ... 

la.tion is the Standard Ville Orclinance (tl) reco and to the States, Coantiee. 

a.nd Citie• b,- t Unitod St te Public R alth Service. this ordinance h&a 

been e.dopted by hundreds of Cities throughout the United State• aa the rules 



e.nd r•gulationa to govern their mil supply. !b& uaetullness of ·'INA'l1¥ ot 

the provision.a of this ordinance is now being questiomd by vario\18 

uthoritiea. One section of the ordinance tha.t includes the itema of' co 

struetion end methods that relate directly or indirectly to tly oontrol is 

under particular a.ttaok. 

A date whiob. marks the turni.J,.g point in the control of flies bout 

dairies e.nd on dairy oattl• us January 1,. 19«,, when the ohem1cal DDT 

(dichloro-diphenyl•triohloroethane) we.a plaoed under allooation o£ the war 

Production Board. However a.a production or DD! we.• increased. new a.nd mONr 

extecnded uses were found llh1oh combined to ke p military demands ahead or 
produotio Biahopp (6) reported 1n April• 194.5 that about a dor.en chem.-

cal t11'mB weN producing this in.ee.ctioide am . that approximately 2. 000 .. 000 

pounds per month r gob~ !'or military- uae. It was not lo.xig af'ter the 

abov date that small quant:it1o of DD1" lMN vailable for purebaee by the 

general public. Experiments sinoe tha.t timtt have shown that the u,e of' DDT 

on dairy animals am 1n milldng barns will gi-re satisfactory ~ontrol of' flies 

with inC1'9U:e in milk production aeoording to Bruoe (10) . Laake (29) h a 

Nport.4 aubata~ul 1non,aaea in weight gain• in beef oa.ttle follow.ing auoh 

apraylngs. 

Because ot the amadng result• of thia chemical in the eontrol ot £lies• 

it ·has been aocepted aa a pa.naoea. by the da.ieyman and others. For this 

reuon experi.mente as. to i t8 to:doity to man and animala,. and it relation 

in fly control to items of sanitary ooMtruot.ion.a and methods , has la"ed 

somewhat behind its ever increasing use . 

Dra.ise (15) baa shown tha.t DD! 1J'1A1 be absorbed through the akin of 

animal•• Al len (1) has ahovm t.hat am.mt.la fed large doaea o£ DDT', produoed. 

milk containing toxic a.mounts of DDT. al (M) bu shown the todoity and 

potential dangen or DDT to huma.ns and higrutr animals. 



Ronll (23} bas shown that dairy cattle, when apra.yed with reoommended 

tonmlaa tor horn f 4' control, secreted some DDT in the milk. Theee .findings 

oauae considerable interest from a public health standpoint as tOJ the methods 

of a.pplioation, the control results, and the relationship betwe.n fly con

trol and aamtary construction al.Id •thoda• l!fmJre DDT is used. flie quantity 

o:f DDT to be f oum in the milk of a typical local supply also beoom1ta or 

great interest. 'The author hu endeavored to obtain a better understanding 

or the inte!T4tl&tionahipa, of' the factors presented a.bove, aa they apply to 

th• milk eupply of Stillwater, Oklah • 



!Ats, METHODS AND PROCBOORES 

'l"he Dairies 

The Grade A 1k producers. aupplyin. milk to the pasteurisation 

plante in Stillwater. Oklahoma. were aeleoted for this ,11tudy. Thee dairies 

operate under the rule a.nd regulations• a.a inteJ'preted by the code of the 

nded by the United S-tatea Public 

Health Senioe (41) . Baaed on an averag• ot $0 d&irie • milldng e.n average 

h rd ot 28, aJ:Jd producing near ly 9, 000,000 pwnda of milk annually. the 

oomplian with thes rules am regulations waa approximately 85 per cent . 

These da1rlea a.re located within an rea. of approximately 2500 square ilea . 

Their diatribution and location i shown by Plate l . 

This group of dairies ma.y be considered typical for Grade A produce·l" 

dairies in Oklahoma, and above the aver& of UDgl"aded dairiea, o far 

fly control aanitation and sanitary construotion ar concerned . A cleacriptlon 

ot the clitfennt type& of construction is 8h01tn by 1'8.ble 1. 

Table 1. 'lE! or Struaturea Used for Dairies 
Praiiii Conoreti Clay Rook and 

Block Tile Frame 
iiiim.ber of daIH.e,a 51 l6 I 4 

r C•nt of" dairies 64. . z 19 .o S. 6 4. 7 
Total number or dairies studied•• a. 

Conor•te Block Br!ok 
and Fr 

!he average, number of sta.nchione per milling barn is 6 . s. The n r of 

,tanohiona indicates th Bise of th• milling barn. einoe as an av rage there 

u feet by 1• feet 0£ tlcor spa.oe per ata.nohion. !he average milk house 

1a 10 by 14 f t . 
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The Da.t& 

ost ot the aa.-t were collected by th author during routi inspection 

trips to t da.iries . while working as. a part-ti Sanitarian tor th& local 

City County Health Department• or by special trip de so.lely for that r• 

pose. Additional information w a obtailled by coirvel"aations d correspom

•noe w:1 th the dairy oper :tora .. 

During the ilff'eltigation the premiffe and am.Jal -w re r-egularly 

examined tor pests. but only th flies '118N found in .autf'ioient numbers to 

be considered. Collections and determlnati<:>na revealed that,. with the ex• 

oeption of the "gnatatt,. the tliea in ::nilk1ng barns,. milk houses and about 

the an1Dll•. w" ers or only th 

problem of oontrol involved the llueoid • Metopiid.ae and Oeatrida.e. u us d 

by Curran (14).- with the principal probl«m being with the Jtua.eidae . Tho 

oonmon of tbe apeoies as given by uesebeok (33) will be used £or- oon-

venlenoe . Using the deelgnationa tollowas Sipho:aa irritana {Linn.) aa 

horn tl7 • St . o:qs oaloitnns (Linn. ) u stable tly • Uueca domeetioa Unn. 

a.a house .tly. Fannie. oanioularie (Um,,. ) a.a leaser houae fly. and all 

ber• of etop1idae ae t l eah fll a . Throughout thia paper the word tlie.a 

will retv to members of the families uscidae or Jl.etop11dae . ullle&1 other

wise qualified. 

Fly, oounta. when the numbel"a a.re e 11. are based on the ctual counts 

of all flies preaent . Where large populations were present oounts were 

made by 8, 1fied grid coU?tt (16) 1 and the number of' flle oe.loulated ac-

cording to tbe aiae o£ the building. All reports of f'ly counts in barn.a 

are :repcrt&d u the average IlUJllber of flies per stanchion. because thia 1 
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the t .constant si taotor in relation to all typeo of milking barn 

atruct-ures. Sinoa all the milk hougc,s are approximately the ,8112139 aia, 

tly oounts t&ken there were reported a.a rouna. 

here weights of lk are hown, the w ta. n fro the regular 

49.i ly weight as recorded in th rooe ivi~ room at t pe.steuri sat ion 

plant.. 

