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.tllAl>IA'llOtl · 

irhe .word ,1~,aatatton!l't ta teft•<t bJ t.:ne- tte~$te··t•·~ N•w 

,0:Gllegiat.$, lllettonat"1 {19·,~) •J ·JI$ e,\at:e et beu,.g lt-rttdi~ 

a-bed, .l.llum1~a~~tt ol!' •~po•e« ,~ Qny' ·t.11* or n1 o~, J'Q(t.ia ... 

t !ma.. . ·~n1e ls 1ft ~~ntP$ai ,~ 1paifU.~.tl()n;n • ·.tli W<>M wb1c.h 1, 

cttten ¢C>nt·11~ed wtlh tttRa!.iat1~, ~ l$4l•t1$1'1 1$ tbe mt$t oi

prooes·s of Nil.a~U.ng·. or the e,ol'fb~ preeE*stl of: •~t•sion, 

.t:f!an,m1$:s1on and .abM~ptlf)n ·fiif' r~fU.f1ii!nt.. e!le·r!'Q, W<t aN. in• 

t.eret-te4 pr!mal."'111 in the. di:.teot· and i»~u,~~et:1 l'eact1cri, ttit 

resp~n·etht, pbvstoally a114 pb1•1ble.g1oallr, of· tbale ehiok• 

ans to the •late Gt baiq -e~tfm~d t.o P¥$d 1att1t>;0; tNm 10:tar .. 

mn4 .t.11,.ea'.:nd:~.ace:nb light $IU~. 

Casttal.l$ (ltt4} ti,~ e•ttte~lJ that tbe p~tet1ee. ot 

metU.r,iug w1ntef' egg p.r¢t4uctt•n · b7 st1p:,:1ett>entaw lllumtna·• 

t1oll ha• 'be•ti ~otn1, to~ over. l.OO ;e:atth At t.lte leeon4 
' . 

Wo.rldl e P~ultttr Col'lgi"ei• 1'8 ia,retl<>na, .lp:a 11,.J b$· q\t(ltet\_ 

fN,trt "a boektt of M~~lllGdl)~le,i1t:a •o S:paals.h J$11sant.s bl 

Pr~-1.Sica Dl,$:Ste 1 BtU.l et Metb?'14. w~ilte• tn 1803• 

iliQb,t<l&k$'81!\l $MUl4 be t&d ? a.nt.,, 2 P~••·t 8!:lla 10 !)•Qt• 'DJ 

ltgbts •r;·'tQN>he.s af Wc>o4 (.l~ mate,.iilll. $0 ti'ua,, the 'b1HS ma:, 

••• the f'&ot.. ¢fnt; or the pruact~l. Na~s w~ ti!J.e htns 'do 

I 



rrb~ 11 feed.!Jt'~$ ~ff1Zte'ti 1· of llgbt b·f l'l1$St 

e~rlzr J~tHiltrymen prottueblf egg~. A.ecordillg t01 &t:itl:nis~n 

1SS9 and ui,o thililt bf ·le~itheribig the teedl~ and digest1~e 

d.ey of' the ~Mi:n~irr ten., .. ~b$ ean J"emdll.21 'bt iJ.'ltlu<,}sd. t~ ~,er .... 

a;$ more than eine egi a d.$.;1, 

Bai1ta (l191S.) $'l,atee t;b~'tt P1"fe1asor 8.alpln at ttie lYI1an. ... 

1gan ·Ag:.r1cult.ural C~ll.ege · elttiitntltlee.. th$ ~./e'crp$ of ebiekens: t\t 

tteeded :ttl. thj t.;lnter to ~l::t~w tl1e 'birds 

tte used e'r't.1fioial lii;;iti t.o in~~aae winter 

bi1nks (1921+;, r1.art1tt (l92$l., Wtt>mh:flve ~2":td Humr~ra. (l$!2'1'l 1arid 

I~artseh (19;7) eeneludled r~~itt their ob$~l"l!l'.:it!elr:l.t that ;tn ... 

Qo:nsumpt 1Q:t1 .elf t~ed when the tieu• lJ wo~kinf day t,s l•ngtt1enes. 

Let>11a {1921} l'eo~tni'!i(:ll;:na.ed. that a,~t.lt't~ta.l :u.ibta sncUldi 

be lo¢~.t~d s~ th~t the ~~sts es ~&ell ~s the fio~J' b$ llgttt

ed. b1.:tt g$Ve l'lfl'I ~~1so11 t<1ilr hl$ suggest~tcith 

t,.f?ne us~ ot ,u1,plem:~11ta:vy light dt1l'i1'af th~ wl·ntel:"' to . 

· st1mu.1a~f$ ega; :p:roduet1i,i[!n 'biig/illn. t1r,1 be $le$J»t$d br ~omm~r~1al 

W!'il.sh1n~tt):n p~t1.lt:ryman st~t-t~d m~tt;J'g k€:;t't>$en~. 1~ttta~ns. t& 

ll!J;~t 'b:1:rda as, e~.:rly a$. 191'.l, ,~1tld.1'lso::rJ (l9UH <$1ted the e1t-.. 

of 4. ~. lee of' :fas.~¢len~, if~rn1il ,. Wii'l<.:> 1~ .1.91;1 



f't'f" ~tfl'l 

11-b)l 1,-root 

$t~t&t, it~ ,4 JNVlri~es ~t ~fl ... 

big hen$Z i;dth IUO~t1,1'-. 

C~rt 1a ( 19.20) HfC:~t.~ tb,it :. 

...... l!l,~,~---"'''•• t~:t ~1· 

11.(s'ht 

tn~.t. ~~ ... 

th~$$ :reo~.t,vt~;; ·~- ttrt'.$1 ¢If lli h$tll:"'$ ~f $~li~ .. r, jl.u;~ S~J:l'.!Pl$tt!&» ..... 

tal aa'"f»1f!.~ts1 ll;h:t., 



drink all they require for high production in 10 hours each 

Dobiti. et al. (1946) demonstrated that the greatest :,,ate ,.._....... .· , 

Qt production was obtaa.1ned when a. two-b.ou:r "lunch" ot feed 

and .l.i.ght was given in the mtds~ of the long dark period. 

As a suppl•:ment t<:> an 8-hour da7 ( 7: 30 a.m~ to )t .30 p.m.}, 

the .2-hour period produced produiit1on sut><firiol1' t.o other re• 
i 

gimei where the 2-hour period was g!ve:n :trom. $::30 a.m. to 

7; .30 a .m., trom 3# JO a ,m:. to 5t 30 ~.m., or from 7130 p.m. to 

9:.30 p.m. 

f·wo experiments were conducted by Temper-ton and DudleJ 

( 1947) to obtain information on wh.etb.er additional feed is 

required when production ls stimulated by artificial light• 

ing. Lighting alone did not appear to have any effeet on 

egg p.roduet1on. .Access to teed during the hours or art.1r·1 ... 

cial light resulted in. an 1nerea,_ in egg production over 

the.t obtained when teed waa available only during a.ayl1ght 

hours. When the fee·d consumption of the lighted group was 

limited to that of the unlighted group, egg prod.uetion of 

the two groups was similar. ':l:ney concluded that ovulation 

is stimulated t?u.-ough artificial lighting and th.at addition• 

al feed is required for increased egg produet1on. 

Darkness, ;per $e 1 does not limit. the reeding time of 

birds. Wilson an.ti Abplanalp (1956}, Kirkpatrick and Leopold 

( 1952} and Wilson ( 1958}, working with caged chickens and 

que.11, observed that during long dark periods or with regime$ 

with extr•mely short light perioda 1 the birds would eat in 

the dark. It is not known it b.irds in a floor managem&nt 



system would follow this pattern. 

