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IiTRCOUSTION
Tie economlc l:portance of the parnsitic diseases in ti

domestic anincls hns been desonstr-ied Oy nwrerous investi.:.

It hos been estimuted thint tl.e parasites of deuestic =ninuzls couse

an ansuzl loss of $.500,000,000 in the United 3tutes. aaong tle

douestic aninacls, sheep wre considered ost susceutible to atteck

P

|.J.

by parasites, chiefly by ne.ztodes, The neuwticces parasitizing
si.eep cre tco lorge in nualer to enurerate in this poner, Avout
sixty-three species cre known to infect slhecp.

The losses ccouced by tlece parccites nave justified the
sticns releted to bioloyy snd bionooics of the
nesotcedee infecting shecw, Only the rotioncl cuntrel of tle

neuctcede poresites, based on date of 1ife histery and recistance

(43

of tle free-living stoges under naturcl climatic conditicns, will
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Le acle to rive

Jespite tle sreat cdveonces which have Leen Lle in tie

pe

- e -~ -
croesiticzcivg

lz2st forty yesrs concerning muiy ssecles cf neastccec

'L‘

sheep, *re control of trese worus re.ci.s cne of tle great provleus
te be solved by the veterinnrians cnd eniccl huskbandryien,

Accorcing to these iivestigations tne roundwor.s cccurring
in the digective trect of sheep produce a 1. rize nusier of egrs thot
are discrorzed with tie feces to tre exterior. Undler fuver:ivle

clizatic conditions, weinly te.peratuwre aud haalidity, ire egrs

develcp to ver.ifora larvee in a short tine, depeuding on tie
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species of nemeatonde, In ithe soil the larvie under;o two molis of
the cuticle, vefore reaching tihe infective lorviletcre which usuelly
retains the last sheatii.

Control of these neusntode paorasites denends on treat ent
rewove the adult roundworins by antheluintics or on nrevention of
infection throush rational manacenent,

Tiie work reported in thils paper was carried out to deteruine
if sheep could acquire tle infective lsrvoae froa thelr tedding during

a noratl winter., Cne sroup of sihieep receiviig no treztument #nd a

second group receiving ph euo,u' azine end szlt were studied.

REVIAW OF TiE LITERATIAZE
Kensom (1206) found tuot eggs ord preinfective larvee of

Hremonchus coniortus possess little resistonce.  hen tue infective

lorva was exvnosed on s9il to nnotural conditions of the winter, in
daryland, 1t was able to survive for twelve ves:s.
In subsequent worx the same author, Ransoa (l300), reporied

th~t in the latitude of washington, D, J., infested pasture teca.e

free of hookxworas and modular woras but not froa Eaenonchas contortug

wiien 1t was not used froa Cctober 20%h to June Z3ih.
Liter, Reisom (1310) found postures re.aining contasinoted b

nenatodes afier a lopse of nearly ei;

cav monthis {rom October throuch
June in larylend. Ee also found that pre-infective luorvee and egos
were xilled within a few hours when exposed to te.peratures below

freezing.,
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Verlia (1913) woriinz out the life history of EHueisnzihus

ontortas, reported thot the infective larvae vere unatle to sur-

—

vive the natural outcoor conditions of South africa T.:e al
reported that the egzs did not survive at a temper-ture cf 3277,
ait~r forty-eisnt hours.

Guberlet (1921) resorted in Cilzhosa thet infective larvee

of Hoemonchus contortus were found surviving cofter five .onths in

Vezlia (1923) did not find any maried difference beiween the

N

resistance to external conditions, in South africa, of infective

lorvae of Qescpharsestonua colwatbionnum and Hoemonchus contortus.

=)

Turner and lLoon (1929) working in Pennsylvarnia reported that .
the nwaber of eggs of trimostirorgy1i¢ worms passed by sheep reached
the mirninman during tre wirter morths and rose to @ peas< in swa.er,

Eozeviclh (1S20) noted iiat some larvae of Hoemsrnchus

contorius exposed on soil tc noturcl clictiic conditions survived

seven nmonths, Zg-s were kxilled aitcer six to eight hours ut

teapercture of 28°F,. At 32°F., the first stoge lorvoe were

0
Q
3,

after twenty-eishit hours, while tie seccnd stage lurvcoe were killed
ofter one weel,
wdnnig (1930) in Scuilh alrica, found thet nre-irfective

larvae of Irichosiron,-lus sy, were killed by freezin:s but tre

infective 1l71vae vere cble tc infect a lanb 2fter being exposed to

freeziry for ten drors,



e

Zavedowsy and Zvjicsuintzeo (1g2:) found thot the nwater of
egcs of Ilematedirus sp., passed in the feces, recched 2 il
during the wirter end rose to a peak 1n the suuer,

Scrmid (1932) obtcired results identicul to those of Turner
ernd uoen in 1929,

Rebr=scier (1923) fsund in Chic thnt modular werens lorveoe

.