Where percontage of DD'? conce~trat'.iona used, as applied to r:-ray -
' 

tures, are 1 n, heae are c lcula d mxture as des ribed to tbe 

author by the da1ey ope,rator • Further information -.a.a obtained by n-

. e.tion ot the DDT materials am equipment •d• 

. fhe numbers of bacteria. t'ound on tl1es und r epeoifi&d conditions ,ren, 

determined by collecting tliea fr a Ora4e A milking barns. At the tlme 

or oollection the f'lie were introduced into a dilution bottle, containing 

10000. of sterile water, llm the solution iced at a.pproximately 340 r. until 

delivered to the l borttory. The plates re pou.red• for the standard plate 

count (2}. on the a d y oolleot101l$ ftl"e • A.t the t1- dilutions weN 

mad • the flies were rapidly sh k&n more than 25 t s • lrith each ahalc8 being 

an up-a.m-down excursion or a.bout l :root (the entire she.kine not exce 1ng 

30 s conda} • :rurther cl1lut1o were e producing dilution tactors ot 

1000 X» 10.000 t and lOO~COO X, and tl n platecd on tryptone gluooae agar, 

wit l per cent sterile skim I:lilk d d, fOT the standard plate count. !he 

dttsoxyohol 9.&8.T .a.a uaod l.leording to t.be, AnlGr1oan Pul>lio ea.1th 

Association standards (2) for the colitona teat. Tho e plate _ ffltN il'lCUbated 

tor 2 hours at ss° F. tor the c lifo test and ror hour~ for the stan ... 

de.rd pla: count. and we count d with the aid or a. Quebeo Co1ony Counter. 
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In t oases it has been nece~s ey to score certain item of ea.ni-

tation go.od# ta.1r or poor. Thi.a aoor1ng ia b ed upon more than tive 

yeus .of experience by the a.u:thor 1n the fie:ld or public health sanitation. 

In tie case or soortng or the cow yards as good, or f'a1r 1 t ntea.na t~t the 

condition ot the dOlr yard was not in $uch condition as to r1t a. score a-s 

• violation of the Standard Grading Ordinanoe (41). but in the oase ot th& 

soore fair. the oonditions should b brought to the operators attentio 

l'lben the loins were aoored u poor it wu c1>naiderod in viola.t ion. l:utn 

pnmise• ant scored a.a good, fair., or poor, this was done on the ba.c1a of 

tbe number ot items ob erved whi h would tend to 1ncn •• the m.unber ot 

flies tound outside the immediate vlcinity of the milking barn and milk 

house. Thl• inoludes. such ite u hog pens, ohiolmn pena, garbf.ge am 
tJ"Uh disposal, a.nd general aanitation ot these. !he score poor, does cot 

neoeesarlly an tha.t the prem1se waa uneanita17,. as judged by ram a'tan

darde for sanitation .. 

'!'he . eorologioal de.ta 1ratt obtained trom the United States eather 

Bun•u when it had been published• am tram r . L. v. Sa.rgnsb, the oba rver, 

when unpublished. 

Milk samples for DDT -.ne.l.ys1s were oolleoted at the reo iVing rooms 

0£ the paateuriaation plan.ts. Uk ampl a we.rec t ken from the prcduoere• 

c while they wen on the conveyor pnv1oue to dwQping. Tho milk ,raa 

stirred t.horoughly. to take a. 'nfJ&rly ae poaaible normal amountg of fats 

and solid• not rat. 10 co. a lea were collected by means 01' the stirring 

rod and introduced into eterile glass tubes• which ftffl iced and held at 

leaa than 400 F. until d•liven.td to the laboratory. these lOoo. aampl•• 

wen, cona1del"ed u true aamples of e&ch produ09rs• milk• during e oh aa:mp-
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ling period# ounti to sample of a.pproxbtately 25 .ooo pounds of milk • 

. samples were mixed 1n ohe c . lly olee.n gl&aSW$&r &.t. th la.bontory, then 

reduced to a. poaite sample ot 100cc f r analy 1 • Tho analy ia wu 

made by Dr. V. G. Heller, Read or the Oklahoma Agricultural and Mechanical 

College A rioultural R s oh laboratory. 'l' DDT a p rated fr m th 

milk and ooncentrated by a slight moditic tion of Sobe.ohter•e meth (S5). 

The olor developed by the procedure set forth by Scheoht r (36). The 

ctete inat1one wre de w1 th a. Col pectophotcmatar t 596mu. In 

every milk .tree fr DDT milk containing kn.own amounts of DDT were 

run as oontrole 

Dairy cattle were examined by the author far the third lan'al sta ot 

Hypode lineatum de Vlllera. Thia examinAtion was made by passing th& h&nE1 

t1'1er t bttok or the 001r, etartin 11 ro a.nd feeling with t length 

ot tho band on both a1du, the lo oat ion or the larv• be mg ind1ca.t.d by tbs 

pres nee ta small to larg 8'118lling.. Upon clos r •Xil!ni.nation thi swelli · 

y be recogniJSed as the swelling oatl$ by the larv'a. by the presene& or 

a.ll hole and t preaenoe of a so :0-like exuda.te. Other da.iry cattle were 

examined by the dairy opera.tor nd their findings r9portf1d to th& a.uth~r by 

such t a• shown in Figure 1. The e for.ms re mailed with return at 4 

nvelopee to 54: dairyman. 49 dairymem complied th th! requeat for in.tor 

t1 • Cooperation wu considered excellent a.m only at returned 1 

the dai n w.ra rejected be.oaua of' error in oompletion. 

• · hown SJl Fi ure 1. the questiomiai contain a question eonoerning 

the pNftl.en or cattl lioe. 1'h1ch wu a source or inf-0 :tion on the e 

pests.. 
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Figure l 

I ,rou1d ppreoi.ate your a.id iag in a personal research problem. 

:tion that I need for this prob is a tollcw • 

Do your c ha.v cattle gru (~bles)1 Yes/::J w- l::J 
It your do have oattle grabs• would you down the number of 
grubs that you a.re abl• to count per 001r. (such u / .z;J liJ liJ etc. 

l::J CJ CJ CJ CJ r-1 - a a l_J a 
l::J l::J a a a a a a a t::J 
Did you tr.at your. cows tor grubs lut winteJFt Te t::J or oi.:J. 
Re.ve you treated f'or grubs this w1ntert Yes t::J ot oCJ. 
What wu tbe treatment that you used. tor grub•T (product used) ---

• ---..------~~----~----~---------------------------
When did you last apre.y yo.ir ce.ttle with DD!I (date) -------
1>0 your con ha ... lioet Y•• a 0'1' 0 G· 
What treat nt do you use ror oattle lioe1 ----~~-------------

• ----------------------~~~----~--------~---------
Thank you tor your -consideration o:f' this tter •. 

Very truly yow-s • 
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O!SERVATIOMS 

Bact•rl.al Counts Fr :Fliee Collected 1n Bilking Barns -------- - . 