'!o t$st~ t~ li1tlte 0-11 tee4l~ tt•• •~~•ter en:4 ,~rt 
ftf,tJ $Ubm1lt6i4, ao•->ltiJ',$l'I i;o 3 $• .. th teal of' 12 bf.Ht:rs 

or light hut ,f> res·t·Plot•A teedblr tlu.. ~ti~~ •· •11,..'*e«d'l 

R\t•tt• ·~i1, tiiE:1ght e:111 •lit: :,P04tiet1~a de-011~· npidly wttn 

h~;• wen ~•stP1-ttt4 k 1.~SG t•~ •a b•uv,t ct reeA~ time 

+1aoh d.Qf. T'~.· •a•b.~ted. be,ui, wbftt! ,estu,1•te4 to l*bmrt tee4-

in1 pe:rlo4a (1,0; 10 mtau:tee 011t 11t •~$1' li •••$). •GUl.4 e•t 

oon:11:nuo~•11 whh t~. wa~ otte~, m, an ett•~t ,jo att. $\lit'• 

t1.e1ern, t~tal $•ttntt ot tett... •Rea• fet.· ·petl••• . cinild •~• 

e tl'f•:~. q.ua,nttt1 ot te•4 tu a ~•b #:boPter t1M1 and neue$, 

we:,,e $ble to ma.1-tat• tbelr· we:11h\ a• "».ttauet t• le.r 

Whll.e on, f$e4.1~ SC:b$4UtfHI· $$ $hG~t. fl•$ 2 ~-tu,~ bl.1.y 1n o• 

Cel~l1Jt3J,ttl)us ~:rlod,. •~ I $:lnu:tea i~Ye'#y 1a 'iiloure .• 

fbe· d.etiP$-llttr et· Pl'$•ld1:ng l:ttht to• \kfl, tt•st rew 
4-&fl tl'l tb.e 'broodet~s 1s \tell mo~~- ltt".~t ,f .. t, !!• (195$,) · 

· s:t~tet! trua~ ltghl helps the ,i)tr1.\ll'Su to fiat! fd1e ~•~ree •t 

waN;~ n4 t,lll), lo,~te reet:". •~-~ ai,ti fit'** (1941) ·~rl4 

~"t't; $~ Pr1»gle (19Jl) tljtperl•~e~a. ,.that ob1oka $1,b.,fte4, l!A 

pet1$ 1llu.m1:tuitM w.1th •ery. 10'w-1t~l&~11Y l,ltht O!" ~1th Mi, 

tl>lu• $1" greflln l1g'h.ts e,:.b.tbll~ ~ a1a;n 'llte1'tlal1t1 4ui'i'b~, the 

t1r.-tl t• ~nka ·th.t~ t!Q sta~v•·--o:ut..e. 

tt~c• egg »ro4uetloa lm tJie "'~lt ~r a~Aoeitwl~tloll, 

••• eon,d.4el"at1oa ot tbei t'ttot•~•,tetteP~tnt»sr •as pN4uct1•• 

Q:tld Mw t~tatlol'li •l,etta tua• taet-oN awat '" ••••, lflte 

r1"t•renr eg~ ·prcduetton °'" a b,tff. ltt de~er.ntn~ bf ttve 



t.bJJ.raet;e:r1st1ct,; ( l) a.ge in d.ays the1t la.Jing ce,11Junenees • or 

e.exu-.l •tuJPUry, ( 2) 1ntensity ot profuot1on, or rate du:rtng 

a g1ven pertod, (ll the amc.run.t 1i:,t bro0d1neea, (4) paue1t ln 

p:roduet1on exid (S) pers1tte:n6J et prodtJetion diete?"m:lned h7 

the length of ttmo th.at la71ng eo~t1nU$S pri.or to the first 

ccmplet• annual mitilt (Geed.ale, l9lfh Goodale and sa.nbor,n, 

l922J Hays, 1944.) 

Age st fit-at egg he• $: very ,i;.nifia£':lnt ett~~t on th& 

tirst-1•4u• egg prod:uet1,na... '.rlttrly se:g:ual maturlty ht.ls lon1 

b~u"Jn eonside:ted to bt, an important reewad.:t.ty tt-ait. Itt 

eh1ef valu.e a~ema to 11• in tt• assoe1at1on w1 tb high pro

du.otion 1ntens,tti, arad. bttes:1::4~,e 1 t s;elier.all.:, is tUJS·0$1.ated 

w1tti a 1011.iex- lay1n.a; year ( He1s and Benttet t, 1923; Kemp6tft.lr,. 

l92S; l\llll.$ter, 1927; M~ys. &nd s.anbo~r,. l929i n;a:ys ., 19441 BJ• 

erlJ ~n4 Knox, 119461 Jia7a, 19,l) • 

:lexual matul'1.t;r :ta u•u.all.y :l'l~asur•d. .in temalfH! bf tM 

tnean age at wn.1oh the fl:r,s.t •it :ls l.aid (R\lltt, 1949). ter• 

n•r and Ttl'.yl<>r ( 1940) 4•t•m1aed t.nat tbe ttse ot the medifll 

s.a,1t at :f'1rstl •s.s u1 '1• .~ot>e. p:raot1eal beeau.se ! t ellmin•tes 

tile 41ft1ccult1•• ctten ar11Si:ng from th$ faet tb~t on• ()r' t.wo 

hens mar b(l)s;1n to lay bn:J ~ont'hli ~.f·ter tht111r 11&ore p;ve,ece 1€.n;us 

pen me. tea. ie.xual maturity ls s,omet1m.~• milHlSttl"ed 'by the ase 

•t tirs.t egg for th• bird l«aying th•· ,first egg in the pen. 

A1e at 10 • 2$, o:r SO pertont px-od.uet1on ts ala.o tuied, e1pec

iall7 wae~. lntivldu.al tre,p ll:4!:i$t record.a a:r• un.availe.ble. 



;;;ev(j,rffeltl pro\>l.e•a fie\" lmmedtJat.ely Pecop1~~, u,o:n ••$tt1-, 

11aa,1.e~ r>f tbe ".su.l.1$ ~t $j(~~:l~1t111ts colldu~te4 ~ «•t.e;r"t• 

~·tie tt·ffeot t)f liSht oil ·Sesu~l maturltJ.. ftae f1¥"at 1$ that 

~, the J.Qck <Jt u111tor.1tt1 in the •1tPM4iis1on ot ~a•ti~me~t. 

of sexual ~tu.Pity• 41$Ctuu;ted p:t'evlot,1&l7. i:be seoom ls the 

luck ot 11'fCiN~t1o.ti. en ttm lengtl\ of photo•;pe~tocl* $1'14 1n

tel.1~t.t.1 1$1l'.d ;m.vtli. lengtb ot t.be ai'ttt·icuil 11.int eoul!'ee.. The 

1Yige o.f the 'bl~d.s af;at th• tlme ~f l.\,pp,1.toaticm ant .. the 4\.tra• 

t1oti or tb~t e,pp11~t1o\li le often. ~ot dteciunied . ., tt.tel"e ta · 

Qlsb ~ ~el, ()f ln.to~tior~ concemlq th~ ~•©Mn du.Pi~ 

which the 'birth~ wen expe,11t14 ~o aol&r 1rr~dtiat1o.~ filiM th.$ 

l:e:tt;tude of ·th• -~·tt1me~:t «$tat1:on w.ftteb :i'!:J,1f:bt N.d"lect. 'the 

length or ·d~1$ t&:r &'Q' p,wirtl.•ulflr dflt4' atm. eba-e of 4$i1lJ 

li~ht,. Wile ri\bsolttte de3 lf.i:Uttb cb$np• at"& ,;N;:,'.it~• fol" 

h1,gll lst1tudes, thfa11 f~:P l~we~ l~t.ttutieu,h Th& d~J 1~~t:b 

&:xt.reme$ aN!f ~leo rre~t~i,, ~t t1tgb l~.tt.hu.de$ tluan ~t lctJ lat.

ltude1:1. 

