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A HtfA vttli ft rtntwwi iiiMinr of piiif««%lit9« t« valuAliU

to tho ^roller grovwp aoi to tlM poultry pyofo«p» Zt onililM

Ilia to pvoooiit tbo ooBouMor vitli on ottroetivo ppoduit ot •

BiniMMi 0001« Brollort iiltli samf ptnToothom oro eofftl^f

to tho proAuoor aod proooaooTy booouao «ony itf tho plnfoothora

«tn not h9 temum^A during tho aoelMunlool drootlng proeoot*

9lM rosoiaiAg piafootlMro hovo to bo rosovod by hasiA^ on

tporotion vhtob to oootly la ti«t maA Mnoy* fte iaaovotioii

of Mgli oaovDr broilor rotlono« UvroTod IwoodUig MtlioAo^

ond bottor onigoaont pr«ettoo» hovo onolilod foraopo to

prodtioo aorkotvolfto brolloro ot oorly ogoo* Thio boo aoMt

tbot foothoro hftvo looo ttao to aoturo oad tbo rosuXt to ofton

o lorso Bnabop of plnfoothoro*

Poultry broodoro bovo folt tbot tho pinfootbor probloa

oould bo laprovod throvi^ tbo latroduetlcn of tbo oox-llobid

fOBO fop oorly footbortng (j|} into tbolr broodiag fleoko*

Ylilo to oooily aoooapliobod booaiMM tbo oox*ltalBti tmm (}0

U poeooolve to Ito olloUaorpb for loto foothorlng (J)* Tbio

aooae that all oorly foatbaHaf obioko oolootod vlll braod

tMOt mA ooBBot bo botoMsyfoat far typo of footboring* 2b«

borltod foetopo othor thou tho oox^llnlcod g«no oUo offoot tho

roto of faaMMPtag* Btpoioo trorying la foatbor dovolopaoat

bato boon ootobliobod oitbin loto foothorlng obioko « bovovop*

tbio ooeoRpllabaoDt boa boon roportod within oarly faothoplng

•bi^n only for tbo outoooaol ooadltlono "tapdy" oad "rotardod"



Wbi<tik Wf d«t«rlb«A «B 9i««s alx snd a«ir«B» 8qm oth»i>

vttviatlon hM iMiim tito«rf*d wlthia ••rly r««therln£ ehleka*

fliis v«pUtt«B Mtj hmw bttsB «A%w«d liy autosoMl ttodtfyiag

flM pi^MUt «ip«PiatM% «M dMifMd to previa* aor«

oyitieal iftfevmitian m tti* fMtiuNi of th« varUtlcn Id tlii

htAf 9lvni« of bird! jposMimiiig tim —x*link»A gano for aiirly

f*«th«rlng« Ot)]*r m«Jor tnfanwtton tou^t ecmeomod th» f«*

UftiM of ptnfaatbers pr«««itt m% wmr)m%mugft te th* rnplmnnm^

of tlM a(Mrn and Juvanlla plvtMfa*

nvzEv or Lzfsiufm

T«niitiol«igf

Sotoroi liTM hftvit ^m «Md to daaoriba tbo offoot tf

tlM ••Jfllnmi itso offootiim f«oth»rlns« lAta foathtrlng hoc

^m rafosTOd to aa alow or poor faathoring^ «lioi>ooa ita

rooooaivo allalosorph, oorly faathartiig» haa booo rafarrad to

«a faatf ooll^ or rapid footharlnf* Varioua a^atbola oaro

oaaigBOd to thla ootidlticm* Sopolirovak? (1982) eaXIad tha gono

oauaing lata faathoria« *|Qi|i" mA Ita reooaatvo aXtoloaiorph

*—wHa", Ha aaalgBoA w> •faSnOM to thooa taraa. t^rron (1086)

UMA tlio tonaa vapttf and alow to Aanota tba oaoAitlena. Ha

•aotptad to tbo fonaar ttao afiriBMi (jc) and to tba lattor tHa

•9ii*ol (Jg)* In lator atxadlaa ffarron refarrod to tha faatiM

aa oar17 and lata foatlioriDg inatoatf of rapid and aloo* 8ort«if

•Bd llittorahaw (19a«) aaaifmid to thia aax*liaiM« OfiBditlaa

tha ayatool igi ^^ JBttXBL SiSUSJk <o>^ort olag)* fUta aya3bol baa



b^m MMpt^d liy wmt fttxthors m tb* tyif^l for tlM »«x«

llalMiA fiMibMPtos •«ii4ttt«i«

Xt it th* Author* ^lUt th«t *«arly' and "lat** tr« tti*

mmf d««lr«bl« t«PM «• ui« wiiti! ditowstns tiM »«ic*liRiaNI g«HI

f«r fMthtrlng b«Miivui« ttejr <lMOi* ft Atrr«r«Qe« In the tlaw

that tte» f»iith«r «Mrs«« ff*on tb« f»«th«r folllel«» Th« oth«r

tenaa ap^jvar to show tba •9to4 at whleh tho faathax» groot

aftor tta appoaraneo fy«« within tho foathoy felttolo» *hleh

My »ot noeoaaarlly dlffor la tho too typoo, Throttghwjt thla

WmoU tho turva oarly and lato» with thotr f^spoatiwo ayoibola

Q^y and (^), oiU bo usod to donoto tho foathorln- ivm to tho

•ffoot of tho aox«lin]Mdi sono«

Sox-llnkiod PoatharlBi

Sopohrovoky (1983) i»opoi»tod ovidonoo frtm Mottnti of

BawoA nyMcwth Hooln to mtoatan Orloffa of a aox^ltnlBOd faot«

vhloh rotardo* tho foathor dovolopHoni In tho progony, so th«l

thoy had v^rj sieall tallo at one and otio-haU aontha of age.

Vmvor (1985) fo«md that JoFsoy Blaoir Slant oaloa nated to

Vhlto Ughom fovaloo ppoduood Fj^ prot^oay t?«t ooro Xoto

faafcborlns, whtlo tho roolprooal orooa prodyood ?, offaoplag

la ohloh tho naloa ooro Isto foathorlng and tho Toaalos oarly

foathoping* Thooo flndinco «oro In ao«o«««Mo olth SoMhrovalcy* s

M«Mly« that tho pato of foathor aovolopaont «aa dtio to o oox*

llttltoa faetop* Thoy also tUmm that oaply faathorlag, whloh

Is ooMooB to Kodltoppanoan bpoods^ la a roeoesivo allolOEsorpli

to lata rmmmins.



Yte ••x«ll8lw4 gtM tof lu«ne«s th0 rat« of f«mth«rli»g

trcm htiMkiAti throu^Jftoot th» grovlag period, l»ut has no In*

ilwuMM «i %1M fMitlMrlBg ftf mt\ii*« birds* uma^d mpm tim

dMorlptlOM glT«» by ««rr«n (1926, 1944 )« ••rXy ma !»%•

ftatlwrtes «bl«k« aan b« elMttfitd lato two d«flnit« gMNipi

•t hatehlBg tlat and at tan to tvalva daya by tha appaaranae of

ttelr aUig asd tall faathara* At ona day, aarly faatharSsg

•IdalM axbtbtt wing nowwftB that ara thlonar and uf taoiiklilrda

to thraa«foartha tha langtb of thair raapaattva prlaarlaa* !b

lata faathariag ohielia tba «l»g a«9«i*%g and thalr priaariaa ara

tka aaaa alta, w tba aovarta aay ba iMigap than tha iMia «tng

faathara* xi^arly faatharlag aMdia will hava a Itrgar nualMr

«f aaacndary wing faathara praaaat than lata faatharlag ahtaka

at thia aga* Mttallar, at al« (1982) raportad that aarly and

lata faathartag ahlaka aii^ ba aaparatad tsto tao ipNM^ m$

ta taalva »aaka af a^i* At taalva aaaka of aga lata faatharlag

blrda had only lanatara Juvanila aala tail faathara ahlla la

•arly faatharlag blrda a Majority of tha Jwraalla aala tall

fMthara had baaa raplaaad prtai* to thia tlaa*

•MlllBg (1982) fouad ao dlatlnot dlffaranoaa bataaaa

aiftfjua pgMMMlag tha aas^llakad gaaa for aarly faathtrlag

and thoaa vith tha allalMWijii tm Uta faatharlag witll tha

atnataanth day of Ineubatlon* Oa tha nlnataanth day prlaariaa

MHtoar 1 iod 8 (Bi«A>arlBg dlatally froa tha axial faathar) and

%h»ir raapaativa eovarta 99f attirgiag from tha faathar folllala

la aarly faatharlag anbryoa* Tht lata faatharlag aatoyoa



ilMWH<l so •m»0m69 or tb«t« pviMrlM end onl:f cUi^ grvitti

8t»r<»r%h (1«I9) T9pw%0A en •xpariMuitt •«»aii»t«<! In tm

tMMplMitieiK of skin fros on* MM to ftnoth«r« TlMiw »•• t%»