It' ab ab.own by ten nd :aeon {16) that large numbers ot 

bacteria. a carried by tli • on their bodi & . And u oitad by (21), 

Yao, 1'1an and uie have det rmin by tlle 'Study of 1,19'-3 £lies that 

t 1"i 1 oeunt averages or flies va i 'With csurroundinge.. They 

rage of 3_. ss.ooo bact ria. per tly in the alum: districts of 

co red '1d.th 1.94.1,000· ror the oleaner diatriota. 

pare the poseible contadnaticn ot milk by f'li s in 

Grade A lldnt!; barns · nd milk houaea. flies were ()Olleoted from uoh plac 

and baoteria.1 cOWJ:t weN made. The results cf these counts are shewn in 

able a. 

o att t is ma. e by tho author ~o give .spaoted b cterial 00\Ult 

fr tll • found in Grade A dai17 banu,, h even·. the ba.cteri 1 cowits 

dur1ng thie atudy t th hous fly 

e bacwria .ext rrially than t ·. et bl& 17 Th.at flies in unclean 

barns. Flies taken t'C milking b . in whioh the tloora 

bad re b cterla on t · 1ld.n barns in hich the 

f:loors a. perly 1 · d. t.rhere o&..'l be no doubt fro the 

a dt.ta that t bi;, tly oan-ie a 

d to c-ont 

bacteria._ and 1• potontle.l healt 

lk., llc utensil or other equipment .. 

a.son that be ve.n. by author to u:plain t tall 

irnUoate-:s that t se org&niem ahou b toui,d in large numbers 

AD.d in many oase should constitute th me,jority of baot ria. found 'i'hs 

a l .tioa here that would glve a re ored1t to the .a&nit ti n 



Table ~. :Bacterial Coun11• on Flies Taken From Grade A Da1q Barna 
Dairy Original No . or Recorded no. of Col1f'orm organiama Kind of Ccnd1ti·on dairy 
Number Rins<.t Dil • flie • bacteria per tlz recorded per f'l7 . flies bani floor 

1. !OOco. I · 11,oOn,ooo liaa than 60 liouN washed 
2. 100cc. 2 1 ,.100, 000 lese than 50 ata.bl.6 limtd 
s. 100cc. 2 '. .aoo,ooo leaa than 25 ata.ble washed ' 
• • 100cc. 2 sso,ooo lees than as stable 11.md 
s. ltx>oo. e , 87, 000 850 stable wumd 
e. 100oo. a 660, 000 . 500 house li.J;lled 
7, lOOco. l 300, 000 leas than 25 stable washed. 
a. . 100cc. 2 2,soo, 000 14:00 houa• dirff 
Average number ot 15acier!a per house tly 1.14!,@ 
Average number ot baoteria per stable f'l1 · 285,000 
ATerage number of bacteria per fly taan in wubsd barns 81693,000 
.l'V'er ~ number ot bacteria per t'ly taken in limed barns ?OS,000 
.lTerage number .or b&oteria ri: fly taken in diz:ty barna 2, .500,000 

I: 
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lation to the !ype Constru~ion ----- - ------
Ite?!l 6 r ( ) of' the Standanl Grading Ordinan (41) prov1d$ that 

t not open di.r tl into the .. publi() 41th 

for his :req'Ulnment is g1vo 1n t oode ( l) u. The m.lldn& barn 1 

u ally Westod with £lie& It tho milk ro opens directly 1nto the barn, 

ao thAt d cor 1 tbe only barri r be nit end tho barn, !"lie are certain 

o e11t:,er' gula.tion h caused t 

or type ot milking barn and mil.k house arra.?Ig nta . 

directly joining the lk ho 

a partition between tlut milk he>us and. the barn, th no entr ee 

through t parti t1on -wa.11 but an outa1dtt entrance is provide £or the 

hOU&e. In &W.Jther typo o-E oonatruot1 on the 1k house -:y be nteNtd fr 

t 

open at the 

a third type or eanstroction in trh1ch t milking barn andr lk 
tr , 

ho1:1Be- re buildings entirely se rated. A o<> . r.ison of the fly ommts in 

milk h ea of the ditt-erent t,:pe struoh1rea is shown in 'h.'ble s .. 

Adjoining 1th 
·outaid •ntra 

Adjoining "1th 
Yestib l 

Se te ulldinga 

ive.rage niimbe.r or flies per :iii!lk house= 
0 2 4 6 8 10 lZ 14 f 1' t t • t • • 

I i 1 I ' ' i I t f I f\ I ; t t t ' I ' t'' ' I ' • t I t I t " i ' I I ' t 1 I i I ' f 
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The data colleoted indicate that the pOO"J'est typo construction as 

ta:- a.a fly oontrol in the milk houeo ia oonoernad is with the milk hoUff 

adjoining the milldng barn having the 'Vestibule with two doors to aepara.te 

the r . • Whether th1e 1a due to the rault:, praotioe or propping one or 

both d~rs .apen a.t t of milking or to the proper use ot th.Gae doors na 

not determined. Regardleas of the reaaon,. it is a. oh poorer type or 

ocmatNOtlon a far aa. fly control in the milk hous La concerned. Sepe.r-

ate bUildinge and adjoining 'mtld1.Dga with outeide entrances we o J.We.rly 

thee.- in average fly ooun:ts that no diatinoticn could be made as to 

their relative ef'f:eoti vemsa ... 

Fl y Count• .2 Rtlle.~ion !_! ole.a.ru.1ness !!_ ~ Ccw ~ 2 General San1tat1o.n 

1'he literature concerning th llre h1s'hor1es ot £lies liat manure u 

the prl•ry bree.ding ple.oe . The proteotion or food .tl"Oll oontamina.tion by 

tlie has been primarily to attack the fly at its 'breeding place. ln tbo 

protection of milk. on the dairy 1'U'l!l t"i"om contamination by flies . the 

ma.nm'9 p1le•• gene:ra.l cleanlines& or th& COit yard. 1lnd g&n&ral sanitation 

of tm, pn, ae has nroeiv considerable ttecntion. The standard Grading 

Ordinance (41) cites u the tirat pul>11c-.health rea son, tor itemaJ 6'l' (a) 

Gt"ad1ng and Dn.ining or the cow Ya.rdi Sr (b} Cleanliness ot the Cow YardJ 

and 1r. lta.nunt Dlspoaa.1,. ae meaaure:a to preTent the breeding or flie.a • 

A atmy ot the • ite wu made 111th. the thought 1n mittl tha.t it 

mgM, be aaible with a. well plan.nod DOT aprayirJg program that such item.e 

.,,.,.. no lo ,,. r ta.a mob tmponanoe. It was found . honver. tha.'t the 

rela.tionahip of general •anitation to the numbet" ot flies in tbs milk 

houee11 and milking barna wre at1ll of gnat importance. The ree.aon for 

thia atate nt is 'Shown. by the da.'ta 1n fable' • 
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A~ 

fa~ 
~e 
I> c.1 <.a 

50 .. 

45 ... 

40 

o .. 

Table 4. Comparison of Fly Counts in Milking Barns and Milk Houses in Relation to Items 
of General Sanitation 

MANURE PILES POOLS OF WATER 

p Absent Present .bs 

Number of oounts :ns.de for this study was 330 
... 
O't 
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n pres uh 1n milk houses am lking barns 

ntly C011r1 )"U"ds a.p 

C yard a ~ .fli s were t 

in the milld. 

t lo·~ scored fe.ir1 4 t s u ' tli-e found 

r of flies ob rve4. Soorft of 

\ ge.noral atdtation of 1: pr aea ahcwa 2. to St 

wh n so s or g 

Bttect _ !.._ R.aoa !!. Stable Fly: Counta _!! 11ilk1!§ !lame 

wh&n cored. 

r or fa.tr o 

As d.eaoribed by Biah•pp {4) • (5) and by Henu (21) • the teed :re.ob tor 

dairy ttlo . o idered aa potent l sourc.a ot hea:vy inf-ea tat iona r 

t :ble fl.tea. 

r ot stable £lie• in tbe lk:i 

re.ult& ot i.hia , tudy ve shorrn 1n Tab 5. 