(Cesonhasostomua coluitianusn) swrvived at lenst one wirnter on pasture.

<43

Dikucns and andrews (1¢22) found that the lavoe of

Hoenonchus gontortus, lieavtocirus swethicer ond Cotertazia circuacincta

- —— iy

survived over tle winter on pasture, in Beltsville, Mi:rylond.
Zovadovskii and Vorotevea (1534) observed that 97 to 92 percent

<4

the open in lloscow Zdied

-+ 1

of the lervee c¢f Trichiostronzylidoe kept in

end the survivors were so incctive theot treir infective caprcity wos
practically cone,

Toylor (1985) confirmed the results found by Turier z.d .Loon

(1929), and Schmid (1923).

) recorded thot thie nwiter of eggs of Cstertozia

t2 rescied a sum.cr peax, and that tihere wnas a shorp Jrep

the months fcllcving the peax,
Kom:lade, Grzham cnd Soley (1926) found thet a pasture in

Illirois was able to meintain infection of Huemonchus cortortus over

wirter, but as a scurce of purcsitisa 1t wns of much less i.nortunce
thoan the anincl parcsitized,
Griffitrs (1537) denonstroted the ability of Octertazia

Triclostron rlus colurriforais
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to survive a normcl Conadian winter at uexaelw,gle ran.ing froo
~ L]
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1577, to 52.D
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Teylor (1926), woriddig with an unspecified ~ixture of
Trichostrongylidae in Zrglond, found thot most of the larvee vere

exsocure on tie pasture, wnd tict

-y

killed during the first weexz o

only = small preportion swvived for more thon sizty-tinvee duys.
Brrer (1929) reported tini in tle vicinity of Ithuca, lew

York, the irfective stuces of viricus swecies of nemctodes recin

ericds cf ot lewust twenty-one monthe.

Sweles (1940) reporied thot the free livirg sici es of

Qsterta-ta circu.cincts were eule to survive tie winter on a

Coradion postare but thie scue wis not true regarding IZ.ci.onchiag

o~

cerntertas and

Shorb (1942) found tlt no stzses of tie cowiion shes
nei~todes developed to infectivity durin: tune vwirter (1930-35) in
Zeltsville, Lirylond,  S.all numbers of »nre-infective larvae of

Csterto~ia s»., Zeantedirus s, and Trichogirensrylus s3. swrvived

— .

tle winter,
Later, Swkorb (1$43) revorted thut no lurvie of Eoeoosnchus

contortus were recovered froa ygross nlots in tre s»orin; followinw

. .

the applicstlions of feces contninirg eggs durirs tie previous winter,

Sarles (1$43) found thui =z pusture at Beltsville, . iylong,

contauinated with sheep feces conteinin a ¢reat nwater of eygrs of

Oescphinzosto.un colwitionu,, failed to reuain irfested with nodular
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veras, after a period of rest Irom November throush Loy,

Kotes (1S42) revorted, for the conditicns eristing at
Beltsville, Limryland, over fall, winter end spring of 1941-42, that
there was no evidence of survival on pasture of the pre-infective

larvee of Cesonhasostonaa colusbionun, Gooperia curticei and

Bunostonua triconcceprnaliva Trichosiron:;ylus s»u, cnd E-eaonzhus

cortortus were reported to survive in small nunbers while enstclirus

B

snp. and Cstertagio g2, were copoble of survivel in relatively hish

nwabers,

Szrles (12933) =lso demonctrated at Belisville, Liaryl-nd, that

n

no lcrvee of EHrereonchus contortus could be isoluted from the soil of
a pestuwre that was kent free of cnimels frow lloveaver 1, 1520 to June
2, 1941,

Dincburg (1S:4) 1eported thet ot beltsville, lnrylond, a lash

thrt grazed nire d-7s on two nlots contaninzted with infective lorveoe
(& v -

tus and thzt was exposed to outdoor concditions

[#7]
(]
C
jad
ck
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=

of Hoe..cnchu

during two hundred siaty-six deys, falled to bteco:e purasitized.
In anotlier p:ger, Dincburg (1544) cculd not obtain lurv:

th eges of reewonuchus contor

,:.