· K~bl~ et al. (lt28}, Xetine:t"d imt Cha:•bevli'.n (19J,l) -·-
feun<i suppl¢1l"}taftt&rf a:rt1t1c,.ttd. l.tiht \t&efu.l for hsmetenlag 

the ,i!$:velep~i&Qt ot norullJ sl.C~•mti'tlu~t~ e• lste-bstob$4 

pullet~ •. 

l'fh!&tre 1$ 1ea agre$•r.rt; 6tlf)1el wvetit1a;&tc~f! tb~t pbot.,_, 

pertodm or J hour$ o.a* lthu, ptii, 4&1 wbt:t.t.t B4m1r:ilst4i.ret S.urtng 
' . 

the tst·tf);r p1n1•t ttf the g:?Ow1:ng peitl(}d; tend t;Q ~$t&ri ~u ••• 
pt'El,s1on ef' t1e1taal !'1l~tur1tr ~be11 ~Q1ttpaf'd to 4~yltght, 12, 

1-4, ,op 16 h$tt!f pb~t~~.riollls (~elle~ .,.~ ~~ •• 1tSl; '.flatt, -·-
19$5; W1'1sol}i a~4 ,,fn.1>plf!ll,;nalp•, 19;5,t ~l~glwid.• 1959; 11ellier, 

19601 taw.~t$Ch t;)t. :!!:•., l:~6Ca.J tow• sa<A i:G,Jwani, 1,,a1 



0:strandet', 1960 ;. Le~t., 1961). One· study d.1aag"es wtth t.be 

premise that 9 bou:rs or leas was 1&1$ stlfflUlat1ng tha11 day .... 

light (Sykes, 19156) .• 

Del'!;)Nm$1»g art1f'1e1.al photopet,t1¢ids t~nd. to delay mat,uit• 

1t:, when oot1pared with dayl1,;bt •ven though tb•1 sN 22 or 

24 houra in lE1Jng:tb :tt the h~t°'h qte ot the chicks. ~lld d•· 

creased :,o o~ 35 m'tnute11 $ae,b. W$t1ck (McCliiPy. 1960& ,· b; Mor ... 

r1s end Fox, 1960). A pbotoper-104 ct , botU'$ plull! · 18 min

ute,, 1ncreiilae each weet d•laya matt.Hr'1t:r as c~mJ)ltred w:1tb 

¢011t1tant 14 bouP per1od.s (P&we,111 19!)8) and a photo-pertod 

ot 8 hour:s plus 40 ~!nut•s 1ucu·~a.te each wMk, ~be:n irtarted 

at a week~., f!timul8tt.l$ $ar11f!Jr ~tut?1ty than Ng1mes of l.6 

heU!-$ or 16 botunat deoreas1~ 40 ~tnut.es per we&k ('.8e·t'I .~, 

a!• .• 1960). 

Pttteen hour>c$ of de 11.y llf{bt wa a supel'ior in .st 1mula• 

ting m~ttu"ity in s•v•r.il ettu:U.e$ (Heywang, 1944; ,yerly and 

inox, 1946; .Adolph, 19.SJ), but 16 h&u,rsi was 1'nferio:r te e1-

tber da:,l1gbt o~ lO!i hours (Lowe at1d Heywang, 1960. 1961) •. 

8:et~rdation or &0Xl.lal matur1t1 ot 1tll•:n1gb:t liirhted pullets 

hae been observed (11ng~OeE\!I. and Potter, 1953; 1i\11lson ~t .al •• 

19.56) ., as ot>mpared te da;rlight Qt' 14-hour· coritrols, altheugb 

. oont1nuou:a l1ght ha0 been lm.tHin to at:tmul~te matu:Pity (V.ar ... 

apet,j!itn, 19.50; Carson et llll11 1 19.$6) and to have no efteet 
~~· 

(~ywangt 1944; Hutoh:tns.on and tl!aylor, 1957) when eompared. 

W1th day.l:tght Qr 12-bour eont;:rols. 

Morrie and Fo1: (l9;5&la) h~ve po$tulateci tbat day1.1ght 

obangea ar~ more imPQrtant 1n. de~e:rm1n1ng :sexual mati:.ur.tt,y 

than tibsolut* qum,ntities et.light., In tbe1r work with 
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Rhode Island Red X Light Sussex pullets, the regression of 

age st maturity on day length change was y = 166 - 1.64 

(d111 - dh) where y is age at sexual maturity in days, dm is 

daylength at maturity in hours and db is daylength at hateh

::tng in hours. Their study showed a correlation of r:: ... 

-0.9115 of d&.ylength change on e.ge at maturity. 

BODY VVEICHlT AND 1V1ATURITY - - . 

Sexual maturity oeeurs at heavier weights for fast-grow

ing chickens than for slow-growing chickens of the same 

hateh and strain, but fed and managed differently {Prentice 

et al., 1930; Hazel and Lamoreux, 1947). However, Upp and --
Thompson (1927), Hays {1933) considered body weight at 

maturity of positive. linear relationship to a.ge for birds of 

a flock under one management program. 

Morris and Fox (1960, 1961) found that lighting birds 

increased both weight gains and age at maturity, but Morris 

and Fox (1958b) and Skoglund (1959) noted that restricting 

light increased age at maturity and decreased weight gains. 

Platt (1955) and Hutchinson and Taylor (1957} found that 

the photoper1odic effect on body weight is different than 

the effect on maturity. Although there was no difference in 

body 1,veight, maturity was accelerated by e. long light regime. 

Sykes (1956) found that, although. maturity ra.te was not 

changed, a long light regime accelerated growth. 

Hays (1951) and Morris and Fox (1960) found that the 

onset of sexual maturity tends to retard subsequent rate of 

growth 1n pull~ts. 



ll 

1u,tittctsil light ~--4ita.~e, ~gg ~e11nn ib.t~lne tbe l•Jti~_g 

1$1:!V -ms ooml,"~Nd ·t~ mta~~l 11gb:t1ng (.'T'bompseu ·t~ ~~!•:, 1931; 

i!f n,~c~d, flash!.iig 11gltt ~gl\\1$$ 1&ed:uee &gg $1$:e &:s ecm• 

pr.t;r<,6 w1tb 1;4 ht1-tt~-$ of lli;:ht pet*' 24- 2411lni~lfJ:t1ed in CM o• 

ta'fO OYQle~. 1;tt1d with ~n · i~CJ'l!$~t,;lng l1gbt t'$tJ1• (~r~e~a, 

l9·60)1 

tarkh.u~l'lt ( l9J)} fl):tmd. un.$1.ptti,011nt dtttet-enee,e 1n 

egg weightll! tor pulltatt'Hi: e-~'b3'eo~a: te t1ttittlNl 11,rhtlrig as 

etolll~Nd to •gg ~1f!(b:tQ\ top ht~, aub Jmot~d to· all•1r1lght 

· l1g~t;. tnO~'littg lii:ht., mo~1.n1, l,!i.'Cd ev~n.lftl llfbt, ~n\l. l1gblHt 

ftie,~ fi" p .• ~ •.. tfJ 10 p .. m. 