Table 5. 
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It fl.& toum, S.n the 45 dairies oh e ·• that t, ~ks did ~e to 

f.norease th t'l'W'Dber ot ste.ble tlie • unle s 5 per cont DDT a ~ on 

the oattle. During Jlt.y &nd June.. 1948• ablo .fl1 we pres nt on cattle 

·att•r horn fliu had been controlled b DD .prays. The author has o c 

a-tab-lo tlies -ing knooked own 2 d ya atte spraying milking with 

1th the a 

roua stable fli . with appaNntly littl or no eff et 

r DD! oo ntrationa would 

srr. ct !!_ Different ethoda !!_ Cleaning ltilldng Barn Ploora :!! Fly Counts 

!he~ Gn.41~ Ordint.noe (41} d s not ll t e. ublio-he 1th 

thod or fly e-o~rol in b 

Howe r• it oes provide that the grad.ad. d.ri.1 a 

daily• with no aocumula ion.a beyo one lklng. 

to olo f'loor 

• 

All floors. an 00IU1truoted. ot ooncreto a.m ILJ'9 graded to d.r 1n. ulSU&lly 

to gutten whioh &l'e grade to the disposal. The tloora ele by 

var1.oua thoda , • 

acCWlllllAtiona ror or the.n o 

on imspectiom. 

Pnvloua to the advent or- DD? it am by Atkiaon et al ( S) tha't 

then we fewer flies in barn, us to milldng purpo only when tbtt 

fl or cl a d daily. A comparl. on of' the t eouirt in milking ~ 

thod or cl an.ing emoloyi is shown in table 



Tab a. C iaon or U1lk1.ng Barn Floor Cleaning thod on Fly 
Count Average . 

Sweeping 

sweeping am Um.ng 

Washing 

uhi. and Uming 

-
-

16 

OQ.rllp.11,lr.1 on with barn lot or dirt floor milking,. the milking barn 

tloor r radod dairie 1s mver •dirtl"' but the indication of." the bove 

data la t t elea.ning. and the tethod of cleaning influences the number of 

files in tho · · lldng barna • ping and liming ot tbe milldng barn floor 

ia harm to be the . at orteotive thod ()f cleaning to avoid flie. in tblt 

milld.J:J,g barn• Where washing la • ployed as the thod ot oleam.ng. the 

tlo ra appear to be in the beat ot u.nitary oondition11• hoevor, t ~ 

ber of tli.e 1ndioates that thie practice attr ots flies to the milking 

barn. I~ f'1oo.ra an we.abed. and then limed tbe attraetion seems to be 

greatly leaBened. The data sh.ow tba.t a.oouml&tiona beyo!Ji om l.ldng ae

tird . ly a not conduoi? to good fly control .. other advanta~es of l!ln:ll,g 

n sham on page 11. 
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comenson ~ Soreena !!2. _! Screens !::, Controlling Flies !!_ Milking Ba.me 

The Stand i,:! Milk Ord1%Wlce ( 41) .reqUires acreens on the milk house 

windowa am doors ~ but screens a.re not required on the milldng barn. 

The mceasity of screens on milking ba.ru h11s long been controversial• 

as 'brmght rut by Bishopp {5) am the Herdama.n.' s Corner (%0}. It ie ma1n

taine4 by aa:oe dairymen that when th door.s are 0-poned and the cowe e.re 

brought in, a. large number ot tli,es follow the oowe and the screens a.ct as 

a trap to hold the flies 1n the milking barn. Otbera list screeni or the 

milking barn ae em or the first atepa in oontrolling fly numbers here. It 

ha.a been shown by Atkeson et a.l . (3} • that acreena on the milking barn 

windon dii1 reduce the number ot flies • Thia is ccm.trary to the observations 

made by tl» author as is sh01rn in !able ? . 

!able 7. Screens VS. No Scree • 

Milldng bana Milking barns 
yith aomM withwt 1creena 

• Ii fly cciiiita 1181"8 mil then mllldiig Sana irere not In use. 

as m&fl1 tlie s were tound to be present in m!llci.ng ba 

which had screens. aa ,oompanad with tho which had no creens. '!'his would. 

indio&te bat. the so ns did otually t nd to trap the flies in ba.rns 

resulting 1n a gnater number or file being preaent. The di.fteNnce would 

pl"Obably have been even greater had the counts been made t mi.l.ltbg ti.me. 
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Fly Counts in ilk HOWies Intluenoed by Screens eding Repair' 
........_ - .__.. - ....... ....... ---------

TM Studard K1lk Or~Hnance (41) ntquir that the m1lk houses be 

ett atively aoreened to give efficient tly exclusion. thereby preventing 

conta:miDAt1on ot t.llt milk a.net milk ut ila by .flies. ltoll'ov r at tim 

the screens bee 

lk ho screens are not ooneid red s oo plying with the requi 

1: 81" ( ) or tbt tandard ilk Ordinance ( 41) . The Table 8 ahO'd the 

result ot th study on this it .. 

!able s. Good Soreem.ng end Poor Screening Iutluenoi5 Fl7 Counts 
ill.lk houae 80 n8 »nli hous,e Ol"e8D8 

in good ropair in need of re pair 
D 
t) 

~ 25-: ~ 
~ 

~ 
o• Ct 20..: 
f.; ; 1; 15--: 

10.-: •ii la 6-: ...... 
~ 

0-: -
Thia rbaervation indic tea that, n,gardle or spraying with IE'l'. 

soreena in d repair e:z:t ly port;&nt t o prevent flie in tho 

thltae counts reoorded o other oou1doratio 

-.cto. tha.t. l. tor type C truotion. extent O repair needed or other 

re.ctors t might in.flue 08 the f'ly oounts , h rver the eft ct of poor 

aoreem.n u own by Tab a, is obTious. 
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~ Bftet.rt ~ Temperature ~ Rainfa.ll ~ ~ Fly Counts 1n Kilking Ba.ms. 

enton ilnd Bi berdort (17) hav ahown, p.nvioua to the uae fJt DDf,. tbat 

there wa en increase in the tly populations around 'be.me. ae meaeured by 

contents of fly uaps, durin& Septe ber and Ootober. Br•tt and Fentm (9) 

hAv• ahoea while using DO'?. that populations in be.rna increased with a. riae 

in temperatuM am decreased with a lowering of tem.peratu.re. but with th$ "• 

of e. 5 per oent DD'f spray then was no inoreas• in September or Ootober, on 

an exper1ml!mtal baaia . These :t'acte re of interest in this at\ldy beoause tht 

a.ven.ge last D spraying date., tor the dairies . was previous to Ootobel" 1. 

It an i noreaae in population could be shown in the tall months. the reoom-

nd :t1ona tor the la.at spraying ot the lllilld.Jlg barn ahCl1l d allow an increaa 

in tho oonoontration of Dl>t used• in order to effectively control tbls riae 

in popul ation. 

shown by Figure 2. there we.a & detinito incNase in fly populations 

during October and tha a.rly JB.rt of Nov ber. the highest fly oount& re• 

corded during this 1tudy wer in OctGber .. with the lowest 1'.ly counts being 

reo de"1 in S pt er and latt r part of' Nov ber. It was found that fly 

population• inc~ aed with a rise in tempera.tun and de.oreaaed with a lower

ing in. tanperature dUl'in April. May and Jum. But in Septe?!ber • Octobo:r 

e.nd the early pan t av her (until frost)• the etreot ot ternpeYatur• waa 

exactly t op eite • The f'q counts in milking b•rns ,ren· more &hM'J)ly 

attect by rainfall. A.a ahown by Figure a . wben ra1nte.ll waa recorded. 

an 1nel'9 e 1n t number of f'lies in milking barns . 



Figure 2. !M Etreot of Temperature and Rainfall on Fly Counta in fUlJdM Dama 
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US OF DD! 

!Zf!. aterials ~ Cm.oentrations ~ ~!!,!! 

