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Methode of improvlD8 the productive level ·of broilers areeoute.tly 

beias 80ulh,t bJ tho •• connected witb the poultr., iac •• try_ Adva'ftCeaaent$ 

ia senetics, a.tritlcD ani disease control have 'coatrLbuted much to the 

progre.s _de. ift the paat 4! Impt"ovemeat8 lamall.ase.at practiee. have 

alto co.trlb\l~ed toa ierser aaa more efficieat production. 

There 1. a dearth o.f 1l\fQ'ltmatioft cone.rtd . ., the developlteat 

be'bav1oJ." pattenae in young chickells. Poaa1ble reasoas for the lack of 

experim •• tatioo.1n<th1.are. mipt be attributed to tn. time '8vol"ed 1n 

the col18etlon of dataj: tbe lar,e amount ofi.n41v1dual varLat.i.oll. found 

in Dehavioral patterns aU. tite lack of appropriate 8t~ti8t1cal methods 

for the anal,..!s of data. 

Informatioa on behavior ,at terns 1a 8row1na chick .. _ should be 

valuable 1ft provi4il\& a better understanding oi'ocial relatiooahips 

within a flock. XIlowledae of the •• rei.tic.ships eould provi4e reasons 

forcertalamanal8mftt proeedure. now ClplQyed iarearial c:h1ekea_ •• d 

,tve i1l811httoaew ones wblehailhtbe applied. 

The presfttexper1meat was 4 •• 1ane4 to stud), the .. raeaee acd. 

cnanges 18 bahavtorpattera$ 1» _le aad femal41cbickfts from dlvers-nt 

arowtb lin •• un.der d1fferentfloeklnasltuat1oas.. Other laf.ormation 

SGUlht cQaeened vari8tio. i. Sl:owth, feed coasumptioa and wa .. ell" 

coasumptioa. 



IIVllli or LltiRATURI 

'"tal orgaalaatlo'A1n flqeks 01 ebirek~ wa, fll"Bt desertbed in 

1,22 (Se,hjeldeRp -abbe ott. by "slire sad All •• , 1934).. His ob8.rva. 

tiona o. the soc1al orl8alzaticm .a4 behavior i. flocks ha. be_ 
- \ 

substalltlated b, Saactuul (1929) and Masur. aRd All •• (1934), 

Guhl (1,53) ad Wood-G1J,ah (ltSS)haverev'ewe4 studies OIl sooial 

aad i.eli.vidual bebavlor patterl'u". Br1efl,. it has been found that 

amoD.mal •• ad the other 8l1lOtli female.. Once the social ord.er was 

formed ad peck-rights •• tabl1shed,chaages 1athe social Id,eral'ch, 

were t"fr;tqu •• t .• · It has bee. Ihown 0,. Kasure alUl All •• (1'34) _ however, 

tba~ the p .• ok o'rdeor. a_l\If_18. were more stable til. those .... 

males. 

several .tudie. (All.e!1!!.. 10". Colli.s. 194) i Mark' !& !! .• 

1960) have been' ecnldu(tted to determ1 •• flletcn:. whick tafl"eaee the 80cial 

1"aak .4cI\1 •• 4 £n .. flo¢k by bird. of the ... auaad ,enettc backsrouDd. 

These .tudie. lUi-eat. that ase aad. ,hy.leal fac~or.8\tch .a comb tla •.• 

state of health. _It aftG fati .. _ were i1apor~_t.Jod, .8'lllt appeared 

to be importaat only when the other factor. were equal •. It al.o .,peared 

that various hormo"e. had an i.direct 1afl.au. OD the $ocial behavior 

o.f chickens (Allee !l !!.. J 1940) It 



"81 at 1". as,ressi.v.eas _, be measured by several te,chnlque. 

oth.r~1l by peck-,nrtler rank. 'Collia. (1943) .US.est.uthe us. of 

Initial pal~d _.outers. Aecordia, to tni. pl'ocedure two $tl'4#" 

chicken from each of two flocks werepla.;ecJ te a n,utra! pea· .I\d their 

Gollliuace.,ubordlunce relationships At.mi •• d. Bach bird. 1. o.e 

flock _t each bird 1. the otber flock ad theaumber of 1.i.t1al ,aired 

eaco_ters woft waS couldere4 to be 1adlcative of the relet1... aAre.-

81veats. flf an inG.tvtclual.G\tbl (19S3) compared result. ohl.1 •• f1 ,;I!.rolJl 
~ 

this technique with actual peck-or4er raDk alld obtai_- hi8kly etpl1;t-

ca.t eoyr.1.,!oa coefficients :chat ra.le. from+.SO to ".8t. 

Mclr1de (1"a) ana SleSe1 (1'60) have pre.eated .,dtticatioas'of 

tile patred _.G •• terteclmt,... _Bride used. paaell alaia.t which all 

individual. WeTe tested. The panel. cO.'iltedof chick._ with. wide 

'tan" of allre.ltv.nt.s. Sie,el followed. ~h. proe.oure of Col11as 

(1943) mot'e closely in that members of one flock met' those of _other 

flock i. Lait1al pairecleneoQaters. It was fo_d that eisht .aco ... t_r. 

per btr4 were luff1cieot to obtain. a r.11able 8.l:l""t. of 1:'814ttv. 

allresatve.ss, 'taus resultiftl in a considerable 'savl., 01 time. He 

po1ft~.. O\lt further that 110 bird. should have morathaa 0.. patTed 

aDcounter ,erOeyand tbat patrift.s should be mad. at raadom~ 

Komai .!1!!. (1959) provid.d a method wherebype1:ceatases were 

used ta t'h...t1matlollof soeial rank withtn a floek in tho$elutal'lces 



DOt 'been eDtai.e.. the forlM1. used _.: 

'erceatlle social rank ;: (A. 1)/2 where A was the 

ptreent_.eof bird, that 1.U"viw.l x 4lol\iutecl 

.a4 B was 1001. mi ••• tbe perc_tal. of b1r48 tha~ 

Gomiuted x. 

Althoqh t1\. role oi, •• ticl 1. the bebavto, of ellice ••• has b_ .. 

Clue.tic.. fel' 80_ ti_. oa11ree •• t11 AS it -tt.elved .eft .)tpeI'1!i01 

meatal at'_tio._ CollCl'tloaal b_.vior ie diffLcul t to pa1'*1t1._ out 

completely 1. discu.stll, tbe tl1k.r1tace of h •• vioral patteru; thus" 

the coacept of illPr1a'iaa (Lorea_. 1935 J HeIS. lt5') 18 probably an 

area where aeaetics .ad behavior tQteract. 

letter (1'49) note. d1ffer".-. La .SP'.'SiV ••••• SIIOas .... 

or.e4a ofchtckeDs. Ste,el (1''') fo" Ills"l, .'satfleaat differ_ces 

batwe •• 1abre4 11 .. _ of Wilt •• Pl,..th locks for ,.re •• tase of tutu1 

palred_c.uatetl wa. Art iaero.. wu tat.raed1ate ia a'lr ••• 1v __ a 

to the two tnbre.lin.e. from which it orisbat •• Ih •• sh.owiq tlO ."i­
de •• of heteroais for this charaetetistic. loul!l 11. (1959) 

reJ»ol'ted beritabi.lttl •• ti_tea of ,.30 aad .34 tot alare.stv_sa 

whereas liese1 (1960) obtai... a hi-per e.tima'e of .57 base. 01\ one 

aeaeratioa of.el;ectioa til· diverSe.t direce101l. for alp-east_.,s .. 

Gtaltl!l!!~ (1960) 10_ •• 1pifi<ltm.t differe ... betwe •• F2 

S.-'latioa lines select.. ia oppoli,. dlrMtiou for alpelei".. •••• 

The ••• heritability .e,i_tefor four filial ,81l8ratiofts wal 0.20. 



The)'!also:found .t.nfO\lT'o£ the al1l8 i DpGyweight:cotrtpart.on$!ma:de 

betwe.lille. that t'he,blrda·from i thehiahiy aur ••• 1ve i:l.;;11,,,;were 

signifleaJitly' heavier ,thaa. thole· frollt: the lowly \' a8Ir ••• ·1v.' li!ae.' · 

Ontos_, of 'IfWtvior 

Tk .... elopm .. t 'of1bebavio1!' 1.V')'],V.8 ·the'oatoa., oft,he'variOus 

.)8tl8DUI ,iin, an ,lnd:iv$.4u,al.' 'The' beltavior of~· a, chick ,,'ehoti:ld i be 'vi •• d a. 

the · re •• it ;of its:,.e.etic'backsrouud ia·1tsp.-rtieutall eDitGn_.t~ 

Kuo (1'32) devi.ed a procedure which _able. the ob •• natioll of 

_l'ycm1c behs~ior. The method I!ol\sisted of l'emo,,1,81 ,art. of tlte 8S8 

8b .. 11 ando.ter $hell mtIl'rlbrane prior to iDcubatioli. Embryo_i.e move­

meat besaa withtheliftiag of the head oQthe third day of iocubatioa. 

this was followed by latlral tuniq of 'the heao OD the fourth etay aad 

1IOu'th and beak movements on the fifth aact seventh clay., respectively, 

Mew .... '. i.n, the head region precedecl those in the trurak aad tall 

r.8t()nS~ 

lathe earl,. Itage. of a birdlslif. a kisht,. 'specialized, and 

l~mit" form of leun.ina take. place. 'fb1s has be .. calle. imprinting 

by Lorenz (1935). He •• (1959) fouad that the amouat of effort ederted 

b)' the subjectwaa the major factor which infl •• aced tlle 8tre.,thof 

imprint!nl. ami that this form of learnins took placetiiuriq a very 

critlcalperiodln the subject's Itfe. This critical ,eriod was found 

to be prior to the onset of fear reaetioQ. 

Two-way selection exper1_ata for imprint-ability were also conducted 

by Heas (19"). He foun~ slill1;.ficant dlffer_ce. ill the'l generation 



bet" ... ducks who •• pa:reats.ere lliply '_rio_table __ tho,. whose 

pareat, wer.considered 1l000-impriaters,. The off.prill, f'ro. iap'tU1,.ble 

pareatta".re'e.ai,ly impr~ted whl1e. those of le •• imprlntable pareate 

were .1ff1cll~~to impriat. 

Smith (1957) demo.traced that young ehieks lear. fro. •• allQtber. 

Also, chicke.8beco.- impriate. to eacb other ,rlot' to the as- when the 

fear rh.tioa b.Q becQme developed •• £fiel_tly to iaterlere with 

$ocialiaatioa (Guitoa, 195'). 'ear reactioa accoriinato le.tt.ar Imd 

Thomp.oa (1962) reach a maxilUaat7-10day •• 

Quhl (1"8) has pr.$en,ed. the lUOatcompreilth'uJ1v. 8tud7 oatbe 

developll,latoi bekavior patter", tn _ .. stleehickeRa, Hi. iiadblaa, 

ba." o.a series of expet't_1.lt. with _all aumbera' i.ttleate that ~h.rt 

is a .eque"c. 1. which' beh.vior patttl,raa appur. The , .. era1 •• 'luene •• 

eppear to be eseap. (fear). frellck~fl" spa;i't'ill'. allr •• slve ,eeld.Ra. 

avoidaace aad fllhJiuS~ Male. aho"'d ago.f.'tic b •• vior earl1er tha 

fRal.. ud. there was e disproportionate peck i... freque1t01 h.'W8.1l 

,ex..t. flocks when _lea and fe.l.. were latemlBsle4. 

Gual (19S')founcltbat the escape rea~tt •• wa. cotraoft by th. tld.t;d 

day after halchi_ ad ·.a.maia11 inth. fol'1l of rv_laa- rroltckitl. 

an 1.ncl,leat aaord .• tic iateraet1oll· appeared dur1a, the first "0 aad 

led to .,arr1ag which app .. reddur1qtbe second week. Ib ... rlie.t 

allr •• sive p.ck was delivered 1.te 1u the $ecoa4week whtle the firet 

.v.lelaac. 11l r..,ou. to .a a,ara.etve 40t:toD was aoted auri". _he 

fiftb w.'k. rtshtiDI was obsened .;r1.. tb"txth wuk but ., •• 11, 

ende. with GO deci810u. Cubl indieatea turtherthat there was 



coui."erabl, v~!1attoil .moR8 tD41vloual.aml .. as flocks w1th r.~a\fd 

to the apt when these behavior pa.tteru bec .... vl ... t. 

Water ConBwaption 

He,..". (1941) tnea'urecl tbeauuelwater cOll.umptioaof hens 

-tata1nad at Gl.4ale. Ar1sou, w"r-ethemea y.ar17tblperature was 
o ..... . ' 

69,4 r, ft. ann.al wat.r couwnptioa pet ha lorrepl1e.,. flocks of 

Whl~. L.aQru were 18,2 nd 18~3 salloa.,wber ••• for ~pl1~at. it.ok, 

of Rhode 181,."d I.,.. tt WIUI 19.8 aa. 19.9 &al10p. Tl'l .... , 01 water 

loss from *",,01"4t10. durlll& the period ef tht. e.perimeat we. 2".1 

lal10u, 

larott ·_4 triasl. (1941)f0\i84tbatchleu·,dralik 1.6 11'_ of 

water,.r pamoff .. , oat •• nilltn eta)' poet-hatch. oa t.he e,pt_ll.h 

eay poet-bateh 1.5 sr-sof wattr per .Iram of feed wa. co..... (Iarot~ 
alld 11"1_1.,. 114.) .Wben theaae ,81',od 1'.1\8" from 18 to 32 Ga1. 

(Barott aad Priagle. 1950). tile ratio ".twe. waier aael feed was _tect 

11'1 ....Hoff_..... (1'4') _ •• urea the av_a,. _tly wacel" cO •• \1mp.ilon 

of 120 Barr •• bek. x Newlampehlre ct:Os.brefi eDick. 1a each of ,hr •• 

t'tia18. ney foull" ill T1.'141 1· thattheavel'." dall, wat.rco •• umption 

ona p.r bird b.et. froa I to 12 wnksoi .... was· 12at 4 era.. 1a 

trial. 2 and I cOllsumption was measured from t to 13 weeka and the 

re.,ective ... valu •• wer. 116 t 6 84 178 ! 4 8r... been!.l. 

(1954) divided White lock. '.'to low, me41_. ami It-vr .eish,t Iii",. 

_d .... urec walh coaatmlptloQ dur:tq the fftl-th .ad flfth weDs of 



lift, 'lb_)' fou.nd that the vateTeto fee.d ratio wa. relattvely oOlUJ'att 

(2 ar8J118ef water per sram .• ! feed) fer the three ,roup. ofeblekeu8 

reprol ••• oftbeMlOwtof f •• d co •• .-. or fe.u efflel_oy. 