MMd froK tte %amkM of OArly uid lato UmthatwUtg •hUln tntf

«•« cr«n«4 la •ftoh ««•• onto • »lpd of tho eppoait* f«ftth«rin«

%f9»« Si found tbat the rftt* of fOAtiwiPiiMS !» tt» tff«M9ln3to4

%!••«• *M d#iWi<iB» «pon tH* i»n«tt« aako^up of tho dcaor cai

tbtt thfl foaotypo of the li«it had no vlttblo aTfoot on tfao

fMtli*r d«v*l^pMat« It MtT ^« coMlirtcaA thortfnro, thnft tho

Mtttti of tho sox^Xlnkod tin* 1* rMtrUtod to tho foft%h*r

folliclo*

1% iMt ^mm 9P9^Xcn»Xf ftakod %h«t during ttmir growlac

ported o«rly ond l*to fvnthorlng oto&tkt any bo dlTidod into

t«e d«flnlt« group* nooordlng to tho dlfferoneoo thnt oxist In

%iit doToinpMMit nf tfaoir pIibmic** «tthtn ooeh imnp timro m
variations vtiieh nro n^pnrontly dno to aaxYMl di»or]^ia«» aotlan

Of lionMBonf «Bd mAnnflwil aodifinra* Doftnito grouping of

1»trda with ttMMt vnrtattona haa not boon pnnniblo ao thnt in

•oat ntudiea vlttsln grm^^ nlnaalflentiCM^a havo iMMin bauiod on

•rbitmry fonthar aeeroa* Tha nMraBt of fnatharind ovor tbn

bank nt vairiotta a«aa in ana of tha n<»«a popular aaya of

olaaaifyias tti* fonthariag of birda within tbaao tao groopa*

fiajtual DiaofBbim

davayal invaatl9ntM>a hava yayavtad aaxual diaorphiaa aa



• fMtor In ttm r«t« of f#*<sh«r dev«loi««st» tfftrttn (IdM)

fppH^ that ill Ut9 ftathwplng ehl^M th* fMMl«» f*«thiir«d

Ml tom*r tbM tlw »«!••• ^•xiulI dteorpldMi is lat* fMt!i«r»

lag ohlcks h«e also bMo r9port«4 \tf Jmp «»« llt»rl« (1357)»

Badi ttsa VMVtn (I9»0), I^wpro* moA »aiv«i (1944) «&d aift£»n*v

Mi ^uU (1946)*

BsTS ftBd Sttil^omi (1948) obsorvi^d «hftt •«rly fenthcritMl

tmMA99 fMtlkiMd MM MpMXy tfcuwj ••rXy fMthtrlna mIm«

tlMlr findings w«r« ocnflPMd by D«rr«i tad «*rr«n (1944)

»

dUMMr Md Jull (1946) and H«y» (19«8)*

liiAiriftM «r Hai^ f^atlwrliig

. Thi ««l*ll»lMd fM* fW fMtlSMPlBg U not «1M Mif

iM«%l« faetor whUli affaott «!• Wkt« of fMth«r ddT«loi»s«nt»

VsfMn (1933) M9«rt«d m •ta^U ftutoaoMl p#Mftslv« fMtor

»

"Mtardad*, whieh nodlfl«4 %li* MpMtslon of MilMry ••rly

fMth«rln« 1» »|R<U C«rtl Whl%« l*|^orna» flM flM fop re»

tardad fMltovlag M«trU%a fcha bopmI davalopaant of all but

tha first thraa saacndary «l»g fMtbars In day»«ld ohleka> and

9Mvant8 d«val«MMit of tho tall as Mil aa tba otbar aM««d*

arlM tip to tan days of agt* ths affaats of tha ratardad gana

ara vat irlalbla in tha plMftga «f adult birds

•

MClary and aaaraa (1941) rapwtad « awtMOMl raeaaalva

fiM in aarly faatharlng atoek that a^uaad indivldwila in a

strata «r aUigla eai* Vliita I««^MMa to fMthar alevly* Ttmt9

dasarlptian of tfea appaaranea of tbaaa individuals Is spy

•laillar to tlMtt for ahleica pMSMalng tba ratardad fftat<»>*



t^rrem ana ««rr«n <1M4) 4««ori)»«d an nutosaBal r*««a8lv«

idifUr, *M6Aifi*d •arly", whloh aupsn^sMd tte covMaX •»•

pMsilot) of th« •x»lia)c«d g*iM for aarly faatbaring* TImx

ngfltttad that thla eoodlttoa nay ba tba aaasa aa rataftfsd*

tbaa a ratardad aira vaa «ata4 to a Mdiflad aarXy daa tMa

of tha prtimj reaanblai tlia paranta^ tout the othara «af>a

naraal« Tha faat tbat aaaa of tha progaay vara noraal in*

dtaatad that adtfitlonal aadiflara wx% praaant*

^MM mA Batt (1940) tfbaarrad an autoaaa*! raaaaalva

utattoBf "taMj" (XU lOiiah affaatad tha rata af faathariag

in Stasia Oai* fhlta Lagh^m ahUka. flitaa ahieka shcwad littla

or no doTaXapaaat of aaaondary wing feathara at 10 gaya cT aga,

vhlla davalapnaat of a tall did not atart tmtll about alght

«aaka af aga* fferaagb fvptlMT taata ttaay found that tardj

«aa a raaaaslva allala to tha ratardad faator g»pwt«g by

Warraa (101S)» Jtanaa and Aitt (IMS) daalpiatad tba ay^bttl

(j£) for ratardad* Tai>dy« Ilka ratardad^ la n«t phasotyplaally

irlalbla In laatura blrda* Both aro raoaaalva to tha allala fop

tha BCMal aoadltiaa, <2)« "|^ la tha only aaiftar in thia

aarlaa ^ oraltlpla allalaa that paralta tha aarly feathartag

gana to axpraaa Itaalf

*

Siaoltanaofttaty with tha mpm% af Jaaaa and Hutt (1»4«)»

«i«t»baB aai lalpin (1946) raportad avldaaaa of tha allalla

aatura of thraa faatera ahlah thay tamad *B«nBal"« "ratardad"

aad "ala«"* Tha aaa «f tha lattar tarn la unfortwata, alaaa

aaay aaMnra hava uaad that tarn to daalgaata tha allalamaopph



of ••Fly f«»tlMirlng» Th#y iwiy b« %tm mm ••rl«8 of ftll«l««

daserlbtd by Jon«« a»A Butt*

Ollwv Factor* Affoetlag F««th«rinc

f«rren (1998) ostabllshod two •tMlns of Uto

foathoplng eblcko vhleh dlfforod gonotloally In Aogroe of

f»«thortB«« This «•• ppdb«bl7 duo to aodlfTing fonoo Mting

•oporotoly trom tho toxMlialMd gin« for Uto fo&tboring* Hays

«Bd Soabom (1948) ouggMtod a domicaat o«feo*o«ol foetor (jL)

fop footboring that had a ountlatlvo affeet with tho raeosslTo

•ox^llnkod goQO to produoo eonploto back faatboring In birds

St sl^t «s«ks» This siHBilatlvs sffoot tsndsd to rsdwo ths

SSJCttsl dlnorphism In tho roto of fostborlag* fMs My bs ttas

SMS gSMtlo faotor that Radl SttA »*rron had prssont Is thslv

lots fsathorlng atfains*

Darrov (1941) ^boorvod varlatlona In tho fsathorlng of

birds possssslng tbs sss^llnaMi go»s for oarly foatherlng*

TiMso variations vsro ppssset st ons day, ton days, and sis

vsoks* Bs attrlbutsd thsss ariatlons to tho aetlon of

Mdlfylng gsnoa. Eurry sad l«vitlHif (1985) rspsrtsd ^st

only a SMill part of tho total varlstlfln In ths fsstherlng of

•arly and Uto foatherlng groaps of ehloka was duo to ths

pMssneo of tho sox-llnlcod gone for fssthorlag* TIm varlatlM

In tho oarly foatharlBg gif«nip was as groat ss tho trariatton la

ths Ists fssthsrlag ^oap* Tho variation apposrod to bo largs



•Botigh to iBply ttaftt th« rftt« of fonthor dovolo9*Mi% ai^r 1M

tiipgryyd In birds that mrm hoaoBygOM for olthtr (J|} or (]()•

Molfttlm of Foathorlng to Orowth Hat«

invoitlgotoro hove reported &r grovth rate ta

polatlon to feather doTelopoiont* Martin <19t9) glMMirvod that

the rate of foathoriuf; over the book of Barred PlfKMHl Hmk»

«aa related to the rate of body groeth in both Bsalos and fe*

aaloe^ with the hoarier birda belas the bottor foatkierod* A

•wrelatlon coeffieient of •612 «a« fomd betwoea body tMigHI

ad feather develoi»e»t in late foothering B«rred PlfMouth

Roam by Oorieke and ?Utt (1938)« The validity of their ro«

•ulta sa? be qtuiatiOBody hoioverf ainoe theae birda ware raiati

•B varioua rationa with difforont protein lovela, vhioh affootod

featberlas rato*

Karble (19M) obtained o aigBlfUaat pooitive oorrelation

b»»Klf b«dy grovth Md rate of foathertae at fotir» oightt

twelv«« atxtoen and twenty «o«ka of ago in both aaxoa of Singlo

e«i* Vfeito Ugbome, vhleh are oarly foathering* Ttie roaulta

v«»o gff gro«t«;r •IgBlfioanoe during %tm early «»elca than during

tiM iaidr ottoa* laA» and Morria (1997) reported a loo but

•igaifloant oorrelation of •68 between velght and feathering

within late feathering ohioka at eight weeks of age* Bowever,

the oorreUtion eoeffiatent betweon body woight and feather

develosnMmt in late feathoring atook obtained by itedi and «arroB

(ItM) waa too low for any praetioal laportanoe*
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Wwnm mi fmfM (1948) found tb«t •mrlj fMthtrias M«v

Biapghimn t«Tidad to b« h«AVi«r thfto Ut« jr«ftthsri»g ones at

t««lv« «««lw «r •••• fhi« ftp»««rt to b« til* first work vImm anf

•MVMPitfiB «Mi aado bot««m oarXy and lata faathariac laAlTldnalt*

flM praTloua work eltad was conoarnad alth tfaa Yarlatleno praaant

•Itbln atthar aarly o» lata faatharlu* «p«tt»a of birda* oiaiaar

«« Jtai (1946) found in Bawad i^lTaouth loaka an* Mm Hanp*

i^lf>aa» that ahlaka haTliis sU or ocra aaooodarlas at batahlnt

vara haavlar at tan waaka of a«a than «ara eHiaka with fiwap thm

aix aaoondariaa*

Baya (19SI) raportad on tba raUtlaeahlp batwaaa tlia dtgiti

of faathartns «9 to atgbt waaka of a^ and tha ehiak valgbft at

at^t md tvalTa vaaka in SSOO aarly faatharlng Ihaia Xalaod Rada*

la foand that tha «ajcllnkad gana for faatharlag had do affaat

on hody walflht* laaayar» ha augfaatad aa autoaonal s«d« *•«

fvaaant that affaotad tha dagraa af haak faatharlat M*^ ^»<>i7

«al#it at altfit aad tvalva vaaka* aadfray and Pamovffirth (I9ei)

vaportad that tha aax*linkad gaaa (J|) had no influanaa on hady

vaight at tan vaaka* It vaa thalr haliaf that tha action af

thU iaM ta in tha faathar follleU and that It la not ralatad

to body grovth*

n«nrt (l9iS| famd no aignifiaant dlffaranoa la ^ady

wai^ hatvan aajpty aad lata faatharIng hirda at alght vaaka of

igMi At It w—'kB ha dbtainai a baraly algnlfleant dlffaraaaa of

0«17 p aid in faattlaa favwping at thia paint tha aarly faatharlag

aaaa^^ hut in nalaa no algnlfleant dlffaraaaa vaa found*
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for •arly f«ath«rliig did not tnereas* iMdy «»l^t algptilfloAntly

In blrdt •!«&« •••)» of aft* MmffTf vbMi all fftototm w«r«

lB«lua«d a tmirlj hl^ phtnotypte corralatlon b«t«««n f«ftth«p*

iBf at al^t vaaica and body vtiglit at alght vaaka «aa obtaiMid*

••»< af Chleka and Tbatr Manacantat

fha ataak «aad in tfala study eonalatad of 100 aarljr

faatbarlng «hlta FlyKOuth Heeka obtalnad from a ecMmaralal

hatebary* All ableka wr» elaaalflad at ana and tan daya of

•fa to aaka eartaln tbat tbay vara early faathsrlnt* Thraa

ohlaka vara raaoYad baeauaa tbay vara lata faatbarlBg* Pevr

ablaka dlad durlag tba raarlag parlod^ laaTlng fS birds at tba

aonalualon of tba axparlaant*

Tba Hiiaka mmif vingHaUd loA 4fiA fivaa m %tm 4mf

of arrival froB tha iMiithary* Tba follovlng day thay vara

vaoolnatad Intarocoularly vltb Maveaatlo liva vlrua vaooina*

Aftar balog wtONtA In b*ttarlaa for foar vaaka tba ablalM

fitra tranafarrad to a broodar bouaa vbara tbay vara grovn vndar

an alaatrla broodar for tha rooalndar of tba axparliMint* A

bl^b-anargy brollar ration oontalnlng a aoaaldloatat vaa fad

during tba antlra raarlng parlod*

Body vaighta wr9 raoordad to tba naaraat flva craaa at

10 and US vaeka*



Dy«lii8 of tlM Pl)M«g«

fte ptBfMtlMr* present cm d]r«M«d brolX«rs •*• dtM to

tho ropliUMMrt of «ora or i«ir«iilIo pluMfO* Tho Juvoailo

foothors ropUoo dom foothort OBd tho adult plVMfO In turn

Mploooo tho Jwonllo fo«tboro* For oaoo In ditttnsulohiiii

ibo dovm foathoro fro* tkm othor plioMgo, tba Amfm^M oht^w

voro iBBBeraod In a oa—iiffllal. dfo oolutlon vhieh dyod tholr

plwMfo groen* Som Juvonllo footiiora woro prooont m tte

«taga of tho ohloka* stnoo aooo of thooo Juvonllo foothora

ooro BMiturog boaovor^ eoly tlwir unfurlod toraloal tlpo «0M

dfoA grooa*

At fl»o wooks if ago 34 JuvonlXo foothora woro d^od pink

OB oooh ^lok* A difforont eoXor of dyo woo uood for oaoo In

dlatingulahlns tliOiO dfod foottaoro froM tba down foothoro onA

•Uior plwMiO* SOM ohloko had muKf aoturo Juvonllo foothoro

ifoviag in tho ptoryloo ohoro tt»o dyoins ooa dona, whoroao

•Mmto did not havo Wf naturo jufonllo foothora in thosa traeta.

Umpo poaolbU« only Matnro foothora woro dyod^ hut In thooo

Ulrdo with on tnauffloiont n—bor of fully notura Jixronllo

foothoro, tho MOt noarly noturo foothora vara dyod pink* Tho

foothoro thot ooro dyod pink ooro aalootod In oooh of throo

^orylaOf tho haok« right brooat, and right foMorol traota.

Tfaroa ptorylao ooro uaod ao tho oaaq^llag would e«vor a rolotitroly

lorgo oroo* £i^t foathara «oro dyod in oooh traot*

Variation In tho body pluaMga of tho blrdo vaa obaorvod

ot tho tlBO tho foothoro voro dyod pink* Xt «ay ho aoon in Plato

S that ono bird bod mnorouo foathoro grooing on tbo latorol
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•td« 9t U§ Hody «hll« th» ottmr bird bad enlr • f«« f«*t}i«r«

fMVlBf in thit ftMA*

tlM Bwrttr of pink f«tttta»rt molt«d irfts us«d as « is*

dlofttlon of tta* BWi^r of plnfoatbtrt fehot ««m prosont dus to

tho rf of roploMMBft of J«»willo fo«thor». 'ftil» «•• poe»lbU

toMouM* «• otfttod pp«vicnuil7« Adult pltMMI* r«pXM«» Juvonilo

GUstlTlOAtlon of Uvo Chlokona

Tho llTO birds wero olooslfioa aoeordlng to tholr foatli^

lag eoBdltloB ftt 1 d«y» XO doya* 6 ««oko» 8 ««oiM« 10 «««ic»*

tai It voom of «0i« Tho eUsoiflootIons voro oa follows i

J|g||l|m;jgyg|||||||j|||Hg %on arrlvsl from tho hmtohory

MuravoMBts <1B as*) wort rooordod for %tas lOBgth of tho

BWrtii 8 lOOOBdory on ths loft «ing« Tho niMibor d sooondur

(BWi^boriAS ppoKiaoUy tvm tho oxisl fosthor) was usod booauso

It Is the first SMOBdMr sins fMthor to bo sson on ehioks of

this ago* Tho r«M«i for this typo of elasolfloation was to

dotspwino if ths variation to tho Iwgtti oT sooondary fsathors

St ens dsy of ago was indloatlvs of tho foathoring aondltion,

partleularly tht nvri^r of pinfoathsrs, at latsr a^ss*

Tta^T fflMffintlillat In •« •««* •• fto« wlatlon aaSBg

tho body foathirlng of oarly foathering ohiokfl^ tho book and

broast ptorylao woro 0008*04 for tho appoaranoo of Juvonilo

fsathors* TIm book fssther tract waa ohoson booauso it is tlM

last traet to roooivo ito foatbsrs and is tho roglon wboro aoot



EXPL^NATICIf OF FIATK X

Ptg» 1 An •orly f«ath«rtBg oal^^ ftw •••to of agt^

•bowing bare ftMat on th« lateral aIda of Its body oauaad

by a laek of davalepaant of the juvenlla pluoage*

Pig* 2 An aarly faatberlng •!•» five weeks of age,

ahowlng plafeathera and imnatura feathers of the juTenlle

rrlmuft l9P*«rlng on the lateral side of Its body* Leat

vnfeathered area la preeent than In bird 1*



15

PLrtTE I

Fig. 1

Fig. 2
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ptnfMthert Kf fowd on broilers* In eccitraat^ thm %»«••« traot

!• iB« of thi rtr«t %« sliow fMthtr d^vslopaatnt*

All chiokA ««r« a«or*(l for tb» d«ir»e of bftok fsath^rlng,

with Ui« two soer^t uft^di

1 • Me Juv0nll« fMifatft, mlj down*

8 « JuvanlU ftRth*r« In vheftth itag«*

»• oUmt motm «»r« ii««0«a«rf b«««uM mm of ttM JwNinlU

ftmtherfi pr«««Bt fin th« twok pt«ryl*« mm out of tbslr sboatli

m% th» tiM th« •iMtlflofttton v«« Md«»

All ehleks Mro seorod Also for d«gfM of tooMt fo«thor*

tag* row ••or«s vor* iis«d Hooawm th« foather dov«l«9Miit «m

furtnor mdvtiiood th«3 tb« f««ifeh«r d^volopoMiit on tb« te«k traet*

7b« teoTtt* uMd wfiroi

1 « Ho JuTonilo f«at2»r»» only dcwn*

1 • Juvonilo fMtlitrt Sm aMath •«•§••

a • ProB ono to six Jtawnllo f&ttmrm ott% «r «M alMiftth.

4 • S«ir«i or MTo luvonilo f^fttboni swlfe of tboir «bo«th«

•t«. KtAt, Toil, wid T>el^> WMk Cl»<alfUntlont Tho to«*l

•MMr of foathera dyad pink (24) alntia tha mirtMr of djad

faathara praaant at aaeh ago ^ava tba maabar of dyad t*mtln»r9

Mlt«4 aftar fiva waaka of «^« Tha dlffaranaa In awibar of

dyad faathara solted at %«th aga gava tha nuaftiar of dyM mMitliara

Oltad for aaah pariod*

Saoh ohtak vos aaopod for tte anount of domi and Biad»ar of

piofaathara praaant at thaea artoisa aga«« fha tturn !»aata for

aocHplag mui maad for aaeh pariod* Tbara vaa • prograaaiva
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d«cr*»»e In ttm MMMBt of dwrn isr«i»«nt for ••«h •uo««t8l»«

©U»«lflofttlori ptpioa, but th« plnf«ath#r »eor«« r««ftln«d quU«

constant throu^cmt tb» grcwSfiQ ptrlod. Thi** <l«i« w«r« n«%

tt8«d to tiM ftiuiXjsit baoftustt KMt of thm btrda ftU Into th«

saeio group when eUatUlod. It !• belltvod th»t a bott«r ootlioA

of icwlng th« variation wouXd bato batn to us« two clasatflea*

tioB systotta, om aiallar to that jBantlouad above whoro tho

•MM otanAaf'd at»plio4 tnroagjiUKit tha axp^rUwiit tsd anothar vitk

A dlffaraat ataodard ufad aach tlma tha blrda «ara elaaalflad*

Draaaiztg «r tha Cblakana

Qua of tha «ala concfirna of tha poultry producar and {»•«

oaaaor ard thoaa plnfaathars thiit cannot ba ranorod during tkm

a««lMmtaal draaalng protaaa* Tha plnfaathara that ara ramovaA

ara of llttla oooaam to hies* fo provlda oondltlona Rt»tlav

to tho«a for the proMsacr^ 7« of tiaa hlrda IS ••oka of aga war*

taican to a ooonaroUl draaalag plant whara thay wara iclUad^

alaok«aaaldad (Isa^F.), mA put tbroxa^ a aaohacteal ploktaf

aahtna* Tha birds wara pmmnA trm tha anaaiilas at tha moA

of tha piekiag Una bafora any hand plnnliif mA alng^aing waa

4ana aad than vara ratumad to tha laboratory for furthar

alaaalfiaaticm*

To inaura parpatuatlon of tha atook only 70 of tha 9S

birds uaad in thia atudy wara IciUad and draaaad*

GlAMlfiaation of J>r9»9%A Chiakana

Pinfaathar aotnta war* Mada in ttaa tiat— ptarylaa in wliiak
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fMtlwMi htA iMMB djrta plak* itah d?«i8«d blfd mw •199 m^mMA

f«r tiM tolAl Mimat of d«Ri %tet «m pMStat* "Aiis vmi « la*

dieation «r tb» Mowit «r do«B p«pl*o«« by Jwr«tiil« fMtb«ra«

1 « ]f0 dewB*

2 • V«ry slight Mattsptiis •f d«ni*

• • Slight •e*tt«riBg of doHiB*

4 • Ifodovoto oaoHBt of do«i>»

9 « wwrti dooii*

&i M off«i*t to Moouro tbo oonoiitoaosr of tho eUooifteo*

tioB U bii«a «0M MoUooifiod for drooood dom oooooo* twm^f

four birds ooro givos tbo ooM sooro both tiaoo ond mm bifd woo

oUssifiod ono sooro lovor tho aooflod tlM than in tho original

oUoflifioatifltt*

wmmss

Say^old Foathor I^mgfcli

¥ho longth of tho aoiftor t oooaDdar? roagid b^MiooM 8 and

Id Ml* for tho naloo^ with a aaaa longth of I8»97:ti,6t« fho

am longtai far faaslaa «aa 18•60^*67 with axtroBM of 10 and 18

HI* Tha difforoneo batwoon aaxoa in aaui day^oXd faathor laagth

»aa 0*88tl*19» a valut that «aa not aignifioant, indioating U«8

aox had littlo offoot m tho langlh of %>m mmamw 8 aaoandarj

wing faathar at ona day of aga* Tablo 1 ahcwa tho diatrlbutien

of birds with roopoot to tho Iragth of tho nuoAtor 8 oaa»da»y

at una day of aga*



TaliU X« Dittributlon of i»lv4a with r«sp«ct to dft7*«IA

f«ftthttr l«tigth«

HtMiM!» Itflgllii t ml— 1

io» 1 1

/«lilfta t ^^Iftm^

,

MM*

»©• ^ 1

to «r !••• « ••srr 1 t«09 4 4*30

tt 4 •«30 e la.oo 10 10*73

12 13 30*23 6 10*00 IS 19*M

18 t 1««M 8 16«00 U 16*11

U 10 a3,at 17 34*00 87 89*at

16 s ««9a 6 12*00 t 9««0

le «r mmm 3 3«M f 14*00 10 10*73

Yofcftl 43 100*00 60 100*00 98 99*4

T«ii«d«y F«ftth«ri»g S«or««

lvi(S«ao# th*t ••xiMl dlttorphlM «m i;>p«8«nt In ••rly

f««th»rlng chioks ••• •hoKii bjr th» b«ek and broMt f««th«rini

M«NM taton 4t 10 days of n^t* A«««f<dt»f to tbo d«t«

•iwirt—d in 7abl« 8» 74*48 porcont of tlio Ha«« b*d no

Juvonllo fosthoro in tholr hmU i>torylM (aeoro of onm), in

tontraot to only 44*0 poreont of tte f«Mlos with suob m •oor**

flio dote in 7«l»lo 8 also shoo that cnly 18*88 poroMt of tho

ftUo iMid jutonilo fOAtboro thot woro oat of thoip ahooths

(aooi^o of thro« and four) in thoir broaat ptaryla«« wtmrmm

48*0 porcant of tha faaalaa had aueh JuTanila faathara*
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Blghly ilsnlflewst ehi«>«^ti«r* vftJuit of 9.23 lud d.34 ip« 0»0l)

««f« tiMfttB«A «ith pcgftfd to •mi for th« dtttrltmttcn of ten^day

MM^t M tlM kMk and tor««st trstctt, rMfMi«tlv«ly«

Ooiitld«MbU v«r!*tt(» in f«*th«r d«v«Xot»M»n« »lthi» ••€»

(MS «•• «ibMrv9d «* tan «»3r«» «o 3wr«n 11« f«fttlMr» wv tvmA

In til* tMMk ptAfTlM of •«»!« iBikU^ whiU th« iMtfkt Of otiioro htA

MVorol IwwnlU footehoro s>s^«»«nt» ^4« eondltloo »•• olo©

pmooct in fOMiU** ?OiMlo« hm& o vtdor v»i*lo%lon in fcafthodP

^•irolopMORt in tboir tHPOoot troot than did mUo* TIm dots tn

fobU 8 ohoii that 8a,0 pwpoont of tho favaloa had no JtirenlU

f^«|iioi« Ui thoir teroaat traot that ««f« oafc of «ha alioatli

•%«9i» 8^*0 w%mit tm& loaa than aix juvanllo faathora out «f

thair ahofttha and 80«0 poreant Iwd Mra ^mmi aix JwooiU

ftathara that had wwrnd fro« tlitir atiaatlia* soca of thm

alaa had moto thatt aix juvenila faatbara out of tho shaath ata^a*

TabU 8* t>iatrihtttiiB of Mvda for tan-day faathwiag aa«ra8«

ftiftMi I Soora I VO* 31 t

I 18 74 .48

U i6#e8

44*00 d4

88«00 89 41*84

Total 4S 100*00 50 100*00 09 100*00

i « 0*00 ia» 0*00 * 0.00

• 89 8i*78 88 88*00 88 4«*8T

8 t 18*88 14 88*00 81 88«M

4 • 0*00 10 80.00 10 10*f8

To1r»l 43 100,00 50 100,00 93 100.00
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Xfe wtKf tw otNi«rv«d In Plata XI that on* ohlok baA

«il7 (MM Jwv«nll« f««ttaM» 9M««nt in its bwM* %9m% at 10

Aaya of a^a whila tha ethar ahlok toad aavaval awtti faathar«»

with sQ«a alraady out of thalr ahaatha* IjUMplaa of

trariation la faathar tevalapMot at 10 daya «o ttaa ahotOdar

tPMt aai in tall aiaa ara ahoaa ia Plata HI*

Ttoe tMpaaat pterylaa in both aaxaa ahoirad mute faather

davalopaaat than did tha baek i^arylaa* Aeceapdtng to tha data

afekaaii in tabla 8 luvanlla faatbara vara praaant in tha

tvaaat traot of avary ahlok olaatiflad at 10 daya of aga*

^^ivanlia plunago had appaarad in tha haak tyaat ot aaly

41*94 pareant of tha blrda. *»hila nana af tha |uvanlla

faathara apfawpiag in tha haak plarrUa aara ant of thair

alMiatha* 88«93 pavaant of tha Mi>da paaaaaaad in thalr hiaaat

traet Juvanlla faathara ahloh had anargad froi thalr ahaatha*

Molt of Dyad ^tnranila Faathara

Tha mmibwf af dytd faathara aoltad in aaah faathar

traat at B, 8, 10* and la aaaka aaa ohtalnad« Tabla S

twtaina thaaa data aspvaaaad in tama of eiMttlativa

pavaaataga af dyad faathara Meltad* Laaa than ana paraaat

ar tha dyad faathara had Moltad ahaa tha birda wv aix

aaaka af aga (dna vaalc aftar tha faathara vora dyad)* At

ai#it aaaka oli^shtly wara than 10 paroant of tha dyad

faathara had aoltad* vith tha aajorlty of thaa haing aoltad

fraa tha baak traat*



mruMMitm m psatb ii

rig* I nm ^mtmt traot of ma ••rly fMtbcrlag twmU

At t«n d«7« of ««• «Uh only 1 JufralU r*ath«r*

Flg« t TIM Mp«m% %m«% of Ml MTty f»ftttertne fMMl*

•i tm dafs of Agt tfhowliig uifwml f9Atmr» of tbt JuwalU

9l«n«it with «om« that iMiv* mmwwtd tvtm timir tbMths*
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PLATE II

Fig. 1

Fig. 2



npuiATxoff or vusn nx

Fig. I I)or«al !•« of ftn •«rly f«*th«i't«g aaX* «t twa

4ayf of tt* •!"•<»« llttU |iiv«aU« fMtb«r d«v«lo|w«t «b

tlui »hould«r», end ft •hort tall, th* «ytd tlpa of f«»th«ri

iii4i««t« th« Mount that ted tatrftd fyoai lli« abtath at on*

d*y of a^«

Fig* 8 r>mml vtmt of an aarXy faathtrlng oaXa at tan

day* of aa» •homing wmy Juvanlla faatbara on tlM ahooldart*

and a losg tall*
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PLATE III

Fig. 1

n

'1%

Fig. 2



At %mk «««kt of «0i Qifw 43 p«p««at of tlM ay«4 tmkttmmt

hM mA%9&9 kgtiln tho gr««to«« aaoont of »olti»« of dyvA

fofttbovo (S7*i« 9«ro«nt) oeourrod iia feho iMOk ptoryloo* Tho

iNPiMuit tVMt «M OMiaBd wtth 46«39 porcont, »hil« ooly ^tOi

itPMRt of tbo djtd foothtro haA Imm M»lt»« t» tb» foHomi

t»o«t« Ptaolos MOltotf on Avongo of 1*24 d^vd foothort sort

por bird thm did tht owUt* Tho dlfforonoo botwoMi tbo t«o

••3EMI «M not •l^alfleoat (% » 1*370) • It ohoald aUo bo notoA

thot no tlpiifioonfe toIuoo «oi« ^tolnod vttb rogord to oox

tnd BtMlMr of fofttboro aeltod In tim throe tndivlduol ptorylM

vtevo tho |«foiiilo footHiro bod boon d)rod plaJc*

fbo foiMloo boa moltod o olpitf toontly groator BiMl»oy of

MMtr 49t« fMtboM tbiB bod tho aoloo «ho» tbo birds voro Si

Mobo ftf ogo (1 « 8«13e)* Tbo bl^Mot proportion of dfod

foothoro for both ooxoo vol «oltod fron tho book ptoryloo

(84*14 90M0iit)» foUovod by tboso In tbo brooot troet (7e*M

ywtwt ) oad theoo te tbi fwMrol troot (47*M porooat).

Coon Sooroo on tho Crooood Cbtokono

fbo dot* owMorlsod In toblo 4 oboo that 97,37 p«rooiit

of tbo blrdo hod down prooont (oecroo of 2, 3, 4» and 3} ofior

tbo droooUig prooooo* All of tbo btrdo bod do«i pvooont bofovo

thoy ooro drooaod^ thmrofopOt down soot bovo boon roaofod

during tho drooolaf prooooo* Mo aoeurato oosoro vao aodo of

bow WMb doM «oo rwovod during drooolng, booovwr* It ooo oo»

tlMtod tbot oboot OBO third of tho down woo roaofod* Tboro woo
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TatoU 5* Molt of th« Jur«nlU f««th«ra dytd in
hit* n^mmAh Room*

&<Hr«ak eld

ct t

amhi t

.•mrYiTxw^'M^rr-mmw.TTwn^ir.
ItolM t Foaftiaa t TMAl

ftix «««ks ANMUlt 0.00 0*36 0*U :

thlgH 0*89 0*60 0*40

Baok 8»3« a»oo t*16
:

Tota 0«9f o.«t O^M
(

Si^ ««om BMMt 9*38 13*60 11*66

filial 1.16 S*00 8*16
:

BMk 17.44 16*80 16*40

totai 9««0 10,67 10*16

Tftii w—1a BMMt 46.M 61*00 4e*60
1

fhl0i 19«4t 84*68 V •6*04

SMk M«74 60*00 67*66

Total d9««l 46*00 46*16
1

T»«lV4l «»«IHI l»MUlt 78»4V •0«00 76*86
;

«ld# 41«iS 9Bi» 47*66

•Mk M»tl if«oo •4*14

Totftl 66*70 76*6« 66*64

... 1

'
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no indUctlm of aoxml dliMrsblfttt «lth r^gvfA to down •o^ros

in 4r«s««d birds* Th« ehi^t^iMap* vitlut labtitlaod fop tho dls*

trlbutlOB of dbpostoa Mrds vlth rof^OPd to 4ao» oooroo and oos

voo ai*58» tifhi«|i to not »i«rilfloant* l^ftOttealXjr half of tlio

ohlek* roooivoA &1^ mopoi (4 or &} for thti foetor» indleoting

that in aotao oorly foothorlng chlekt a ootioldorobXo portion of

tho down hod not boon roploood by JvtonlXo plwoco bf IB wooko of

OfO* tbo gr«otoot oaeoat of doon woo prosont In tbo rMMS*ol

o»A Obdotiinol o«<oo««

Toblo 4* Ctotrlbutlon of dors teoroo for 79 drooood bvollopo*

oooa>o : Moioo'
hnf^lOTK^JLlfX'^ni

1 POMOlOS t
' '"^'olol

8»4S a«M 8.69

de*32 ia»4a •8«3f

S1*0« 81«Qt ••«»

I8«^ d«*84 8*r«ii

•l»Oft 31«0S 81«0i

fetol 100.ao tf«M 100*00

Hnfoothoro I'roooct Aftop iJfoooiiig

fho aooM maibor of pinfootli»ro prooont in tho thivo

foothor tmets on tho di<ooood bliNIo voo M«e|16*M f«r «oloo

•ad 4X*9tl9»M for foMilo«» Tho dlfforoBOO of 4*8^4 .SS «••
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Mi tt^iUieaat, IndlefttlBt %tm% in tbl« ttvOy mx aiA aol

ftff««t tlM BtiiNiP of pliif«atti«i*t m tli« dr«ts«d blpAs* ttMM •

•hov* tlM atstrtbtttioii of MiPdt with r«g»f4 «e nmtw «f pin*

f«*ttisn* AlMul • vwm% «r tlw biy«« had tmmr ttmn 16 pin*

fefttiMrs «hiX* About 18 imNM«ft h$A mm* thm «0 plnf««ftto*i««

fh9 mmn wmlbw ef plnf«atl»wi pf—mt wm iS#t9il9«lS* Tli»

•Mffi«iiiit «r vtvUtioB tNUI 49.T8 9«PM»ft« iadiofttlas ttMt

«M9« «M ocnsidcrabU vwrtfttion within «h* birds villi wm»^ ^
th* fiiritor «f piafMthtr* pmvwnt aftar th« bird* wf dretMd*

nth Stttt Uiwi TttrlAtieBt diff«rtDO«s b*t«««B groups voold SMd

t9 b» VM7 srsftt to cttAln •t«ti«tU«l ligBiftMaM*

TabU •• BistribtttiOB of drossod birds for aviibtr of pinfoftthort

pPMsnt in bMK, ri#it brout« sbA right tmonl trMto*

PiafMtiMTs t JuSm^ t yjtif I fftftl
«•• • !•# H t HO* Jf I »•• %

• U 4 lO.GS t t«M • Y««t

u •• SO li Si«t8 » as*M n mm
»i«jis u «i«tt u usi u mM
dt « eo 7 id»di f «»#•• tt n«06

n W MM 4 10«SS • II«U t U«t4

YMfti M 100*00 89 M«t» ft 0t»t9

fmblo 6 ohevs thst oaly tO«oe poreont of tho tetsi

•f piafosthoro eountod i» th« thrto ptorylao voro in tho brooot

tVMt* tM fOMPdl ptdrrlM oontrihutod 38^dl poroont Md



so

the back lAerrlae 57,51 p«rc«nt of tb« total nujEbt^r of pin*

f«mth»rd ooimted*

Table 6. Location of plnf«at>j«M praeent on the drMted blrd«»

Kaathor
Tract iumb'

-tnffi^^ry
QV irerce©iT€

^paaafe

Feaeral

Back

Total

293

968

1700

g9&6

10»03

57.51

lOO.OO

Halatlonahlp of tha Rtanbar of i'lnfaathara Pvaaant After

irasalr ?^ to the Ciaaalflcatlon of Llva Blrda At Oxm ana

Tan C-ays of Age

The (Seta praaantad In Table 7 ahoa that a abMige In feather

length did nut result In a change In tiM trailer of plnfeathera*

The correlation coefficient between the length of the n«B*er 2

•aOGDdary at one day of age and tho nunuer of plnfeathera i^raaant

after dreaalng waa +.090 for asalea and •286 for feaialQe* 6h«B

the t»o aaxaa were combined, the correlation coeflclent waa

•OBO. Thaaa valuea were not atatlatloally algnlfleant.

Nalaa and feaalea were divided Into separate groupa when

the relatlcmahlp between number of T>lnfeathera end the feather-

Ing at ten daya of age »*a datepalned, becauae aax waa rounc to be

a alsTilflcant factor affecting the degree of feathering In ohloka

at ten daya of age. correlatlor. coefficients between the
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10 4mf toMk •90f mA tb» tet«I mvAMr of plfur«ath«r« ••M

••Olft Md ••356 for v»U» mi f«MiU«» r«sp««tlv«X7« ttm

•«VMUttOB •©•fflelwjt lMt««Mi 10 day lii«»«»t Mor** sbA tli*

lliM^tr of piiif•ath«i« w*s ••^79 for imUs w^ •094 for f««

mUs* 7|i«m valuM li)dieft%* thftt b« tStBlflMat Mlfttlcn^lp

•xl«t«d b»%«*«R tl» f»iitl»rln« ••«?•• «B tarn b*©k uid b«»»*«t

pt»yX»« «* 10 d«f« •»« «>• nmifw of ptDf«»tb«r» «b II» Mfd»

«ft«r th»7 ««r« dx^sfl«d«

fbm MW nwriter tf plnf«iith«r9 pr«a*»t in tte bft»k ptoryU*

of mUu dv—m^ *t 11 w^m «f ««• wltsfe 10 day ^Mk •eorta of

«M «id tvo ««i 19«8 and 18*1 pospMtivoly* P»MlM wltki m W
tey lM«k Mor* «f «m «r«rfti»t ti«0 pinfoatbors In tttoiv Iwak

tMMt *f««r diwtslBg whllo thoit with • ••«•• of two avMPtgtd

•§•7 plitfMtliora* Tbo ohi««^WMC*w wrnlnts for thw dUtrt^utUii

«f Mrdw with rwwpoot to 10 d^y hawk aooroa and nunbar of pin*

faathara in tha baek tvaat aftar draaaing wara 0*44 far mlaa

and O.Ol for faaaUa, Halthar valua waa al»Jlfleant,

fha MWi MMtoar of &lsfa«thara praaant In tha bf>aaat

%!«•% af aalaa at U waaka af a«a with vaapaat to 10<iday hraaat

aooraa waa 4«S$ uid 8«S0 far aaoraa af two and tbraa* Far fa*

alaa ttM aaoD Bwafcar af ptafiifttiMra ««a a«76, 3*S3» and 5«tS

far braaat seoraa of two, thraa, and four, raapaotivaly* Tha

#it«afttara valuaa for tha dlatrlhutton of blrda with raspaot

to lO^ay hrwaat aaoroa and swtoar af pinfaathara in tha hraaat

«pa«t WW 0«4S and 0*OS far mlaa and fasalaa fwapwatiwaly*

flMoa waluaa wara also not algnifiaant*
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••U%i«i«htp flf ib« Vm^r of Fl&fMthtM After Br«iains

TlM mxmXfr of plaf•fttbtvii prvsoat on tb« bird* Ar««Md

at la vMkt of m«« WM oo^^ttvod to tbo mm0tit of JuvorIU

fo«tlMP« aoXtod hf d, 10, oaA It wmim, CorfoUtloi eooffi«i«ctta

of «l8e and •106 »aro Ol»tftlnod botwaan ttaa nimbar of pis*

faatlMMM on tha dvaaaad blrda «id tha nvitoar of pick faathara

MOltad at aitfit and tan vaaka, raapaettvaly* Saithar fXm 9tm

•!§Ifleant

•

Corralatloa ooaffielant* of •149 for aalas and •144 for

ftMlaa vara ol»toiMa for tita raUtionahlp batvaan pisfaatliara

praa^t aftar draaatag aad tlw mnlNr of juvanlla faathara »elt*

•d to 12 w—)BB of ••• laithop valvM aaa algnlfloant* I^mb tha

two sasMia vara mmMm§A a aotraUtion aaoffietmt of •lU vaa

obtalnad iMtvoan tha two faotwni* ThU valua vaa not aignift*

oant, tharofora, tl» nuabar of plnir faatbora aolted Hy 11 wmm
of aga vaa not aaaoelatad with tiia nunhor of plnfaathara aftar

dratalng*

Tahla • ^ova ttaa ralatioa of dyad faathara aoltad by It

vaako to tha ntaibar of ptafaai^Mra praaant on blrda draaaad at

that ago*

ialafclaMhip of tha tumMMr of ?i»foathart hraaoot Aft^r
I^^aaing to tha 1>owa sooraa of tha Iff9*6. Strda

tinoo aax had no aignifieant offoot on tha nualMr of pin*

faathara nor tha down B9t»%» on tha droasad blrda, both OMta*

vara groapad togattiar for analTSlag ttao ralati<mahip hatva—

tha two faotora* A highly aignifiaant eorrolatlon eoofflolant
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5e

of *9bbl t»se obtained* A low doen soore «•« at; oclated with

f«v plnf«athors and a high down score «aa as oclatad with a

larga nvntoar of plnfeathare. Thla relationship aay ba olMiarv*

ed In flate IV. From tba data auRaaarlEed In ^able 9 and Flg» X

It mtj be observed that for aaeh Ineraaae In <3o«n aoore thera

vaa an Inoraaae In the nuLnber of plnfaathara present* The pin*

feather Increase waa ar.eller botwoon blrda with down aeores «f

fonir and five than between those with lower down aeores*

Tabid '• Coeparlaon of down scores with number of nlnfeathara
for dreaaed blrda*

Dressed Blr<^a t Birds : Braaat I Thigh : ^aok t Total

I 8 1*50 4«00 9.90 13 .bO

a 17 2*94 7 ,36 14.93 21 »Vf

9 80 S.40 10*80 19*30 34*00

4 21 9*61 l&*d6 37*58 47*86

5 16 6*00 16*7S 23*75 50*50

Ealatlonshlp of the i^^oltlng of Juvenile Feathera to
the Down Seorea of the Dreaaed Blrda

Tba tUatrlbvtlon of d^ad feathera molted at 10 or at 12

waeioi with regard to the down aooras of the dreaaed blrda were

not aignlflcant for the males« with ohl»aquare veltaes of 0*36

and 1*6B for 10 and 18 weeks, r«8'>ectlv«»>ly. ^'Ignlfleant chl«»

aquare values of 4*60 and 3*SJ were cbtelned between these
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Pig. 1. Relationship between the number of pinfeathers
present after dressing and the down scores of the dressed
birds. Data obtained from 76 birds dressed at 12 weeks
of age.
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fMtopt in f«»il«« «t th« two •«•«• «|MB thft tvo SMM «•!»•

irwipt* %«i»«lMir otai««quAr« vftluM of 8*69 and 3«96 voro ob*

t«ln«d bofe«o«n tho two fMtorc at 10 and IS voek*, nn>t«tllilj»

Tlio valuos woro not aignUTloont*

0«ii9urt«on of Llvo Body ff«t#it Md twibor of
Plnfoothero Fro««nt Aftor X)rostlns

ftfia tht MsuUo in—iTt— in Tabu 10 It mj b« as««Mi

that tha nMfltor of pinfaathora on tha draaaad tolrda «aa tndapan*

dant af body vatBl^ta at 10 or at 18 aaatca* Tha variation ia

body aatghi «aa alight batwaan tha blrda diffarisf with roapaot

to nmbar of plnfaathara*

Tabla 10* CoBparUoo of body aal^t at 10 and 18 waaka vlth
tha BHiAar of pinfaathara praaant aftar draaatng*

Fisfitatharay t

Mala

4

r^MU 4ljuJL9.,.*««i< wt. A». 18 waak »a.
SvBBbar t Ufa F«»ala MaU PMaTa

• 16 t 119i«00 1040,00 1&08«76 1890*00

16 • SO li • 1B33«&0 9i8.36 1609.M U99,M
31 • 45 11 19 1146^M 1006,S8 1466«8B 1817,91

46 • 60 7 9 11M,71 90r.f 16SU48 1188.88

•tar 60 4 • 1168 ,60 •6,00 1498,76 1116,00

Tha raaulta of thU otudy Indlaata that ariatlon axlata

*» •>>• '•*tb«P davalopmant of birda poaaaaaing tha aax^linkad



nPMirA7Z<m or fum xv

XifttAMl rum* of tftrly fMthorlng n*loft» dr«ss«d at

IS ii««k« or mm$ pri(»^ to «if hoad pinning w •Iniolsi*

tht two totvdo ro^pooont tht oxtroMO for %tm blrdo IneluS*

•A in tbo prosont sttidy*

ng* 1 UNIJ plnfoothom ond imtii doon prosont*

Pig, 8 ?ory f«w pinfoothoro moA « Tory •llgh*

•oottoring of don ff««on%«
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PLATE IV

Pig. 1

Pig. 2



40

gtnii for •arlj feathering* Thase findings «r« In aeoord with

tboaa of Larro« (1 41) «nd Htvry and Kordskog (1963)« Varla*

felons In this stwiy wara otoaarYad at 1 day, XO daye^ 6 aaeka,

6 vaakSy 8 wa^ics^ 10 aaaka, 12 waaka^ (md after draaalng at

IS vttaka*

TiM variation at ono day «aa not aa graat aa tba varlatloB

that axlf>tad at latar agaa* At ton days of aga tha chicks could

ba nlaaad In definite groups according to thilr body plWBagfli*

tiuvanlla feathers had appeared in the bao«c pterylee of son*

ohloka while other chleka bad only dom faathara prasant In

their back pt^rylaa* Juvenile faatbera wtra fapaaant In tba

braaat tracts of all chicks used In this study by ten ttays«

Tbaaa blrda aould ba accvirataly classified Into definite groups

aeeordlng to the davelopoidnt of the juvi^lle feathers in^aent*

Tha obaarvatlon »&a made at flva waaka that 8(»na blrda had

atura faatbars of the juvenile plujra e while others did not#

Variation waa present aarang blrda with regard to tha molting of

their Juvenile feathers at various agas« The largest variation

was found in tha nianber of pinfeathers on the dreased blrda*

Partia a the variation In the other f>»ct(»ra had a ounulatlve

affect which cauaed thla larga variation,

Tlia variation within tha early feathering blrda vMiad In

thla atudy appaarad to ba graat enough to suggest tfiat further

tmpgpowaaftRt In feather development could ba made In birda that

alreudy pecaaaa tha aax-llnkad gana for early faatharlng* In

thla study It waa not poaslble to determine tha type of ganetlo

factors causing this variation, aa tha stock waa not pedlgraad*
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TlM br«a«t pterylM la «MBg tbo fIrat f«*ther traett in

vhlsh jvrr«nll« plttss«g« tppttftrs^ »hil« tb* baek pt^rylMi 1« cm*

•f tte laat faathwp tr«et« is vhi«h jisv«b11« f«fttbtp« mpp—r*

Xr this itudj th«r« ««re alnoft aix tiaM M MUky 9inf«ftth«Ni

•««Bt«a in tlM toftek tMet «• io th» tor^tist trMt* 7)m xwnffci^

eiA b« mmim ttet^ st lnE*oll«r as«» thart vill b« ir«Hr>p pin*

tmth»T9 pr«««ot In tbOM ttPMui whmrm Jw«nil« fMith^pt ftppMUP

•«rly fehftB In th08« «mui «li«j« th* Juvenile fe«ttwv» ftj^pMi*

lete*

Mo reletlonehlp »•• found between tiMi ntaiber of pin*

feftthere on tlM dmased blrde ead h^j ets« of the ohleke •%

ten or at la weeks of age*

Dirrereneee due to eex ««re ob««rved et ten &my tmA 18

««eke« TIM ftavelea bed oontiderablx iKtro juvenile feather

larelopmant in the breeat aad back pterjlao than <914 nalea •%

ten d«fa of age* At 12 woeka a algnlf leant dlffereoof exlatetf

betvaen aaaea for rata of molt of Juvenile faathara with tba

faaalea noltlng a largar nwnber of tbelr dyod feathers than tha

alaa* Kvldenee of aairaal dUiorphlBM la aarly fMtharliig

•hieka^ with fanalea faotherlng aore rapidly than laaleap tmA

lM«B pvaTloualy reported by Kadi and Warren (1938), Bays aaft

ftat^bam (1944), Olat—r aoi JitU (1948) and >fef» (1888^

atnaa aairaal dlmorphlam ««« foi»d in Itva Mrda at IS

vaeka, it appeara logical to axpaet It to ba present In th«

btrda aftar dreaaing* mtmmm, ao alyslfleant dlffaranoaa ba»

tvoeo aasaa were obtained for dw—94 Hmu 99w m piiifaathara

yraaant on the dreeaed eareaaa« Ilia saxnal di«oriiiila» pMMut
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In th« juvenile Dlumage of live blrcSs had little or no effect

flR the ap{;>earanoe cf the birds aressea et 12 eeeke of age*

To the author's knowledge^ no work hae been repo«>ted on

tim source of the plnfeetheps on nerket*age broilers* The pin*

feathers that are present are the result of either juvenile

plusiai^ replacing dcwn feathers or posit juvenile pltaoage replae*

lag Juvenile pluaage* Mc sl«aifieant relet Icnship was obtsined

between the number of pinfeatxhers pre.^ent on dressed birds and

the nuDber of juvenile feathers Kolted to 12 weeks, nor between

the BVBber of juvenile feathere molted at eight or at 10 weeKs

of age*

A hli^lj sl/Tnifleant relationship between the down seoree

on the dressed oircs and the ntuaber of plnfeattiers present was

obtalnedt Thoee birds having the greatest amount of down also

had the createst number of pinfeathere, while thoee with little

down nad few i^Inreaihers.

Since a highly stgniflcant relationship existed bttima

the dcern scores of the dreseed birde and the number of pin-

feathers present and no significant relationship existed be*

tween the Juvenile feat^wrs nolted to 12 weeks and the nunber

of pinfeathere present it nay be aseuned that the variation in

pinfeathers present on the birde dreaeed at 12 weeks of age

wee primarily due to juvenile feathers replacing Aam feathers

rather then poet juvenile feathers replacing juvenile feathers.

A etudy was eooduoted to , rovide moro critical Inforaa-
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tten on %b« body plUMig* of Mrds po«»«tslng tht Mx-llnlrad

fMM tor Bmrlj f««th«rtiig ttui tim aovire* of pinfoathor* pf«MMB%

on Muplnit««ct brollorst The rosulta varoi

!• Variation «aa obaorvad In blrda poaaaaaing tba aax*

llBliaA eaaa for aarly faath^rlns at I day* 10 dayag 5 «aaka«

• tMaita* 8 «•*>(«» 10 «aalca« 13 «aakS|^ and aftar draaalng at It

vaftka of aga, vlth tha ooafflelautt of vai>lati<»i balng largaat

for plnfaathara praaant aftav tha blrda 99tm draaaatf*

Bm Ka ralatlonahlp axlatad batwaan body val^xt at 10 antf

13 vaeks and tba nuBi>ar of plnfaathera aftar draaalng*

•• Saxual dimopphlam «aa ebaarvad during tha gnm%a§

parlaA aith tha fanaloa faath«rlng aora rabidly than tba malaa^

but it «aa not avldant aftar tba blrda wrm draaaad at 18 «aaka

of a#i«

4* Sow darn faathara »ar« apparantly raaNVtad during tha

tghiulcal draaa Ing proaaaa*

6* Tha pinfaatbara praaant an tha aaroasa of brollara

draasaA at 18 waaka of aga mmrm of tha Juvenlla uni ai«lt

plnmaga t with tba Juvaalla ptnfaatbara apparently eon^^oalng

tba Majority of thaaa ^(^aant*



Tbo Rttfehoi* wl«h«« to ftekno«I«dU« his sino«ff<» sttAltvtdm

%• I>r« C« !>• lliMlltrt 9ultPT OtMtUltt and mmiae aivlsor,

«b<» sug^ttaA this probltm, for hit «on«ld«rfttlc«f guldaneo^

ftnd aneowiinttnt throuj^cmt th« eoirte of Its study*

Appr««lfttlon U Also •xpr«8t«d te i^«f«««op L* ?« Fa^n*,

Btftdf l>sp«PtaMnt of Fotatrr HuslMiidry, for his ooastruottvo

orltlelss of tho thMls* Had to the vsrlous othsr staff

•igbsrs of th« Dopartosnt of PeuUry BiitbMidry who saslttod

with th« sttidy*
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]Nnrwth» c« B«
fw fMten tafluMMine fMili«rtng in •hi«ic«ii«» 9«n«tie8
14tSM«a89* 19«9«

» IS* 1*
Il»l^ii3ii of a*y«^l(l Ghlok »lrig f*«th»r 4»v«le{»M»it to
fMtherlng At brolUr &«•• t*0i»l« s«l« ft0f4&8« liHl*

Th«i irifl\i«o«« of ftcs on •xpr««slQn of gcxMft •cotrolllng
or OHUlk f««6h»rtBg* Foia* S«l« 2l3tI09«212« 1944.

0«rlek«^ A* it* «•» md c« &• Plutt*
F««th*p deT«l0pBMot In B«9v«d i*X7»ou%h Rook «liielai»

M* J* H<;r* Hxpt* < ta* Bult 643. 1938*

OlASttner, E« w«» (>.n<i v« A, ;raU«
Rftt« «f f*fttii«rljQ£ and t«ii«iW««k body 9«tj||^t obaervatluoft
Ir. utralra differlRr. 1»^ sbank length, Pcul. f^cl, 2R:433U43f»
X946.

Oedfrcy. 0« f«^ «nd 3« ix* l*ftm»«crth Jr»
Haltttlon of tlM tex^llniced rapid faathorlng g«iHi to ehiek
and p»««th aoptality* roul* S«l« 9ltd6«68« 1968*

Xal«lld R»da, f^l, S«l« Mt8S4«»a69« X96X,
J^t9 tf ohlek f«ftth«rlBi and groifljis chick walgjht in £^od«

8«Ndliii«rphlaai In tall laogtb cf ehloka at ton day* ot aga«
Pool* ^^i* 31 1 1095. 1968*

Braadlng Rhoda Xalaod Ittda for rapid faatharloft MM** Agr*
MS9U Sta* »til« 5d6sl.24* 194i«

If^r^Ui* ^^•$ «od T, lULitMmhavM*
]D|9 ivitfiktoraii 4Nir ifAiMMMliiiw* &• ••l%r«ct Dia Orkaktat*
tiMiiift Yen 4 Fak%«9Mi t» JUOsvaMoacMi* Z« ind* Abat* V»rarb«

AflRpy^ R» Ftp and A« W« Box*dfV:ojEj#

A canatla aaalyala of ohlek f««tharlng and its InflutRMi* m
rata* Poul* '^el* 9ail8«t5« 1963.

Jaap» H* 0«y ai^ L» M<»pria»
Ataatla diffaraeaaa In a
rtittl* 8«1« 16t44<»43« IW^
Ataatla diffaraeaaa In olgbft »aak *«igbfe and faatharlng*



Iteitlpla «lX«Xe» aff#etliig r»ahtrlat i& ttai fcNrl* Jour*

JtorW*, P. R»
. ^ ^^

R»l«tlon of iuvenll* pl«eaf« to gftm%h «n« «»xu»l mutwlty*
Pottl* ^1* 15tl95^01» im*

Xftrtln^ J« R« « ,

aat« of f«ftth»r grovth in Barred Plyaouth Hook ohlokt* Foul*

Sol* dtie7*l83. 19«9«

XiClory* C* F*» tad a« e* Boaraa*
A rtMoaivo «u«osaauil faotor for oloo footharlng in v'^lngl*

Cmh Vhito U|^onit« Fo«i« Sol* 80l466«467« 1941*

lllOit«>oef »• 8»» asd J« d* Balpin*
Throo iilloloo affooting owtpletonosa of fo«th«s*in8 In HM
ohiOlBM* Po«a* «0i* 8$t40d«407* 1046 •

littall«r» C« D«. ?• Moultrlo, mi 9* S* nwort*
Clft««ifloati<» or roatborlBg iii bj'olUr atoclc* ^^4U)« Agp*

|« Sto* Tooh* Btil* 73 11^1* 19S8*

A o<MpartooB odT tiio offoe% of Ma^llnkod oarly aod lot*
fMithortBf on grcoth and foathartng of ohloka to tvolvo
«o«k» of ago* %)9«^ll«l>od li«»ior*a Thftais. Kanaoa wt«to
OoUogOf SaaliottaB^ Xanooa* 1953«

Sadi, M« a,« aod D, €, Worroti*
Studios on tho phTSlology ond ii^ftrltaneo of foothering in
tlio grooiag ohlok* Savafm Agr* Has* &d}e79»70e* 1993*

Sorol»!*OTaky« A, 3»
Crooaing ovor invclTiRg tii:a>«« aoic«liiikod gonoa in ohiekma*

»* Hot* 86l67l«.&7ki« 19aa«

aiMUiiisc «« s,
A attidy of footlior groot2) in oorly aod lata foothoriag
oidMryoa and ohiAa up to olovon daint of a|^« ilnpubllabad
lia«t4r*o Thoaia. Kanooa ataeto Colloga, MonluittOB, Konooo*

J#

Xnhorltcmoo of roto of foal^koring Id poultry* «>oudp* Horod*
i6sis«ie» lose*

t^atftrded feotbarlng iv %tm imdm Jour* Horod* d4t450«4M«
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^••loplns ••rly t%m%hmim§ ftralns in hmmrr br««<is of
p«uXtr7« Km* Asr« 8q^« 8ta» Clr* 884* lf44»

Varr*Q. D« C,, and L» ?• Fityiw*
Influence of ttm •«rly«t««th«riDg gfln« «|WB a ehiek**
grovth* 'oal. . «!• 04 1 191-192 • 1946«

4



or h.k iKG cri.aa to

by

B* 8«9 QbifWPtitj of Connecticut* 1955

AS M' T <9 A THESIS

•ubmlttr^ 1- nartlal fylfUlment of ths
Tfc , ucnts Tor the dsgr««

XAdnii OP tozsicx

tMtgmFtsmot of Poultry iuabandry

or AORI iJX) WiVmCM

1964



Th« purpM«» of thit study mev to (I) providt 0OIH1

oritical tnrozncetlcn on the ntttur« of th» variation Ic tJM

body plwwflt of oaply-feotlMirlng birds and (2) dotermlno

whether plnfoathera pre-:ent In 12 week old chlckono ore

Juvenile or post Juvenile foathers*

The 100 blrr!0 vm%A in this sittidy were early feathering

White > lyraouth Rook* «lbtftlned fr<Hs a cotmsercial hatchery.

At one uay of ago the chleko were ijotaersed In a con:r:.orcl&l

ohlck Af solx2tl(»i which dyod their down ^preon* At five woeka

of ai^ pink .1^ waa used to awrk Juvenile feathera In eaeh of

throe featber tracts on each oblck* Dyeln 7; of the down and

Juvenile feathers was dene to facilitate identification of

suoh fORthors tint 11 they wore replaeod by s«d>soquent pluaage*

Sooh ohlck was classified according to Its feathering

0(»ditiQD at 1 day^ 10 daya» 6 wodke^ 10 weeks, and 13 weeks

of ago* At 12 weeks of ago the birds wore taken to a eoonor*

olal dressing plant wmre they wore killed, alaok*soalded

(tos^MVOturo 138^?.), and put thrcmsjai a mochanleal picklnff

SAOhlne* ^'Infeather counts and Qcoring of the uoam present

were made on the dressed birds before any handpinning or

sin teins: was done*

.exual dlaiorphlsa was observed at 10 deys snd 13 weeks of

ago* with the fenales feathering more rapidly than the tsMiles*

No sex diffeence was observed in the nuaber of down feathers

or pirifeathers in the dressed birds*



Tbt ptnf««th«r« present on broilers dreeeed «t 12 vteks

of age were of both the Juvenile end the poet juYenlle plumege*

Tbe slgnlfteent eoefflelent of eorrelatlon (•551) betvoMi

the eeore for dovn feethere end the nveber of plnfeethere In

dreeeed blrde Indicates thet the number of plnfeethere presMit

et 13 veeKs wee dependent upon the eaeunt of down being re*

pleeed* On the other hend, no relationship wee obeerved be*

twoH tl» ntxaber of pLnfeathers In the dressed birds and either

the nnooer or tne tli-.o of u^olt or Juvenile feachors*

No relationship existed between the live body weight

and the nuaber of pinfeathere on the dressed birds*