T1e type of ODt :mator1ala and oonoent:tatione used has been stuiied ror 

tbs following ru.ama . lionll et al. (23) has shown that con sprayed with a. 

reoollm4tnd•d f'onmtla tar horntly oontrol eeoreted acne DD! in the milk. 

Bruoe (11) has shown that tbe terial uaed 1knd ooncentra.tion of ODr 1nrlu• 

enced control results on an experinental. bu1.s . Am too . the recamr:nema.t1om 

u 1ven by tm label on the materia.la constitute an int'lue:noe upon th dairy 

opera.tor as to the thod of application, c:onoen.tra.tion •• well a.a precautiou 

studied. The reaults or the study of these 1-t • are shown in Ta'blea 9• 10. 

ll an 12 •. 

fable 9. !zp ot DDt aterial Used bl tbe Dairie• in 1947 e.ril 1946 
fype if PDT or iiim'ber of 1R1 percent lumber of 1948 parcent 
materl.al used dairl.ee or dairies dairies of dairi 

l 40.8 12 1a.s 
iO or 25% 

uldcn 21 1.1 47 

5% oil 
apace spray s e. 0 

SO% tta.b pwd 
am ..ia1 1 z.s l 

Space spry 
no WT 1 z.s l 

20.,C •ttablt 
~ 0 0 2 0 



Table 10. Conoentr&ctiona of DDf ltatenal.a u ed in 194.., ard 19•8 

Ga dairy cattle lMT 
On dai 17 oa.ttle lMS 

On clairy buildings 1941 
On dairy buildi:t:I 1948 

O. M,C 
1. ~ 

1.$1~ 

1~ 

1.n_g 
o. e4,C 

1.1~ 
0. 65?{ 

Table 11. comr:;bm or Concetrationa Ueed 1947 am 1948 
. • . • On ffiii Mi . s iki 

Cattle - Buildings Cattle -
Average Concentraticm.e 
uaed. regardlesa or tbt 1.ssi 1. 65~ 1. l4j 
~~ · tffial (DDT) 

5.0$ 
s.ot 

--

On 
Buildings 

Used mt ~th label reeommiiaatlom ti sa.e 
Ueed DDT without label n,eomaendat1ont 2! s:5.1 
Ueed ~ WT tum noomuemed• H 49 .. S 
u .. d i... l)Df than nc tided ' $.. 8 
Uaed according to reoomnen:Sationa 31 4:4-. 9 
DDT ued had no Poiaon or caution label 24 M . 7 

te>&I number or da!r!ea studied fflJ 
• lf la.b&l not p:n,aent • aouroe ot aterial usod to obtain reoo nda1.1on 



Thct obaervatiOllB de duri g 1947 am 1948 ahow that t-1- DD'l' nater!al. 

t co only ueed 1a ttie emul ion. However., aa ,ahown by Table '9a the 

emulslcn ,rae used by a hi her peroen.tage ot -a.iriee in 1948 than in 1941f 

Nil a Dloh lower percentage of the dairies ueed wettable powders in 1948 

than in 19'1• Combined., these t,.,o types ot mater1 l accounted ror oo .• s pe:r 

cent in 1941 ani. 90. 9 per oent in 1948 ot a.11 -the material used The trend 

tOIJ8.l'4 ullione is p1'0b&bly b to th,, f'o.ct that a la.ztge pe:raentat\9 or the 

daU"yJDe us h sprayers (u ahown by Ta.ble 15) and .f'requet*ly complain 

tbat •ett-able er Ollllse ologg\.ng of the spra,-.r., while • laion.1 do 

not. Tbt •atia.taotory port on t use- o wettable powde1'8 1s 4e 

bf ~he dtiry operatara who ua the buokBt t pe sprayer., howe'V'er none of the 

operators who employ power' eprayer use 'll!Ott•ble powd ra. 

The int :t.ion conta.iJ:W in T blee 10 and 11 1mio t that the - 1 

a tr'etd to lessen the oonoentn.tio of ODT us on a.nimal• a.Di on bUilding • 

Thie 1 appansly due to the publieity being given the toxicity ot DDt to 

n a.nd btgher animal•• alao to .the d•orease in oonoentrationa- reco nded, 

and to th ob erva.tion, by the operate>r , t the 1s an apparent deor 

in the nmubel" of t'liee . 

The data aonoernm. th& lab61 ing o: DDT terlala N shown by Table 12. 

wld.-ch 1.n61-oe.tea the.t the label 1ng is obv1011ely inter-10!' to the general ooni-

oeption of' proper labelblg. · er. d.-urin the observations, most ot tbs 

faulty labeling was created by o.ae ineeoticidtt dealer·., who bought DDT 

e.mulaian 1n large quantit1ee and aold it in pint m quart container • 

Thia mater-1&1 'llfU l&beled *20% mT" am 1n aomi, 1.nsta.nc s no label we.a -

served. 
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olerk who aold 

noted poor la.belin&•· Nevertheleu 1. gla.noe at "l'a'ble 12 a 0"8 that the 

o proper labeling y easily be d~ by om deal.er. 1'he. label-

1ng or wettable powd ra was found to be a.tlstaotory. but there wo.e e. 

tend oy for d~iry operator to us• m eonoe.ntntion than e.aked for by 

tAiluNJ o,f th wettable powder to work aatiat'actorlly in the hand apr•ya 

atd ooneequently t:o cause the i nCNaa•d use of' emlsions over wettable 

Methods !!_ Apply;lng l!! and Relative !!!! cienez _!! Sp~• 

ph ed by :Sl'\l am Blak•alse (11},, the thod or a.pplloation 

t u d m applying: DDT will intlurmee the 

•e of the type of spray equi nt used 'by 

l" #- this lnf tion is ah~ in T: :b lS. 

.:;;=~o~a~pp:ara;:=~:=;u~~~ar:-==--=-==-=====~F,:f;:"~~::,!~:=,~:=:~::~us 
the appU.c.e.tion or DDT• 
ifiiii! Spraya r (tllt-guii type) 
1 to S gallo: eauro 1pn.)19r 
Buoket sprayer 
Power a ayer 
•c.omner0-1e.1•l Pow:er cpr ':;/er 
Dim 1tp~r f-or ca.tti. 

Pre.a.sure yer f building 9 
Sponge 1 
Dipping% 0 
~=~ ~ 
• lppa:ri.fiia a• d scribed ~ Metoalf.' aid FlfiiE {Si) .• 
1..tl ote.1• daa1.gnate& • peet control operator. 
2• Paint~ reten to white aurraoiflg tarial oonta1ning W1'. 

10.00 
1.11 
o.o 
S.33 
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Ptevi<lWI to th, use f 00'1'. the han:1 &prayer was at often u• d by 

tbe deity opera.tor tor tbs cor.trol ot tlle on e.:rdmala and. in lk:1ng bal"?l•• 

Thie pmba.bly aacounts tor the larg number tha.t cont to u.s ham 
spl"8,yel"$ tar tha app.Ucation of DDT. hen 1".a.nd &pl'qers are ued.,_ the 

length ot tl between a.pray appli · t:ions and the quan.ti ty o£ DD! applied 

per a.rwna.l per spray tr oh le than when other typ or 

.sp are u • 'the general rule la to keep the hand tpre.:yer in the 

mil ldttt;; rn ana. when f'liss e.r& pnusent., to sp y cow• •• had been 

th, practi · with oil bu pyrethrw::t apNJ'lh. An · f'f ort s d b<J the 

author to determine t-he n~ o~ a.ppl1cat10l'il.8, tbs :vera. quantity or 
spray mixture U.$8 • per cow- or the total DW ueed p r cowJJ per aeuon. b 

thia a r.tPt obta.inable d to tho l ck ot a spra.ying sch dule • 

he11 t c roia.l gp· scrvico 1a usod • han:1 spraying by the a· uy 

OpM"atO't' • 

Dur-1 

ch~ ~r 

tween the power apra.y treatment ,. i . &$ rally practiced• 

the ts fly &e'UCl:lS studied• tb,ra &. sl igbb trend t:o 

ham a.yon to th, o to th1"e · gallon pr.ess\U'e &Pl"~n._ 

·O othe,r trend 1fl obsen :el .. 
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Table lt. Relative 1ft icienoy of Spray quipment ae Us d by the Dairy Sor, Measured bz ly Counts in Vilki?! Bame 
¥iii, ol lqu! Im-a.r WWWr o! Ga ~r ai !ilon 
or tbtd ued 1.•11in «itt ,\t ttf, ni~ .. i;,.J:·n:: .. ~~,,,~, J2 

Ram S~r -

1 to I g · lon pr:. a.pra; r , 

'Buo pump • 
r prayer -

Barna mt spra,-a. oa.,e. 
sp ~ 1n ·U:ing bun 

1111.ld.ng be.me not 
spr&Jed this aeuon 

AcoonUng to the int :tioa in Table 14,, there is nslatiYely little 

41fte in t ~ff1ci · ney ot the apray equi nt u ed by the da11'y 

oper :tor as &sured by tly eounts 1n the milking barns. Thia fable c 

pan• the triciaioy or spraying oon in the milking barn but no\ spray.trg 

the -11.s ot this building d1r$0tly. The indication ie that th1e thod 

1a a.ppro:dm&tely 15 per oent :aa etrioient th n spraying t 1nilking barn 

wella dir&Otly. and noa.rly 50 per .cent more efficient than not spraying the 

walll with 9D!' this HA8oth 



1 to S • Sp;'~ 

·. DD! 

CCII\ ~ 

faiiX miiibir o? -. iiairiia a ,.·· liras i&iii£a %.l;m! ' ; ' 
otb tJpi) .equlplll4 ZSDt 0«11 ider.d ~oau• fl£ itt1llffio1At data. 

bf It: ••4 tnoa. 4.Sd. 

&ff t . t'1 . \Ult. t o .od:tle to Q¥ .· poe ot . ~ 

U ttle o rol ot t tlle indioa y this da: 

e-ft ta·· DO $ 1 &1: .n,., 



00.f IN ?lm LI SUPPLY 

!lilk aamplea were o«>llected. durln three apeeial pGr1ods • ~ 

dairio , to d&t inc, tht «mount or DDT being aec:r&ted 1n the mil The 

colleoteda d.uril:!g a period o_t tlve de.ya .• from October- 2,. 

19'7 to Ootob•r 29• 1941• 'lbie time wu seleoted as being the end of' tltt 

aprayug season. am according to the 1JO!ik ot Telford (40) should. )'ie14 

the p:,,e.teet amounts of DD! beiJ¥ aeon.,ted in the milk a.t &ey 'tim during 

tlie spraying e a.son. 'fbe s&00nd S8l1lpl1~ was J:Bde April 20. 194S. Thia 

tia was selected because 1t was the .tu, t or the fly .see.son &nd spr•in 

bad not · :n• a poeit1w test ahwld show tbe hold fRor of DDT f'rom. the 

le.at eprayjng season. The third. a pl1ng wu a.de Juna 22. 1948. !hta 

period was leeted 

horn tly ant .table fly eoutrol by thia ti.. The reault& ot thmse various 

tests 8.1'9 lhOlm in ?able 16. 

ta.bl. 16. Ti. Amount ot DDT Found in the Hilk During Special Pericda 

The dat ot fable 16 ahowll tbat DD! wa• present in ell ••plea tuen 

of th milk aupply a.t th& em oft spraying aeu.on. TM •ignitiaanoe 

()t this que.nti ty ot Dt>T 1n the milk i& not known. 

Cbtlmical anal}'lis ot the aoocm.4 a.nd third a pllnga had not been 

c l&ted by Agricultural Chemi.o&l Res.u-oh laboratories at the ti this 

pap.r wa.a d\;:B. am wi 11 appear in a la.t&r publioation. 



The !a.'banJds or P&)'DIJ County have b4ten studied and reported by 

Sohnort'enbel"g (IT). The small amount 0£ da.t_a oolleoted by the e.uthor 

ag7ee• oloaely- with hia wrt. 

' ,. 

ftlJ damage 'O&llSed by the '!abanld• u oona!dered e.• a very aer1oua 

proble by tht dai:ry cperatora. during the months of July• Augurt am 

September. Rowe'Vel' the number of f ,abanide obe&nwd chri.ng this atudy was 

-.n., uoept in a.£• looalitiee. and 1n th&ae looalitiee. the llU1n'bera 

are n n cmpa~d with the reports o~ llanll (25} on !abanida in 

northeutvn Okla.ho • The loca.tiona ,mere ti. damage trtn\ Ta.'bamds wwe 

reportedly the- greate.at. are aharn on Plate 2. 

oontroh are att pted by tbe dairy oper&tor •• othff than tho • 

gula.r DDT apraya on n1 for t1 eont rol. 
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L FLY OR GRUB MVAIBNCE COm'ROL BESUI1' S 

trol 

tba bMl tly roulld in his n,a or Oklahcma. ia. g1'91Jn by l31Sh pp et al. (7),, 

(8). diaract natios of l.arYal tagaa are given by tu.ke (30). ot (82) 

ha given conomic uiportanoa at thla :tl.y in detail. Bowell et al. (24) 

bau ahown gains i:n ight or beef oattle by spn.1 treatment for gl"'l1bs. 

Rowell (27) bu a.ho ehown inore o in milk flow by treatmmt tor grub•• 

t 

F r appea.ranOI 
or grubs in back 

taud have 7 & fett gNb • 1-ni"l'l'li"fflll;ti on C.O l'"1')oo 

i shown 1n Ta.ble 18. 

Tabla 18. 1)11ttribllt1on ot GJ"t\ba 1n ao, CClfa 

iui&r ot l\lmbet" of 
gl"Uba - 0 10 80 

0 • 
0 to S ~12 

5 to 10 86 -10 to 15 !6 • 
15 tC) 10 l5 • 
%0t · 30 9 I 
ewer 80 4 I 



Various t.eriala were used. for tNJatlnent c,,f gl"ll'bs., t.te xtent to which 

treatment ,r d i a hown by Table 19. 

f bl 19. t ot riee N i:ting alld Cara- Trea ed for Grubs 
Duri3 194-6 aa3 1947. 

• 
9 JO fO ~ fO fO fO 10 ,0 fO 19() ,,,r,w,,,,,,,,,,1,,,,,,1,tltr1,,~,.,,,,,,,,,,,,,,,• 

•46 ,47 

*4'1 • 
Pe.roeizag ol 

9 JO JO ~ fO fO fO 70, fO 190 
i ff t f ·i f ii f, ff i I I t f i f f I t I i I $ I i i ii I f I 1 I ft Iii I Ii I If I i J • 

,,s •41 

not••s but •4'7 

' 6 but not , .4f • 

veral types c,f t inst the grubs of dairy cattl • 

by ch ioals applied to the b ck of tho oort., by extraction am deetruetion 

oft grub,. or by the injection of 

ne meat com!!'.IC>n mthod & loyad ie tho applie :tion or d.JY d-erda powder. 

cmtaming f'rom l . 61 to 5. 0 r cent rotenone. to the back or the carr by 

am ot a shaker type 40ntainer. Aft r oovorl.ng the baek with duat _., it i 

,rorked into tbe grub hole Id.th the hands or with brush••• The eowa a.re 

usually tl"eated 1n this manmr • 2 or I t1txe a a aee.son. D rria prays - N 

not ed.,. ea:l only e t e of derris 



rer.r to tr 

s e nn,r 

the COTIIS with oomion t bl.e alt• u11 i~ thi re _ ey- in the 

eaorib d for tl:e derrie dusts. the . s · (}f • larvS.cidal 

accor~1n to t xmthod of Kurt 1 (ZS) waa olmerved. 

riou 

r o1 o I iiiiii'ber ct ifu1)i iw.¥er of o ifuiiiber of b 
int _ . ber onaned (avg.) 

16 o.n, 1n the herd observed . {avg.) 
20 n.s 

12 o. gr 

15 
18 
16 
16 

2.00 
2. 40 
1 .• 
0.11 

16 o.oo 
21 o.oo 
4 o~v• 

20 o.ts 

20 
l 
lS 
24 
85 

2 

0. 33 
1.20 
1. 62 
4.15 
0.7 
o. 
2. 50 

niimb of robs n,port.ed r e wSn ffyarogen roiide 
number of grubs n, ported per Ot/11 111-'hen "e-,q,ueesug" used 

ber o.f gru reported p,r dtUTis dust Gd 
A'Vf!Jr. !1\llD1.ler gru b8 ~ port.ed per ow wh&n table salt used 
.l;ftl"&-Q? r of §rub• ftfaT'ted er n derris wash u ce4 

rte ave er of' grubs in the $'Ill c a 

'f other t · atmenta 

6. !9 
1. 01 
1.11 
1.90 

12. 25 
j • -

19 7 

the oept.ion ot the darri nab,. were appnx1- tely equal in etf'eeiency. 

with tm •1queesing• being them~ e:tte-c:i4nt or thes • 

d both 1946 eDJ 1941' WU nearly fiTe t1 $ 

t expected number . ACQording to Cut~ t port. (lS) • only 10 per cent of 

all the eatt . west or the · • a1pp1 were tre ted during tht l94S qi 

l.9f7 grub oagon. 
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Table 21. Gntb in Herda 'Not Treated in 1946 or 194'1 
Riiiilier of OQl'8 ffiiiiber of grubs itiii&r of co.rs 
in the bard bael'ftd (avg.) 1n the h&rd 

tf . 'f.'f't XI 

&her ot grii'Sa 
obo•l"'VK (avg.) 

U.ls 
5.40 
2.11 
4.20 

9 11 o 
lJ ll~S 9 
19 10.89 10 
m L~ H 
4 '20.ffi % 

1s 1.s1 
"""'tot--a-numliir of oows =t tna.G;a: '.f§:U aii:1 1917 
:v•!5! r of gl"Ubs P!r OOlr in this ~ro.tp 

fable zz. Gtube 1n Herda 'treated 1n 1947 but ot in 19-46 

10.00 
so.oo 

rn of B<Wis im&r ot gt4it.: 1 rnr· ol cows rn:t or l"Ub 
in the herd obaC""ffd (avg.) in the hard obso:rved (a3:.) 

BS I.85 ! · 4.ffi 
4 1.50 11 9.18 

19 1.05 14 0.11 
so 2. io u a. 3$ 
10 s.10 15' a.is 
12 S.66 

raat nun&r or oo. tna&a 'IDff fut not 194« :re 
~Yer&.$! ~rot grubs ar ea, in this eup 5,. 02 

Table 23. Gl'Uba in Herda !rea.ted in 1946 but. lot. in 19'7 
WWW ol cows · rn; or gruta 
in +.be ber"d obeor'99d (avg~) 

21• · !.14 
%6 3.?0 
85• 2.za 

13! . 
z •. ,2 



The e.rtioienoy of treatment for grubs is clearly illustrated in the . ~ . - . ' 

Tables 20. 21. 22, and 23. When the cows 'tfflre treated both grub seasons~ 

the average number 0£ grubs per animal was 1.59. If the cows were treated 

last season w.t not this season the average number of grubs was 2.42. 

Som of the cows ,rer,, not treated last season but- they were: treated this 

sea.eon .. tbt average number of grubs for this group waa 5.02.. An:! those 

not trea.ted this season or laat season had the high$st average of a. 32 

per animal. These data confirm the reeommendations of the Bureau of Emo-

mology and Plant Q.uarantine • 

The etficiency of treat:umit is also refleoted in the number of cows 

which bave no grubs. as shown in Table 24. 

Ta.bl& 2.4. The Inf luenoe of treatment on the Number of Cows Having No Gruba 



!:!!!...L ~ Prowotion_~~ Ply Aotivi!Z 

It i the lief ot people who ha studied the bee l tly that t 

activity of 'bhi · at oauaa a deor se itl 1k :flow. Thi$ le shown by 

Bishopp ( ). &tt :rt made to a.aur& the los in 1k production 

ca.used by · l fly activity. th da.irl s. lVh&re the number of· ba r 

anh'al we.s N tively 1 • 

It found. u sha.m by Graph 1. that ver period ot .:JS days, 

differenee in t · unt. of lk produced :dght have n oaw.1 by 1 

fly aotivlty.. ,.h& heel tlies wan ported nd ob el"Ved b:o Barch 29 to 

April 12., l s.. eights of milk prodl.lc d taken tor the 10 days bef n 

t i& pel":lod., during the 15 dt.y' period o~ aotivity. am 10 day after activity 

oeuea. A dson or theq figm"U ~ rv a.led i:he.t · a 2.6 tactor- gain waa 

experien.oedt by the control. g!N)up av rt days, indieati 

tho ount of · lk tlOl'I increase where activity and no activity wa experienced 

together-. In the p whe aetiVity -.s 19ported the faotor gain 

apJ;traxiately the • o:t 2.,. M 1n · group "lhere heel fly aot1vity 

was 1eparted only a, 1. 25 factor ga.in ,ras, shown. On the baeia of' 1000 p:Ollltda 

r milt th18 indica.tea th.at the o1'Dtro1 group wotlld have inoreued milk pro

duction t 1250 :und or 26 r oent gain• while tm group with no aotivitf 

would ha produoti n to 1240 pounds ~ 24 par cent ~ain. But in 

tht group where heel rly otivity 1111.e present 1n all 'tbe hei"da, produr:tion 

wculd only inereasa to 1125 pounds showing a gain of only 12. s r cent. 