Y 24 . hl
us, arter tiree

frow »lots contualnuted w

~ bR -0 B "~ s
days of exposure =t terseratures below ¢8°F¥, (23~ to 657), at Beltsville,

UaryJend, Shorb (1S4<) reported tuﬂt a few larvce of Eoeuconchus
cortortus survived from Cctober until the rmiddle of April but =2ll the
larvee were sluzrish and vacuoloted, and probably inczyrble of infectirg

o

tie sheep,
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Short (194¢) found that at temmerctures below Z87F, ne develon-

ment ic irfectivity of H-e.onclins cortortus took place, ond decth re-

sulted if the exposure ves sufficiently lonz., 4 saall nunter of eg:s

. . o
were cuvle tc survive os long 28 two weexs ot teuperszturez freca 1277, to

Furaon (194%) found thet nonesbryoncted end eabrryonated ez s

of Ustertnario circuncincsta survived fron ten to twenty-t70 doys at a

i‘J

Pe?

~ 0 b k)
te.peroture of 2.2 wien nloced under O ma, of woter. e reporte

*

al

n

o thet tre nre-infective larvce survived Letween ore ~nd ivo month

7]

G- ~ ] 2 )
at = temperature of 41°7, At o tesversiure of 21.27s. le found thnt the

infective larvae ore xilled in ~bout tvo weeis,

In later work, Mur.en (194<) under outdoor conditicns in

‘_l
«

Cclifornia, fcund a nuch grecter nuaber of ianfective lzrvae of

2 durirs the fall and winter nonthis thrn in the
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Eowiire, Cole, Klire and Drudce (1944), studying tle course of
uantreated neantode infections of sieep in Lichiicar, found thcot the
nuw:ber of eges of trichostrongylic woris pasced by tle ewes recched a
minizwa during the winter months cud rose to a peax in tie next curing,
Tiie rise znd fcll in eg: counts was accourenied by inverse chonsces in
he.ioglobin,

H-w:ins, Cole ond Kline (1S4%) reported in Lichizen thet i

pesture wos apnoarently free of Enenonchins corntortus in two montis in

vhe lote sumier cnd early fzll, rnd thoet QOesovizrostomun colusbi-nuaa

~rnd Srooertia ovina were atle to wuintcin iafection urtil tiuee wud
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»nd onec~-helf montiis,
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i ISNE e
2ylond, eges

catare of ennosure

fymra § Coteartrn s34 ourvived -+ S DY tares i1
PS AP TSIy - (SR V.. N e v PECROS Ga b} ded d UL
9 R N 4" ~ S 4
the other tlres purasises,
.
2 B P S A h o e N T o0
oottt ol Lorsh (1900) studring tre 1ok

in eoctern Lontona obt - ineld lurveoe of Ustertangd: ), Trisoioztron--lus
and L tiot did not contein ceep Jroa
wovemzer L3, 192 1o anril o, 1y, uat tlhelr nwaler wes s.oll oas
conred with fre~ Livioo ¢oll rensieles oleo ercountered,

e - - e

[V, PPN S P
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Jhe expericents reported in thic pepeor were cunducied 1n

of tle

sherp vece uced In Thece erperinon?

e dl.er wroups received 110

1 Y A A B f2yemen R
or he mumoze of nwacs were civen to e
- 2 < ki . . - A ~3 s
roup to tl.e eves rot recelve prnensiiiiccine;
. 4 PR B ] L 3 - - 2. A Sty e My e
aroup B, to the yerrlins, nleo ¢ cid ot recelve itle lrag; Sroan






C, to the ewes thal recelved plhenothiczine, us described cbeove. Thece
groups of sheep were brousht from the puasture to itle burn in llove ber,
1948 and groups A and 3 werevkept together while the -roup C was held in
e seporcte pen,

It was zncwn that tie sheep of the floci uced in tiis exveriment
were parasitized by tie following species of ncustodes; (Clobertin

S

ovins, Cooneria curticei, COsterta ia circuucincta, Ostertrsia marshalli,

Trichosgironzrylus sa., Hoemoncrus coutortus, lioantodirus zo., Ocsoshin-ostomun
coluncisnw.a, pictrocaulus fil=ri:) lhellerius cayilleris, Tricluariz ovi
and Stron:-yloides nesillosus.