S~lltl~ bt~ds te:1-m. to l~;v· nfflsall e111 $n4 p;\iJ.l~l<t tb.~t 

b•gt~ te l~., a.t • e,n,tr af,'.$ et~rt orr ultli sP.11$1" eQtS 

t~a'tl thoee whtob be31~ a'tt a 1oter ap Rknd Qt s larget- \'mdJ 

td.ze, ( Ct~trt1t11, 1914; Ati1flt0it!, lt!J;. lt.tl.11 1924; t.1pp.t.ricott 

~-'· ~?-· t 1$12,; A,tel.£UJOR, 19J4)., The qu.~~t1@tt ~rl~&I whethet' 

tbe first e-t~rJ ta'I*~ t11~ll liJo~utte 'tl"ltl pullet btiJgan la;;'1~ ~, 

'1n ee:r-11· Mge ~r b$c~.1.ui,e •b.e w~& $Jffti:ll #i!tt the t1~i,:, !4b$n t.n· 
tnf.l:ue~e cf ~.g;El {,!t ftrlllJt eii ts: ~l.1t:n1.rwd.::~a. 'b1 -~awfttns 

;pa%"tl~l. oe~let'io·fli ~ bJ.gh.17 s1!ll1ficinit ,~t.l.t1.t.:ton~bt, 11, 

t~w:ld b¢:tw~e:n egg wttliht ~-:nil boiif· ~ig~t (Punk, 19)$). 

Whlle- ap ~, fi~ti'i. ·$1! ~na. betJ ~atgl1.t a.t tb~rt t-l• 

~.vie ~ •r~e, •fte~- _.,tt t.he $1~e •f ti:t~ rt¥".st e-,,.g 1•1.4, tM7 

b~ve muob ltfil'I.' ter do ~1th the flr&~l eg,; s1~e a:tt,~i~~a bf 

the biri# wh'eli f\l.ll ti"~ ,~f! w·tth Si'V'eng• •lee cf ~11 eigs · 

1ei,1d. 01~:t-bl.e .• l9Jl; Jtnys., 19lt: Punt¢ ~n4 l'.limJJ;tt.$Jr 1 l:9·J4) .... 



lutcbt,~••~ ~nt. ,~,10-r (l!J?) ~ted ~-, •ii m.lee 4tt~.tns the 

p:rodtuit1orl JhP tollO"wei 'bo4, st~• at ~~tttr'itf. 

U~·lllJ$Ver, eth~i- t1t>Pk1<1:,e hs.ve Olt\1~ tb~t the ~~ eg 

wel;1ttt fop the f'11",tt ,.~,. ot la.1 lq. i.a e1g•1fie.,tati, fflid~~ 

to t~ age at r1,.,t egg., ·the •~l1EIIP lttJet11t pMd~o1ug ••all• 

er $§~ tor th• :,·$et, t.bst.l lmt•J'· ~tle!l Oia~ $nll Mtiw 1 .1,,a; Upp 

and •~~P•~~, lti?J il5J$1 1952:i ll-A'tu,e au4 Jot;te:P., lftSJ; 

Wllsoa (tt, $1., 195li; •:•r,,ta qd fo,z, l.95Sbi. h~:a Q:~tl f,reh-
- - !I 

l~~l-4,. 191,l loPr-ls ant Fo~, 19,0) .• 

While· aiV$Ng'.$ ~•11bt Of et,l :~$ le14 \W a bell: 1,$ lii• 

,orte"n:t, 1l!il, •" .,notlo{l.l1 oo-.•ttter$.t1blt 11 t~• 1e~h et 
t1$e reqtit1:re4 'b; a. ,-lltdi, t~ pt hefl e31s fJt011 ~ Md.eat. 1n1 ... 

tlal •lsht. ~g tG· i!J •• "" tAmotua ,e• io~en ta •:t1kt.. It 

eeetnt. that tlll• ,~u~~l• th& ••• ~, t1.f'a, eat: tM loqfi!ilr th• 

,tM Nqttl.~d tco ett,tt)l!l •u e-tJJ fflt1glt ot £4 otmc8• ~~ do~• 

O~aw ;tr.tit ,Maw; '19)2; Bifft, lJ,:,10 • 

'tt •11·114te 1, ~•l.~te4 lo .ag-e. the» •Pl.¥ •turt~ 

'b1l'"4$ e;l'e han41c•ppe4 whn i!il•enge $i'I al.~• to~~. prt.xh.act1• 

:,em~ ot"t to rtvef* d$it~ l$ N&lstt~ fNm ap $f ••tu:t"ltr. AY• 

•Nllfi &fg a1ll-e .top $DJ g1V$• e.p it1Hil4 give .~. !IOM aeourab& 

•v•l~t1on. ot ea sl'lth Not1t ,..,~i.,i-e flni tb1\ ;hetE>J\*l111f.)b, 

$ltbtlUitl 1ntlu~lllOlt1f GEHttAa1 •tat:,sU~J·, bave 1tttle «itftict .<,!! 

egg ·•1~e. for any e;1v•• age ~, 'b1~11 bate•« I.he •~•• tlm• ·· 

:(Patt, l95!h 0-ttt"me.f't 19609 t.~atnh ,!! ~l•i 1960; Lerit 

,,. !!•• 19:'°; M•ni, i:md ,,.1't._. 1;61). ke.ept1~na ~ thet!e 

eb~en~t1~$ ~N t~mad ~, h~ _$wl A~otd,lt~.l..d (lf59), i~g-
. ' 

lulld (19 Ji), M•C~r1 (19,goa) a:n4 ltont• ~114 ,~- (.1960 l. ·They 
w.,te! that. e dctUf 1• .:,ui~.tt7. tnCJ-$'~1/Htd ·~,s rd.I'.$ at $,_. (i.$tG,; 



ea:r,11 · bl the pr()ducti&n 1&a17. Skog:tttitd toin~ · tbst d:u~1194 the 

u:itdd.le of th• laytng J$a:r- the s1tuat10:n x-eve:r't$d. 1t.f.ll$lf, the 

late i:natu~1ng ~it-is p:rt)dtu.U.ng smaller eggs ilhtin the e~•lf 

miart~~i:ng bird$ tbs $$0(.)l;!,(i halt Gf the la,jlng jes~. 

NA!Ui?ttr A1{1> .At!NUAL Js!QDU~tQB 
.. .. . -~,.. . .iUll!llf; ) ___ .. r;1!',il)'i.'~,ioll111i.~ 

:tt is elea~ that age ~, fit-st ·erg 1$ :w,t ;re,lat$d. to· 
•. . ' 

Pf:!'ak production ret~ att4)r· l$;1ltal i\a.$ bet\l~., Tbe e.&~~l.e• 

~1on coerr1etentfl. ~:fee 1ruitptt1Mnt (ln1tetGir, 192S;. lu~x 
·, ~ . ~ 

et !::l:L. • 19J!H Utmer ant ~aylor, 1131). ltowev•tl', pullets ~....._t,. - ' ... 

ge:net:tcal,l.y a'ble te lat et eia~ly ages a.N b$tt$r layer$ th••· 

those mta:rt1r1g ltate:r.. .Age at matu~tty am is:nnual pti$4.uct1on 

are highly nE:1gat1vel1 tc~~elatttl. (lays an<t l!$~$tt, ltZJ; 
,, .. .. . . . 

lull, l$>24 , Kempstezt ,. 1925 J :tl,:p1110.qrtt .~. !! . , 19!5 J 1ikU$tei" ,, 

19,27; Knc:,_t, ltJO; .lats. 194,,. lS\$1 .• l9J!}., 1U.rds ()t e s;1v0n 

«.t~eln but. lfllatChed. at 41tf'1i~ent;;se~st>t1s:, a1.s<> thow tbe nega ... 
, ' ·. ..·Yt·?··;. 

t!v• cot-Nl~tlcn or these tt-aits .(letf't-""f a'rtd \fQlker, lf!?; 

n,p ~nd Thompson. 19.I? i liyE11"lf ad lfntx, 1946 i Mcr~1e $.l'ld . 

F·ax • 19 58a ) • . '!tJhere a~tlf'1o !al. light and liatu:r~l l.ignt _ a:t1~ 

in•olved aa. matu*'ttr tt1'mtll1 fe~ 'bt:rd.s ot ~ g1ven mt:teln $:tld 

batched ~t one t1me, the U$J:@:iltt.ve corr$lat.ton ·ati.ll ex1af?$ 

uu.n,:.r<HJ~, 19 :52 J Tomh1.!fl1$, 1,54, CaJ"tt,;Q !! !!• i· 19!'58; Skos

lutld, 1959; to-we .and l$f11Mane; • 1960) • 

PulletH!ii, 1:n1bJe<!fte4 to •mri:rt photH1.,erleds 11gbtEJd befON 

tne1 r.eaeh~d 16 ~ke of age. et.,ui•e latl.ii•• bu:t l&J at g:t:>Et11t-
' 

$l' i:.iaten•tt1 to ov~-voom$ ,the har..1{U.ca;1i it .g!V$'1\ adequa.'b.$ l.ev ... , 

els cf 11.ght du.:ring tile lti!tf1l'tl p$ttiod• (Ma1r:r $t al. ... , lf57i . ......, ...... 
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tawatsob · e't $l.. ·• 1.960a I Le.rt, et al. 1. :i-tdo; :MeClary, 19ioa, b; ·~··--~ ~~ 

MO"i':r1s and Fo$t, 1,60.; Kt~. lfuSl: tert., 19·,lt ffo11i-is a~ 

fo;w • 1961) :._ , 

Oraiwt.ng pullets, wh.f.ltt •~0$el t·o l.Q~I PMfiop0v·iod.t, ••Y 

not only bs del"yed la tllat"PitJ but •r beeti>tlle ret~et .. oey ••JI' 
l$sS ,en~1.tt,re to 11.t;bt etimula;tlon ittJt:iq the laying pe71ed. 

811Ugrose (1951., 195i):, '!cmhave: fl954l, al'll t()we amt :leywang 
• ' • al. ,., 

( 1160 • lf6'l l) noted that p•lletaa :,als~d u1th~ a: :r•g,1:nt$! t,f 
' . 

daily. light or 14 bou:rs o~ ffl$tte matau-.ed lat$t- and ,le.ti at a 
' ' 

1ewer, %'ate than t.hQse "a"d uniel'-'4a;yltgbt co:nd1t1~na. 

~W!JlS.l!l an<\ ~:,ebi1'tald (lf.ff) $DSeti'VQ\4t~t: p~l.1e.t1;, ex,,.. 

po,ae4 to ~Btural llght to l4S •ettka end. tMn plaeecl on a ·14, 

hour photop$1:*10dj ma.tu:r•4 late~ !lind l01d a:t a },4lw.,r. ~ate 

than· biN'.$, pl.aei!ld on :a p~top~~iot: 1n•l*eatt1ttg · tNlW 6 bt.'l!Ul"$ 
' '· 

~t l.6 w"ks. 
Pullets , ~11.'.~fJed ,o lS \tlt)\All'l13 or ltght st 211 o~ , lt •oi,.tbii 

( ffi..dolph, 19,SJ-) Ot'* e:>t:p<Hiei to 14 ftt)~l"s at 16 we·k, CMorrts 
'· ; 

and 1'$1x, · 1955a) metut".-1 ~s .. ·:U.e-lfi l)ut ltt14 ~t a l,<)we:r ~!tt$ 

tbtan. 'b1.is4s :roai1.!Hti 1n 4~Yllf;nt., Pullet, Ni$;rtd. 1n 24 nouria of 

ecntJ:nuous light ffl.attt~4 ••rlter tnit laid at e lower t-ate 

than b1rds recetvt:ng cent.bttttl()\Ui .24 ... iac.u~~ ot 1tgbtl te 4 
' ' 

110:ntl\$ ot ag$ S;n,d the allowe4 enly <iqllght ( C~l.ltn:•ibaeh, et 
' ··-· 

'' 
,1., 1944). 

1Fielt'$!.trten~, 1s $ p.retuotton t~i• ~·w we l;:)e !:tttpo!'tant 

tie annual 11•1d ot eue (Maysl. 1949) but it otte:n tpond 

during .. shovt ... term studtEHii $i' Gbs0~stion.s,. Fa:rsist$n,o:J 



te1"ld$ t'.$ be tnvet'l\lle'l,;r related to l.:rrttro$ity (Hiius., .1?49J 

'Ei1an ~~. ~l;,,: 19:5~; B:ray !z; ~;. • l960l~ Birds o~ tlc>ek.s ex

h1b.1ting high. 111t.e?1s.it7 •u produ'-ltion ma1 bav~ a tentlenc1 

to d.ecl1ne tn· produetton at a gl:'$ate:r ratf> · than tnos·e ,ot. 

lower' tt\lteneit1., 

BJerly ( 19S7} · atatee · t-1 pe~trlfi!tencJ is asli!te.tt1at.e4· · 

'W'1th VeJ!l'~l fflOlt OJ" p$U$8'• Ill. p~lll'll1ii$ l!!'ele~ted ftilt" tb~!r 

high· 1t101d.$lf)$'· ~t pause e,eh1btte4 ·€1'$&t•r dieol.mat!l)n or 

p.roduot'len'tban tne~on•»ause g~up, 1nd1eat1-ng tbei~ rel,e .. 

tiv..$ laek ·of p@.;r~1stenoe •. 

tri'lt.e:r, ~.$1t$'ta:11t et1viNTnmeut rlnd p,tte~umably optimal eQa..,. 

tiitlonn of te,rope;r$ttl":., huttit1tJ, nutrtt.1on .~ ils;ht (14 

llou:~.a da1l.tl 1 pul.le"s eppre,:aocb1ng s.t!ll¢ual mata.ur1tJ · \l'"~~oh a 
,' . 

maJl'/im\.tm rate t;)f $8$8 pf'odu~:t1on Q:"1Qkl.1~ 'Thia !nax:trmun 1s 

not .. $USta1n:ed, \Jut 1$ tcll,ow:~ by a atea~· deel:tne in ~te 

1n p:ropQrt1E!>n to the·a1ap11ed. tin\$ afte~ tiit'st egg (trerlf 

1948,· 1957). Aa hen~ ag~,. »~odwotlon ,~e~n.~a N$:a1rdl$SS 
' ' 

O·f l.1.ght treatme:nt (W1lson ~:a4 AbplaD$.l;p, l9$6l~ 

tt · is ¢bvto:t.u1 that i.nte:a~1t,y and persl..st,tn~y ett$ 'bo·th 

d&llid.ra.b:J.(:1; fo~ nle.;.h. annual p~0du@-t!4n,. The cl.c,ser the a~i.l.;. 

al a,1"$1'.atgft r.sate ( 1nt•ns1tq l .appt't'>aCilEHI :;65. eggs,,. tll$ $01'& 

:tanteg:rated the t~1t ''becQmea ~1th p~l'Sl$tenot,,, 

Su;pplem&nta~y ltih.t tntha tall and wl~t-~ p~~V0$ to 

bl$ ~ff$et1·v,a ttf,... preV'emtiq t.ft"$mat:~;r~ t~ll er w,inter ~olt 

and tb~ reoove~y ct egg p,r¢il1ct1.oll t~om. b1:rd.~ wb1<,b have . 

started to tlJOl.'t (Kli\n~.~, ·~nd C~-ll'tbert'l1nt 19)1; , J'.O:rdQ.lli 19J4J. 
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Baiotsah. l9J7s l~~rren .,.,1t ~1~,. 1.950) ~ , Whil$ 1n4reeJi.ed · 11gbt 

pet-1odsa~f':,eip~bl~ &f stimulatin8 reproduet;1tfe·~et1v1t1 

!11 1e~rl!ng he11s: tl1hteh nmve not finitd:1e4 tnelting,,. the .,pPQg• 

ress of · tlie melt 1~ tiot affected {Jo:t¢1lil'..tf, l9)4i Biley a.nd 

Bye~ly; 194:)),., 

,. 

Th$ faet, that st;t~e••s lin · et1malattng Etgg p~(.)€h10:t:1on 
. . . . . ' 

bas so ~l'equentlf been aieh1EsiVe4 uaing,a vePi'1;ltf et $Pb1ti-a•• 

11, OhGSEtll light $0til"C$$ ln-dicliite4 ~(:) !e$'t1Hi (lt:,4) .. tbat. 

witbin l1m1t£lJ 1 ltrten~lt1 ~t light a:od w~v-el~ngth a:tte ~el.a

tlvely untmporta1at. · Lumt:,JJ?*·ies naY$ bee11 eevtse4 using,. 

weod t,0rche1 H'!aatello ~ 1J2ll·l, ~.rose~• l$nte~s: (!anta .• 

l1l!t Shoup; l9lS1., e;atol111$ l&n'tiems (Lewis, 1921), ut-
, 

U:iP~l gas (Waldo:rf, l·915t K~~J'd itnd ;l'l,tim~!tlin. 19:,1), 

acetylene gsui bu~ners U..ewie ., 1921.), O$ilt-b<'>n s~e (lable and. 

fez, 1Sl88; T1tua and N~atle>F, 1935), fluo:peaeent tu'bet 

OU,lscn1 al'nd . A~plllltnalll).. l~j6; Otitl'a~ll~..- !! ~ .. lq 1,,0) i tn()an

de~~n.t b"1bs (Flatt,. lf.SJ; Wl1sQ"tt .sn4 ·&bplfan~lp, 19.56; 

Ostil&t,d~r et !il., • lftfi.O • and O:th&~sJ e\lrld tnf.r4!lr&4. {lide't", -·-·. 
L1g!iti intens1itefl· at 1.ow as .,$ to l t~ot ~(judl$ at th• 

bird level h$1te l)e$8 found t• be ac•qua.te to stimula~G egg 

p~oduot ion (fa1l9b~nks 1 1SU?4 J le'berts and O'arvfJr.. 1941 J 

Ni~h~lai •t al~; .1944; Pobie •t al., 1946; Skalle~ ~t al,., 
~ ....... ·,'. ..,.. ~-- ~ ,. -~-~ 

19,54; 0$tt'?.l:'ldGrj J.$)60) • L()?agb(,US\l (lf§;>'} WS$ t.Utt&lt1e t() ilii• 

evetaHs& th$ ~te ot e1;rg pit0du~ttan by t~~11t1~ light 1llte~ 

atty on b11'.'d$ al:rea67 1:n p:Pod.uotion~ \01et})(al;fl (193)) 1nd1-. 
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o&ted that tl'ie amom:.:1.t of li.ght per day 1s . mo.re impI,rte:nt 

then intens,,t;y' ot' .11gb:t in stimulating egg :prod\Actlo?h. IiJH, ... 

er production. t'flte w&s obser'\fed bf D~.knn. (1$FJ4a~ .b} ,iht\'I~ 

light, 1ntens1t;v was ~educed to. a l:ev~l that et11l · ello,~4 

tbe. b!:~ds to . s~e to eat and dtti:nk • .; 

There wa.i no · tneirea.~e 111 E.?gg. pr~fuetion trem: usiflf; ~. 

pboto.-.eleetr1c C$ll to turn on l1e;bts !flur,;tng ds:rk>. o.ve~ ... · 

east days fer laying ht!Jm, fi!G1$t>rdi~g to studies by Ostrander· 

: (19,0) •. · Too .eoat ot th.$ pnoto.•e.leQ.tt'1e e•ll ~' tbe install ...... 

at fo:n and the Qto·$t of. thi:& ~lC:.tr$ el~otl"!ett;y used oould not 

'be ,1ust1f1ed:. 
; . 

Michela.s .~~ .~l'il t'lf.44 > foun4 tbat · th~re wes ·no, rela ... · 

t1onsh1p between 11gbt intensity tf:nd. ,egg wEH,gh:t.,., 

Light 1nten451t:, 4,oes gif'fect age at; 0aturit1~ Pinches 

Flnd Seot.t (lf42) :no.t:ed that altb$U.gh li1hts of lott 1ntsnSi• 

t.y may lt:e~p hens layi.ng,. lt w1J.l ne>t brtng pullet, in.lo 

preduetion~ Although the 1'tlflue~t:te · or light tntenslt;r on, 

matw-1ty ts opevm.t1ve £;n1er, s considerable pei,·L,d ot earlr 
development, ~!1ls~n .e~ -~l, {19§6) fl':.tttad that 1ts. t:nf:lue~ 

"eome~ more :,:ronouneed a,tte:r- 90 days <>f age~ IH.rda ·~~ 

ee1v1ug t-he highest light tntetl;f:1ty matun.d the. ·$~~11est~ 

.tawats.~b et al:, (i9608) also noted t.bat an envtronm.E,nt tJt 
~,~·· . 

HEA!/J'.IR 

Tna eari1 l'.tt11$st1@;ators ltll9tr~ oonttemed s1sbtl\,tt ·the 

health ot h$'bs· ·~i,I' pullets tor-e~d .into 11:1use~J)onal. p,,-~.d.utttion 

th~ugb the :tt1mulus or :U.ght ~ !:1ew.is- tltt.lJ f!l.unounoed ti1&t ---
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J?4 hoiu·~· '<Jf light rroi;n 60 ... w 1noan.desoe11t l~:tmps r~om .a.a;r or. 
haterh dev.eloped en1arre4 · eyeb!:lll$ that tie~ :,~ tt> ·JS., pe:r.;. 

cent . l~rger than th.1\, 12 ... ·hour per day eorrtr~ls ... . fhe· 1nc~ 

·1-n s1:ze 1s the :rasult of ·t;l:"eatet" aooumulat1on ·Of fluid in · 

the vit?:"eou, body ~t ·the ey$s. ~$ ltfra1;e1 a:Pe a.11t.o:rted 

and elor.iget1on or·the ~y$bells eoeurs; giving ·a peeU:l!ar 

"slant.eyed if. oond1t1tm.fi . lfhifl e.onditlon t.s ncrbe•:5t at a,. 10,. 

and ao week$ of ~get 

Young eh1ok$1u; * d$7~tt1<1 ~o :, er 4 w•eks ef ag$ r,tt!'t!td 

In.ore . light than old$r t>lNs to~ •:,t,ittU:m gro·tft.h ar.MI.\Ol"'ding 'b:o 

1lt'iore {19S1e, b) anli'l W1l.aon .~·~. ~~it ( 1956). 'lh$y ~ot~4 tb$;t 

oon'b.lntt~us light adde4 te, r;;1.1tuPal :\11um.tltts:tion favors ea.J:tlf 

g'.rowtb. t,f oi\1:0ks \lP to ebout "1 weekSc ot filg@J h~we'ft\i:r, Sts 

they ap~rcaeh 20 W~$ks, the etre•ts ~M Juat tbe· O'JPQ$1te. 
. ' . 

IJhere bas ~ei,; S()ffl$ eon•~m ~®ut -tbe feeding ettec.t 

of ltght on oh!eJks, 1<11,~d~n (lS),20) fottttd that if feetbig 
,. 

pertod.$ were toe olot$,_ Cb1otts 41:d. n~t' te$d f't.tlly ea~h pe•· 
1o4. la 00?1olttli&d tb$t f~d p$it1odt: $hsuld il$ timed~ 

tb$t th• c:-rop ta' e~t1$4 bet.we•n ecae.b ~UC(Zjtut~d.ve pe~to« al 
- ,, ' ' . 

the teed per1ode. ne$d to be only ldlng eni:>u~h tqr the btPd, t4 

r111. the e:N11p again,. ~be d~J"k pe'.l"i&d. sh4al<l tHi>'I 'ee ~tl long 

that the e)hi·ok beoome!!Ji e.%0&$$1vely tniug~f betnie$n t~$41ngt. 

Mo<:t.re ('l9S?"b) oommentett that fQUrtg bir-dsi gtv,tn only 

6 to· 12 h~u:re: Qf'. 11gh:t dfdly 1. ~ttha~ tlo .tlGt hav'e l.o11g et1ough 

fee·ding t1tne or- have $)$r1ods too lengthy betw~en teaiU:ng · to 
. , 

allow maximum g:Pttt1tlh. '.&$Mtt ant P?-intl$ {l9S1) notllSld that 
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among 13 light regimes, only when one hour of light was 

followed by as little as two hours· of darkness did the 

young broilers vo.luntarily fail to eat during each period. 

Tuckey.!!. !l• {1958) determined that for 4-week old 

New Hampshire pullets the rate of food passage ranges fro~ 

l hour and 18 minutes to 2 hours and 48 minutes. Ewing 

(19.51) reported that as the birds mature, the food passage 

rate decreases. 

Darkness, ;eer .!!,, does not adversely affect chickens 

and pigeons according to Oltramare as quoted by Laurens 

( 1928). The birds kept in total darkness as long as 3 

months increas,ed in weight more rapidly than those in 

light, though reeeiving the same amount of food. 

It has been generally noted that ohieks require a 

great deal of light for maximum growth. When lighted from . . 

day-old., 24 hours of artificial light provided greater 

growth stimulation than exposure to natural daylight (Le

Masurier and Branion., 1939; Reywang., 1944., 1946; Callenbaeh 

.!! .!.!•, 1944.; Kleinpeter and M1xner, 1947; Karapetja.n, 1950). 

Daily' artif1o1al photoperiods of 23i or 24 hours were su

perior to 12 hours of artificial light in growth stimula

tion (Hutchinson and Taylor., 1947; Kleinpeter and Mixner., 

1947; Jensen and Matson, 1957a; Moore, 1957a.,b) and nat-. 

ural daylight was superior to 6, 8., or 12 hours of artifi

cial light (Mueller et al., 1951; Sykes, 19.56; Marr et al., 
...-- __. . ---- ----

1957; Skoglund, 1959; Ostrander, 1960). 

The reported deviations from the above observations 

are. that growth was not affected differently by arti:f:teial 
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photoperiods or 6 hours (Skoglund, 1959), 8 hours (Marr 

et al.,. 1960), 16 hours (Lowe and He;ywang, 1961) or 17 hours .................. 
(Morris and Fox., 1961) than by natural daylight. King 

(1958b) and Fangauf (19.59} noteci that 6 hours or artificial 

light effeeted greater growth than 14 hours of artificial 

light. 

Morris and Fox (1960) noted that change in light may 

be more important than absolute amounts of light in its 

effect on growth. Birds grew at a greater rate when ex-

.. posed to a regime of inereasing daylight ( 7 hr. 44 min. to 

14 hr. 20 min.) than a regime or decreas.ing artificial 

light (2q. hr. to 14 hr. 5 min.). 

When eh1cks-were exposed to interm.ittent light re

gimes, growth rate progressively .increased a.s photoperiods 

were shortened, even though daily length of light or ratio 

of light to dark generall7 remained the same (Barett and 

Pringle, 1951; Clegg and Sanford, 1951; Moore, 1957b; Q,u

a&oo, 1958; Miller and Sanford. 1960; Sb.utze et al., 1961). --
Moore ( l957b) noted that birds rEicelv!ng 24, 18 or 12 hours 

of daily light in one period were retarded in growth. How• 

ever, Shutze et al. (1961) found that continuous (24, .... hour) -- . 

light was superior to intermittent light regimes. Moore 

f'ound tbat ey,cles of 4i hours or 3 hours of light adminis

tered 6 o:r 4 times daily were superior to other regimes 

tested. B$rett and Pringle (1951) favored one hour of 

light each 5 hour period. 

GROWTH RATE AND REPRODUCTIVE CAPACITY ----· - - . --· --
Fast growth la desirable in broilers to be marketed.at 



S to ti we$kS ot •i•, 'btat 1t 4o~e . not ~ec&.a$arll.:, follew 

t~it pu.ll~t.~ tor- lt~fin& tl.Qolca sh€Jl.lld b$ a1m1l.m11i, to~ced 

to ,w;tld~u:n srowth .(umo!*~.itut* l9S.fJ}. H~s t.1ri4, ~~n1xu1tt 

(1$119) st,udted tJ1e ·qll.l~a:t1cn ~rad tQW'l~ ·t~t tbe l"i1te et 
g~e;wth w1 tbifll ei · tlo-ok ~4 no e.ffiect on pull$t .... Jea.r · $a 

pf"Qduetiou.. r11l.ler ~ l•nfo~ ( 1960) touoo tt.wt · wl:lan 

p~tope .. 1.as. e.fteot.~4 s 41tte::reuoo 1n g:,&Wt:h Ble :w!,thin a 

t1Qo'k; tno her&Vl,e.gt ai-~u"a ~r hl:,ilitJ ffit tw~~iq 17itPfor11M 

tbe poonst l~ it'Ab,equ,iit. preAtrotto:n td:aen t'ttbJet,tEld t• . uni• 

feffl phot·op,ttrlGdt ~tt~:r bt>usbg;. 

Cruleh"mhan,\t (192Sl:), O!llpt.n (19,t) aril l:leintl~ taijd Tur• 

~c.r (1945) 11trt&d thg,t t,hfi t:n,~1.d gltm.4. :w.et.;htc .a.hQtiedi 
' ' 

!\'l~f!ked lle~so1;1.m.l VEtriet1on,. 'btltlQ'. t.he greoteq;;t tii tile fall 
• ,! 

' ' 

~nd. ~111te:r1 deor0ei;;e1:tlf 1?.l t.b@ $£'lt"1r~ ~\itl IMmtt,e.r-. r&e1neke 
' 

sr1d. Turrier ~.l.so o'ba$"ed tbeat thG tbJro1il weij·bt ~nd 1.t• 
' 

. correlated:. $~c,retorr level were ir1tl1.ie11cat to a a:r$t.tt a.egi'M 

b,y· 1eatto~al v~r!t,t.1tni 1ti. 1tttfn~lii1tf and 4u.r,~:it;.1t1n of st.an• 

l1t;'ht. Thtlir ollt!ncludei that tb1iit sett•etu:11 t-h,tmn flu.at, w 
~d1~te.d bf ,,or ot th~ ~tel'.'1'1011' ;·it~lt~ru. 

'fbt thf~~S.t!. \'Jfli1gbt 1:neN'ltlinfit11G ~s th$N ~~ 1lil<lll~ee,stui tn 

body we,ight, tJoco~.tng t~ tnveat1g$t·1~t by ~ieks:h~~~ 

('l~ZS'l • S~:?iult~·e ~,:n4 :Tlai:r~~r (l.94$) am netn~tel"' tini Mitt• 

~er' {1947} ~· S·~hult&e tm« 'l·ut,.tter C.~tt1~in1ne4 t~t. tlleN 1.e 

an exponect1el re,l~tiet4~h1p ~t-Wfiil$rt the tt4Jl"Qli l.\ie1gtit •DA 

bod.y 1ii:G:1S,ht f~r b1l4is N<lrl~1~ 1:tJ as;t fro~ .S t& 26 wEJ,ek:th-



1i'he par~mete~s wer$ ~1ft,.~nt f~r White t.egh~rns and t'l:h:ttfi, 

Plymouth Bookllh Ode,11 (l.9.52) and Olazeneff' et al. U.f49) 
·~·,~ 

aba~rved that th~ g~atest inoreal!f6).1n tbfrold sec:ret1cn 

rate u1Sually oaetltrt!l du:tJ]tg the per1¢d. of gNl!llt.est gro-wth 

(4 to 12 weeks L '?he s:tudieJll or :C:ruiek:itl\ank {1929) 1:ndi ... 

<eate that the thyrdld wet.ght illi g:re~ttu,t previous to the 

p$rlod of ma;ti®Am egg produot1on and it: de<l:reas$s during 

this· pet-1ocL, 

<lalptn•s data (l.9)8} indicat~ a sign1f1eant ditter

enee between thtt-<>14 w~igb:te of. lt.aylrag illl'tii. l:l.Ol!l•lay1:ng 

hensl strongly 11uggEH1at1ng an b.,verse t-elatl$nsh1p between 

tnyt'oid ize imd repr0:di:lot1ve ~et.ivtty ,_ i:rrespeet1V$ or· any 

dependenee upon seasona.l tem.p~ra.t.u~e and. light vaJ11atlcns. 

The $1~@ o.f the th;r:r-01tt gl~nd1e. va:r1et1 O<i>1us1de~~b1J de• 

pending upon a nu:mbel*· of taoto:rs:,. $ttOh t!!alS SEHi!Ule'tt, environ• 

mental tempa~stu~e, 4.iet, ag•, and ftJ.net1enal ,tat.ii\, The 

differences 1n tby~@1d weight$ ~an normall;y be assumed. te 

reflect difference, tn tbr~otroph!n l"eleaaed from t-be ptt

ui tary (. Stut-k1e • 19 54) , 

~he efteetts of different qumn.t1 titaB a.nd qua.ltt1.e11 ot 

li.ght on thy·roid weight aurad. ~~tivity have. been s:tiuU .. ed by 

Kl$1np~tel' sud '.M'1xne:r (194?).. 1:bf;-ro:,cin ••eretion nte was 

net affected trppl?'eeititbly by t:he q"ell\7 o.f 11,gllt • \n.ft w.as 

i:ntlue:n.eed by the Glnt~t ot lt.ght. lU.rd.s reoe1.v1ng 24 

he\lN ot ltght hiH1 b$aV1e-r -th(:rotds and .h1gh&1" lliMiQ:r•t1i))n 

~ateui th~n t)io$~ N;~•11U.n.1E 12 hr:>trP:th 

Moreng !i !!• (1956) obl'i1"f'~.d no tU.tferet1ee ln tbr• 

ro id weight$ f'e?" male and fettmle $h1.ek$fl.s brood.et'! 1n ab~ 
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,e:l.ther _a d.1fferenee 111 gcrnad.-~timulat1ng powe~ of tbel:r 

p1t.u:i~m~1es ·C>r. d1fter$nees 1:n the a'blllty ttf the1~ oll'ari_e.a 

to .Nepond to aqua.l ama'l!nta of pitut.t:a.ry $'lt1mul~.t!on. · 

· MikQlaicztJk and Maw <1,41}. noted that-, th$ me.an· 1,tt.u.1• 

tary ~:mi· testes· weights or Leghorn eooke.:teu wert 1nef'eased 

when ex:,01.1:1ed. to dil'eet sunlight on sur,r 1xu·•ebe1>tt ta eontra~t 

to 'bl:rd, otli~f ined 111 pens exp~$fd to ait'bd.u.ed wlnd()W light, 

Winchester {.194-Q) bat ahon that the thJ·HtNpb!e s.e• 

oration ot the pituita17 of -ens 1.i )d.gher in ~tnte:tt than. 

in stlm111er and tbm.t the se.aiso~el chtmge 1n th7i-01d ·eetiv1tf 

1s not Wholly a matter ot ena~ge 111: ~.v1ronmentml tempei:-e

t:11.:r•, but· of lJ,g'ht ebang•. 

Th~ filntfll'r-ior lebe ot th• pl.tu1tary et eb1eke11s is 

small. Kum,ui•iut ~nd lf:um.er (:t-949) :rou•d the ~nter·io.r lobe 

of White Plymeuth !te:()k ttocfktr-els -to ~-nie fro~· 2w& m1111 .... 

grams at, ai:1: week.$ . or age to 9,..9 ird.ll1gra:ms at ao weeks et 

age,. P'1tu1t~t-1 weigtrt;a -of Whit$ l'.AghGrn ecol,i;$r$lm at 41t

terent ages in.ef'easGe •teadti, wtth ~ge to ab.ou.t f ~1lli

gttstt11' ~t 120· dayt9 wb~re it lev~1t ott (Drenemltn, 1950). 
,· 

Th&x,e appi,a~s to- be mo d.itfer~nee in gland w:ettht:s in n<:rr• 

ntliil,l aales trnd f$mal-es of oo~:,arable bo~ we.lg-ht at letait 

UP to 120 days Qf ate (Oakbe;tog·,. lt$l) • He tound. that. at 

l.20 days,. Wb1te tegb<.')J>U temalens · or· a mean \!>.(!,4J -w~:1.ght ot 

1226 gr111tms bad 0. mean plt~i:tHtiV we1gJ:1t of a •• 4- m1lligh-ms • 

. } . 

F1-tmda anil Marcel.lo (l9JS) and mem1~tt {1947) det()1rt'bed 

the relrd;;:tenstit!p between size and &ge fJ>f \he· pnads :l:a the, 
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produced in a natural light environment, (Dougherty, 1917, 

l922J Fairbanks, 1924; Kistler,·1924; Brown, 192.5; Martin, 

1925; Tomhave and Mum.ford, 1927; Gray, 1929; Kable et; al., --
1928; Pal'khurst., 1930; Kennard and Chamberlin., 1931; Pen

quite and Thoi:npson, 1933; Payne and Simmons, 1934; