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SUUDY 02 ©TITD EBOLIFARATIVI EXIICACY
OF VARIOUS IOUSI IOWIZIS.

J.Lyell L.Frank.
Introduction.

From the viewroint of the average poultryman,
en efficient insecticide,to control lice on poultry,
may be described as follows; (1) an insecticide that
is reasonable in price, (2) one that is readily
available for use,(8) easily arrlied, (4) harmful
to neithér birds nor operator, and (5) efficient
with the least number of ayplications.

While ointments and dips may be used effectively,
the objections to both these insecticides make the
powder form the more desirable for roultry. Ointments
may cause burning;they soil and may discolor the
feathers, and frequently leave an undesirable odor.
All of these last three objections are esrecially
arrlicable to show birds. Dips may cause death by
shock or exrosure; only warm and sunny weather can
be chosen for time of treatment, necessitating day
handling which is objectionable for laying Lens.
Furthermore dips often soil and discolor the rlumare.
‘Also there is usually an unpleasant odor which is
left for a long time after dirvping. Thece last object-
ions are also arrlicable especially to sliow birds.

AsAuming that & rowder form of insecticide is

desirable this study of the comparative efficacy of
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various louse rowders is asvisedble, in order that a
yrowder which mecets the above requirements may te
selected.

Further,uron a review of literature on lice
control, there is revealed many different rowders,
recommended highly for efficiency. Also a survey
of tlie market today, discloces many rowders advertised
and recommended as efficient by the various manufac-
turers.

Several investigators have publiched some exzcellent
work with different rowders, meny of which are re-
comnended as one hundred percent efficient. Yowever,
there has been no mention made of how the number of
lice which might have been on the birds after treatment,
was dbétermined. One is left to assume that the method
of determining this fact has been only a careful
observation in hendling the birds.

Therefore, by means of special technique (fumi-
gating with nitrobenzene, which is described later)
for collecting any lice that might be present after
treatment, an accurate comparative efficacy of many
powders should be determined.

Thirty-two powders were tested in this manner.

One of these powders wes tested four times, and three
others vwere each tested twice*

v/hile some of these vere more efficient than
others, Sodium flPyrid was found to be most reason-
able in price, the most readily available, and

efficient (10075) with but one e rlication.

* Sce table of comperative e“ficacy.






Because of these findinosg,it was thou~i % advisauvle

to conduct some exyeriments vit' sodium flbvkid, these

exyerinents to deterrine tie followins~ zoints : (1) whether

.

its vee in controllings lice world resntlt in o decreace or

an incrcase 1in ¢°7 Irodvction,(&) vieti.er 1ts uvoe world

Lave any effect uwron tle growth of jowny cl.iciiSe

The writer teales *lis or-ortinit; to exrresc nis
ti:aniis to Dr.vw.l.Crandler,under wiose direction tlis worlk
wac carried out. le wislies also to trank 1is youliry

derartnent for use of birds and erg rrodvction clharts,

Review of Literature.
Tyrethrum.
. ) .

Theotald(1eC¢) in an articel in ‘oard s Yairymon,
recomends ryrethrum as an eflfective remedy for poultry
lice. An erticle in the Arricultural Cazette(190C) deals with
ryretarvm as a means of control of chicken lice. =l.crwood
(1914) states tlat yyrethrvm ic aveilaeble at druc stores

Py L
and ney te tsed to dust srell flocls. RBisloy+(1912) advises
dvsting broodins hens with prretirun. Abboitt (19EC) states

that in 12 tests,ryrethrun powder was found to be "very
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ti1line 211 the lice within 24 lours.™ e further
stetes thet in dilution tects it vas fornd to be ver:
elfective at & dilution of 5., Whic was effective "if very
carefully and thorouslly arrlied." ke nmelies tle following

conclusion about pyretrrum,"Cood,fresh ryretlrum

LY



* ~

vowder i oine of the bect insceticices Tor control

of lice, btut it ic *too expenzive for moe on a 1oz’ o

Duct Daths
For meny yecrs before roultry cultiure becane

2 .

advenced to U’ e point vkere it i today, undoubledly

R -

1ie only meens of rrotection acainct lice alfforded,

o o dust batll of some sort.e Tirds use Ullc means

of protection &g o netural instinet. an ceme to wcer-
stend this metiod of yrotection directly from his
observations uyon the licbits of birds.

One may sum up all tile recommendations for tle
use of “he duct batl,in stating tiet every roultiry
yard shouwld rave for ewailable use, cduct batls of
corie Itind for tle birds in it.Even one of ordinary
road dust is better tlan no bati: at 2ll. Ve realize
that wliat water is to man, dust is to the birds

Abboit(1220) gives results of tests with dust
batlis tlat conclusively determine their valuve. FHe tested
the efficeaecy of two duvst taths to which »ad been alded
rowders containing nicotine, nephthalene, and su}phur.
He reports thet when these baths were furnished louvsy
Lens, 95 to 1C0% of the 1i were Xilleds Fe swas ugp
tiis result in & wey that mey ear:ly to dust baths es
& whole. "BLis method of treatment is not, however,

& very practicel one, since all fowls do not dust

themselves anc¢ a few that do not, will eventually

reinfest the whole flock.
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omemrede iowders.

Tentley (1018) recomrenlel & rvowler thol is rade at

)

home. It can hte macde accordin~ to the followin~ formmla

3 patts gasoline,l rert crude carbolic acid(90 to 957 strengl
1 part cresol. Tihese ere nmixed torether and ailed cradually
(vvith constent stirring)to enourh plaster of raris to take

uy all tle rmoisture.Arvout 4 auarts of x»laster of paric are

re-uired to cbsorb 1 ouart of the liquid. Vlen tiis is dry

it is used as a dust,errlying it thoroughly over tre birds.

Sherwood(1914) cives tle followin~ as a louse powder.
3 rarts —acoline,l rart cresol. <hese srimized and to the
mixture is added as much plaster of raris or land rlaster
es tre licuid will moisten. After this is dry it is stated
it siouwld be liberally arrlied to fowls. Sherwood remarks
in this recomendation that the sbove powder is retlrer

strongs for yoine chicks.

Herrick(191g)gives the Cornell (Lawry) Iowler as
the beot lmovm remed; uy» to t.al time. It ic made o0 FTollows;
" w0 and one-ralf pounds of rlatzter of rarisiis spread
in a shallow pocn or tray. Cne-fourth rint of crude carbolic
acid is poured into a cur, end into this is poured theee-
fourths pint of casoline. Yhe mixture of acid gna ~acoline
is poured over the rlaster of praris and thorouvsrhly mixed.

It is then rubbed through a wire window screen on a riece
of prarer and allowed to stand for from one and one-half

to two hours or until thoroughly dry.It must not be placed

near a flane or any heat. The powder should be kert in a

closed can or jar,where it will retain its strengtr for a

long time.The powder is anrlied by means of a sifier or
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Ue
with the Tinger, end is worked in among tre featlers
about tlhe vent, in the flulf, and wder tlec winsse In

extreme cases the ar;lication should be reycoted in

etout two weelrse A small rinch of tre yowder is sulficient
for a Towl." Ierrick also gives a table of cost of
dusting fowls, Zstimating cost of rowder, labor in
ar-lication etec., re finds the average cost per one
hundred hens to be gbout thirty-two cents.

Iamson and Yenter (1¢16) state thet this rowder
was found unsatisfactory, for in a few days after it
vvas uced the live lice were not materially recduced.

They do not consider dustion es 2 desirable rermedy

unlecs it is rereated at very fregquent intervals.

Sulphur.

Bishopr and Wood (1917) state that flowers of
sulphur wien aprlied thoroughly in dust form ras been
found to destroy all staces of several srecies of lice.
They also state tlaet in a feyr instances some lice re-
mained on the fowls after treatment. Tiey ettribute this
to the difficulty of getting the duvust over every portion
of the fowls, and rerark that tloroush end careful
arzlication of sulrhur is reguired. Ti:e followings comment
on sulrhur is made by them; " Abomt four dars are required
for the fowls to be freed of living lice. The ready
aveilability of flowers of sulrhur and its comraratively
low cost per yound, tend to recommend it for this use.
Purthermore,it is not disarrecable to randle. A number

of poultry raisers, however, heve stated that injury



to the fowls sometimes results from ile uce of sulphur,
altiov:h trhe writers have seen no injury Ifurther than a very
slight scaling of the skin followings treatrment.Ifis possible
that tkhe injury observed by some wes due to mixing sulrhur
with grease or other svbotances. To accomplish comrlete
destruction the writers have fowni it necescary to use con-
sidereble cuantities of sulrhur,averarcing cbout 6 pounds

rer one hundred fowls,whiclh st ten cents rer round would

naelre a cost of sixty cents for tie material."™

Lemson and enter(1¢16) warn ageinst tie use of sulrhur

and lard,as well es apainst the use of sulrhur.

Abbott(1920) states tiat,"™ Used freely as a dust,sulphur

forms a chear end very effective lice killer."

Haphthalene.

Abbott(1¢1¢) gives comrlete data concerning narhthalene.
‘e erramined fowls every one or two deys after treatment
witi. narhthalene as a dust,and estinated the resuvlts.
He states thc follotwing concerning narhthalene; 1.5 of
naphthalene in lime as an inert cerried,kills from 5 to 1030
of the lice. 5,5 of narhtkalene (in flour) kills about 107
of the lice.10% (in flour) kills from S0 to 9573 of the lice.
This rcentage of naphtlalene made a1l the birds treated
sick for a time,but they 2ll recovered. 157 of narhthelene

(in flour) killc from S5 to 98&) of the lice.(lirds sick,but

9]

recovered).20% (in flour) kille from ©5 +to 1005, of 4'.e lice
(IZens sick but recovered).60;s (in chercoal) not rubied in
kills 100% of +he lice.(Dirds cick but recovered).60% (in

charcoal) rubted in, kills 10C) of tl.c lice but also the
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birds trected.l1C(,5> of narhiralene ien not rubved in is
100, efricient(birds sick but recovered). 1005 when rubbed

in is also 1C0;. efficient tut kills +le birds treated.

Abbo+tt(1v2C) corr.ents as follows ; "A powder conteininc
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10,, o narhtislene was effe
but slichtly injured the birds,and 60,. killed the birds
when well rubted in. MMaplLilalene orrinliled over the backs

of fowls at roost yroved to bte of considerable value against

chicken lice. Naphthalene nest ercc were of no velue.ageinst

lice and pwoved injurtous to sitting hens.”

Sodium flourid.

Bighory and ..00d(1917) were the first investiicators to
use osodium flourid as & dust for killing chicken lice.In its
use they also originated the method of applying a dust to
fowls termed the "pinch metlod®.

1rnese wracis reyport that in a series of tests with
various substances generally advocated for lice destruction,

nothing else was found to be as satisfactory as Sodium

flomrid.They find tlat elthough the pure powder is effective

[y

it is ndt as easily ap;lied os a dust as is the comrmercial

forn. (The commrrcial form should contain from S0 %o 985
sodiwm fldurid)e. They recomrmend Sodium flonrid over all
other substances,stating that ™ one arylicetion... to =2ll
fowls on 2 given rremises will comrletelt destroy all lice
rrecent."They 2lco recormend this powider in treating young
chicks es well as for older birds.

" They find no 111 effects on the chicitens results from

the use of sodiwn flourid. Tie only irritotion t ot may



result is tie elfect uron Tlie air
lctored Lreat in~ or sneezing,but tiey find t'at this con-

dition is not noticeable a few nminutes after trectment.Vhen
the yowder remains on the body of tic orerator for several

hours, tlie revort a slight irritetion or burnings on tender

rortions of the cltine They find thet by the rinch method

onc rounid will be suflicient to treat one hundred birds.

This is an ar>roximation taced on treatment of large number

cod

Wells(1929) recomriands sodium TlAyrid oo "ithe besot
renedye

Iinchorne and Green(192C) in o rorular twlletin for
boys and girls' clubs,recommcnds sodium flawrid.

U.5.D.A. tert.Circ.16 also recommends this rowler.

Babeock(192C) as well, recommends sodium flourid.
Abbott(192C) reports tiat this substance has teen found

to be very effective.

l'iscellanmous powders.

Abbott(1920) reports on various rovders testes as
follows;® Forty-five of ile common rrorrietary poviers gen-
erally sold as 'Lice Yowder','Lice Killer', 'Lice Exterminatos®
etc.,were tested and wit: few exceptions were found to be
effective if thorouchly errlied. These powders 2re all of the
saeme general typreand contain one or more of tie following
active ingredients : Ileri:thalene,nicotine,sulrhur,or phenols,
and are mixedwith lime,sand,fuller's earth,or diatomaceous

4

earth as a filler or carrier. llost of these amtiwec ingredient

~ve been tested separatelr and the minimum amownts that will
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11.
Technicue.

The poviders used were arrlied as per directions on the
cans,with the excertion that & second arrlication was admin-
istered even if directions did not so state.The rinch method
was used also, and in some cases the rowders were sprinkled
on tle birds from the cans.

I

In some instances,when two arrlications proved gffective
that rowder was tested with one arrlication.

Five days after the the last arrlication of each yowder
unless otherwise stated in the experiment, tl:ie birds were
funmigated wit!. nitrobenzene, according to recommendations by
Chandler(1917)%* The actual funigation chamber used during
investigation with the physiological action of nitrobenzene,
by Dre.l/.L.Chandler at Cornell University*,was employed
throughout the period of these experiments.

Before fumigation a clean rarer vas srread wron tre
floor of the chamber,and folded ur about four inches against
every side. The birds were then carefully introduced,and left
witlin for not more than one end one-half lours, at a temy-
erature of not more than twenty dercrees Lenterrade. This
method of fumigation was used only es a means of collecting
the lice,and at the short time Ffumigfated,no injury reculted
to the birds.

After fwrigetion was comyleted,the birds vere removed
and the paper exemined. The lice were collected,clascified,

and recorded.

** Chendler,.L.- Investications of t7e value of nitrobenzol
as a parasiticide,with notes on its use in collecting exter-
nal parasites. Jour. Far. 4 : 27-32., 1917.

k3
Chandler,\ii. L.v Ihysiological action of Nitrobenzene varor
on animhla. ¢ U.expt.sta. Hemoir 20,1919,



In rerovine the reyer, care was excercised to do so
slowly end watchfully,that no lice mish:t be lost. The lice
were stuprified by the nitrobenzene varor,and did not crawl
off, After careful examination of *!- rorer with a lerge
maernifying glass, end after collectior all lice found in this
nanner,the debris left on tie rarer wes carefully brushed inb
a glass basin,from whick it wes arein exemined with binocul-
ars. In tuhis was every rreceution,and every care was taken
that none of the lice be lost.Upon exryosure to the air for

e short time, the lice would begin to move legs slowly. Thus

it was determined whether off not the prowder used before

fumigation had or had not killed the lice.

For ecal exreriment three birds were used. After thece
birds had been obtained from the poultry rlant,each set of
three was put in clean cages. The powder then at hand was
arrlied, and the birds kert under observatibn for tle entire
time of the experiment.

As the birds were kert in tiie laboretory which had
cemcnt flooring, & board floor was used under each core,
Between eacl: exreriment these floors were scrubbed with
chlorineted lime,so that no chance of reinfestation of tie
next set used,occurred.

The cages were exhibitionh cages made of heavy wire.
Trhese were easily cleaned and were adaypted to use in the
jaboratory. Around the bottom of eac!. care,and under the floa
board, a large sheet of heavy brown rarer was srread. This
paper was then folded and tied up aroun# the cares for sbout
one foot. Thus there was little debris sce*tiered about,and

there weas little chance of contact between caces. Fach cage



wer 7loced at leost tlree foot fron e obler cose. Uorolly
there vere not rore tlan fTive c¢ro-es in Ule lavorator; ot one

tine sd this distance wos grceoters Ule Bizds wovre 1ot removed
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After fvmiretion,tnleczs ollwerrice noted,vliec birds were
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no cace were any birds ucel nore than once,citier for en
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4o

between ¢ cleek funipctions and tre fin

e

i
~etionc after

- tyn - et 43 AT A ers -3 ~ Ee -ming g
treatment witl o rovier,will cive & neons of deteriinins

o

ytercentare of ¢fliciencr of tle roviler teoted.

A sinyle cxenrle nis vt be riven to illvsirate row tle
rerccnvase o efleceacy of o v
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Ag 211 t’e birds uvsed were in tle same environmental
conditiong,at the stert and durine tle period of investica-
tion, a series of check fumipgaotions were run at reguler

e

intervals,tiroughiout this yeriod.
Teceription of exreriments.

Exreriment I Powder Ticcx.

llenufectiurer's enalysis + "Conteining Tyrethrum,Naph-
thalene, Sulprur,Sorinol,in an anti-parasitic base. For lice
anc fleas on horses,cattle,dogs,cats,and roultry.”

Directions : "Sprinkle freely into hair or feathers
end rereat in ten days to destroy lice hatched from nits.
Sprinktle freely into kenne's and nests."

llanufactured by : R.J..trasenbvrgh Co,lifg.Chenists.
3-18-21. First arrlication as rer cdirections.
o=-1c=21. Second eapplication.

Fumigeted- 4-4-Z1.

Results.
Species of lice. living. dead.
* lenopon stramineum,Nitzsch. 47 2
Tenopon rFallinae, Linne 56 1
Lireurvs caronis,Linn. 7

Liyeurus heterograyhus,MNitzsch. 10
Goniocotcs holocaster,Nitzsche 41 1

Total lel 4

- 7 ae .
Found, €3.9). efficient.

* lomenclature used according to Narrison,

i

Parasitology, Vol.9,i#1l,1916.
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Experimnent I1 Iovicer Jodiwm flarid.

Turclased in buli by Pert.of Zntomolory.

" *

4-15-21 Pirst errlicetion by "rinch retlod"
fvmicated- 4-20-21. Returned to scme yen from wiich talien.

Prmigcated- 4-27-21.

Recults,

2]

After first Tumigetion- Abdomen of ll.stroamdinevrm found in

& dried up condition. Mg living lice Tfound.
After second furigation- No living lice found.

e

Found, 100i) efficient.

Experiment III Towéer Sodiun flouyrid.

ITurchased in bulk by Dept.of Entomology.

Six birds were vut in e lerge pen. After about six hours
three were fumicated for a cihieciz covnt,and returned to
roultry plent. The remeining thrce birds were left in the
seme uncleaned ren.

4-30-21., Treated by pinch metiod.
Funigated- 5-6-21,and returned to pen from which talien.
Punigeted- 5-14-21,

Results
After first fumication, 8 dried up,dead lice were found.
Afbter second fw:ifation, 5 dried uyp,dead lice were found.

Found, 100 efficient,with one aprlication.

* As described in Farmers' Dulletin i §01,U.5.D.A.
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Sxperiment IV Iowder odivm flfyrid.
6-21-21, First arrlicetion,rinch metlod,.
Fumigeted~ 6-27-21

Results.
Ho living lice were found.

Found, 1C0% efficient with one arrlication.

Experiment V Iowder.Sold to Veterinarians,
By Americen Veterinary Surprly Co.

Ilenufacturer's Analycis as rer catalogue :"Sulphur,
Pyretirum,Tovacco,Naphtialene,0il Cedar,Calcium
rrecipitated. A daric dbrovm powder, persistént but not
unrleasant gdor. Being arrlied in dry form it contacts
whole surface of animal,without danger of absorption,
irritetion,or poisoning likely %o occur from liquid
preparation.In addition there is less oprortunity for
bad affects from exposure in cold or stormy weather."

5-3-21. TFirst arrlication. Srrinkled from can,fluffing into
feathers thoroughly.

5-15-21. DSecond errlication.

Fumigated- 5-20-21.

Results. living dead
Goniocotes gigsas,Tascl. 1
G.holoraster 11 2
llszallinge 18 1
li.stramineum 23 1
L.caponis 3

Total 56 4

Found, 9.4 % efficient.
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Dxperirment VI Towder Fess' Inctant Louse IZiller.
lLianufacturer'c analysis : ™ Uarktialene 14;),Tobacco
powder(inert with exception of nicotine present)3.6 ),
Ilicotine .10, Flenols .1;,,Com ercial Ipdrated Lime 4977,
Ockre (inert) 33 ¢l ™

Directions : "3ieze fowl by legs,head dowvmward,sprinkle in

Teathers,dust thoroughly,esrecielly about vent where lice

are riost numerous. .epeat in one week. Also dustabout floors,

roosts,nests,etec.,"”
Llanufactured by : Dr.less & Clark.
5-25-21. PFirst errlication a&s per directions.
5-27-21. Tvo days after treaiment one bird found dead.
Removed from care end buryied.
6-3-21. Remeining two birds treated a second time.

Mumigateds 6-6-21

Srecies of lice living deed

G.gigas 1
T. heterographus 4
L.caponis 10
T.rellinee 28

lle st®amineum 2
G.hologaster 43
Total 88 0

Found, 75.2 % efficient.
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Ixreriment VII Towder Ieradichlorobenzene.

‘ Purchased in bulk by Lyet.of “ntomolory.

5-25-21 Fluffed into feathers from srriniler can.

6-4-21 BSecond treatment.

After each trectrent,birds sloprered avbout for a few hours,
but arrarently were nomial efter tiaot perion.

Tuwicated- 6-8-21.

Results.
Srecies of lice living ceede
L.caponis 17
+heterogrpphus. 39
l.gallinae 53
llsstramineum 47
G.holocaster 217

Total 183 0

Found, 65.6,;efficient.

Experiment  VIII Towder Suvlrimre.

Furchased in bulk by Lept.of “ntomolory.
5-25-21. TFirst treatment,pinch method.
6-4-21  Second treatment.

Munigated- 6-10-21

Results.
Species of lice. living deed
G.hologaster 2
ll.gallinee 5 2
L.caponis 0 2
Total 5 6

Found, 99.% efficient.



Ixperirent IX Towter Drlriure
6-21-21 Muffed into feat'ers,srrini:lins from ceon.
Tric was g trorouck treatment,using e vest emount

of sulrhur.

Mnigated- 6-27-21.

Results.
Syecies of lice living cead
reStraminern 17
liegallinae 15
G.holosabter S¥
L.caronis 7
T . heterogreypius 31

Total 157 0

Found, 79.4), efficient witl one arrlication.

Ixperiment X  Iowder Lee's Louse Iowcicer
I'anufacturer's anelysis : "Active ingredients(sulrhur,

-~

narhtielene,pyretlirrm) 70 5, Inert ingredicnic(¥aolin
29,5, Unber 15 ) 30 5"
Directions for poultry : " Rub rovider into featliers and fluff
thorouvghly.This mey bte done best by holding fowl hwad dovm
(by less) and sprinikling the vowder over fluff around legs
and vent. It may Le rubbed in and worlied dowvm throug! feathes
to read of fowl. It is 2lsco well to scatter a hendful of
rowder in tle nest box.™
6-20-21 DIirst arvlication es rer cirections.
7-11-21 Second a rlication as ~er Tirct.
Punirated~ 7-15-21
Results. Pou-d, 98.&7 efTicient.
Species of lice living Cead

L.heterosrarhs 1

T.caponis 5
G.ho%ogaste: 7




21.

Exyveriment XI Fovider Lant rt's Ieat’

+
U

0o Lice.
Lanufectuvrer's aanlycis ¢ "Ticotine,not
Crcocote o0il,not lecs tran «6,5,Inert incredicntc not

n

< [

rore 1hcn (.Sl
Directions : "Layin~ lens . large chicitc well dusted at
nisit.vioris well amon~ fluffy featl.crs,ecrcecially below vent.m
6-00-21. Firsl o rllc8tion ac yer directions.
7-11-21. As yer first.
Pimiroted~ 7-106-21.

Hesults,.

Srecles of lice living ¢ead
1l. t:a*llemm 22
1L lall 21
G Iolo:a“tc* 29
L qhetcrorrariug 4
caronis 5

'F

Total €1 0

Exyeriment XII Tovider Iratt's Louse Ililler.

Lanufacturer's enalysis : "Iyrethrum 4;5,licotine. 349,

Haritralene 5.005, Inert inFredients, $0.06;" "

Lirections : "For poultry lice. Xold chicken by fecet,head

dovm, this will oryen featlers in good share to reccive tie

powter. After ¢ sting fowls witi rowder,work it in their

(’.)

feathers and cCLin viuivagiaye -6 FOuLEL o0ULGE De Tised
liverally erouwnd the vent, as tiere tlle lice are moren
numerous. Also dust powler tirouciout roultry hoiise,in dust
baths,nests,roosts and on floor. Be sure to srrinile the
rowder on tie gronnd wiere the c¢:ilcliens usually run during
tre swoaer montis.”

llanufactured bty Iratt ool Co.



Ixeriment IUIT (Continvued)

7-11-21. Firct o licatior o er directions.

PO -

7-21-2.. Secord ar:lication,an ver firot.

oyecies o lice living Cead

>0 W

Total 11 0
Found, ©¢.7 efficient, for lice.

Two livines mites were coliected ,also, (Iermanyssus
rFallinae,DeCecr. )

Uxreriment I.III Tovider TPlecli's Lice ‘owder.
l.anvfacturer's ciolycic ¢+ " Active inprelients

Iigptlelene 15,5,licotine,not less t'an .01,
iyretirun 1., Incrt incredionts &4 LM
Directions : "To kill lice on roultr;. Fold bird by legs

end dust tie powder tlorourhly tirouri the feat ers,especial-
1y under wingd,about vent, and Leod,aslice are usually Tound
in tlese rlaces. As tiis oreration only re ulires a morent, a
large flock ma; be cdusted in a short time if an esszistant
catches the birds. The dead lice willndpop fro the birds in o
few pinutes efter the rowder las been arrliied. I ou are
cbicel try tie rowder on a fowl emwen I youv think threre
are no lice. Ilace en old newgrarer under it and shake out

tle featlers for 4 or 5 minutes end t'en examine tie rrper

3

carefully; you will then uncdoubtedly be convinced ti at tle

1
powler '"kills . "

o



Lireriment IIIT  (Continued)

7-12-21. Mirct orylicetion ac rer (irections.

e

7-£2-21 Second trealment as rev Tirst.
Manicated- 7-27-2 (Piere wes evidence of yowder ¢
vox birds
o-eciec of lice livinr deod
L.caronis e 1
G.holofs qSter 154
Gorice 3
I.L. C‘(allil’l{:e 112 2
lieStranincun : 102 .
Total

109¢ 3
D.callinae 2
Tound, 4.7,0 efficient.
Dxverirent XIV Towler Sabadilla scelds (rrovnd)

-

Iurcrased by Vert.of Zntomolof:.
7-12-21 First errlication,pinck method,.
2-23-21 Second errlication,rinel meli.od.

Fuwidireted- 7-22-21

Resvlts,.
I es of lice living decad
Ll.gallince 16

L.caronis 10 7
T-tel & 7

Found, 97.5,0 efficient.

Ixyperiment XV Iowder Berium fl€py-id.
Turciased by Lent of Lntomolory.

. 2

7-14-21 first ervlication,pinch mastiod



&
[IaN

~ 1w

Exverirent IV (Contin ied)

Sreclec of living lice
Lestraninecul 7
L.rallince 6
L.cavonis 139
Go.holocactier 17
Totel 16¢

Tound, ©85.3,5 efficient.

;xlevlmen* YVI  Towier Cloves(powiered)

7-16-21 TFirst errlicetion,rinch netrod

7-£.-21  Sccond errlication,rincl metihod.

Tarigated  C-2-21.
Results

Speciec of living lice.

l'sgallinae

l..stromineun

Lecaronis
G.holofaster

Goeghgas

=L

H WG oY

Total 49

Yound, 95.7.Efficicnt.

Zxrerinent XVII Towcer Carbola.
"A ulsén’eu ant powder-to be used wit: water ac a

reint,or instecd of whitewas "

(Advertised ac a louse powder in urv form)d
7-1¢-21 First ayrlication,by srrin:iling end flulffing.
7-20-21. Second arplication as mer fizgt.

Punigated- 8-3-21.

Results.
srecies of living lice dead.
memmmer g ot i)
o 7 Y 1 G
G.nologaster g9 ~ B ac
T.coronis 107 5 Townd, 64.3,> efficient.




£l

Ixyervinent [VIIZ Towder Sescafres tork (srowad)
7T-20-71 Jirgvy ayo liceation,rircel metlod
7-5C=-21 Second axylicetion,yinck meliod.
Murdigated- C-4-21

Results,.
Srecies of living lice
Lie strarinen: 108
Eiﬂglllngg 179
Lecaxonis 207
CG.noloracther 156

Total 742

Yound, 35.7, efiicient.
IZxperiment XIX Stinson's Incect rowler.
Directions :" Blow vowder into featicrs until it reaches
all rerts of tle tod;,esreciall;y under wines,anc on head
and neck."
7-22-81, <-irst ayplication as rer directions.
£-1-21 uecond errlicetion as rer firsth.
Funigated- 5-6-21.

Resulis.
o living lice were found.
Found,1lC0,. efficient with two arvlications.
Experiment XX DPouder TIyrethrum.

FTurciased b Dert.of *mtonolocy.
7-23-21 Sprinlzled and fluffed thoroushly into feathers.
§-2-21 Secend ar;licafion a3 rer Tirst.
Tunigated- C-E-21.

Kesults
No living lice found. S5ix mites{D.callinaed (livine) were
Found, 100 ¢ efficient for lice with two arvlicntidRBRGe



P B
[ G

T-C1-21 Tirot arriicatio
S-C-21 second avypliicati
M irated- C-C-21

Regrlts,.
Ho 1living lice found.

wits

vad

-~
T ey

Zirveriment  I1XII Iowler

~Oe

s~
[SV

Tou
a,rincn retool,

on vinch riet .0l

two arrlicetions.

i

.ar-on-rlics,.

Directions :"Z._ eas end ciiclien rivtes o Zyrinile next
to anirals or fow’s ckin,dust coop,kennels,or stall."

7-27-21 First or-licetion ac rer {irections,
€-6-21 OSecond a: - licotion as por first,

8-11-21
Resnlto.
I'o living lice fowvnc. One

2ownd,1CC,v efficient wit..

Ziperiment ZIII Iovdcer
7-2.-21 S rinled tIrovol

8-7-21 Second errlicatio

E-12-21.

Funigcated-

-

G

~

After eacl treatment birds

for two or tirece nours. Ay

-

fol

face of the rlumace,and ra

floor of tl.e ca‘e.

*Jee exnt. L Tor one arvl

e lice vere o%served to come

live mite(D.rallinae) found.

two arrlications.

Ie-htralene
Teatlcrs and fluffed elout.
n as ver {irst.

viere cicli,stes~ering about care,

Tarentl; normal in actions the

to the sur-

£
[VEg:

5

ny vere seen crawling atout e

ication.



27.
Dxeriment [2.IIT (Consinued)

ezvlts.

Srecies of lice living Ccad.
legtraninevn 35 2
lerallinae 16 1
L.ceyonis 1E5 6

Gel:olosacter 12

Found,78.6,, efficient.

Experiment XEIV Towder Arcenic trioxid.
c-3-21 Srrinkled end fluffed t rourh featiers.
©=13-21 Second crrylicetion as :cr Tirst.
£-156-21 One bir@ observed very week.
£-17-21 Sane bird found cdead,boly covercd with mites.
Body wemoved and burf&ed.
Mumigated- C-16-21
Results.
o living lice were found. Collected 2502 mites
(D.gallince) from the remcinins two birds.

Found 100,. efiicient for lice.

Experiment XXV  Iowder Cornell(Law ) Iovder.
l'ade as cpecified by Herriek.™

8-4-21 Syrinkled en: flufled 1tiorovoil:s tihrovs' featlers.

-

k]

8-14-21 GSecond epilicationyas per first.
Fuaigated- C8-1¢-21.
Results,.

Srecies of liviny lice.

oL

ll.stramineun ¢
liegallince 73
G.hologacter 62

Total 226
Found, 67.3, efficient.
*See literoture cited.



Ioyperivent VT Fomemade Powder.

Ilade =25 follows: one rart creclin,one rvart carbolic acid,

&4
S perts gacoline,; tiece werec mixed into enou~l rlaster of

varis to give moist result. Tien tre substence wes mixed

4

thoroushly end screened. After drying for a time was

~ 4.

rut in can and used a3 & WSl

C=56-21 Tirst & rlication,srriniled and fluffed into
featlers,
-1

o

-21 seceond errvlicotion as rer Iirci.

TVt ¢ ar.
Mumisated- $0-2C-21

Rezults,.

Syecies of livine lice.

liegtraninern 1¢4

‘-‘Nw.l.l _Ln',-. 62

L.caronis 1€l

W—'_‘—_' I

Gei0locaster 35
Total ana

Pound, 52.3,0 efficient,

Experiment YZIVITI Zee Brand Ingcect TFowder.

Nanufecturer's Analysis @ "Cround frow rure closed

1.6 "onio (living) 7  (dezd) 2
ving) D Callince

Tound, 98.9 5. efficient witl. one arrlication for lice.



Iiyeriment I7VITI iowler Iocicira.
* -~ - . ) - e T ~= ~- 1 . a
Llanufacturer ' s analysioc:"Incyrt in~ye ients Cornctarch

Directions: "C:.icken mites,lice.and f eas- IZprey youltry
cooys and neste. 1Iilles in lo to 15 mirmtes.”

£-10-21 3Blowm by sun,evout birds trorougcilye.

-~

C=-20-21 Second aylication as rer firust.

Punigated- £-25-21

*Trreriment IXNIX  Yowder Sodiw: flfurid.
€-10-21 Tinch method.

Pumigeted- £6-22-21

Ilo livin~ lice found. *lree dried 1 srecimen *cre Tound.

Found,100,; efficient wit' one aryrlicotion.

AP add

Exzreriment I Towder Dorax.

€-10-21 Pinch necthod of arrlication,covering
trhoroungsnlye.

(-I.

e birds

Funmicated- 6-17-21

Species of living lice.

lle stramineunm 4
L.cavonis 4

T heterograrhus. 2

, Potal 10
Two mites'D.zallinae, (living) were found.

Pornd, 98.5/ efficient with one arplication(for lice)

Fourth evreriment with Sodium flourid.
o



Lrgperiment XIUI Towder Il Vemriro.
Lenufoctureter's analysis @ "Active incedients

yretirum flowvers 5,’3, Inrrt inrredients 255.7

[

Zireetions ¢ "Ior lice on cliclkenc=Blow »owiecr carefnllyr
unc.er wines end between legs,and on bocye Towdror absolutelr
n

uzelful for chiclis first ratched;will not Lurt *ler.

56-11-2%. First arrlication a3 rer Cirections.

;_J.

£-21-21 wecond oxvlicat

on &as ver I1T0Ve.

ated- €-206-21

.P-'

Iiperimont  DXIT Towder Digler's Lice and liite Towler.
LanvTacturer's enalysis ¢ " Incredients,Caleium( ;drate)96.5%
Calcium carbonaote.57,5, Silica.56%,Iron oxideand alumins .84%,
Legnesia o 66]7, sulphur trioxid .24, Finenen: 100 1ccl,99.937
Finenecs 20C mesh,96.48%, Sulphur .47 1ajl':t};alcne.ll‘ff,qodi‘zm
Tlovwid «17,Inert ingredienis 90.57."
Direcctions : "Leying fowls end chiclis slould be well dusted
et nisit; worl it well amoniz featiers,copecielly eabout vent.”

€-12-21 First arplication as yrr ¢ircctions.

“ S

e d

8-£2-21 Sccond eyrlication as per Tirst.
.uc OILl USe

Species of livirg lice

L.keterograpius 16
L.caponis Z4

C.u0losastier 42
I. f allinoce- o4
liestraminenn 3

[

G.glras

, Totel 150
Found, 8l.2;; efficient.



Toooevivient OIIT lowder Poric acid,.

Jdcetion,»inc’. retiod.
C=-£0-21 Second e rlication,;inci: nbdhod.
Punicated- 8-28-21

dggults.
o livin~ lice found.

-~ - ~ .
Found,1CC,. efficient wit: two crrlications.

Doperiment  UIIIV Crieftain Fowder.

llanufactvrer's cnalysis ¢ "Crownd from rure yrretirum

8-14-21 IFiret oyylicetion,blovm over birds,flulled into
featliers

8-24-21 Yecond o rlication as yper first

I'o 1livine lice found.

[

Fownd 100, efricient viti two arylicstions.

Ixperiment ICLIV Iowder U-iit.
'anvfecturer's enelysis ¢ " Ioraform 20,laphticlene 129
Flour of sulrphur 507, Inert matier Corbide residue 207,
Sodinm flourid 16H.

Directions : "Ioultry- Tazrt feathers and =ift rowler on slkin

alft powder in nests and lice will disarrear.”

B-BO-Q Pirgt eprlicotion es yer Cdirections.

7-10-22., *“econd errlication esrer First.

Tunigated- 7-15-22.

Results



re
e

Txgperient XLV (Continued)
vrecies of lice living Cead

', strarinevm 1
ll.rellinrce 4
G.lologfaster 20 1
L.caponis 46 1
L.heterograrlus 5

T“otal 76 2

(30

- - 7 Ao e PRI . .
round, ©3.17 elficient wivi. two epjlications.

second funigation,7-17-22. 15 living lice were collectede

N

Ixperiment IUINVI Tovider Zoric Acid.

tore,.

[

Turciaced ot Drue

7-12-22. First arylication,rincl netlod.

iving dead

Toral 12 0

' efTicient,with one eorrlication.

PRI N !

Zuperirent YIZIWIT  Yorwder Iarmond's Jlug siot.

llenuf:

ctrrer's analysis, "Active irrrediontc,
Svlrkrr 6;5,Corer svlriaote 1iv,llicotine,trace,Cor~ecr arsendte
1.50,,,Crvde carboric ecid .4070.

[a) TV .

7-5-2Z. Pirst errlication,yinci met od.

7-15-22 Sccond e icatisn, inci. method.






Experiment ZUNVII (Continved)
‘“C‘“ 1 UJ.
Svecies of lice. livine Land

9

AT 4
:tor =0

“.iu171wee °

LeSUTaMINCTI 19

GOJ Ol

Totel E6

ZJornd, €2

CR.2,0 ellicient,witi two ar-~licationc,.

Zmmyerinent XZIIVITIT Towder Terris.
7-10-22. zilrst o ylicotion,rinch method.
Muligoteld- 7-EC-Z2.

Rezults.
IT'o livin~ lice Fornd.

Fornad,10C,0 efTicient witkh one orrlication.

Tigeriment XXXXIX Powder Derris (diluted
Zaqual volrre of 100% Derris rvowdcr was
corn starch.

7-22-22. First ery-licoetion,yinck rethod.

mireted- 7-L7-22.
Re.vlts

Two livire “ice Fovad.

T A v Nl P N
.‘OL_L.',(I’ QC.C/J C‘J._:_.-C.l.c.i;t.

*

Cbtained from  Tobeacco By-yroducts & Clrenic

one=-ralf)

mized with

2l Corr.

Derrigs is not sold comercially et tiis Cete.



Tatle of Comrerative - Ificecy of Iowicrs

i

™o eyrlications

lowler

Irretirum 1C0
Stinson's 1C0
Vlar-on-Flies 150
llocfstra 100
1 Vemriro 100

Crhieftein 1CC
Z2oraex 10
Boric acid 1G0

Arzenic trioxid 1CO

sulypiur 98y
Tratt's 91¢
Tee's ¢C.8
Sebedilla sceds (76D

Cloves Q5.7
U-4it 0Ze1
Lartert's 2.9

Fermond's

slug Clot 02.2
Fowder of

Am.Vet.Co. 8C.4
Darium flourid ¢&5.0
Licex €3e9

Zirler's €l.8

ITephkti:alene 7646
Fess' 75.2
Cornell(Lawry) B7.3

Tsradichlorobenzene
65,6

Cerbola ‘ 64.3

assafras S5

[€2]
O]

7
Homenade Iowier 32.3

Mleck's 41

o efficlent

sodium flogrid

(o4

A

Tectole

One a;rlication.

Towier

Derris

Bee Zrand

(Iyretrruvm)
Toric eacid

Torax

1~
By,
.

. efficient.

13.)

100
100

9C.9
089

0l.5

9.4

(30

9.9



~r
wele

Creck fumications.
Durins the reriod of tine ocevrield by tlie exreriments,
birds,wirict rad not tcen treated,were funigeted ot resular

4

intervelse. Mrom tlese c¢hrzli Tumications the efficacy of

the variovc rowders wos conruted.
Sreeies of lice nurmber nurber number nurber
of of of of
lice. lice . lice. lice.
*¥21-27-21, 5-27-21 6-20-21 7-28-21

ll.stramineun 314 103 85 115
liegallinae 265 121 o 127
L.caronis 49 67 409 627
L.heterosrarius 70 B3 79 112
G.holoraster 203 163 92 167
Cogigas 1 5 2 7

Totals. 1002 533 764 1155

G-25-21. 7-12-22.
li.straminenn 15 223
ll.gallinae 232 268
L.caronis 141 71
L.keterorrerius 20 5
G.holocaster 289 498
Gegicas 1 22
Totalse. 698 11C7

* Date when fumigated.



1
Ch

“vrnary end conclusionses

Mie toble of comryerative efficiency on Teare 34,rives
en idea of tle relstive killiny cqualitiecs of the verious
rowcers testel. Of tiese,nine rowders viere found to be

10C5 efficient with two or-licotions. Cnly two powders
were found to bte 1CC,> efficier® wiih one ar-lication.

CL tiece two latter yowders(Sodium ¢1f rid end Derris),
sodivm £lprrid is at rresent tle more deaircble povicer. It
ic readily ovoilable,not too exyensive(zbout ".40 yer pound)
end ?6es not rave any arrarent iXX eflects on adult birds
or nen. rerris is wot on tlhe nmariel ot the yrecent time.

“Len Verris ic available,if it is not too ex ensive,
it seems alviseble to uvndertealiic more invecticstion with it
as comrared to Sodium floyrid.

After “le Findincs witl sodiwn Tldyrid,it wos tlrou~it

nececsary to otiltein results after its uvse. Tissce recults

H‘

cffect uron

-
O]

to determine tle following two roints : it
erc rroavction,by exterminating lice on birds; its effect
uron growti of Jyownc chiclic.

Accordinzly, on tle evenin~ of June ZCt1,1922, the
vuriter trected errroximaetely kalf of all the birlCs on
the jonltyy rlent. Tie otier Ialf were left untreateld to
serve ag control to trezted Tirds.

There were treated 205 birds,witi: an eqral nwiber

left wntreateds The following dela mey be of interest
Abort 2% Lours were recuired to trest this number of birds.
Four rounds of sodivn Tlurid were voed. Fiturinc tine at

-

5640 yer Tour tlis would cost,.1.00. Socdivm flovrid at

rer round would cost 1.6C.(This srount of yowder is



two tires tic erouvnt ncco::ary@ 30 tlis cost nor be
figrred ot one-lolf,or .80. Total coct,t!crelfore, may
be piven es 1.6C,0r ebont .90 yer 1CC birds.

Since if 211 hirds uron & given oreca are treaivcd once,
end thon lert from bteins reinfesiedfby not placins other
untrbwi Lirds with them) codium fXovrid will Jestrory 21l

trhe lice, tle ehove cost is not excencive to 187

Uhe Tollowins tables of ¢~ yroduction will rive tie

4

nceded data to siow wiet ¢

-”)

g
“

ot

cet sodiwm TLQJrlc Tes uron

ere rroduction. (This effcet siovm by lice externinated,as

2ll Pirds uscd in tlis ecimorinernt were lover when helf

~—

viere treated. T wovld be advigcaeble to investi~ete tle

elfect of thic yowder vyon nimber of e~ rrodvced,by

-

f of a number of Lirdis,all of wlich were free

At tic erd of Iy, funications of thrce birds from
ecer jen revhcled tlie Tacv it 21l yens,lreated or untreoted
wivtii ong exceytion,ield birds Lot vrere lowror. The trected

virds criowed & decided smaller nunmber of lice rresent theon

re

28]

. this,undoubtedly,siows that duvurinc

(]
@

T

tle latier weeks of July,the trentoed birds were reinfected
in sorc weye. “lin foet will An sone Cerree made tle reculis
of tidls exgerimcnt of less value,tian they could I:inve been
hed tie treated birds not been reinfestced. It ics necessary
to reyeatl this exreriment,under e.solrte cesrecralion of the
two sets of birds(trested and unirested). Zlon tre results
will stow accurate recoris,and will be definite as to the
number of e-~zz yroduced by eaclh cet.

Conditions ot the youvltry ylend were not ovel tret the



cran e 1A . . - T LR, B R U o [ T,
vriter could lrecr lie treeted hird:s Jrom bvelns reinfected.

[edaL BE

Relfore J-1; ZCE5L some birds were cold,ord tret wounld

to meke tiec fincl reosvlts lecs Cefinite,t an od Teen
anticiyzted.len too, tlere werc mon;t tines dvrinc tle

reriod of observation wien certain bircc wouvld be talen out

4

)

of tieir rccrective rens,lfor ¢ ans room voriie Also, in one

instance,one yen of treated birds was ivt with tle =adjoin-
ing yen of wntrezted birds,end this further nsdce tio recults

less definite.

i~

-

owever, tle recvlts are given in tle following rages,
end conclucions are dravm os nearly as rossible to eccuracy,

from tiieme.
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Deilly oo Zecoxrd for Jine
and July

Ien 1 1¢ birds Anconcs  Treated June 30,192Z.
Loy Inmber Remorks Thimer Renariis.
of erms. of er~s
June July
1 7 8
2 7 9
3 G 12
4 10 *Cre troody. 11
5 7 5
6 5 12
7 g 9
8 8 5
¢ 8 ¢
10 7 4
11 g 7
12 7 5
5] 10 7
14 8 8
15 8 2 **0ne dcad.
16 11 6
17 6 8
18 8 7
U 11 8
2 6 9
cl 11 5
o2 8 9
23 7 8
2 3 7
25 11 8
=6 6 8
27 10 5
28 10 5
29 6 7
30 11 5
Totels 241 £19
* Heronftrr rerrenented by - B
** ereafter rveyresented bty- D

From three birds from tiis ren,fimirated July 29,1C82%&,

there were collected 147 lice. Trig slows trot tirourlout
July tle birds were not entifely frec from Tice.
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Totals 21¢
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Promn three tirds from tiris ren,funicated July 29,1622,
there vere collected 12 lice. Tiis slovs L at for tie
ronth of July tiere were comraratively fer licc on tle

birds in tIhis Teone

“
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Totals 109

@
e

Pron three bérds from this »en,fumicated July 29,1022
tlere vere collected 311 lice. Thic cliows trhet during
July these birds were tousy. Abtout 10C lice ~er bird.

14
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Totels 1

From tlirece birds from tiic ;en, fumircated -ply 29,1922
tiiere were collected 527 lice. This clows thot Jor July
tlere vere Tice rrecent on birds in this ren. Avovt 1EC

lice rer birde.



Deily o> record for Jne
and JUlye
Ten w 6,11 Tirio.  T.Tocho(inlletz) ot ‘iotled. Clec'l.
Deay Morter Rerariis Memeow Hererlks
errs errs
June July
3 3 8
5 2 6
6 2 5
7 5 8
8 5 7
0 5 3
1C 5 8
11 7 9
c 6 ¢
15 3 S
14 7 Y
15 6 1C
15 5 ¢
17 7 3
C 5 38
¢ 4 9
20 6 8
21 8 6 13
22 7 8
23 8 7
o4 7 2 »
b 1¢C 6 ~ B
A 7 5
27 7 4 13
&8 ¢ 6
20 7 2 183
30 9 4
Lotols 160 193
From tiree birds from thie yen,fumirated Jvly 2(,1022
tiere were collected 59C lice. +lis chows ilet for July
lice were yrecent on birds in tlis wen; ohovt 192 tice

rer bird.



Ten 7 7, 11 Pirds. Feds. Mot trented. Olincl.
S Iizber serarlis Moo feoorlis
errs e s
: I ne Jvly

1 4 4

2 6 6 1B
3 6 6
4 5 7

5 6 5

6 6 7

7 7 6

6 5 5

9 7 7
10 b 6
11 5 4

12 & 5

13 7 6
14 4 4
15 4 13 7
156 51 5
17 B 6
18 5 6

© 5 O

20 5 6
b3 5 5
2 £ 6 1B
3 ) 6
£l 6 6

25 5 8
26 ] 3
27 4 6
28 4 6
2¢ 5 5
30 o B

\
Totals 150 159

Xakal
" -].glbv

fﬁ.:‘ 'JW"' e
ovt 141

From tlree
tlrere vzre C
l.ere vere ]'
lice rcr bixrde.
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24 190
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22 25

23 26
12 1P 27
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19 20
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RS e 10 o birds sold.
oL Z 17

.8 17 15 1B

' )
2 2 1l < 13

From Ylree Livrds from tlic pen,® wlzcted ovly TC,102E,
ticre were collected no lice. Tidic glows tlat drring July
tiere were no lice.or a%t least o very fe7 on escl birde
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£ 3 15

£ 18 14
:

290 12 16

30 15 5

Totals 438 393

Prom theee biris &rom tlic ren,fui~ateld
- - - ~ . 9. o b 2
ti.ere vere collected OC lice. 1his shows that
tlere were enout 10 lice yer bird in *this ren.
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Irom tizee Lirdc Ivor: tlis ren,funisated
ticre vere collected 35 lice. Tiils cshows thatb
tlere vere cbout 10 lice on each bird,

Teey -

Totheey [

during
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Deily =oo Hecord 7o dire
anc. 1l
Ten w 11 27 birds, W Le cine. Ueeoted
Doy IMusker Meuariis
e~
June

1 16 14
Z ¢ 1C
) 14 6
4 15 3

5 21 2

6 1& 13 7

7 17 4
6 20 4
9 21 11
10 19 15
11 16 12

e 17 1'3 14
13 15 13 12
14 14 2B 12
18 12 13
16 14 12
17 14 2

& 13 6
19 13 4
20 1C 6
& 14 7
22 12 8

5] 10 £

24 12 ¢
25 i 5

£6 13 4
b 11 5
2C 12 7
£9° 11 7
30 12 7
Totels. 431 244
From tlree birds Trom tiic sen,funiret

Jeore viere collected (¢ lice. “his slows
tizere were awvouvt 6¢ljce on eaci bivrd In U

B Sl o

Ll g e e
leriorin 3

1B

CC

=]
bivrdés
12 vt
1 ¢ bird

wntrested

"
L en ~
1Lron

in wi
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Ve
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Lien

14 tirds sold.

¢l Ydrls T0,102
1hat Tor Ydulr
i3 ren.
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Deily; ~ 7 Tecord for JSvse
end YUly.

Zen . 12 20 Tirdlo, Terlorrn.e ot ftreotod, Ciool
Loy “eariio Iarte Tenrrie

erT

vl

v

1 C : 2
£ S 16
3 1 s
4 c 20
5 15 25 13
6 12 20 13
7 14 14 Al 4L
& AR LA Wasie
¢ 14 15

10 1€ 11
11 15 o

12 17 13

-

10 2
20 17
Z 15
22 11

T ]
[6})
=
(@3] ol
o
OO OO CToOIO~1OCTIO,

“otals 44 375

fron tlreec virds from tric sen,fuiisated JulyEC,10C8,
tliere were collected 216 lice. “hio tows thel for Jrly
tiere were chout T2 lice on cech bird.



Ten 13 20 Dbirds 1 Zoclis ot trcoteds Checl:
Dayr Iumber e maris M Ler Jer orlio
e e
Jrie gnl”

1 13 13

2 11 11 33
3 11 e

4 16 11

5 16 . 11 12
6 16 1l 12 12
7 13 15

€ 1< 13

9 14 13

10 11 15 13
11 12 15

12 17 12 Tonr Lirxds fron
13 11 8 7yem 9,in tiis ven.
14 12 10 Zcgs alfcded to trocse
15 13 10 of Toen 9.
16 11 12

17 10 16

16 243 2 F 16

19 & ) 14

20 16 13D 16 1=
21 10 12 13
22 11 15

23 13 16

24 13 17

25 14 17 -
26 12 13 10 2 b
27 15 12 3 B
206 12 1E 13

29 9 10

30 10 11

Totals 365 o877

Fron tiree birds from tiisc ren,fmisated July 3C,19002,
- — . (. - '~
there were collcected 705 lice. +lrics snows tlat for JInly
trere viere cbout £54 lice on eaclh bird in tiis —en.
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Yoily v~ Locord Tor Jdrne
crd Yuly.

Yer ;15 24 UoDetts. Mot treated. Clecl
Dgyr Lviber Re;ariis Iyrter ierarics
e s e s
Jur.e July
0 8
15 9
13 7

—
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W

13
12
15
11 13
15 13
15 10
10 16
12 €
12 ¢
15 12 1 8
14 11 8
15 9
16 11
17 11
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From threc birds from thic ren,fmigated July30,1922,
tl.cre were collected 428 lice. Thig shows tlat for July

P

tiiere were a2vout 143 lice on eaci: bird in t"is Ten.



Ien 16 20 IZirds. Ileés ot treated. Cleclk
Baz Tnnmber  ‘onarls Tenber leverks
! eros e s
June July

1 8 12
2 7 7
3 6 10
4 Y 10
5 5 13 ©

6 6 6

7 7 11
8 4 7
9 4 6
1 7 ,,

7 9

12 8 6
13 10 9
14 6 6 1D
15 S 10
16 7 12
17 8 7
18 6 10

¢ 5 11
2C 9 12
21 7 12
28 8] 12
23 6 11
24 7 10
25 c 12
26 10 11
27 9 11
e 9 12
29 8 10
30 5 10
Totals 216 288

FProm tlree birds from tlis ren,fumirated Junlyl0,1022,
tiere were collected 685 lice. This slows that for July

PR s drd

tirere were about 338 lice on ecach bird in tlids reon.



Leily Lo~ Lecord Torr Jvie
and JdulT.
Ten 17 56 virds, . LeYo-ns Iot tresicd. Checl.
Yoy ITember RomeTiis lIvmaver Senorlis
errs errs
June July
1 37 33
2 33 37
3 34 21
4 32 29
5 3 38
6 25 2 B 25
7 24 0
8 24 z£8
9 27 - 30
10 28 3 D a3l
11 27 25
12 33 26
15 28 12z 28
14 3C ed
15 30 24
16 29 22
17 30 25 1 8 34 vwird
16 27 11 sold.
19 a7 8
20 30 8
21 2¢ 9 13
22 27 10 l1°
23 31 16
24 26 9
2b 25 10
26 40 7
e 22 11
23 32 11
29 35 11
30 25 9
Totals 891 611

From three birds from this j;en,funmiceted July 30,1922,

there were collected 796 lice. This niows tiat for July
there were aboul £65 lice on each bird in this ren.



193 -
ol

“rooted Tirds ond tuntrected

Comeriours beiunen
Tre Led Trtreated

Tai 1 S ] e T *I_. s AL I birds

Ten lLo.virds Toos ice o Lo Lirds
" o . - LT ..
w ! June[July June July; count Tery Jrnel July
30 30 | | . 5C | ZC |
| ; ;

!
i |

o 1ar | 3 10! 16

=

4

Ay

17

(3o

16 21 21

T

10 = 10 121

=N o0 o A

| 45 46 . BBl 61S X 44 58
8 35 28 5oL’ 602 0 W 16 | 20 24
¢ 40 | 29 4ZC Y8 20 ‘1175 56 . 22
) i
: ~=TCLAT Smm '
76 BT 1006 €95 76 46

) . i
10 **4¢ 49 not 598 5 |15 85 @ 32
laying l
15 24 22
—=UCAT S '
49 49 508 . 4 - 54

11 27 12

109( 84

16¢ 177

160193

150 169

sirdc.

1107 €99

30h 387
303 302

6E8 689

447 376

* Lice connt on three birds,funigccted laest of July.

** Iullets.

703

258



Draviing conclusions from birds in
6,9,16,17,.,we note thre following : 1&0 treated birds

(rediced during July to 105) jroduced 1587 erco in Jimne

<

-

and 1614 ecos in July; 120 untreated birds(redvced during
July to 103) yroduced 1695 ergs in June and 1582 esrs in
ngy.

Tiese figtvres siow trat ridding tlhe tirds of lice
results in increased ecg rroduction,while not treating
birds results in decreasecd ers yrodvction.

It would heve cost about [1.0C to Lave treated the
120 control birds. Yith an ecual cost for tihe 120 treated
birds,the total cost would be about $2.00.

There were lost by not treating control birds 173
ecgs,and coined by treeting an equel nwiber of birds,27 eccs.
Tris will give a total of 200 ezgs gained by treaiment,and
assuning that tlie control birds would have laid an equal
nunter ergs as did the treeted tirds, we may add 27 ercs to

-

this 200 as the totel ergs gained by treatmentyor 227.

Figuring es-s ot wiolesale yrice at .20 per dozen,
the velue of ergs geined would be 18 11/12 dozen X .20 or
w376 1/3. The cost of treating birds would have been
524006

For a larger number of Lirds this would have resulted

in gquite a bit of money,and tie desiretility of treatment
i€ showvm as & distinct gain in dollars end cents.This gain
would undoubtedly Lave been rrorortionately larger,had all
the birds been treated,for in nost coses those treated were
reinfested by lice,and to some extent ers vroduction was

decreased.
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ctler,end on July 7th,tle
avtencant &t tle poultry ylant yut Lotl renc of birds into
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Cn Jﬁl; 12,1022, two broods of Joung chicis were
selected, bended, recorded,and wei~i.ed.One brooc¢ of thirtecn
(viith +leir brood ‘en) was {rcoteld will soliwm T1djride.

Only 4 omnces of coliwm flouwid wes tced Zor 1 ¢ thirtecn
cticlic end “rood len. One broodlwith tieir btrood len) of
tlirteen cliciis was i1colated from viie treztcd Lrood,and
left untreated,as 2 control.

Ivery third day tle individusl chiicks of eacl. TLrool were
veisrled,and comyarisons noted. The Tollowing tebles will give

ol

reguired dats to slow tle effect of sodiuvm floyrid on young

clkicks.*®

Treated Brood.
Banded Dates every tihird day weighed.
chick # v7/12 7/i15 v/18 7/21 7/24 7/27  7/30
357 oX* 2.3/8 £.9/16 2.3/& 2.9/16 2.7/8 3.3/4
192 2 2.3/8 2.1/8 2.1/16 2.1/16 2. died 7-28.
344 1.7/8 2.1/2 2.3/8 2.1/4 2.1/16 2.1/4 2.9/16
144 1.7/8 2.1/8 2. 1.15/16 found dead.
301 1.7/8 2.3/8 2.7/16 2.6/8 2.15/16 3.1/4 3.7/8
339 2.1/8 2.3/4 2.11/16 2.13/16 2.1/2 2.7/16 £.3/16
345 1.3/4 2. 2. 1.13/16 found dead.
363 2.1/2 3.1/8 3.5/16 4. 4.1/8 4.5/8 5.9/16
545 1.3/4 2.1/16 2.1/16 2. 1.11/16 found dead.
136 2.1/4 2.8/8 3.1/16 3.7/16 4.1/16 4.3/8 5.3/8
459 1.1/2 1.7/8 1.13/16 1.3/4 1.5/8 miscing.
504 2.1/4 2.7/8 3. 3.7/16 3.3/4 4.1/8 4.15/16
297 1.1/2  1.1/2 1.1/2 1.3/4 1.7/8 1.7/8 2.1/4
*

All chicks were alout two weels old,Jduvl; 12,1¢22.
welirtts on ounces.



) Unireated brood.
Banced Dates cvery tiird day vwei~ ed.
c.:icit &

n/i2  7/15 7/2¢  7/22 7/24  n/2n /30
461 2 2.5/16 £.11/16 £.7/8 2.3/16 3.7/6 4.11/16
611 2 2.3/8  2.11/16 2.7/5 £.3/16 3.1/2 4.3/16

287 1.7/6 2£.1/8 2.5/16 2.7/16 2.5/8 2.13/16 3.3/16
5% 1.7/8 2. 2.2/16 2.1/4 2.1/2 2.11/16 2.Y5/16
434 1.7/8 £.1/16 2.7/16 2.5/8 2.7/8 Z.1/4 3.7/8
513  2.1/8 2.3/8 2.11/16 2.5/8 2.1/4 2.1/4 died 7/:8.
.3/16  2.1/16 2.1/ 2.3/8 2.7/8

ey

400 1.3/4 2.1/16

461 2.1fe 3, 3.3/16  3.7/16 3.11/16 4.1/16 micsing.
352 1.3/4 2. 2.3/16 2.5/16 2.5/8 3. 3.7/8

438 2.1/4 2.1/2 2.1/2 2.13/16 3. 3.3/16 3.11/16
304 1.X/8  1.11/16 2. 2.3/8 2.11/16 2.7/6 3.1/
373  2.1/4 2.6/8 £.13/16 3.1/16 3.1/8 3.3/8 4.1/8
53¢ 2. 2.5/16 2.11/16 2.7/8 3.1/4 3.5/8 4.3/16.

In compering trhese welg:ts,one notes that on July
&4tk tlecre were two treated clhiclks found deal. Both lhese
chicks Lhad decreased in weight up to the ¥ime of death.
One of these dead clicizs slowved aryarent normnal condition
uron avtorsye. lteore were noted snall pin roint liie
hemorriages off trhe intestinel tract.Ctlerwise no abnormal
conditioné,wverc noted.

Chick 1¢2 (died7-£3) exemined samec Cay,showed that.
direct cause of deatl was constiration. Lungzs,liver and
llidney= were congested. Liere were clso 7in yoint henorr-
heces along the intestirael tract. Ticse hemorrlorie cvots
were noticeably larger and more ninerous tlheh noted on

previous autorsye.



citeral ctudry of lie
will Be obviovasly concluied,tl ot For povns ciicio (Lwo weels

qpen R < WU I L RS -~
or under) sodiun f1Gurid is not sale.

Councioions 2nd Recorrendatlons.

In rencral conclucion of triis inveotication, the
followixy roints ey e stated @ one ayrlication of sodiun
Tlogyridf is an econoricel remed to control lice on adult
fowlsg its uvse will cive en increese in e~r yrodrction if
4 +

=3 rresent it rmecets 211 tie

.
9 s -

[eul)

leyings Jens are treste

f tre best rowder otvalnatle;cetting. ens

o

o.o0vld ve Kert free from lice Ty ito vse; cuverantine nethols
slould Te enrloyed to leer youngs ciiciis free from lice,and

if thig Talls,two aerrlications of »yretirvm should be uced

to rid tle Yyouns birds of lice. Sodivm Tlovrid siould not
o N

B

be vscd to control lice on youns cliclis.

(&

Investigations with Loth Sodiwn flowrid and Derris shonld

be nade,to deternine tle toxicity,rlysiolocreal elffect(if

-

anv)ard tle lesst amounts +t7 et con be used in ¢ilutions

Sy

and still be 100 efficient witll one orrlication.
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