Before tihe reaovol of the eniasls froa the pasture to the borm,

<4

fecul exeamin=ticis were made to cliect tle presence of tie wor:is, Irass
cf e nosture wos checred three times for tre presence of infective
larvee, by mesns of a Saermcnn ansaratus,

During the evperiment, sheey 100, 193 and 200 died. At necropsy

tiie following worms were picked out: Hoeoonchus contortd:

lez

.

Cstertnzia circuancinctia, Trichostronsrlus s»o., Dictyocnulus filrg o

-

richuris ovis and Strirgoyloides n:wnillosus,

Throu:siicut the experiaents, tewperatures in tie barn were re-
coréded with e recordin: ther:aneter.

Zvery two weels {rou loveider to dorch 17, and every weexz {rox
warch until che end of these erzeriaents, sausles of the strow nere

plczed uwp frcm the pens, cnd exvexined for the srecence of tle infective

lirvee of prorocsitic neuctodes, The inlective lurvie could bte clbiairned
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from tie strow by using tle follovin: method thnt was adoeuted frou
Tavlor's asdificaticn of Boeruznn's method. Sauzlis of stran vere

vt points of tie sieep vrrrn, ot rondo.., in swch o
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we.y thet every spol was represented. on reccling the lovorcicry, tle
strav was thoroushly mirzed until a houogencus mi:Zure wos obtriied,
About one hunired fifty :roms of such o mizture wos placed in o lar.e
tuczet and weter wos adlded until it cl.ost reacted the top. Ten the
wnole mixture was stirred in order to obtain a couplete sus:seusion,
After thot the straw vwas zlloved to stand for tiiree hours or .sre in

the buctet, ~fter which it was re.oved. ITiie susjersion was tlen

stralred thrcuch a ccarze mech nd agein throuslhr 2 fine screen of

forty meshes rnd alloved to settle over ni:iit. Ilert morrning, the

4

sunern“tqqt f1uid wos carefully syphened off leaving o cedinert in

tixe bottom of the buczet., This sedinernt wos poured off into large

centrifuge tubes wiich were centrifi-ed froa tiree or five winuies

2t 1,000 Za,  The supernatant fluild wos =_o7a corefnlly syshoned off

-

and the sediuzent containi.g the larvoe wos poured out tround filter

ilter

[T}
-y

poper, 13 cius. in dlaseter, stanlis; over several siee 0
paper, Care Lud to Te tuien 1a order that tle sediaeut spread over

the viole surfaze ol the fllter piper, The preporction was watcled
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and befcore tle woistiurs o
it wes »icled up ond placed, sedlaent sile dovi, 1into a lovge
Baeraann epsarctas, previously preocred., The wmeterizl wes alloved

to remaln in the funn2l for forty-eligit houwrs, ond tlen 10 ml. of
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liguid were vitidrewn ~ud cextrif ed for oane minuie, Tle supernaian
liquid wos nipetted olf ~nd tle sellient enzx:ziied for the presecce of

ves tie 3toll  meinod, sli lily wmodilied by Howiins, Cole, liie rnd
Drudze w.s descrived Ltelew., fFour gro.s of leceeg were :l.zel in t'e

to ane 60 ml, 3o lass
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Leacs v Hus into the fiask, wwnd cliter tei.g stalen for a wille,

b R § s = . ra o ym R ey <A 2.
t.e flosz was put into Ti.e ice baox over ni nt. Tie next 4o, l.u 21,

or 0,10 ml. of tie contvents ol tue Svoll flick was pliced in a s:all

a

L 4aad M - ERNS N PR I S - 1 ] N L2 u e e o~ - B, IR _
cenirilu_z tube which wns then filled wizti. concentraited suag r soluslion.