1~ it h.84 possible t obi.ai.n re data on c which had definitely 

esperl.en 

eTen I-.••• 
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DISCUSSION 

con~ pest control on. the dairy fU':l!e • not u an attempt to prove . • 

ticula.r points . It SB reasonable to aatw:ne, b.cw•ver• tbat the atudy g1* 

e.da r r 

atora. t · n da for further etu.4 y or t ba ctu&l . pp11 tion or t 

reoo ~atlona a:nd legi•lat1on concerning thia probl It 1s with these 

thoughts 1n d that t~ t"oll owing disc B ion ia made 

Tho 1 evidence that ccnstruction that llon t milldng ba.m a.al 
-

milk hows ta b aomreoted by a vestibule with two doors is not au.f'fioienb 

of tlis tram the mllldng barn into tbe 

ill: ut ils h1 rlie i wed on the theory t.i.t one fly in 

tbt milk ho · o 1 •too ~ .. The 'b 

count.a in dab"y build are d J.'i:nit ly 

that thi i4 d 1r 

praotioall rule• ~ e&nlt tion. pert ining to the oont.rol of flies,, 

pr • lt 1e not reasona.blo to ssune t:tat the ,a.vvao, dai 

·-.1nta.1n fly c :trcl with poor sanitation. t it is t opinion f t 

author 

tor t c t:rol or flies sin nor• than tm oleanlinee of tb& cOIJ' 



Of' 00\Jl" ny other reason ma.y be given for the C s•ity of intaining 

the OGIIII' yard in $W tar, o-omitiOU• 

Aceordlng to ti. l1t rature, stable flio 8.1"& .genfl'&lly th()~ to 

ootd tbs i.tfl.ide of buildii:tge, During llay 8Di June,. 1948 this ,ru atudied. 

the stable tl 1 oould have be&u conY.c,yed int:o the 1111.lking bU"ns on the OO'IJ8• 

but with the windon (1 I)9Z" sta.nohion) open they acle no apparent ettort to 

leav • am wer& D)t buo1iig at tm wind.se., but; weN found on walls am an

ger • '1'he stable tliea were found in the mllld.llg banla and 1n greater nlati""' 

number · than the 11tera.tun, ,rould indicate. Stable .f.1.ie aa not gemrall y 

distinguished from other flies by the da.iry open.tors,. I£ moN reoomnendat1ons 

were m de conoeming tbe 'b.neding plao: a or ate.ble tU a• and tr a.t?llm.ts 

ntoesaary ..- more ecnt?"Ol would re.eult .. 

Swea ping and lJllling of th milk111g b-arn floor has long n thought to 

be a. very ott icient method ot cl aning. The m:rallest mmber o£ flies wen 

tO\tnd under these oond1tioll8 which in-dica.t e tho lack of &ttraotivenaa ot 

ol• f'lool'i!J roperly limed and dry. The cleanllnns of tho f1oors when 

limed 1r&8 ab.o1m ~in by the baoterW count• de fro tllea.,, yielding ti. 

111!1.&11-est mil?l'bel" ot coliform organ.it when ooUeot•d from b&.!"rlS with l inlJ 

floon. a on 01'9d1-t i • 8h'0111'1 thia method of olean1ng than any ot the other 

observed am it is the opinion or ti. au.thoi- that thia method -.hould be 

reo01a1mded. 

lit ta.a been th& opinion or many milk inspectors tat eon,ena on the 

milld.ng bam windowa and doors did tend 'to trap the .f'lies in the illdng 

ban,.. This op1nion 1a at.Jtengthened by the da.ta. ln thi.tr pe.pei-. It ia the 

opbdon of' t: author tha-t ac mr on znilldng barn.a •hould be d-1s-ooura~ 



That De hou s n att.raotive to tllo ia hown very cleazrly- by the 

data. llrolcen or to.rn acre. act a:e a det'hu.te f'ly trap tor flies._ in• 

cre.Nlmg tbe tmm'ber ant not allowin.g th to 1 •ve. Be . ir o.f eoreemt on 

milk heuae.s 18 an important 1 t • 

That t perature and ra1nfall doe• oft eat t be mmtber of' tliee in the 

milking barns 1 a flw"ly well shown. It is th& -opinion ¢f the author that 

t innr aae int-he numbei" ~ rues at th\• time ia -due to the ettort of 

t fliee to seek mol'lt 00:tlf(ll"table surrouminge. 

1'be ua.~ of' Dot 1e 'ftld•aprea.4. so mch ao that lt 'W'a& ezbe ly ditfl• 

cult to obtain m1lk. tor cont role on DDT analysia. from: cows that had not 

been sprqed with ror.. !here Sffffl.s to he a trend toward l r conoen• 

trations ot DDT in •Fa,a used, ana to uae l®'r& ewilnon type s ye. Thi, 

wealm-n of -the epta7iig program. uema to be the lack of ~nda.t1o?S 

a.a to . ount ~ DDT to apply per animl, hOW' to apply this spray au! 11fben 

or how oft to apply it., 

!he ua,e of DDT materia.la withalt label ani reco endationa for its use. 

or ·witho.tt oaution Mt1eea, other than that given by the salesman in the 

•teed-stores•• ehould be eliminated through better labeling lan, pl"<>p«ly 

enfol"cect. Poor labeling is :n adnntage to no on&,, and ia a liabil1t to 

all esonoerned. 

oewa were tre ted for grub • by ta 

dairl.es studied. during 19'.1' sea.son than were treated during the 194:6 g:r"Ub 

sea.son. was probably due 'b'o the conve:reuioria a.rd oorreaponden with the 

dair:, operat.o·rs ocooerning grub • trea:tDent practice • d ,ge. eto., this 
' 

would indioa that field work by tbe extenaian emo.mologiat ,, county agelit•• 

1ndua-try fiold • inilk inspectors and ot rs ., oould Cl'e8.t atill further 

interest in the elimimtlon of thia peat 1n 01dah • 



The preva.lenoe and methoda of control of pests or dairy cattle were 

· atud:led on approd.ma.t$ly 80 Grade A dair!es 1n PayM C-ounty• Oklaho ~ du · 

1947 ·anr:l 194e. Tho influence of aanita.rJ construotiona and meth ds on tly 

prevalence wu e.l o ·atu11ec1. . 

only flies were of b:apoX'tanc~ as pe riod. 

App xim.t-e-ly 98 per cent ot the da.iry operr.tors used DDT.. !be typ& of 

sprq equipment. thoda of e.ppli·oatio n. DDT' terial uaed and er.ricienoy of 

t reatment is sh.on in this paper. S :ples -of milk showed that DDT nnumt 

in the l.k aupply, &Ed i ported in thi.a paper in parts per million. 

UJdng 'bfu"ns with a vestibule coxmeotion to the lk ho • was a. r 

t l y eontrol oom'bruoti on. Be.me with acreene bad Cll'8 flas th&n barns w-ith• 

out aol"ee • Tbe mmber ot fliea i dab7 buildings wre in diraot ratio to 

the cl•Blll1nass of tb9 oow -yatd am giffll!t?"&.1 aanitation of the pn,miaes. hltn 

feed raoks wie pre .. til. and DD'l' waa not &pplied in autf1c1ent conoont: tiom. 

e<ntrol of stable. flie-s was poor. When aCTeena · the lk hou.ee ded n-, 

pair the munber ot :f'li&s toum 1n the milt houa waa g atly inoreaa • ~ 

all the w,.thoda used t.or clo ing ot th J:U.lking barn floor• sweepi.Dg a.ml 

limixlg waa toWJ.d to be ·tbe le at attra.cti t flies . An &'f'el"age ot 

1,.200._000 baoterie. per fly• were tound to be -carried by fl ie.s ooll&oted 

trcn daiJ"y bullding•• am the nw:nber of bacteria Tarie4 'With the speci a end 

the olee.nlimsa of the •~roundinr;a tro1n 

G-ruba were importeat pest and several oda or control wer& ploye.d . 

Appn>xlmat& ly 48 per cent or t.ha oattl• examined were tNate d in. 1947 

19'8 grub sea:eona. Dif'tererm thode or t at:ment var1ed in their etteot

iveneu , and these variation• a.re reported 1n tb.1:s pa.per. Be.el fly activity 

._. abown t deoreaae the lk production to a aL1gbt degree . 
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