Kedva, _ad Kare (19S9) \lsiftg Siasle Comb White L6&hOftS fo\Ul.d that. 

grams of water eoutnaed per ,ram of fe., eatea from 1 to )2 .eks of 

qe 1'_1_4 trOll 2.1 to 2.6 for all ale. exeept ~he 31 we.k""14pul~~~" . 

which C01UIumed 3.6 81'- of water per aram of f •• 4. They felt that, 

the ia~r .. s. ta water co •• umptieli was due to water 10 •• in· thft; en .. 

"'. __ "08 ad Leraer(lt33) foun4 ,etl8tiedtffereace. w"h· t.$p.~t 

to rate of arovth ia .t.rall'l$ o.f Ihite Le8hora chick" a.elcoacl ••• 

that the •• · 4tfferuceewere tl.t.~4 b1 _l,~pl ..... f4Ctore. Jaap 

•• 4 )!orrls (1'37) 4u.at1tat1vely .etermt... the relatl". importal1ce of 

s .. of the source. of variatiaft 18 8rowth~ n., f .. t! that varie,y., 

8ex"j.re. •• ·daa acoo.ated for 12 ,ftC_' of the ",a'rune. '11 81'owth 

wi~ the rematniq 18 percellt bei.. cause' by s1ze of e.. lime hatched, 

aad pb,siolollcal 41ffereac •• due to eMiro_tal re.pe .. sea. 

Bl"uuoll !11l. (1956l ladleated the approximate per" •• '-ae of total 

variatloni.. h04y •• ish, 4ue to , •• tle differ_eN were 41 peroeatfor 

add,ltlve .eaLceffecta, 2: perf,l_t for ua-addltt.. ,Gte effects aft4 10 

peTc_tfor .'xa!lllaked effects. Coo .... and. Jaap (1960) al80 fa...­

thatthe.adltlve valanct was bllh for body weipt. 

Goo ... _" Godfrey (195') __ riled heritabilityeatl.,e. fer 

boclyweipt$ BCeO"!D, to ase aad methods of est1mati.o'D. ft. avera.e· 
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of the estimates was 0,.30 aad theycoo.clu.ecl that i_e!i,vidual' 8el.cc'$.~~ 

waul a be the moat effectlve method of .elect1_, for improvements of 

body wei.at 1_ breiler •• 

S1 ••• 1 (1962) in a two-way a.lectiQa experi_t for lar.8 nd 

small body weishtat I weeka of ale fouad ~bat 0..1 a_eration ,of selec­

tloa result.dill b:t.ghly 81 .. 1£1c4.t differe.e. between 11 .... 

Differeaces betwaea 11.e. bee.. prolre8s1"e17 laraer with each $ .. btl!' 

sequeat i~.ration of .eleeti0.. Additive , ... tic vartallCe act~~ed 

for approximately 30 perc.at of the total "ariatio,,_ loa-additive 

.-netic effects were unimportant. 

Few experimtatl have be. eoaducte4 111 which co.,arlsou were made 

of body w'1llltswithin _.e. when _1 .. a4 femal •• were reareel sepa­

ratelyaad lnterm1qled..J.eaulta have b.tn iuoaclusive. Smith a !!.. 

(1954) ••• d .. total of 6000 broller-twa chick_. 18 two t.rials and 

fOURd ,that weLshes were l10t l.1ifluuc.ec.t 'by separation,,· of sexes .Wisma. 
I 

!l.!1. (1961) £0'*_ that mal •• were slightly liahte:t aad femalea 

sllshtly heavier when reared separately rather t_ 1atermi1\sled. 

however. they conc:luded that greater labor income fallored iaterl'idDsled 

t:'eariag rather thu •• parate rear 1. of sexea. 



Chi-eke used tft this hperimellt coaststad of pros-, f'tom pedigree 

mati.q8 of '2 a._ration White locks wlli,ch bad be. selected in divergent 

directiOM fol!' botl,we1abt , .. t,iiht weeks of 4S8 (flf •• ,el. 1962).Upoa : 

hatcld.q. chicks were •• xed aad alst.aed to three flocks (AJ I, C) by 

.,st.-tie raadomization, ,Compositions of the flook' v.ret 

A. 15 high "'.'Iht .ltd 1S low wetaht mal ••• 

I, l' b1ah wetlhl: •• 4 1S low weilht females, 

C. 7 hiah wa1shc:. 8 lowwe1Sht malee al\d 

8 hlab wei.ah~. and 7 low v.tsnt 'ema1tts. 

Tbu.rlock A eouisted of mal.s, Flock B of female. alul sex'. were 

intel1li-sle. 11\ flock C. 

floor .pace allowaaces weX'el.! square feet pet chick started. 

'Md..r space allQwance. Oil a ptr cbick startea baat8 were 2.4 linear 

inche$ to five weeks of _se aad 4,0 l1uear tllCh.. tber.after. Dr-initial 

facilities ceast.ted of a ().. la11011 waterer to oB.week of as. aud one 

two sal ion wllterer thereafter. the elrc .. ereace of the o.e aallea 

waterer wa' 28.3" and of tbe two sa11 OR waterer 37.1"~ 

Infr. re' h •• tiDS lam,s, placed 18ft frOll the litter,w'r. us.d 

CO.t~llUO.$ly for heat iurilll th. flrst four week ••. from four to six 

weeks the heatlas lamps were use4 only at nipt. Coatt.uous t11_1.-

tlonof 30 foote.l1d18. of l11ht WU ,'l'ovtded by placrin, 1n. ·eacb. pea 

on. 1S0 watt bulb 40n above .tbe litter. It. sta:rti:DI rati.on was feel 

vntilf!"e weekaof aCe aad a finisher was fld thereafter (Table 1). 



W.ter cOQeumption 18 each pen was meast.lred daily aad converted. to 

grams of water cOQ,sumed per bird. per <lay. 140 atnlmize water wa..tqe 

whtle be11lS_asur.d the waterer .11 plac.a over a large op. lalvdia,ad 

paa wbile its eoateats were transferred to. ,raduated cyllmier. Litter 
. . 

which had a~cumulat.d 1'0 tll. waterer was remove. a" placed oa a petri. 

41sh aBet we1gbed. .After. 824-.our air dryi .. perlod th.petri d1.haad 

its co.te.ts.wert rewei&hed.a" the difference was co.alu.red to be 

water a •• orbed by the litter. Illa4dition to the corr.e'ioD fo·r .l~tter 

Body "'sats, 11.\ arams. were <tbtalaed weekly fo ... ach b1rd.Feed 

consumpt1o'ft data were also obtained o. a weeki, baals. 

Oxn •• coneumptioa tnlsdetermined from All r .... o •• .,le of2 birds 

from each l1ne with!. each flock at SO days of ase aecorcU"lia to,. modi­

ficatioa of th« methed ofChal'key aad Thorton (1IS9). The ·16 birds 

wert fasted for a pft'lod of 12 bours before the oX1sen cons\UQptiou 

.etemlnatio.. were made. 

obtaiaec.idal1, for 70 days. !he behavioral cha:raet,ers obse1t'ved aad how 

tbeywere detemned 4'fe ai: ••• below. 

1. lest1l\." A ch1ck was co •• ldeX' •• to barese10' wh_ lthad the 

appeara.eo·f b4li,oS asle.p or was inactive over .. ,.1'104 of time 

(lla'. 1). 

2 .Scr4te.hiq ... A chick was consider.. tob. scratcbias wbn it 

$crapeduh.litterwith it' claws. 
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".. Ilr.~cht.8" A elltck va. c.utdere' '0, be, .'r.~ch1 •• va ... " ~Il~ 

li:mbs' ut.4/o~be4yw.r:e ext •• eel a1,,1_ the impre •• ' •• that a atrata was 

betul plaCH on the muscles. 

4., hefttns ..... lnd.tvidul was' eODS:Wered to " ,te_msw __ 1t 

••• 4 1,. beak to p-OOlli and ._G~b 1ta; f,.ea."$ (Place 2) • 

s. au_1.. -Aa iud,,,,i_.l va. COllst4.red to be RRa.f.q weft i.t 

moved swiftl, .ad .mootlil, over ·the floor (Plate 3)~' 'rbi. foxm .of. 

beh$v1or,wQulcloccur apoat_eoual,ta (JaG 1"1v:1 ... 1 aad w.sfr.,uentty 

a:i..1ok_ b,so. of ltsfloclaRate,. 

6, Frol1eklq iii> Ach1ck va. co.aider.d to be fl'o11cklq •• it 

ran .·ith lts wt.. flapping o't ral.eel (Plate 4) • 

., • tbrMt-.voidaace.. ~h. allre •• or t bir<i X. attempt." to p.k 

aaoth.filUttvldual. Y. which ·'lIb.itted I. however .ao physical eentact 

was _4. betwe..tbe two citiQkeu. 

8. ,eckrAvolciaace.. The alar •• sor I bird X, .'.physical contact 

witb iltdj."iGv.al "f aad resultea 1ft the submis.ion of bird Y. 

9 • .voL....· The sub.' •• £oll of bird Y to bin x whea _ vlsable 

eSIJ:8ss1ve act va. uaac.te by biro X • 

. 10l ,iptt_, .. Btrds X aad t faoaeach other with •• k, ext_dedi 

aa4 with a cireular motion both 1.41.v14ua18 have: pb,sicaleoatact ... 

with aIlOt.her. 

11.IJparr1ns- Chick X faced chick Y as whee fl,bt1a,; bow.ver, De 

pay.lealeoBtact was _de Mlwe .. bt~ds. 

All ob._tVatic •• were.d •• , the .... £_1v,,,1 "ho were a whit. 

T-shirt 4url. ,h. observation perlod which co_ced' at. 6' :00 a... A 



Ixpl.atloll oillate. 

'late 1 .. Group of b1.J."48 restt_ 

Plate 2 - tacltvid •. al bird pre.las 
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Plate 1 

Plate 2 
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Plate ~ .. 111.elly1 ... 1 b1r4 .rutuU;q 

Plate 4 .. tacl1vi4ua1' bird frol1~ld.q 
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Plate 3 

Plate 4 



dl.lra_tl~ sella. of the peas 1s atven tn Ftlllite 1. Pett.· were .uetJpass*G 

with.lli fo"r foet canvas baffle which restrictecl ell. "iro.' vi_of the 

outside oithe p. to the .,per p01:t101\ of the ob'lInll'*$ botl't the 

.rd.t 1ft whtch tn" flot:k.s wet:. ob.tirYed .tach4a, was detent.H at r".~ 

qm. lah flock v.a tba ob •• rv84 ·£01' 25 min.te. per ·4a,. trior to 

til .. Collectl.' (lfdata, aD a4jUs.tmeat period offt". ra1aut8. was allow. 

toea.ble tl\e birds to become adjuted ·to ·tha obs.".r~ 

Dataj _ antadivi4Wll hiI'd hasts. were obtai •• 4 with tbe aldof " 

battery powered tape 1:ecor4er, Cod.a f utl11atqd,es of v4rt08 c.lors, 

w.r. ,laced on the backeaa%r side. of the birds to fac111'4". 14.t1-

ftcatieD. of individual membert of each flock. Wben a behaviora'p.tter. 

W.8 observed a number eorre,polla1ag to the color coda waS r.eor4ed~ 

All b.hav1o~ patterns with the exceptioa oflorateh11lS, ,:re.t1\l., 

aact rutitl. were recorded each time thtyocc1ilrrect.Scratchltli. pre_ial, 

.d r8$t1aa wereaot recorded more than oaee fot:an iaclivi'.l cvrl .. 

aai •• le obs.ryation period. 

Peck,.orcier. were eDta1fte. for each flock •• iRlsev.ral methods. 

la adeli.tioa to obtai.iDa ckmalnaat-subordlaate relatioaeh:l.pfrom 41'1'ect 

flock ob •• natiou, paired elleR_tars .ew ... fleckmates were obtai •• a. 

Pal:red -'OU1\t8%,$ were obtatn.d b1 placiRlboth 1.4'v1dual 1a a" exht­

bltioa ca •• 24" x 24ft x 27" and oD.ervi1ll the domluDce-"aubt)r41nate 

relatlonahip. In Flock I and amo1\& femal •• ill Plock 0, data Oil the 

domlaaace· •• bcurd1nate relatiouhip were not complete. Toeomplete the 

SOCial hierarchy 
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Data perta11l1q to resting. str.tenias. acrateld.:nl, preeaiq, 

raul ••• ad fl'o11ck1na were anal),llt. accordi. to aulyaisof vsri.-ce, 

The mala varUble. eouidereel in the aulyailoft,he data for each of 

th ••• ·b.havloral pa'tema were line (1.), _thod of rear1q (81) .. ana 

•• x (I). The.e variables were oou1<1e1"8d as fbed effecta., and a fac~ 

torial _ly.i$ was CQ.duet.dso that lnteract10as betweea all.- co*,1t1 

be teat.a for 8t.~1$tical .ilalflcance, Tlte method of. exp,ect,c1 .umbers, 

as outllne4 by saedecor (1946), was used to adjust fC)1' d'.pro,o;-.lo~.~. 

suDelas •• ~.. In acldttton to aaa11 ••• of var~a'Rc. oftll~d.tA; 

least: squares po1)'1\o_&1 equatieD' wfte fitte' w"k th. a1_:o£ a 6S0 

dicital Clomputor for each of tbe behavior pattaral 1. time .. 

1. IKp.rlmeut 11 tbe se •• r.l expertmental procedure. were ,he .... 

as tho.. ia'I"".r1 •• atI~. Oal1 tbo •• iast.ance. where the hp.'.nts 

4iffereel will b.,ivan.. Compo'i'1ons oftha flock. were, 

A .. 6 hlah we1sht aad Glow W(U .. p.t Nl •• , 

I -- , hiSh weilht aruJ , low weicht fea1.IJ 

C .~ 3 biah "«tight aad 310w WfJisht mates t aDd 

3 biSh weiaht,.Cl 3 low watght f .. 188. 

Ald1oup.the ... pe •• were \18ed ~h •• _l1.r !\umher of chickl 

reaulte41a ellaqe. 1n i.elias, vatert_l. -.4 floor al1.".es. the 

floor spaee allowance per chick 'tarted w.re 3.2 square feet. r •• du 

apace.l1owallces.otl a per cbick start_ b •• '. V.f. , linear tacite. to 

four •• eks 0·£ as- .ad 10 li.ea:t lub •• thereafter. 



Batao. indivldual behavioral patter"s were obtai.ed ora al,entati:ns 

days. 



~alc"lat"'·Gl 

Crud. protein 
Cruet. fat 
Crude fiber 
Prod. eDersy ca.l./l}). 

I.Jr8.'." 
Whe.t floul' mid4l11ll1s (pouads) 
Yellow 001' .... 1 
Grouadoats 
COftl 11ut- sueal 
Alfalfa meal. 17% crude pro~et. 
SoybUn 011 meal,. SOl CJ'ucte ,prote18 
Feather _al 
Afttul fat. ·.t&1>111&" 
'ish meal 
flsh soluble. 
IU.hoflavin supplemeat 
Crowd l11M.to_ 
I.fluorinated roek pho.,hat. 
loala.d salt 
Vitamt. A fleet.. otl 
I)-activated afJaalsterol 
Vitam 2supplemeat,6 .... /lb. 
Aatibiotlc feed supplement 
Cholt_ chlorUe, 251. 
Butylate. h,atoxytol .. e.e 
Trace miural ax1 

total. 

Ratto. A 
CIP·iKlll.) 

22.06 
4.00 
4.00 

1260.00 

50.00 
1039.50 

lO~.OO 
60.00 
50.00 

570.00 
30.00 
50.00 
50.00 
15',-00 

7.00 
31.00 
6.00 

2.00 

.15 
2.00 

.2$ 
1i·· 2 ·iQ 

2000.00 

Rattol'lS 

la~oo 
4.00:' 
4,00 

91S.oo 

100.00 
111'.00 

80.00 
10,00 

347.00 
50.00 
'O~OO 
60.00 

1 .• 00 
20.00 
20.00 
6 •. 00 
1 • .50 
1 .. 00 
1.00 

.IS 
3.50 

.25 
.2.50 

1·· ... . . . .'. . .. . eo •• aiae. 1; •• followt_, a8 percentagell 3.4 -Ia ... -. 1.2 •. lac, 
.35 iroa • • 2S copper •• 12tod18 ••• 02 cobalt. 1.2 llaDPeatum and 
28.0 calcium. 



should refe, to fable 2 fot:' a summary of the anal1s88 of var1_ace Qf 

.the4ata pt:u.te4 in the tables of mea ••• 

•• a t «II 
_.for the aumbel" of ob,enatioR perl", illWh1ch a chicke. w •• 

ob.en_ to be restiq from batcbtas to tea weeks offi,eare pre.ented 

ill Table 3,. The meaa number of period. II ch1cka wa.obsened to be 

1testi"..,. floek. where ,.xe. werereare" • .,a1!'ately was 12.9 t vb..rue 

lnth. in,ermingle. flock tn. mean wal 10 .• 8. n. diffet:eace of 2.1 was 

hlahl, l1piflcat, lach male wu ob'8ned to be reetins an. a"et:ase of 

lO.2periodi whereas the re.pect1". value for femal •• was 14.2. The 

d'ff.r.~e bet .... meaas for ta •• exes was hilb1,S1aalficaat. 

table 3. _ Dumbers of ohs'."a~Lon pertoas each bird was oD.e."ed to 
be 1:e.tiIlS by 11 •• , .ex hd method of rearina; IXpertaeat I. 

F 

_thod of 
rearibl lexes 

Iaterndqlect 

9.9 

10.6 

10.1 

lBlab weisht 1me. 
110W' ",flight lille. 

10.8 10.4-

9.0 9.7 

10.2 10.2 

16.7 14.0 

13.4- 9.9 

15.6 12.7 

15.4 

11.8 

14.2 

1.2.9 

10.8 

12.2 



Table 2)1 ADat,sea of variance of data Oil res'ttns, stretchi .. , acratehil'l8. preeniaa. nanaiaa aM 
frolickinl; .,.riment I. 

Source of variation 

_tween 11_(1.) 

Separate vs.iatermiDsled. (81) 

Between sexes (S) 

Lx 81 

L x S 

51 x S 

L. xSI x S 

Brror 

*It , : .01-. 

* p ': .OS. 

M.S" 

Df aesting Stretching Scratching Preeni.SlWutq Frolickin8 

1 45 .. 4 

1 90~1** 

1 3S1~6** 

1 14.9 

1 51.3* 

1 50.4* 

1 4.2 

82 11.6 

461.0** 

29.6 

335.2** 

4.0 

85",.1 

154.'* 

13.9 

34'419 

91.2* 

2.7 

59.4 

2.4 

0.1 

115.5* 

.14'410 

21 .. ' 

105.5 11.4 0.0 

6.-0 145.5* 66.4 

2.a 59.1 610.2 

111.6 8.5 210.' 

50.5 271.7** 1071.6* 

5.8 7.9 S.7 

15.7 21.1 201 .. 6 

55.6 32.6 248.9 

• ~ 
\C • 



The 1.., {nteractio" was s1pif1can.t wlth t.he meaut values for .~l,.s 

from both 11.0' beingesseattally the sam.~ whereat til ... ~ aW'ffl,r 

periQds that hiab-1tft. females rested was much 14rl.r th. the r •• peetj,.ve 

value for tbe low-line female.. i •• 81.8 interactioa for .. e.tinl wa. 

also siaa1f1eaat.The d1fference betwee.the _aa for ftules uiatatrted 

i. tbe all-female flock and the meao for those :Lnt;rmiftlled withmale. 

was 3.6 while the difference bet"_. the ~etU1 for male. _l.t.lu.~"e,a .... 

rat,11 fro. the mean of those iatermlqled. with femal •• waf o.1,fj~1. 

Differenc •• betwee~ linea, th.e t-Sl iQ·ter.ctioa aud th.- ·L~Sl.S 

illt'eract.ioD were notalpifieaat. 

!b.e' mea number of chickens tn the low 11.. ,roup observed to be 

r.,sti .. when. atasured over time 1. illustratedta '1181'. 2. R .. 'lna 

deeliaed rapidly.fter hatchina uattl about three weeks of ase. It th_ 

inereaeM uRtil aboutt-he eipth week, after WhlCh it declined ia all 

sroups except the female. in flock Bff The ,".l'a1 re.,.., ••• forniI'd. 

in the blah line group was aintil"r to tbo.. illustratect ad 18 ROt sboft 

in Figure 2. 

Strateblas 

Me.s fO'r the .umbel' of ct.-.each bird was ob •• rve4 to 8t't.t~1l 

from 0 to 10 we.k. of as- are prese.ted in Table 4. Chicke ... ltt~h. 

high and low weight lines stretchtd an averaS80f 22.' ad 18 • .5 t~_s. 

reap.cti".ly. The difference betweea li$ee of 4.4 stretch •• per blrd 

was hlahly sipificant. !be .an awaber of$tr.~ch .. for malu was 22.6 

time_ aattfol' females 19.0 ti., with the differ.aeeof 3.6 belq highl, 
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.tgrd.flcaDt. lU.ffer8nc •• between flocks wh.re sex •• were m.ainta1aed 

separately.aad. intermi.aaled .ere ItOt etl.iitcant,. 

Tabla 4. Mean number of stretches per hir4 by Itne •• ex and. _thod of 
r~riaa; I.peri_at I. 

MpN.-

HI ,2 

R1aD 24.1 21.4 

Low 18.6 11.3 

it. .. 21.4 19.4 x 

1 aMalea,. 
' .. le •• 

tutDliulld 
Hl ,2 

29.6 17.S 

21.1 18.1 

25.1 17.7 

25.9 

19.5 

22.6 

20.4 

17.6 

1'.0 

22.9 

13.5 

20.8 

the ouly 81gaif1cant first order Utteraetto.was the 11-8 i.atel'actif) •• 

Males ia· flocks where sexes w.. latel1lUale4 stretched more ebaa tho,. 

in theall-male flock., while theoPPoI.lte reiatio_hip hitted fCPr 

femal ••.• 

The mea number of stretches per b1rd over time in both hlah aad low 

vaiaht It ••• are llluetrated ia 11sure 3. StretchillS 1llCreal.ti f"o. 

hatchina to about five 'weekeG! ale aUdee11aedthel'eafter. Other Irou,s 

which are DOt 111uetrate4 in flsur. followM a ei.ml1ar patter •• 

Scritciia 

The mean aumber of scratches tot. weeks of aSe forehtek.'in 

the hiah and low weicat liRes were 11.3 aDo' .3., :respectively (Table') .. 

The mea. differ,._ of 2~O .oreteh •• bet"e •• line. wal hiahl, sl,.,1ile_t. 
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'!able ,. Mea. Rumber of obaenation periods each b1rd' was observe4 to 
be set-atohias by liae ••• x aDd metho. oi rearln8; Ixperl_atl. 

t ; • 1 

~ ... ; Me.thost, of , 'rNriBI·.,exee, , . 1 

Lines ,2 Combtaed 

msb 10.0 12.7 11.5 11.1 10.5 12.1 11.3 

Low 7:,6 11~4 10.2 7.4 8.5 10.1 9.3 

Wt, 
... 

8.8 12.1 10.8 9.4 9.2 11.2 10.3 s 

1 
2·

1e
.". females. 

Miata1ne4 s.parately.ad iatermiaaled. were not sia.tficQt with reaa1."d 

to 'cratch!a.. However. femal •• mat.t.,. ••• i.al1-female flecks .or~~hed 

Il101"8 frflqueatly than tho.e la'ermtqled with males, "he):... the opposite 

relatioll.h1p was_ted for mal.... Thi. r.lationshlp '8 illustrated 'by' 

the sip:LficUlat 11-8 1;ateract1oa. Other fir., ord.er f:ateracti0.. were 

To illustr.te the ft:eque1lCY ofscratchtftl 1ft time 1'al.e. for _lee 

withic each 11.. are preseate4 t. figure '*. $crete'hlas iacrea •• d 

hatchi.. \latl1 the birds were about three "..eka ofaae after which it 

decliae. to a very low 1_e1. At abo,ul ai •• weeks it bela to :i.ncrea$,e 

.aain. A stm.lar time-tre"d relationahip wes fo"ad for the other I1"OUP 

wh1c:h 11 not tllllltt'aeed iri ,taure 4. 

Pre_a'na 
No aip1flcaat diffeX'e.cea existed betwe.a lid.. sexe. 01' m.etl1o.o 
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'rMains Utcreased iaa lia.at: f •• h10. .. the bird.bec.. e14er 

(r'pte s),. Ttle·two arQU,s of iadiylduala shown 1.71lure S wete 

·luanlDI 

The mea". ioruumber of runs per 11l4ivldual from 0 to 10 weekI' of 

4.e awe presentlla tD Table 6. Dlfferenees betwa. l:1aes aDd sexes were 

ut "aa1f.lcaat; whereo the differenee batw ••• the method of real'iDI 

lexe. was "pi.f1cat. Indivlduals .. i.taiaed in su .. separa~" flocks 

were ob •• ned to. run •• avera.e of '.4 time, wbile the avera,. value for 

those ia flock. whet'e sexes were' 'atermlnaled waa 1.1 

'table 6. • •• uumber of rae pet' bird. by l:1.e, .eXt ad method of 
rear18,,; Ixperiaeat I. 

'eu1e' 

lit. i 
.1 

Low 

Separate 

7.6 

13.1 

10.6 

7.8 

9.8 

4.1 

1.1 

I P 

f# 1, 

lit. i 

7.5 

11.8 

'.3 
6.8 

1.9 
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%be onl)' sipifi.cant interaction was the L.S intetaction, Male$ 

froll tbe low weigbt l:1ne ran more ft' •• uel'ttly thaa ule. from the hilh 

weight lit'u.~ whereas ftmutlesfrom the htsh ltne ran more frequently 

than those from the low ltne. 

;Itu_tn.gdeclia~d as the, birds beeame 014,1' (riau!'e 6). The al"OUp$ 

of i.rldividuals shown 111r:1.&U1'. 6 were illustrative of the changes which 

lro11eld.na 
- ~. ",. 

No silOif1cant tU.fferenceswete found b.tween sexes, Itn.e. :or . 

•• thod of rearing sexes fol!' fro11cklnlh . The L-'interaction was the 

oilly 1aterac~ion which was it81t1ficAt, t'u,d,e, from the low ltne f't'cl~ 

ick~d more fr$quently than -those from tn.bigh line. whereas females. 

from the hlah line frolicked more than tbose from the low line (Table 1). 

Table'. _an number offro11cs 
per blrd hyline and sex; 
Ixperimeltt I .. 

j q;= 

Sex HiSh 
.. 

Low Wt. x 

Males 22.4 29.4 25.8 

remales 23.' 16.9 20.4 

tit. 
... 23.1 23.2 23.1 X' 

~ "" -II ',,, 

F'tol1ckins value. of both biall au low liBe male. wntoll were 

1II1tata1 •• d 1" tnflall.male flookwere used to demonstrate cheaa •• watch 
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occuned 1", t1M for tbls fact .... ("pre 7). file frequ •• eyof frolleld.l\, 

incl'ea •• d uatil about the fifth week after wbl,clt it decllaedrap141y. 

B1 10 weekstJf aSe this behavioral pat,era bad, practical11 cU.tappeared. 

A8!9s&11·.ly1S[· 

1).". obtai •• d on peck-avoid.race.. thrut-avoidallcu, avotda.~.s 

without vi.ableaI8r ... i.,. acts, f18nte. aad .pars we're aaaly.ed;ac:cq):d­

lnl to the method of aspptot1c si_ltaneouscoafideace taterlals 

o\1tli •• dby Harks !1 al..(1960) .Sbeethe,. were soc.lal behavior 

patt.1:.... ..ch 1nd.1v14ual waS el.8alft.dillto thr.. cat.soriea for 

anal,8:18. Th ••• eat.SOTie. were lutiat.s. recipient.,.nG the eombt,­

aa'10ll of the two. Aa initiate was considered t. be the 1:041v14U&1 

that p.rfC21"med the a.a~esttV'e aetwh!le a rectpientwas tll.1nd1vld~1 

who was the receiver of the act. Combined lnvolvemeat.was the tot.~ 

nUmber of iateractiQu which aD 'adi.tdualwas 18.'101v8o' in for a ,artie-

81,,1' pattera. Avoidanee, were not btok. dOWll ia~o ~hese cat8sorie. 

becauG. tn. 4e£11111:iOll of it Itvea to' Materials aad Methods·preeluded 

$uch a cl ... lf1catlon. 

P.Qk-~vo1d.a.aee8; Altho'USh coaelderaDle overlap,i.l\8 ocevrred b_tweea 

the ,roupscompared for the aumber of ,eeks 1nltlated,certaia differeace. 

41el .xis~ (table 6l). The hlah weisht males maiata1.ecl 1a the al1·.1e 

flock .'ffere..1aaifieaatlyfromthe low "et,h1; females which were mal.· 

tattled alth.,£, lathca a11 .. £_1. flock or 1u the flock where .exes weTe 

iat.l'mtaaled. »ifferen~e. &mODS the ether 8roup8 were aot sig_lfleaat. 

The results obtained for recipients of pecks were not alwa,_ sWlar 

to those fCHliul for il\it1ates of pecks it Low line male. reared ia the 



~.ble I·. fJompat:'!soas o.twetm li__ wl~£n sexes vithtn _thode of reariaa for peek~avotd_ces .• 
thdat~."oiGauc:e8. avoida_ •• ,;. f1ahte.tot.ale-.coua,.re and .,ar8J kper1me!ltl. 

Ketbod of 
rearlDI sexe8 

Separate 

Interad.ngled 

Sex 

Mal_ 

... le .• 

Mal. 

JFemales 

L1ae 

Hiatt 

Low 

Low 

Blah 

Low 

Hiah 

Low 

'et;:k~avoidaaees 

ItU.t.1 aee1p.2 Comb.' 

41b 

2S&b 

lOSb 

3· 

16ah 

24ab 

gab 

IS· 

S3D 

,a 

aa 

laab 

11a 

13a 

Sib 

Jab 

1'-
7· 

24a 

42ab 

20· 

14a 

1jtreat-aeVoie. ••• 
",...........,_T~·_-···· __ ··_·_···'_V· __ .,._ ............ _'._~.~ __ ~.~. _. 

lD1t.l 2 Coab.3 

14a 

14& 

oa 
1a 

44 

3a 

(Ja 

7a 

21a 

oa 
38 

,. 
18 

o· 

21ao 

3So 

la 

l-

1a 

6a 

1& 

'&voio­
.aaces 

Sa 

Sa 

Oa 

Oa 

0a-

0· 

oa 

Aay2 numbers'oathe vertiC!al which do aot have the ._ 8upersc~lp1: are 8tpifle_tly ·dlffereat 
a-t .tl* , perceat 1 ... 1. . 

1 Illitiates. 

2J.ectple.s. 

.. 
;~ 

"'"" t 



~abl. 8. (Contiaued) 

F11hts 'total eacounters Sears 
Method of 

latt. l Reeip.2 3 Illit.1 R_ip.2 lait. l rear1_, sexes Sex Liae Comb. Comb.' Reclp.2 Comb.) 

Separate Males High IS· 28ab 43bc 71b 5Sab 121b 7,be 84ab 160b 

Low 51b 3ab ag:c 90b 117b 201" 140C 13lb 271<: 

Females, High aa 4- 12ao IBa 14a 32a 28ab 19· 47-

LoW 08 48 4- 48 ae 12- 8- 16a 24-

Intend.agled Males HiSh 3- 1ab loaD 23a aa 318 37ab 30a 67a 

Low 19ab lID 30ab 46ab 328 . flab 33ab 33- "-
Female. Riah 3- Sa .ab 12a 174 2'· IS· 248. 49· 

Low 0· 2a 2a l a 158 16a loa 14- Z48 

A»:, 2 .numbers oa the verticalwhieh OoJl()t _vethe ... superscri.pt are8ipifieaat11 differeatat. 
the S pere.at level. ... 

lIA1tiates. 

2 lteelpl_ts '. 

t 
~ 
N .. 
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Figure 7. Polynomial curves (quadratic) for frolics. 
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all-male flock J:eceived s!.alflcaatlYllOre ,ecks thaa a,. of the othet 

aroup. with the exceptioD of the low ltne males iateni_led with chickens 

from both .ex.. aJ\d 1111... TIlts latter sroup did not 41ffer slp1flc~tly. 

however. £rC»lt the other lroups. 

When t*it1ates ... d recipient. wt:re combia.'. valu •• 101:_18. tn 

both 11ne8maintained in theall-male flock were .ipd.f1cantly ,reater 

than tho.e fo't· all other Iroup. with the excepti.on of the law line 

male. 1n tbe •• x-intermiaaled flocka,D1ffeJ'ences beweeath. other 

strOUp. were IlOtei81liflcant. 

7hr.a~.AY2tdl'C..8: There were .. liplfieaat .Ii.if.rhee. betwe. 

gro"" for either threats i.n1tlate4 Qr for the reetpleat. of the threat. 

(Table a). Wk •• iBitiat •• aad recipients of threats were combineC 

certain differencel, altho.aD. 0.1, 811Ih1;. did beeome a"arelle. Over­

lapp! .. of theconfldeace tatervels made the determination of clear.c~t 

differeac •• difficult. Generally •••• hGwala Ta.ble 8. _1 •• 1n tbe 

al1 __ 1. flocks ha.d more total 1avolvemeat than the fema16. ill botb 

the i.QCftmiltSl •• and all-femal. flocks. Val ••• for _te. ta the.q­

lnte:na£-.led flocks were lower than tllo.. in the all-ma1._ flock but 

41fferene •• were DOt eoaslsteatly .isniliesnt. 

Avo.idaac •• : The number of avoidaaces which were obaerved were 

extremely low anct no s1piile.at ,U.ffe1:ette •• were .fouad between .1\1 of 

the eomparll0D8 (Table 8). 

'URts, .. show ill Table 8. male. from the low line. maintained 

1a the flock wheTe sexes were ,eparated iaitlated sianif1eaatly more. 

flpts ,h.aaay other IrOup except the low liae male, reared ia the 



flock whe" sexes were intendaaled. tid .• 18t'8r11'OuP d:tdaot,uwever, 

'lfferatp1ficutly froma.Y,ff #he .roupa. 

With r ... a to recipienl, of iiabt't the low 11 __ le. reared ia 

the flock whtre ~h. sex., wer...1tttai1\ea •• parately ware reei,1._. 

'ipi-ftcaatly more tiMe tbaa •• , oft.. f_le ·lrQUpS r.la~.l •• s of 

the method of rearing U.aed. !fa1 •• from botk ltae. i.te~aaltd with 

feul_ _.the hiah wetsht mal.. _iatat •• d 1. flocks vhe!'". _.e. were 

reareel •• par-.t.el,4id. oot. however. clf.fter $1 •• lflcaftt11bom., of 

,h. ' .. i. grou,s. 

Coatid.ace J.,nterval. 'etn •• Ir •• ,. vbea '.ielates.a_ l'kiple.ta 

were comb1 ... sbowed that _lea from the low 11.e mailleai •• 4t. ,'.al1-
eoekertl flock were i._elve. 1. "piilcAtly $Ore f1sbtat,i1atJ bird. 1 • 

• Y oitha oth81'p",. with the excepf;ioa of. the I'd.lll-lOa male,1.t.be 

all-cockerel floek.ThecoBfideace 1."'.1:va1 for "his latter sro_,. 

however, overlappe" wtth the ·confide*e latenal. of four otaer C1='oltp' 

which 1. tUrB 09.1"1." •• with tbe r .. ,.4e't of the arou,a. 

Tot,lIMou,tars! n. total Q\llJlber of taitt.t_. reclpieats aa4 

tbe coatllad-val __ for peck-avoitia8cea. threat-avoldaaee. artd f1pts 

were pooled andelasslfted .s eacollatera. AaftO.tLc behavlol' waslreat, •• , 

1ft tke al1-.1. flock. Hales fro-the two 11 •• , _iatalae. 1llaa all­

_1e flock«'. ut olffer a1lufl .. atly from one aaother with 'tea_a. to 

the iDitution of apostie behavlor. !hee. sr •• p. differe, .:Lplf1CaAtly 

from all other sroup. witbthG exceptioR of the _1.. fr .. the lowl1U 

_tataf:aed 1. the flock wbere ; ••• w.re tat.niDll... Differeace. 

bet.e. lema1. _illt.lned 1. the all-female flock .. t ••• -latet.1n1qled 



flock were_t It.fieaat~. Altko,*.t. the l1al.e. for .al.. 1.'~1 .. Jfl4 

with f_le, were peater th., were ., .st,aLfteatly d1ffereat fr~. 

a., oftha f, •• 'le Iroup •• 

With ~ •• at':d to ree1,iea,. of "''''ttc behav1ol". tit. low liD.. 

c-o,ttereta18 theell--male flock were ~eci,le.t. s1pific_tl,tIOre 

tble$tkaa aD, other gr •• p. fte '01. eaceptloa Wd the h:Lah~11 •• .al •• 

mai.tat ••• · a. 1Ilatrer$ of .th .... flock. Thi. lat,eJ' Iroup, how .. eri 

did 'lOt cliffer.lpi.llcaDtl, from a., of the o,.at" aro.p'. 
Wkt. init"t.. .ad reclplellts were cQllbi\tt' tile total .~ of 

eacouat,ra for each 11.e Q~ _les til the al1-.1. flock waa .!Plfl-

.caatly Ix-Mter thaD thoa. of any other ,reup with tlleexcft,iiOa, of the 

_1 ... from the low lioe ttl the i:aterIl1asle. flock. !hia lattar Sf"', 
howe.er.4i4 •• t 'lffe'l" siplflcaatl, froa the taterm£nslecl _les froll 

the htah 11 •• or _,. 0·£ the female ll'Oti, •• 
. . 

SUrs.: afte was _ 8111\1110& .. t '1ff ••• ces (table .) amoal 1$ ••• 

ill the all".1. floek with regarel to bitt .. ,., of .pats. However, 

male. iT01l 1_ 11 .. mat_talnM 1. this flock ial_tatH .1 .. tfteaatly 

lllOre spare than aayof the otke1: arou,. te.t... Til. _1 •• from tl\e 

the ,-.1. _tatalaed ia flocks where .• ex.. we're •• parat... Differeae •• 

"tv .. f· .. 18 po.p.. whether latemiqle4w1th· male. or _1atalne' 

aepara'.ly. were .• t s1pifleal\t. 

Dlfferel\c •• betwe_ 1:1. •••••• ,e __ withia the toied1aslecl flock 

were aoc ,ip1flcaa.t for reelp1 •• ,. of sparIJ.. 1.01' did hlp ed low 11ne 

birds _tntai.edt. .. all-female floekdiffer atlalfiealttly fro$ the 



sroup. 1. the l'del1Qilllled flock 1 Th. $.e w •• true for _le. f$T_ the, 

htall 1t •• t. tb.fial1-_1e flock. The law 1(,.. cockerel,' 1. '~h'"all· 

malefloek. how"'I'.~r.stplf,o_tly4i.ff,~_e from all of ~hj .• tih_ 

sroup, _cI.' thetr flockl'iate. fro. the htch It ••• 

wn .. tht iaitutes a"d recip'.ata o£"a1:" were e •• t;~a.d. clear".c\l1' 

"fier_ .. e. hecameappareac. Hal •• fro.tbe low li •• 1. ~h •• l1 .. o"k.r.l 

E10Gk SP"~J:e4 I'aalfleaatly morethaubirds 1. any of the _,her ar.u, •• 
TIle htlh 1ta ... 1 •• 1- the sameal11il'Cockerel flock wh~' •• ,arr1#1g .ipl­

"cart,l, le.8 tb. tll.lx-low 1i.8 flockNte •• parred _$'$ thQ Dudlia 

,~. other ,ro.p't No 81&ft1flcaat d1ff •• ace. were _t.4"~we.a tile 

o~her croups wbub iltcltut.ci female. 11='0. bo'h 1t ••• 1. a~l 'eale @ldtll 

sex-illter_asle' fle>eka' a.d mal. 1. the' .ex,.'i.tet:tntl'lsl.. flock. 

I,cguatersleitwaa all' With!. Lip... Within. !legk, 

Coapartsouof peck-avotdaaees,thrut-avo1daac ••• liCht. aad .pars 

wet1il ma4tl be,wea8llG wtchia Itae. for each flock. '8,.,tc)tlc:td._lt~~ 

_",a, coafideaee tatervals •• e eomp\l,e4 for 411 p:ou,.... tharelul ta 

are pre •• , •• in table 9 ~ No ttaRifleaat 41ffer •••• wel'e fouad betweefl 

any of. the aroup., foreitoer peck-avotdaatl'.' ttl't' .. t-••• !_ .... ot' 

.tpte (I Wh_the.e social 1aceraet1ou were poole' into total •• coualaIH" 

~.rtal. relati •• ,hlp. bee_ .,pareat • Apo.tic bUaviOl: ap,Mra4 

,rea,.at la the 411-.1e flocks aacl leweet __ I femal.. 111 the flock 

wkere tbe su_ were iatenniqled.Althoqa etpiflcaat differences 

werefou" between certl" sreup. located ta 'lifer,.t fl04ke. tke.,.... 

were,how ... r, no 81salfleaatdifftreacu bettf •• the vuie .. grou,. 

withie a part1c.vlarflock. 



1'.ble 9. Comparlaoas of behavior pat.teras 'bet_ ad withteL1... oy sexaad method of rear1al; 
Bxper~_t t. 

t!filthod of 
rearu. s,.xe. 

S41parate 

Intermias1ed 

Se 

Male 

Females 

Hale 

Female 

1.1 •• 1 

11 II 
B L 
L H 
L L 

H H 
B L 
I.. H 
L L 

e B 
H L 
L H 
L L 

1111 
B L 
L 11 
L L 

~k- ThHat;-
avoid_c.., avolu.es 

88 0· 
aa 14a 

3Sa ,. 1,· ,. 
,. 0· 
4a 0· 
2- Oa 
14 ·04 , •. 2a 
Sa 2a 
3a l a 
, a 2a 

2a Oa 
Oa a-
oa Get 
Oil 0· 

Fl&hts 

1(11 
Sa 

ISa 
32a 

4a 
4-
oa 
Oa 

%8 
la 
4-
aa 

·oa 
Oa 
0· 
oe 

Total 
_co •• tere 

la-
21ab 
60b 
S6b 

l1ao 
aab 
2a 
1-

laD 
.ab. 
Sah 

17«· 

2-
oa 
oa 
os. 

Spars2 

lS· 
41ab 
SOb 
Sib 

43ab 

23ab 
20-& 
ISab 

2ah 
Sab 
lab 
2ab 

o· 
o· 
14 
1a 

Arty 2aumbersoll the verticalwaiclle not have tile _ .. _up.script areaf.:pif:l.eal1tly .dtffereut 
at the S percent level. 

lUH hiah ltne over :blah 11_.· 
11 L high line oyer low lu.. 

2 ftO·Gecision 

L R low lill. overhtab l1ae. 
I. L low line over low 1i.e. 

• +'" :» 
J 



Spa:rriagappearad to be areatea, with!.. the .ex<flO'separ4te. flocka 

ad lowelt where _le •. aoel femal.. dretat;end.ftsled ill the same flock. 

Differenee. be, .. _ groups within flock. were not a1Plificaat. 

C<n:.t.*e1atiotl! . letween. Peck-Ol'clers aad Spars .'rolics ftlG. KUls, 

*-..Wb.lt.e, , tests (Slelel, 1956)wet'8 condueted t. de-termi •• if 

there were d;Lff.~_c.s betw ... lt •• for raa f.ll .. ,he peck-order. Values 

of 11 were eOUlp.ted on a' witht. .ex basis iathe flock "b.er8 aex •• wete 

iatentlill1ed. vaereas 18 1'tX ••• ,araled flockl olle if valuewa8 obta1iief1 

for eaehflock f Bird$. from theh1&h lb. rsated .1.8tf104.,1,. hlahar 

1athe social hier.reb, tbaa low lid birds ,. thr.. cOIIparl$ou;md 

a,proached 81pille_c. 1. a fourth. Thetllreepeck-o ... "ers Del". tbe 

biros from the hlab li •• were in the 81 .. tfiealttl, higher ,fiuiJitlol'l. 

were the male. itltbe sex i.terml.l .. floek, the f..al.a ill the same 

flockarut tbe f_l •• 18 the all-f_le flock~ Die peck-orier. on a 

withl"*Hxbas.l& are presented 1. Table 10. 

bilk cQrrelatio.. ($ie,el, 1956) were calculated oa. 1.diy1dual 

b1rd bast. .et:weft r_k' 1. th..ocial order and rank for a •• at" 0·£ spars, 

fro11cs. aDd t1lD8. Noa. of til •• orr.latieae va. sta.tfleaat (Table 11) 

althoulhth.a1 were p081.t:l....-. tn mo.t lultaneu. 

Devela_ltof.!lripuahbavi21 FatleE!8 111 1M!! 

The variOUI behavior patterns .e measurN 1n ti_ were pt'wloul, 

pre ••• ted for _ck pattem 1ad1v14u811y but aot collectively. Cunes 

for $esttlll. atretehlQl, leTat.ehi .. , pr".inl, nmrd.aa. frol1cklas • 

• ,a;:2:1.8 and total .ilea_ters 11l time have bMacalculate. for ules 



Tahle 10. Peck-cnrderll 1 ts'ed 1ft 4eceaCl1Ds o-rcler for each 
flock. J Ixperimetit 1.1 

2M 

,119;" A ... 

(all matu) 

112 

H6. H1S 

Hll. H1 

1.21, LaO 

lit 

BS 

L16,Ll3 

at H4, 1.2.5 

&10,1.26 

HI. 113, 1.18 

1,22 

L29 

tal. H3 

H7 

L24 

; , 

2 
(all females) 

Hl 

iil 

B13,1,22 

H12 .t 114 

iIll 

L2. 

115 

1.21 

Hl'), tl7 

LIS. 1,30 

1,21 

1.23. 1.26 

a19 

II'! 

HI 119. 1121 

Lil H2O 

lIS,.,. H7 123 

K4 822, L26 

18 L21 

It, 1.12. L15 Kia 

1.10 Hl7 

L3, 1,13 li16 

H2 1.2, 
L21 

1.24 

lLetter d..,t.. ltDe. hLp (I) or low (1.); number 4euote. 
iad1vtdualwtthla li ••• 

2S1Pificata.t U v&l'O". 



table 11. taQ cor:relatlou between ,.k..,rciaa au r.s, frolic·. 
_$I S,al"8 withi.· .acb floek; 'xpel't.at t~ 

Jfe.tbod of 
rear1 •• _ex_ 

Separate 

: ; 

Flock 

., 
B 

C 

.!!' 1 .t' l' {-.-.- ~E-(nf·f;··" 

Stax Ru_ frolic. S,ars 
r 

Kale • ~11 .22 ~32 

,-.1 •• -.0' _38 .42 

Male, ,01 fl1 ·~12 

, .. les .- 1;M .46 

At hatcbing the chick •• peat mue1\ t'me re.t1q with other fontl ef 

behavior coa.1st1 .. of pre_iDS. ,..._188 an' fr.lieklnl~ ._stus wa' 

at it' peak .t batchias. after which. it •• 1tu. ra,i41, uutil ab.~' 

to 4 .... ks of ase. It theu 1.ore •• '- uat11 1t." .ek. of -aea_ 

thendeclined aS81n, result1a, ,. a ,ipllteaat •• Die effeot. 

Incoatra8t. pre.1", Utcra.ed l1Dea:rl, with ct- oval!'; the lO .... k 

period. hulas 4ec11 •• d 1. a quad:ra~ic NDaGr over tl_ .ad had dts· 

. 8"peared .oythl teatb week. A. r\'IU;lq decli.ed. fwltekta. 111Cl'.,eG 

Uftttl' the tb't'r4 to fo\trthweek a"uth.. deeliau rapidl1 uatil 1t 41s­

.ppeere.· comple,el, at about 9, w •• ks. ft. tread 1. time wa. quadratd.c:. 

kratchilli Val first ob •• r".d durias thefirat week. It iacre .. e. 

rapidly reach11l1 a peakaba.tthe th1r4 weekaa4taen decilaed I111t11 

itha_ almolt dla.ppea:rad by 1 weeks; thta at , weeki wh.n nta11la and 
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the.quatto. for 8tretetd.q was cubic vb_ ••• ure" over tlW!.lt 

iftCr.ased 1:'a,141ytluriaa the first few wMks.plateaue. bew •• 4 .ad ., 

weeka au til ••• 8el1ae4 80 that at 10 weeks 1, waa about half of tt. 

peak 1 ... 1, 

Sparri_. was obsened at a ver., early, q. Dd peaked betweea the 

fourth aDd fifth week.. Sparr11l1 th_ elecl! .. _ at approx1mately the 

.ame rate as it iucrealedaad di,.ppeare. durlAlt'be aiath •• k~ Between 

the second auG thlr4 week ()ther al.etie faetors came lato behls, 

The, ro.e rap1dlyaad rtplace4 aparrll\8 by the •• vath w.ek. At about 

tbe et,httaweek, they'b_._ to decltne. 

_til' ."Iat. 
lodywe'aht data wereaftalya_ Oll fa witld ••• sb basi.s accord1D1 t,o 

~h. method of we1ahte4aquare. of __ (Goulde., 19S2) t~ adjust for 

.aeqal aubel •• , ._ets. 'tace .-thod ofrearu.a aexe. waS '1P1fi­

cant ttl only two. of 22 aul,s •• and tae L .. Sl interaction waa .ip1flcaat 

in oa1, oU of 22 anal, ••• (Table 12), tll.,. ware attributed to cha~. 

aa4 the mea.. for _tbo' of tear1ag were pooled .84 wei8hted v.l.e. 

are 're ••••• d 1ft Table 13. 

Differ .. cn :1a bo'y w.lshes between the hiah .a low lillg were 

hishl, .1pttle.,st hatch1ft,ior ulea aDd females .1:h18 Cllff.reDc. 

bet"e. l1Ma perslated aad incre.sed thlrO\llhQut the t.a.,.wMk ."Gri­
dntal period.., 

Wtt.read read copsume.s&aa. 

C .. la~1v."yalu.s fotw4teS'and fee4 C .. umpt10D aad the ratio of 

water tofe.. cOd .. d at weekly iatenal. were preleate' in Table 14 



1.'_01. 12, Au1,. •• of \far-ia.. bod, weight data;l:xper1irdeat 

1 tla..:1 2.a.. S wk. It wk.' 
tel{ ~ce \'),f ~~j;atl.o_ 4f M.S. tltS-2' ,".s!~, H.S!~ H.I'2 If ••• ! 

~.10) (xlu-). (.xlr) (aIO) (.10'1 
Ha1ea Bet.w_ lttlea(L) 1 2'4** lSti 140- 510**1132** 2900** 

S."ar.te V8. 1aten1asl.. (81) 1 226* 6 2 8 ' 1 
L x: 8:1 1 1 6* 1444 2:4 24-
Jrro·r 41 18 1 4 14 19 It 

I ' 

6 !l\t 71ft, ,,8, wk. , wk.., lOwk; 
Sex SOtilTC;e (If variation af M.S.

2 
df M.S., df )(.S. .,.8. ' (If )1.S. 

I ,xlO ) (:al021. '~1(2). (:K102 ) ~1(102) 
Halee Bet_ .. It.. (1.) 1 3217** 1 4854-1 $271** 7231**· 1 a99'-

separate va. 1.t~1" (SI) 1 24 1 lSl 1'3 115 1 ass 
L x 81 1 3 1 28 1 190 liS l' 272 
Error. .'. 80 31 104 ~t125 lAA 33,. III 

ida. 1 wk. 2: wk. "wk.. . 4 wk. 5 wk. 
Sex Source variatiml R.S. M.S.. .R.S .• , H.S.. af M.i. 

(xloZ) (xl021 £1(102} (xl02) (xl 02 1. 
Females Betweea liaes (1.) 1 164** 21** 112** 413** liS'*'" 1 2246** 

Separate va. int_miagled (81.) 1 26 '** 10 13 33 t 3 
Lx 11 1 0 3 10 31 8S 1 3 
&rror 41 19 1 ,3 , 22 nil' 

ll!g ; ; ,I i . , .' . ' , ",! • 

• wk. '1 wk. 3 wk.. • wk.. 18 wk. 
Sex Source oivsrlation ,U; B.S. M.S., ,af 11.1. ,afH.S.

2
' of M.S.· 

,(,102.} (xl02) . <adD2) . (x:l0 ) , (xle21 
Ftmal.IBetweea liae. (L) , ',' 1 3303** 4750** 1 7001- 1 6144** 1 6SS2-

saparate V8. illtend.aaled '(al) 1 1 4 11 1 :La 111 
L:cSi. 1 1 4. 1 1 1 11 1 .saa 

69 145 31, U2. 35212 34 184 
, '! : . g rtf 

**1': 
ft P : .es. 

, 
Ut 
~ , 



!able 13. ".a, an4 .. taadard 4evtat:1oa,. of body "eiaht- by lfAes 
wttltill •• x.a J Ixperl_at 1.1 

Hale. ' .. lea _.>" AS· Ulah ita. Low 1 i •• J)lff. Btih 1 i.e Low It •• Itff. 
(wk$.) (P.) (pl.) (pl.) (sa.) (pl.) (811.) 

0 41!4 36!4 S· 40:4 36t4 4'** 

1 tatll 16~9 16** 82:7 ":12 13*'* 

2 164:17 131%23 33** 149#:17 I1t!1t 30** 

3 21'!2S 224%46 65· 257!26 193135 64** 

4 ."le!3! 348:71 122** 403%38 300t,! 103** 

S 6"!7S 468%g,9 .16'** S46!44 406i102 140** 

" 840:12 6$ltlOO 119ft 6t,:'3 .520%101 11,ti 

7 1032t'1 7t'!113 233· 84':110 636!131 210** 

8 12301:102 ., . 9 0.122 260** lQ28!81 J6.t155 a60** 

9 14Soi123 1141%152 303· 1177t9. tlOt110 26'· 

10 163,t129 129.t1'. 341" 131t#11 't. 1064.180 2S5**. 

** f 
., ,.01 • ,. 

1r1Nk• w •• po"lead. 



Table 14. Cumulative _ water au feed. CQlISUDJpt,iQ &110 water:·fea4ratlo» by flocks; 
B:xperi_t 1.1 . 

Periods 
(1. wks.) 

0-1 

0.2 

0-3 

0 .. 4 

0-5 

0·6 

0-1 

0-8 

0-.9 

0-10 

FloekA 
lall males} 

watel'l'--feedl ratio 

.40 .15 2.61 

.99 .40 2.48 

1 •• .78 2.42 

3.00 1.35 2 .• 22 

4.14 2.07 2.29 

6.48 2.93 2.21 

1.24 3.81 2.16 

10.41 4.r. 2.1tt 

12.62 5.87 2.15 

14.88 7.00 2.13 

FlockB 
·(81_1, £:_1 •• ), 

waEerA'---f~-ratl. 

.31 .15 2.47 

.93 .3' 2.3a 

1.14 .12 2.42 

1.88 1.16 2.41 

4.2S 1.81 2.35 

5.6'1 2.52 2.25 

6.71 3.25 2.08 

8.48 4.07 2.08 

10.11 4.91 2.03 

11.86 s.aa 2.02 

.43 .15 2.80 

1.02 .40 2.55 

1.90 .76 2.50 

3.ot 1.2t 2.40 

4.42 1.94 2.28 

S.83 2.72 2.18 

7.3' 3.55 2.08 

9.13 4.41 2.04 

10.96 5.41 2.00 

13.10 6.49 2.02 

Heu. 
water'lieed 

ratio 

2"4164-

2.47ab 

2.44° 

2.37ao 

2.31bc 

2~21hc 

2.11bc 

2.1oC 

a.o6f.1 

2.96-

Any 2 llUIIIber$oa the vertical wbich do aot a-. the _superscript ar. 8lpifle_tl,- d1ffereat 
at the 5 perceK. level. 

1 lba. per bird. 

• V't 
0\ 
t 
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aatl r'lure 9. Aul,81s of variaacII of _be water to feed ratios ('fable 

1S) ahowe4 ll1ah11 alpifieaat 41£f·.r_0... allQq'WMks 'but 1\0 slplftil\> 

ca.t dlffer_._ -us flocb. The hac. (1'55) -.ltiplerasetqt 

iOJ: .'fferences bet", .. mean weekly w*eer:f •• dr.,1.8 was applied ead 

abo wed that ,he ratio, at the earller as- werellplfUal\tly hiaher 

tballt_e. at the older .... 8. 'the wa'.t;fdd ratios from 0 to 1 _ek 

of ale were 2.61:'1. 2.47t1. a.d 2.80:1 for flock A. flock B _4 Flock C. 

r •• pee'1"ely.As hi:1"4. in the flocks bec __ older the r.ti.o 4flCJ:'eae,eG 

.. 01 the t.,1t week the ratio wal 2.13:1 foX"lock A aR4 a.OI:l for 

rlo~k J •• 4 2.02:1 for rioek C. 

_eD ge,e.stia 
Ox),S •• cOUUllpfd.OQ.d14llOt 4iffer hebe_ the hilh ami low liae 

malel a-.l f.-les 1."01,,e4 1" c1li • .,.rt-., (Table 16). ft .... 

val\1 •• 'al./kt./hr. for 811'4.18 ~b.. hiSh 11"8 were .7a, for _le, ana 

.771 for f.-le. whtle the re.pe.ctlv. valuesla the birGe 1a the low 

line were .1OS.d.884..n. , ••• separateG VI •• exe. iaterm1Dlled 

.d thtlill •• ,rutment 1nteractloa were .oe .1p1f1.:ent with resar4 to 

t:ab18 IS. Au11ets of v.ri.a .• of watert f... ratios ; l.,el'U1ettt 1. 

Amoaa floc:ka 

Amone weeks . 

Inor 

2 

9 

18 

; . 

M.S. 

,..002 

.012** 
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Flock A - males only 
--- - Flock B - females only 
---- Flock C - sexes intermingled 
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TIME (wks) 
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Figure 9. Cumulative feed and water consumption by flocks; Experiment I. 



'Irable 16., Anel,.l. of var:Lace of -,a- co •• umptioa of 'irds 
at 50 day. of llIe. 

aelv .. 11.... (1.) 

a.para;. VI, intend .. 1.. (81) 

L.8X 

Irror 

elf 
" ' 

1 

1 

1 

4 

.01331 

.00421 

.01098 

,02166 

.00001 

,03680 

Anal, ••• of variueta of r.stta.. atretehiQ.lc1:atcld .• Sj pr-.talh 

nalltIilll. an4' t."tolield.ng data obtaine. in Ixperi_at II are ,re.eat 1ft 

Tabl. 11. faille. of _ .. $ wl1l be ,11.1. dUl."laa the sub'.ctueat p1:.' •• 

taton of result. ;how.velt, tke reader .hould ~.f.r back to fable 17, for 

the vaTi..us •• lysfu, of varino' of the data • 

•• ,tt. 

to bt reatiq from hat.ch'a, to ten lI_ks ofase at'e prese.ted ta Table 

11. !he _ ll\Unber 0,' ,_f.ods each _Ie .. £.-.1. was obsene. to 

be re.ttq waI2!.6 and ,26.4. respe(.ttivety.. the 41fferettce of!.' was 

4Ilpiflcaat. Also .'pllleaat "as the SI,·I interactio". The ..... fo,):' 

female. iathe all-f.-leflock was 2.' lara-r than theMaa for femaltS 

iBt~11I1e4 tn a flock wlth ma1.s .wheHa. the _an fot: ula. malDtained 

separately W415.2 less than the mea. for those 1.termi:Dlled with f_les. 



Table 11. Anal,.ea of varianc.of Gata 08 restinl. atretehlns, ecratch:l.as" pre_tag, nma1al ·sad 
frolicklag; axper1meat II. 

H.S. 

Source of Variation Df Iteakial Stretchiq Seratchia, Preeaiqlt.\lRQiaa Fr.olick1_, 

Betweea Lia.8(L) 1 40.0 U2.2"- 19,.0 11.7 0.6 116.1 

Separate V8. Iater.d.qle4 (81) 1 3.9 512.0** 55.6 ' .• 2 12.0. 15~.2 

Betweea Sexes (S) 1 67'.6* 73 .• 0 23 .• 6 0.2 0.1 41.8 

LxiI 1 i .• O 211.9* '.8 93.6** 48.0 451.6* 

LxS 1 3.5 1 .• 4 123.1* 2.2 41.1 0.·0 

81 xl 1 81.1* 320.4· 15.1 1'0 .. 9 0.0 138.3 

L xiI xi 1 2.7 0.0 0.0 3.6 54.2 148.9 

Error 26 11.4 43.1 17.0 6 .• 6 32.8 6tl.2 

tiP = .01. 

'* p : .05. 

• 0\. 
0 
t 



Tabl. 18. Meaa 1'RlJ;tib,eref ,observation periods eaeb biro was 
oase ... _cito ,be rest.lag by sex ad metboG of reari.ll 
Ixperimeat II. 

Method of a. 
rearias sexes Males 'emalea 

.. 
iTt. lit 

Separate 22.3 27.2 24.7 

tatermtas1ed. 27.5 24.1 a5.' 
Wt. i 23.6 26.4 25.1 

'fable 1'. !feaR 1\U1'Ilter of stretcheaper liRe. _. alldmethocl oof reariaa; 
Bxperi_t II. 

Method of Kalea '9"111 ' ...., ' Ii .1 
rearias sexe,s m.Z Lli2 Combined ULt LL,' Combiaed m.2 LL 'Cotobiaed 

Separate 33.7 26 ... "0.3 34.4 28.1 31.3 34.1 27.5 38.a 

la'el'llla&led. 38.0 1'.0 33.2 25.5 6.5 16.0 31.1 9.6 22.9 

wt. i 33.3 23.1 

~Hiah weishl: 1188. 
Low weight 11 ... 

• G\ 
,t'0"4 
I. 
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the mean number of time_ each bird was obse:rv.c to stretch from 0 

to 10 week. of ase weT. 33.3 and 23 ~l 111 the high .. ad low l1nea. respec­

tively ('lable 19). This clifference was b18h11 aiaalfic.at. Differ.aces 

betw ... flockswhe .... 4 sexea were _tataille' s.parately.aei tat.waSled 

were als. Id.ahl,. ,11Ilifieaat, with tlle re.pective".lueafe-r se,arate 

aad 11\181'1811\11.. flocks beial JO.8 al'l4 22,9. there was DO ai_1ficant 

.U.ft.rene. hew... sexe.la this experiment. 

ft. L-S dC the L~SI.S interactions were Ht siplficul .. t:. 'Itt 

coatraat, the 1.-$1 and the SI-8 i:ateractloas were. Bird'from.',~tt.l()w 

11 .. _tatained ia flocks where •• xe$ were •• parate. st,retche4art aver­

a,e 17 .9 more times thaD their counterparts ln flock. where sex .. were 

iaCermiasl.a,. while b:i:ros from the h:J.plt.ae , .. the flock where sexes 

were aeparated .tretched 0.IJ2.4 _r. timea per blrdthaa 1; .... 1r co.at.r~ 

parts in tlte :i:Atth1nlqled. flock It 

wttb resard to the SI-S in~.ract1oft. female. 111 the flock wkere 

aexea were 1attem:i.aale4stretche. le~s tb.. tho.. in the all female floek 

"herea.the.les reacted :Lll the opposite _$ler to the: two,,, •• of 

flock'q. 

iQrats1!&aI 

No s1-pllieaat differaace. were . ff)lla'forler~tehlD1 b.weea 11 ... s .• 

sexes, or method of rear:La,. the oa1)' 81p1f1c8Ilt la1;eractioa was tae 

L-S tateraetiol\. AsahoQ 1a !abla20. _1 •• frota tat low 11.e scratc.il­

mar.tban _l.a fro~th. high 1'., •• re8$£_1e$ from low 1t_ 

scratched le..chan females from tbe hila l1ne. 



Table 20. Hean·llumber of ob.enatio. periods each 
bird was observed to be .cratchiaa by 
11.. aad sex; laperimeat 11. 

I 

Line 

Sex H11h Low Wt. 
.. 
x 

Hale 10.4 16.1 13.0 

Female 15.5 13.8 14,7 

Nt. .. 14.7 13.2 13.t x 

J)lfferenf:e. between 11\18., sexes and metho. of rearing .were not 

.1p.1fieqt for pruning l' loQe of the fir.tor •• cod order interact tons 

was $i.gnificant with the exception of the L-St interaction if Mean values 

which illustrate this significant tnteTaction are ,resented ia Table 21. 

ChlckeQs from the low line that were _:lntai:" ... 1. flocks where s~es 

were .eparated preened. more thall thos. in flock. where sexes were i.nter-

m1uSled. IQ contrast, chickens from the hiSh lin. in flocks where .exes 

were maintain" separatel.,. preeDed l •• s thaD. tho.e in flocks where sexes 

were iDtermingled. 

lumd.ns 

No liptftcant difference. were found bet we. 11 •• " sexes, or 

method of rearing for runninlftOr were the interactions stpificant. 

Prolicld .• 

Differences in £ro11ck1nabetween ltnes; sexes. aad method of 

rearin& were 'DOt 11p1ficant. The L-SI interaction was the only 
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1.'81>1e21._ nuaberof ;ob •• rvatlcm:peri..ods , ••• hb1rd 
was .ob.eaecl.,to .be,reani1ll '~y ,1,1 •• ·aDd ,methoa 
,ofl',ear'_~ ilaperlment ,11,.. . 

'Hetkod,.f 
nar·~·._es 

, .. 1:: : { ·\1 E j . t , 

, 1£, .f " 

:lS,.iO 

14.:1 

h t 

line '£l'o11c~ :8.5 ,times '.re ,thea :tbo.efroah1p 'll.e,.wber ... tn 

~b.f1eck'w.r.,.ed$ _re1nterad •• led ,tb •• hlekea.:frollihiah ll11. 

fTolicke43,.9awretimeatuntho,. £1."0. ,the low :liafh 

1 , 

Tabl. 22,. *an 1\umber of frolios per bir4 by 1' •• aftd. method. 
of rear!a.; I.,eri_at II. 
! : ! 

Line 
Meta_ of 
rearing -... Htah Low 

.... 
Wt. x. 

separate 12.1 21.3 11.1 

Xaterminaltd 21.1 11.8 20.1 

lit. 
.- 17.3 2(1.4 18.0 x 

I 



"UP.tic aebvle'!' 

To'.~ luso.,er8: 'eck-.Vola.flOh, threat-avoidauc... avo1d.ee. 

wit.hout viaable a8Ir ••• 1 .. e actl aU fipt. were p081ed for .u1ye" 

beca... of tae lowfrequeaey of eacll t)'Pe of behavior. The ,ooled val ••• 

for ,ocial tateract10ne weTa elvicle. into the ._ taree cae".r'b used 

in IxperlMllt 1. Th ••• wClre ialtiat.st rectple.ts. ad comb!aed. 

Accordta8 toth.u,....ot~e.lDdta.eotJa confid •• c. i.tenal. which 

were tSetend.aeG for the.e data (Tabl. 23 aad. 24) • ., .,,.1£'0,._ 411-

:-.1:>1. 23. Couapa~i,oDs be, ... 1:1:0 •• withi. a.xe. wlthiD metho. of 
rear18,'lo'l' total 8\1c.atel'. ••• .parsJ ,.,.art.at 11_ 

·:f.! !7I l} 

%!~Il ."1AC81 IIB.I 
Method of 1 2 1 1 r88r1_ sexes lex Li •• :tu1t. leclp. Comb. lltit. hotp. Comb. 

Separate Male.· RLlk oa 4a 4a 12ab loa- 22a 

Low 12a ,. 20- 43b 4SD alb 

r_1es Hlah 6a ,. 1'1. aa ,a 16-

Low 2- l a 3- 17ab 17&0 :34a 

latenu:.l •• Hal •• High 11- 2a 13· 37ab 12a& 4tab 

Low 3- ,a g- llal) 22P 3S· 

'_les Hiah o· 3a ,. ,a 10ah 168 

Low 4a ,. 11a ,. lsab IS· 

'.' 2 "umbel" 011 the vertical which 40 ao' kave the .ame sup.acI'1p. aH 
alsaiflcaatl, 4iffereat at the S,arcent l.,el. 

!I1lttlate' it 

llecipie.ts. 



fable 24. Co.,a'l"i80ft. of total enco_ters betwe. a" within 11M. 
b, .ex ad metho' 0,' rear188} Ixper1._tIl., 

_thod of 
1'.41:18, ..xe$ 

Mal •• 

le.lea 

Line1 

H I 

II L 

L H 

L L 

U H 

a L 

L R 

L L 

11 II 

R L 

I, H 

L L 

H H 

R L 

L II 

L L 

focal 
_co_ter. 

0&' 

oa 

4a 

,a 
s· 
1a 

2-

o· 

o· 
sa 
1· 

o· 
0· 

oa 
1a 

1& 

by 2uumbers Oil the ver.1cal which 40 aot hav.the s.. superscript 
are sll.lf1can.t11 dlffCfh:,.,t at the S perc.at level. 

la B hiaQ ltne over hl,h liae L H 1_ 11.. over a1,k ltne 

L It low Ii.. o.er lowl1ae 



SI~:l1"'8: The compariso'U 1#'101 v La. spar. were pres.ileac! 1a Tattle 23 • 
{,. 

Malea from the low l1ne _utalfted iftal1 •• 1. flocks taittated. a stl. 

n1ficaat1,lreater "abet" of spar. tb_ £ ... 181 froa .tbe low li.e 

.. lftta1." 1. tbe sex~1.t.rmt .. led flock $Del hlah ltae female. ..IAtai •• d 

ia either the all female Or t~. sex latermiasle4 flock. !here were DO 

81 •• tfic;UI"t differettce. UlOq male 8rou,. re,aI"41... of method of rear­

till- Allc) tnecord14.ace iater" .. l, for ahe f·_lea in the low 111le 

maintat_a, 1. an all-female flock ove"l.,p •• w11;b t.he _le Iroup as 

wall as the le.1. aroup •.• 

With -reprd to rec1pieat. of 'para there were .a1, two .Irou,. which 

were stplfic:aatlJ diffaJP-.t fro. each other. ft ••• werath. _1., 

froll the low 11.. maiatalaeel 1. the a11-.. 1e flock all. tae f-.les from 

the hi,h 1t .. _lau, ••• 1a theall-female .floek. The feraeS' ,roll, bad 

tbe lersest alld the latter the _.lleat valu.for all Iroups. WltIQ. 

idtiate" Im4 taclpl8ft,a were c .. 1M4 the _1.. fro. ahe low 11. 

_tnut.ad in the all-cOc'kerel flock Cliff.Teet s1plflc •• tly from·all 

other ,roups except the _le. fro. the hlah1' .. which wet"8 ill th. sex 

latet1alft11ed flock. Differ.e •• ...,q the other.lnups wel'.~t 

.1pift.:aat. 

!tlrelatloaa letweea!eck-QI1era. Mel Sur., ,.11ca _4 lwe 

Rank correlatioR coefficients (Siegel, 1956) were calculat.ed between 

peck ... orders and nuts, £1:"0111:$, aad spars (table 25) • The oa1, 811Dlf1-

cat correl.atlon ( •• 65) waa wioth spars 11\ the all-male floek. Ttl. other 

cort'elatioll. althouah predomiJtately positive we..... 1\ot s1aft1flcaat.. 



Table 25. lank correlatioDs b.tweea peck~or4.r. aad1jns. frolics 
•• s,ars within each flock;llCPe1:'lmtDt II .. 

_thod of 
rearl .. aexes Flock 

A 

B 

In,e1!'lli_1N C 

sex Rua$ 

Male. .30 

, .. lea .OS 

Hale. .40 

,-.1 •• .16 

I'rol1.e8 Spars 

' .21 .6S* . 

-.34 .16 

.14 • .54 

.12 .46 

IkMll wfd.s'htdata were au,1, •• 4 OD a withh aex baats accotdiq to 

ta..thodof we'ahted8ctHr •• of ...(Gould_ 1952). Slace .8. __ 
t. Table 16 ta •• thods of r8.r1,. sexes WN llOt .'pitle._ 1. an, of 

tlle22 auly •• , sex .. wete ,001.4 fo'Jr pr .... tatl0. t. 'tablea7. $1,­

n1f:tcurmt or hilhly 81p1ft4nl.t diffed." 'betve.. line. wlth ,_lei 

!:r_ tJua blih li.e beiDa aeavleT thaa tho •• 1n the low 11_ were fond 

throuahout • the 'iifer_ee whtoh was ,ree.at at. hatchi_. iacteased 

throupoutthe t.·w •• kaper1ntelltal ,ario". )fal •• fallowed a sWlar 

pattenaltao .... h diffeI'MC •• bet.we .. 11'$.8 were aot81plfient at 0ll$ 

aad two week. of age. 

An error wal ma" wk .. the feed cOU...,".1l ata were oDtataed at 

the coac1 •• I..on of the ..... th welk, tberefore. the 'eed oo .... tl •• 

data war. rel1abl. for only the firsts"" •• eek.. Vater to f. ... rat10' 



Table 2'~Aul,... of verlaaceof b04y weicht uta; IlCperlmeat II,. 

s. 

Male. 

SeX 

1_. 1wk. 2 wk. 
Source ofvart.c;e if H'fl. 

letv_ 11"8(1,) 1. S'** 
8epal:ate y.~ lutend.-cla. ,(SI) 1 11 
LxII 1 6 
Error 124 

M.S. 

21. 
13 
3.5 
2,0, 

M.S. 
-" 

23 
,1 
1 
2 

S wk. 6 wk. '7 wk. ,8 wk. 'wk, 
Source of veriaDCe H.~~ H.$. H.~~ •• S...S~ 

(xll¥'-) , (x:l02) (xl~ ) (x1-82) (dO~ 
Hales Bet_ li... (L) 100** 9"** 1366** 1766** 305'. 

separat.e 178. illtft'ldaa1ed (Sl) 1 1 46 $ '1 
It x 11 SO 27 2426 1'4 156 
BnoX'. . 26 43 61 101 107 174 _=. . : ; ; =:." 1 .. , 

1 da. 1 wk. 2 wk. 3 wk. 4- wk. S wk. 
Sex ~. ofver!a._ 4f H..S. H.$. a.l. •••• H,S.Ht '. 

<.1022 (xl02J (x102) 
" .. 1_ Betw... 11.... (1.) 1 SO'i* 125** tiO** 35. 100** 21'** 

Separate va.. iatal'm1ape4 (Sl) 1 26 52 S 1 1 1. 
t,:It ,$11 4 1116.* 14 3031 

'11:'1:01' 14' 2 20 133 S It· .~' 21 }' - r . . t· 

, 6 wk. ·?wk. a 11k;. , wk. 10 _. 
seX Source of .art.....S. M.S.' elf K....Gr· H.S. of H.S,. 

'xl02 

'In\' P: .01. 
" , •• OS. 

474* 
29 .58 161 1 11 3~ 
S7' " 1 II 1 55 1 1 
3.$ 34 13 46 11 a 10 96 

," ita • .,' f 

• C;J'., 
\C • 



Table 2'. Meaae.ad stanclaTG deviattG. of body wetpta by 111\$8 
wlth£ft sexes!. I¥peri_t II,. 

Aae Uiah liae 
(Wk.) (p,.) 

n 

0 31%2 
1 60t4 
2 145:11 
3 264:1' 
4 410!a6 , Stl:t.! 
6 111148 
7 ',a: 122 
8 1152:74 
t 1343:,. 

10 1.520:112 

** , : .01 • 
• J : .0.5. 

Hales 

Low 11",. 
(pl.) 

2':2 
54%2 

120110 
201t22 
3S':21 
458%46 
S9,t65 
74611) 
913:102 

10711102 
1262:117 

Jemal •• 

Dlff. BLab line Low line Dill. 
(p.) (pt .. ) (am·) (am.) 

2** 31!2 21S1 3** 
6 60:4 56i4 4* 

25 130!10 11o!9 10* 
56*" 226:22 IOltl1 24* 
15. 346:2. 308!30 3.** 

140** SOlt40 43.t40 63** 
179- 642=50 StotS4 12-
211*' '7at4o 66t!6D 109** 
23'" 9361'2 832:'6 104** 
26S** 1094161 95.ta,6 136** 
2S.** 1236*sa '1106!101 130* 

were aot calculated bec.U.8 of this ertot". Cumulative valu.. for wate~ 

c.,."mpt1oa a~ weekly iDtflnala from 0 to 10 weeks .a4 feed couumptica 

from 0 to 1 weeks were prea.ted 1n table 28.' ••• a1lll water cODsumption 

iacr ••• d each weekv1tD wetel' eoaau_tic.,. beil'll co.siderahi, greater 

tba. feed eOatumptioQ. 
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table!l. C_l.ttve mI.O water co .... tlo\\ ••• fad e .... td.o. b, 
flock.;lxpe-r1 ... t II. 

flock A 

~al1Ml •• ) J 

'ar1od, 
(1a wks.) water1 

0-1 .33 .15 

0-2 .95 .40 

.0-3 1.8S .79 

0-4 3 •. 01 1.33 

0., 4.48 2.50 

0-6 6~19 2.86 

~7 ,.",, 3.10 

0-8 9.69 

0-9 12 •• 

0·-10 14.3' 

1 lb •• per bi~e. 

'lock B Flook C 

.35 .13 .31 .1.8 

.93 -" .e, .44 

1.73 .73 1.75 .76 

2.73 1.30 2.85 1.29 

3.9S 2.29 4.17 1." 
5.39 2.76 5.74 2.72 

6.19 3.66 7.23 3.69 

8.41 8.95 

10.43 10.82 

12.36 12.1' 



DISCUSSION 

tbeexpe!:1meats reported here "ere eoneeraed wlth the 4evelop_t 

of bella'Vtor patteras of cbickens from oae cla, \latil teu weeks ofa.e 4t 

A1 though mea,. studte. have beeit coftducted oa1mpr1.~lQ& (.s', 1',,) 

8D4 OD beh.Y1ot' 4ur:tng peek-orGel' format!..,. _ad .at 014er a,8. (Guill. 

1'53 aadWocn:1-gusD, 1955). there is a dearth of i_formatioa eOllCemtl13 

the behavior of yo_ehlenu. 

Data were obtai_ed Oft the emera_ce of vario.. behavior '."teras, 

their sequeaee 1. develop .. t allG c'bauses 1a tble, The 'evalopM.' of 

struct»ral aaG physiololicalmeckatl1sme dur:1qthe ,eriQ.d studied. could 

have a profoun4 t.fluellce ,nth. behavior ofchlckeui. requi.ring 

adaptati.on to these c:haqe.. Also, lt .i. difficult to 4eteml ... if 

t'hed ... lop.at of certa1a patterae are due tocha .... 1. herMity • 

• 1W£roamtmt or a ,ollbinatloa of tb.two. fte .ener.1 area of behavioral 

,-.ticl has recfttl, ba. reviewed by Fuller .*' tho.,.oa (1960), 

wh11eGPl (1961) ha. revi_ed the relatioDehip between ionadal hobJOn •• 

• .o80cial behavior. 

fhe atnety reported herecoui4ered .ex. 11 •• ftel methOd of rM:rl1t8 

(aexe. separate _4 1ntermf:B,le4) as_ex-editsl'1 ad _v:tro~tal so.rees 

of vartat1.ou. Si.c., 18· beha",loralstud,e., 4iffer_ea. betWeen birds 

are larle (Cubl. 19.58 _dSte,el, 1959:). data, for each form of hehavior 

la".,tllated, were obtai.ed Oil aa 1.d1vl •• 1 bird ba,ls, Althoup _1a 

variables were sUdler in both of the exper.ats reported here, .tt 

should beretnembered thatlxper1meJJt I aad II 4iffe .. ect 1ft that flock 



WIlS felt 'fhat by 1meetts.tiDs ciiffereaces within ,hel.situationa a 

hroader picture of the emerleace and chaaaes of behavior pat,et_/'Jt 
1 .' ;.1 

time would be obtained. lrevious work by Wood-Guah (ltSS) aad. OUhl 

(lt5') bit ... stv •• some 1ad:l.cat:1oa that eerta1a b •• v10r ,at,ems appear 

1D seq_"_ but that there , ... eh over.lapp1a&. .., of the fo~ q# 

behavior ob'erfedtu thts experimel'lt have aot be,. ,r .. 1ous1, reported 

fot'c1licke. aad. thus ·e •• ot be substantiated from previous 8spe'timer.tation. 

I.Sti"l.with the chicks beiDa locate. ill Iroup., was observed to 

be _"t prev.l~at Guri_ tbe first few da,s. this ,roup!a,.,: be coa­

sldered to be all.1om_tic. a se.eral type of behavior which Scott 

(1958) det, ... S 4 .1tuatton tnwh,ten two or .re individuals doth • 

• _ tid .• I.with IOUl8 oear.. of _tual ,ttmul.tio • .,. Titi. • however. 

we.I0 DOtaecessarily be' the $01. reaM. fo~ ruttasat ver, urly qes. 

Aaother p08.1ble eltplautioa i.that the thermo-r •• ulatory mechaail. 

La the btrd8 were Dot fully deve·loped at thu. a.e. (I..MloreuK 4ad Hutt~ 

193.) aDd that tbe 11:0up188dur1 .. rest1., ad aleepias vaa primarily 

11 ••• or method of rear1_ ia eitherexperimeBt. Differ.Me. be.,e • 

• exe., kowever. vere sll1d.flc-."t ill both experimeats wtth femal.8 reat­

ial ere tba» _1... Also the 81-S iateraction waa sipiftcaat in both 

expert_at, with tile females re't18, aore 1n "he all-female fleckl.than 

1. the tat"mia.lad flocks. vaareo an lllCoDstatent effect of flocld.aS 

waS ob •• ", •• for the male.. If _les reated 1.s thaa the f .. les8ad 



if par't of tbe eff_t was a11810m1_1:.1c then thts '.taraetta would be 

expected. 

Chicks were ob •• rve4 to stretch durias the first week. Stretebi:ftl 

incr .... d ia time _til the chicks were 4- to S week, of ale after whicb 

it 4_11Mi. KiShI,. 8'IDificaat differ •• es for .t .... etch1111 were fo~ 

bet .... lin •• with ch1cb in the bleh l1a, .~r.tchial _re tbaa those 

~:n the· low line. %ht. difference wu observed itl both .,er1mea1:sa.d 

woold 1a4icate t.hat there were .anetic, fa,ctor8 iallu_ct., thi' pattem. 

Al,o tbe It-' iateractloa was 8ica.tftcaa' ia both expertmeats. Males 

la the flock. where .exes were latermiqle4 stretche. a Ireattr·aumber 

of tblas tha thoa. 18 the a11 ... 18 flocks. la contrast, female. 1a 

tke latermlaglM flocks ·Itretcbedlee. tbaa thosei. all·fe_le flock". 

Althouah DO r_d, .,lauttoR 1s offerad for tnt. co.ai.atent inter.ctleD, 

it was probably DOt a spoataneous actj:Y'it7 aillceit £r8"" •• t1,. followed 

a pes-t04 1.8 which th.e bird •• er. :LMetive.the 00 •• "8r. however. did 

• __ ttce ., e,eelfte ItimVlus wblen re.ultacl ill a streteh"" retl'onse. 

Scratcb,lI1S_ a 418,l __ at reactio_ *,,, 44u1, cld.ek_a (Wood-Gush, 

1954). Increasea 4"':1'1 .. the fire' feww·.eka ad th •• decltud rapidly. 

oaly to .tart' to 1acrea •• alata durtUg the ttirlth week. The a.lta. 
occurred wheB to'tal enco_ters were rialaa .ad. the. re.pp •• :red whe. 

total .coater. belaa todeel!a.. 'lbe relatia"sld.,., be meald.qful 

but further exp.eri_utatto.·aho"ld, be conducted hefore l'.ach1Da even 

__ tattv.coacl_lou. In both bpel'1menta •. chicks· itt the lIialt 11 •• 

were observ •• to scratch mo ..... thaa those ill the low lta-; howev.r. the 

d1ffere1kCe bet •••• 11ft.swa8 ai,a1fleant oilly 1a S.periment 11. This 



would eUIPst that there mlSht be ,Q-a.etic infl.eace Oil the ~r .. uel'lcy , . 

of this behavior patten.. 

l.sull, obtained frOIl this stud, iIldteat. tllatn.itae" liae ••••• S, 

or method of rearlqhaci oy sia.lfi.eat laflMace oilpreealnl. The 

oalysilfti.ficani interact!o. between mat. effects was t.he L-Sl inter-

actio. tall(pe:r1aeat 1 and thie Illabt bve be .. a eb.4 •• Gce"rac.'. 

'r •• a1nl.1ncreaa .. :18 a linear l.\l8l1aer a8 the ohlck. bO$_ ol4er. 

Both l1M •• er. early f.ather!aa ad. thu j.I.11. feat.CI ... "Ian to 

appear at .er,.ar1y ..... It h ... · be. welldoc .. nted(J.ll.~. 1'52) 

that ct.t:1fll tbe first 1& we,ka of 1.ife juv-.l1e au poat ... j __ 11. 

plumaS. ra,tiSl, 1'.,180.400 au jw •• tle feather.. Su.ee,.eamou1\t 

of feathe~ covere't lacr.... d."1ftll, ~hl' period it -would be lOBi-eal 

to al$o .. aume that preentBS would i~rea •• 1. time. 

itumd ........ ca,. raaeti.olt, waS observed in all 11'0." 4url_the 

first week. !his sube •• atiatedth. flacl~8 of Guill (1'51) that ..... d.-. 

occ.rred 'vert ·tarl, in a bird', life.. It.ald,D8 ci"rlued with tiM pet 

was ,rohabl,. r.,laced by otbere.cap. respoues. Ioslsu.ficafttdlf-

of 1" .. r~.81 .however. was a:Laa£ficat in Ixpe:rtme.t 1 ... aot ·siga1ficaat 

in Ixper1me.t II; al ch'*8ft the ftror . terms for the experiments were 

very a1ml1ar(aa.6 and 32.1). In the first bper1m*tt eid.cka reared 

:1. flock8 where sexes were ma1nts1 ••• ,separatel, ran _1" tbaa those 

reared 18 the 1atermialled flock. Thi8 ma1 .uasett that the mixtBs of 

the.exes rtductA. thi. type of behavior .111\0. cOInpar:1,ons of ~bi.1 



typ_wer. SlOt available from "be literatu.re, 1:11. iafl,,_c8 ofmetheo"f 

rearialoa nm.n:i.118 cauot be •• certai.. at . this time, . 

rl".licktlll a,peared to occur a,01lt-_us11. oae chick WQli f~ol~c 

a.G aI_at 1i1Eaediate1, ethers would ._1ethe ,alt..h. Thole,hat 

mimicked 'he pall.Bet however, wou14_t aee .. 8ar111 fl'e11ciath.,._ 

d,ireet1oll .atheehick that frolicked ud.,lal17. 

'o •• ible ·r .... na for £Tol1ek1DS have ••• ·off· .... by· Cub.l (1'51). 

H. felt that ,'hu activit, wa. cau.ed 01 .isturb_oet ."eR aa tlle 11.1111\1 

of f •• d .roup. ... the terMa, 08 of li.pt.. l'h. writer CtJ1lCUr' wttll 

this re .. o.' .. althouah' tll"pecific 41sturbace •. d1fferad. 'ot" -.mple, 

vh_the floc" repoltted', here were irl,",e .. 4 b,ullu.lMl nois8s, the 

chteke rea,rat_. frO$. th.ir ed .• 'tBl act£vitlfor atbore time. faen, 

one lai1y! ... 1 would spoilt •• eeusly frolic bet .. followed by .ome of :lea 

flockmates![l 

Diff.r •••• · tll frollekt. bltwe.lla •• , texas aad .tMd of rearlna 

were aot stplfica." iae:1ther .,eJ:'1me8t. the!". va. 1. each expe .. t •• t 

a ,lptlfieaut iIlteraettaD,'.' L-S t. Ix,eri_t 1 Ad the ~SI 1n 

a.pert-., It. No earleutloft lot" tbelr gee"ranee are offered at this 

time. 

Cha..-. 1.. the freClueacy of frolLckiaa ia tt- were of couaU'",,,able' 

'.tereai • Fl'oliektq wd fil'a' oheen_ duria, lb. first w.eka_ 

appeared to r.,lace t'ulUd.aa. rroltckl_ .1ncr'ased dart.. the first 3 

week. .fter which it dec11ned. Iparl'm. ata'tte4.omewllat lat.. tbaa 

froltck;lal. iBcre ... dat a .. e1lfalte't rat,. Ud sUl'passe. frol1cki118 

wk_ the ehickl were about 25 daJ. of as' .. Sparriq reached tts peak 



a'bout oae week later allfl th._.ell.ed. The del.obtai.ed here o •• h. 

"rl"ee of frolicklas •• cI sparri., at'$c(Jl\$istent with tb.e report. of 

GUi (1"'). !hey do not., how.,..r, cooflm h,e o'b.enat1 •• that fl"ol­

ickial lid to a,a:rlq ." til. eecoad w •• k tt lMte.4the, i_toste,bat 

thls oCctirJle.abctlut o.e week llller ella. Gulllatated. The multtl.de of 

..tillereace, betwee. Gani", expert.ataad ad .•• ,reel'-• ..,. elq)lau. 

cta.. for ~h1. _.11 laco.siat __ , 1tl res_lts. 

~ •• ultl of total encouaterlindicate uhat_lea were _1'. aure,stv. 

tba ,,,,1 .. aa4 w ... coa.1s, .. t with ,the previous reports of .ifaaura 

aU«! All. (1934), All .... .!!.. (1'3'), Col1ia8 (1943).84 GtIhl (1958). 

I_o •• cer, a,peared to, be'areateraoDI _les ia the a11-u1. flock 

tMl\ .. It._le •. that; were i.tend.aslecl wiU feal.8 ,The fewest 

.umbers of -,o_ter$ witht. t.h. ale period studle'oeourre4 lathe 

.11-fea-taleflo¢k.,. The reel"lts 'obta1ned here •• d thos.of GuIll (1153) 

ahow that tn _.11 flock. of _le.,.ck-order. w.re formed about the' 
" 

,.1ahthto aiGth 'week, wbet ....... feul.$ the, were .Itabll.hed ata 

later .,..Ilnce encouatera fOB the flu1 oa,1. fol' peck rish'. the 

.S. at, wld.ell the' peck-orders were ,establish.d provi.e •• ftplautioa 

for the lower DUmber of total eacouater' amaas females 1. thtexper1-

_ell rep01tie' here. 

II ia of iaterest 'thataltbouahchlcka fro. 1_ 11a., _bltal •• d 

ia tb.eal1-maleflocks. "l'e1.volved ,. the 1ara •• t ..... er .f el\COu.~.rs 

whell a It,pl..peck-orier was cle..,.loped they were releaate4,,, the lower 

social pOliti-oM. Tbe.e f1."",1 that birO 1.. the lower 80c1al po.l­

tio.. have -Sfeater n\Uliber of tatera.tio.. w.e "' alre ... , wltlr 

the r.~ull. obtai_d with 0148r hirds (Hark. !SAl-, lt60)., 



1ft both.,er1 .. _ts birds fromtbel\tp we1,ht l1ae were slpt.f1caatly 

heavier tlla'a tM,. £):'0111 tbe low ltDe. The.. differeae •• werec ••• 1st •• t 

with pJ'ev10\le report8 of we1aht difference, betwe. 11aes (Sl.l.l~ 1'62 

aUG Si ••• l· sa4 W1_. 1962). 

Method··of reari_, sexes whetk.r :Lt·" '.parat.· or '''termialled 

.howed Ot) .'p1f1c_t oiliereace with· t:eprclto body weishts. 'eales, 

however, "rettilotly heavier aM _1., sliptlyll,ht.r WD. reare • 

• .,a'ra •• 1, .s comparedtc> '.:I.1:r •• ,e,t1" •• exe. ia , •• erm11111e4 flocks. 

'fh •• ere.tllta substa.tla~. tho •• of Smith B..!l.. (19S4) q'. Wl,._ S 

11. (1161) .. 

Qq ••• couwopt1oa d14 Bt d.lffer bene.suea 01' li, ••• The lack 

of ali •• effeet i. toae1at.at wi,h the unp'ibllab.e. reaulta obtuned at 

tht. suti". that .bowed no .Laa'I"c4ftt 61ff.re.ce 1. ox,,_ COlleump­

tioD of '12 ad r 3. geatratloll birds from th •• e aame two liJle.. The,. 

aot ap •• with the r8.ults of IO.'!l J1. (1'54) whot.pol'tH that 

,1owerp_UIa chick ... 00_\1". more oX1Se. pet" 11."_ of hoay w.illt~ 

than ita". ,rowi" ehickea •• 

Watet: aad f..colla\Ulptl_ increaaed. witlt time. The 1'8t10 of water: 

feed Qecltnu lUicatlas that feedt ... ....,tl •• iMrea_" _r8 ra,141, 

thea water 00 • .,..t10'O. Thb. re.ults are eo_itteat witb thoae of 

1t08. !l.l1. (1954) .... Mec1wa' 4U la'te(l'St). The water:feed ratio 

111 th....,erj..eats. bew ... r, were .o-.hat 111.,.8r theatbose reported 

it7 laro~t __ hi.,le (1'41. 1'41 aa4 1950). 



A .tudyw48coaducted to aetarmi •• lhe al' at wh1ch certaia behavior 

patteral fil'8t appeared aad the chanael that occurred u the frequeacy 

of these ,atterllS in time. Th ••• patterna were 'tllGled 1ft ule and 

f_le ehlokeas from 1111e. maintalaed •• at: cU.ffernt flock! ... itita. 

tiou. Also .b,at.ed were data pertaia1q to hOG, Irowt., fe.d 

COOl.", ••• water coaaumptlOll and (txy,e. cottsWGp,loa. 

Iteetiq. stretchlo.a. scratchiq, pr •• uiae. n_i.,. frol1cklq aae 

.p4r1:'t8. were first ohsuv.dcuri", the ftrstweek poathateD. CIl_es 

oftha.e patte'tl\$ were differ_e 1a time and sraphlc 111ustratlou were 

prestate. of aquatio .. ftttedfor each. 

Al'AGstle e.co"at.. betw... birds were observed to replace sparriai 

which waa lu'bplaatina fro11ckiftl. lacounter. iacX'ea •• d ill time uatll 

peck-orders were established. 

Dlff.el\Ce. bene_ ·bircls from the blill .4 low 1m., ",ft. Itot 

&1881£1<: .. t for 9stias, pr8.11\1, 1',,_181. ..4frolick1... Chiek_ 

from the blah l1fte stretch.Ga.. scratehed 81 ... 1£10a1\11,. mor. th.l1 

tho$. from the low 11 ••• , aM they ranked hilherl. the peek oroel: i. 

thr •• of the fO\1l" aroup. t •• teel. 

, .. les re.ted·slptftcaatly _re thaa _le. whereas _les att'etched 

si.aifical\tl,_re tn •• females ~ Dlfferences e.L.ced beween s.xe. 1a 

apost1c behavior with ule. beiDl iavolved. til more total eacowtets 

tua feule.. nifferel\C8. betwe.a sexu for other hehavioral patteraJ 

were QOt aipdfiuat*, 
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tt •• tlq was greatest 1ft :the al1-f_1. flocks t whereas xunatlll was 

great.st 1ft the flocks coatainlDa all-males-. Apostic behavi.or was 

81piflcantl, sreatar in the all-.1e flock than tn elther ,he all. 

femal.flocks or the flocks "here sexes wete i.terminal.d, Methode of 

rNr1DSlexe. dldaot appear to 1afllle.8 the other 'behavior patterDs. 

Birds f;-om the low liae malata1ae. irA the all-_1e floeks.,arred 

a1piflcantl1morethaa either sexel or 11 •• malatained i8 flocks 

where sexes were interminaled or in the all-female flocks. Male. from 

the hiah 11_ ma:L1ltal.ed 1. all-male flock8Whil •• ,arriBI .1p1£1.­

cant1,le.a thaa their loW' line flock ... tes sparred more thaabird.. in 

the otber &r0Ups. 

Chlckena ta the ·a11-_1. flockl bad a caul.teatl'lr •• t ....... r 

of total _couater8 than Iho.e ta other flocks. Birds from tbe low 

ltae matQtatued ia all.male flocks bad a areaterDUmber of total.eacouo­

tel'S tha_a, other Iroup tested; however. when pack-orders were . 

• stablished birds frQm this Iroup ranked ia the lower social poaltiolla. 

Males were st •• tflesatly heavier tbaa female. aDd bird. 18 the 

hlah Ita. were s1plficaltel, heavier thao. bircls ia the low 11:.8, how­

.... r. ao uflute effect wa, _ted ift bod)' welshts betvee .. the. _tbo4s 

of reari.a& used in the two experimeats .. 

The results obtaiaed on water aad feed rat108 show tbat .a blrd$ 

approach" 10 weeks of aae a ratio of approximately two to Oll* was 

maiata1eed in each flock. 

No siardf1caatdiffereace was foua' betw... 11.e. or hetw.e. "xes 

for OK" •• co.sumpttoa. 
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VITA 

The .uthor, Jolm Staaley D8W80R, Jr. was born Mareh 29$ 1'3.5, 

the son of Jf)'hn I ... a4 Georala H.Dewloa. He atthcla. Irad ••• d 

bip school 1a Weebereia_Count". Vtrlirala,aruuatiq in June. 

1952. Ue.tel'e, VtrlillU 'ol"echftlc laat1~\lt.J Blacksburg, 

Virsiaia. laSepe.er .• 1952 ••• 4 'ftc.ive' the lach"ler of Seieace 

lelre. 1,. Poultry Busbaftdry in JaDe, 1956. 



An Ctxperi_at .w •• coaaucte4 todeterm!ne the oato,,-y of behavior 

patttnl. Measurement a wel!e obtatDed ua4er various floeld.8, eoaditlo_. 

for mal ... female, chick_ frem 11 .••• I.l.c~" 18 Giverseat 41r80tio'8. 

for body •• Lallt. Data were .180 obtai •••. oa .1.4 ad water eoa .... tl0. 

ad ,roweb • 

..... loral pat,eQf that ·appeare4 hr1 .. the first week of life 

weare re.t! ... str.,cRiBS •. florat.hl ... pr."'as·. t'\tDDtq, f1:o1ield.qal\4 

aparriq, Jehavioralpattenu. whip appearM s\lb,e,u •• tl, werethrut,. 

«\,01d_c.8, p-=k.,.,avoiua.e •• , avcd.Gau-. aDd fiahta. 

S1pi-flc.. differ.... were fo."" bet,,"a ltD" for 'tr.t~h,1.1. 
'~.~' " 

ecratcb'a. aad; '''-order rank.. Btr4efrOat the hilh w.l.~~:~l11. ,tre,ched 

au HI'atche4 _re aMraaked hiP_r ttl- those· from the lQW 11 ••• · 

Apolltte behavior, however. was srtt.ter 8IIWm8 'b1rds frem the low li.e~ 

Di,ff.t.ea between Ito. forothet pactents tvere Got .taa'fi~aat,. 

'.-1 •• ree'ed 81plftcall,ly llO'ra thea _Ie •••• reas the re14t101\­

ahip bet__ _... wa~f r ... r •• ' fo't Il:retehlaa ad apos'i.e be.viar. 

Dlffertac.. hewee •• exes for otber behavlor pattvns wft. QOt 

.1p:lfteaat • 

..... tic behavior was ar .. ter tn tke .11·.1. fleckltM. 1ft eitb._ 

the •• x-late'l'mialle. or all-female flooks.R'8tlqw,u, &reale.t tn the 

flecks coatabd,as al1-f,..1.8 whedal t:Ul'lBias wu Ireatut witht. the 

flocks co.ab,'d.q all-mal... .tho.s of rearlaa sex" d14 DOt appear 

to 1afl •• Me lhe other behavioral traits. 



Hal.8$ wereslS8£fie_tly heavier thaa £ __ 1 ... aad. birds t. tbe hip 

11 •• were .t .. 'ficatltl,heavter thaa taelow line b1rdl. Methedof 

rea:.riq bad ... 'aai.flcat eftecta. body weisht. 

Water .a4 fe.d cOIl.waptioD iller.aed with ti_; however, the l'ate 

ot taer .... f.r ... ter cOUumptiOD wa. le.8 thau that IM'ctml\il1ptl ••• 