lin was ploced on top oi tie cenirifuge tusce in coutrct with

o
Q
(]
<
(a8}
&
[&]

t.e liquid so thint cnly o s.zil Lubble relciqed nad centriiugced =t

1,00C R for cbout one minute. 4fter {nis oderutlcs, tie cover slip
was rewoved, ploced ocn ow osiile, .nd tue egls counted,
.ctial nuater of e; s ner grua of fe;ez, 1€ nwa.er oi eggs ercountered
in the slile exa.nined wrs multislied vy 10 or 100, according to the
thlen irom tie Stoll flosk., In oiler

aaount of atericl nreviously

vords, if the quantity of tie Stoll flasi cowtents trica wins 1.8 ml.,,

the rctunl nwater wes opitalned by aalitinlirlin; tae nuwacer counted on
tre slide by 10, If 0,10 ul, wos used, tle result wos opiniced by
aultinlying by 100, cenerally two or turee siides were cosunted to

establish 2 weon,
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The first infective lorveoe froa the pens of groups A and E

o

*

were observed on April 14, in very s.cll nwiters, as coopnred with
nre-infective lurv=e ond free-liviny ne.ctodes. .0 infectiive lorvee

were ovserved Ifrun tie pens of groun C during these ooservotions,

These infective lorviee vere ideantified ns Lcaotcolires so.,

T ) a4 SN -~ -1 Eo - ~ 3 - o~ T TMya2 e A or g e )
Ecengnchus contortig, and other short toil lorvee, proveaily Zriciosiron-—luc

S2.s Lo zttempt wos mede to detveruiine ti.e pre-in

recorced in Tetle I, Free-living neaatodes vere obtained in ore=zt

nwater ot all tincs, not only from the sen of sheen not receivin
picnothlozine but zlso froam tne wen of sheen recelvinog thot drog,

First stage lorvae of Dictioceulus filaria were picied up on lesruory

2, and suuseguently. Second stzge lurvae of thls wors were observed
on &pril I, {roa Loth pens., uoe irfective lirva of this lung worn
was cean oun April T,

On April 14, o nuxnter of pre-infective nud infective lurveoe

of Trichostrongylidee ond nre-infective lurvi.e of Dictyocnulus
filaria were reccvered from tie pen of the sheern not receiving

phenothiezine, Only free-liviag and

v

icthrocaulus lorveoe were

ottzined from the »en of ewes receiving pherctiiccine,

A sumanry of the te.
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the period in which tlese trizls were in progress :rre recorded in

FPiguare T wvihiich slows the moxisuwa ond nminimar weeikly means ond tle
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vee:ly uean., x-.inction of this <roph wcze 1t poscsible to couclule,

in azreec.ent with vorious autiors thrt hove woried on tle bionciiics of

the nenrtodes paresiticing sneecp, thnt the te or tures recorded during
the winter months were tos low for the develep.cnt ol tlere worna, o
to the nresent tile, investic.iions on tie overwirlerinz of neantodes
pars-sitizing sheen huve teen corried out aliost erciucively on nosture
or in si:zuluted pusture condiiticone, e understand th i these resulis

mey not epsly in whole, to tie conditions in ile born, rFrobolbly otller

factors interfere witn the develos.ont ol tiese porcsites in t.e born,

Tt is knoun that tihe teonerrture unier tie strow vwas hiihier tiin tint

R

recorced in the g¢roajslis., g s of socue cpecies =re alle 1o sirvive at

low texperniures for a rel-itively lon; tise such es the teper: ture

'\
ct
]

obcerved durins these exgerin . As now layeors of strow were -dded
the envircuent ol itle ne.ciode cors tecw.e woraer. wa tie otler hungd,
we must consider tlie unfavoracle conditions to <..e norul cdeveloo.ant

0l the lorvee such re tlhe noturcl fermentoiiosns tiot e cble to 311

a cre.t nuaver of loivee, Desoite ndverse teacer~tures it vwos evidenced
ag will te leonsiruted Leloy tit scue c€grs cdeveloaed 1o in
“.iare rose 1o GOOF., ond re.nined

2avee in lote Februsvy wien tne

a pear of 5077,
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near this level. Durin

PN F

and o low of 227, Therefore, the nuiter of infective lu:vee must heve
teen very smiull as wiz deaonstrited Ly the failure of the Ereracunn
a:poratus in recovering thea, Cn woren 7, two lalbls were Torn in roup

5

4, one of wiich died cn april 10, AV post-morie. exa.irncilon ten
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recovered., Cn
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N>otoliras s», and one Tric

Februory 21, yeaerliag 100 died, and

e~ wm D
Hoewsnchis

in greal nwater. 4 few nodules of Cesoplajcstoaun cnd some Lawture

for.us of Ioenwancliug contertus were obtained. Previously, on February

21 cnd <%, yearling 200 and 193 <dled wnd the followin. neurtudes vere

recorded: ilcnntodirus )., Irichostron -lus so., Kietonc’ous contortus,
~ s . N $7 ~5a2 [ W] A2 - v 2 ey - - IR,
cictyocoulas fileorie and Srizharis ovis, Lo imasture foras were found,

The nuncer of nexntodes encounteved 21 necropsy oI the slhecd =bove cited

ere recorded in Teole II.

of neantcdes

Ui

e cre uncule to explazin wiy obther specie:

frecuently ercomtered porositizing shecs at Wichigen Stite Collere,

[
ct
{
ok

is possibl

ct

could not ve found at post wortes eraainction, I

these vor.s ruy have teen passed out of the Lody as thelr bionlo_iz:zl

crcle hud finisled.
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Eetveen eorly Decerper, 19

ck

s 1 .. r
i

esperature reavined btelow {reezing noz® of the

4 O-

b

. except for two doys in Decerber, the 27th cnd zoth, when the

(@]

v 0= . -
teiperature rose to 45°F, cnd 45°7, ressectively, cad on Janu“ry <o and

26, wien it reacred 42°F, Tie miniuaa teperature rezistered was 16 F.,

on February O ond 3.

rrom late worch to the end of those experivents, tie teuper tures

0. . . . 2.,
recorded wvere never telow 40 o,, excedt on &45ril 1, wlien it reccheld 337F,

Durinz tidis period the tezerciure rosze to o maxioum of 6777, 4t tlese






o~

teuperatares the development of tle free-living st cs of gurcsitic

m

nex todes wes peossivle -~z woes densnsirsied by tie recovery of tle
infective lurvece froa the sirow on Jpril 1= ¢zain on Avril o1,

N

T.e nwater of infective lorvee wins very s.all as comprred with free-

living nesuwtode~ and Dictrocoulus filoaiz lurvee,
Z;s counts of the thres sroups of chieen in the evneriient

niade ot regul-r interv:is and the results ~re civen in Fi-ures

II, IIT ond IV,

Fizure II slows the veriniion otcerved in the ez; counts of

Al

} 3
(+3)

n of this fizure, ve

(@)

the yesrlings durings tiids neriod. On exanain.ti ,

observe thot there was a dro» in the nuwiver of egrs ¢durin: the winter

months., On love.fer 27, 1945, e: counts in this group showed an
everage of §,000 jser gram of feces. In reoruary, tie cverage fell 4o

1,100, Fifteen cduys Loter, zud in subseguent counts, tie nuater of

czzs increcsed sharanly to re-ch: 17,800 on lLiwrch 12, &5 three animals
of thais group died, no averza. e wos cilculoted after thcot dute. e
two sheen still clive hud o gre.t increcse in e mu..er of e .s per
crea of feces, Yeorling 194, from 3,000 on wirea 22 1o Q,OOO on asril
12, and yearling 190, froa 172,000 vent to 10,003,

Id¢enticzl re~ulis were obnt:ined from tie ewes nov receiving

pherothiazine, excent trot there wos o declire on wirclh 27, probully

"
-

bec-use no feces could te collecied froa cve 7. On april 1.

D

<+
9 Vaa
rise vwes obeerved ooooin,  The nunter of er:s of eve &7 rose Ifroa

L LSy

8,107 on Linrch 15 to 41,000 on Apnril zu,



mixture, the resulis were coupletely different., Pructicolly no waried
differcrce wos observed miacng the e; - counts ol tils group of sleen,

The avercze ronged fron 110 te 207 e_gs ner grea of feces wiich con be
considered insizriiic
~ e ® 4

hl - S Crya s a0 A= e 3 A
Tle resulis cuserved in Srovns A Ll o oere In ceoorinnce wina

~ TN v e N
thiose ocserved by Turner a:d woon (1tk%), Zavodovs.y wnd Zvicguintzeo

Worsn (1936 , «ud Howkins, Cole, Xiie ord Jruage (16%4) in wlchioan,

s 3 rod
s

Tie increace in ey;s counts ..oy be poriially due to irgesticn ¢

[

n L1V o 1o the veriod thot tvi.e sheeyp Rtel in tl. SN
nfective lorvee cduring the period thot e sheep reuacinred in itle barn

(=

Tiis incrense my te portly due to irngesticn of 1ifective lurvae wiich

survived from the zrevicus full, aleso, tlils increace iy e due 1o a
certoin noturel pericéicity of #le woruas. e ooree with Toylor (Luss)

ceste tine fluctuotion in the ey ccunts ere referrable to

variztion in the rate of ey nroduction of tie adult worms rotier then

the fluctuction in the rate of intake of infectiive lirvoe,
. . ~

The reculie colserved in ezt counts ol trouny G corniirss thoce

of Hoternann cud Stort (1¢7x). Tiey found thut phencthiazine-salt

L2

~ticn +t the rote of 1314

S

riixtures offered 1o sheep for deily coasun

D

vere effective in steppin; the developiuent of porasitic lurvee, It

& P

is cgsuzed thot there wes no cevelopuernt of esss te iufective lervze in

this pen duriig the tire the enimls received thct ziiture, Thorp ard

i)

Keltn (1542) fcund thut phenothiczine-sult mixture reduced ire nuiter

of rneantole egie in the fececs.
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Erperivents vere czriucied iroa love ler, 1948 to «2ril, Lo:7,
ot the cheep tomof the Wichiloan Strte Collegse Iaiperiscniul Sintion,
to obtain datr un tre survival of nextole purizitre In tie Loin durin:

the wiiter months with notes on heuosplcobinp, vel bt c»d neantode e

Ore .roup ol yonrlin,s wid one o or cowes not receivin; rny
tre tient wnd one zroup of eves recelviig o lils phencthinzine salt
miziore durding tris ti.e were ured os text cniznls in these erperivents,

>
-

=D
-y
[
@

2 Togylor Zoeruenr techinigue, so.:l-s of

(&)
Q]

By wecins o
straw tere siclted up .t recalur intervals to checx tie presence of

.

nfective learv.e of neuntode vwresites, The first infective l.rvoe

e

were ooserved on 4pril 11, in very suall nuabers froa tic ven ol tle
enicals not receiving phenotiiczine, o inlective luorvee iere cbse v
froi tie pen of crnir:ls receiving = s2li-phenctihiazi:e wixiure., These

lorvee were identificd s heouzt ::*r“ SZe, Hnocacnchus contortus, and

other short tall lorvce, Lictroccalug filoria, firet and second sic_e

larvee were pic-ued un cefore april 1, Irom botl [reups.  Irom late Warch

to tre end of these evperizents tie telperaiures recorced vere never

; . O . . . - - 0. . -
below 40°F., except on 4s1il 1, wlen it rezched 2877, Darin thia

Ao

period the teciocrature rose to o noxiiaa of VT

Desvite lcw iteuprroturcs it was evide:ced

tisg level wntil 1late in ek,  vith

s . A0 .Q. - R B omy
a neal of U0 F. end 2 low of 327 r, The ruwwer of infective lawoe






tust have beern very s.anll os was deoonstrated vy tle fallure ol tle

it

ceraann cpparcives 1o recover tle:s,
There was no evidence of infective l.arvie Tronm Decentrr, 1935
until l.te February,

There vins a drod in the nuaner of  neastole eg.s Quring tle

>

winter wontls fellowed by = rise in ilie trougs of siee) not recelvin:

The foll cod rise in ez counts dses wot ejnenr to corresuond

with tie increace nnd cecrense of pirasites

. Toae . A s v eaA A AL A A e M ~ .
Precticolly, there wis ns w ried difference auon. the egg

counts of sleep receiving o sali-plenctiiczice mizture,

~

’ e .

An 1uverse f2ll -nd rise in heucglebin was found In
coaneorision with tihie ne.wtode eZ; counts,
= 1 - TTAvr Sa VO e el (e 0l el e g d .o
Betuween ioveuteor ¢ ond worch ¥, tie yerrlin s goired on
cversce of 13,7 poundes in wei, i, The ewee not recelving pierothiizire
ain of 3.7 pounds -1d tie ewes receiving phenctiincise

an vero.e

an rveraze of 12,9 npounds.
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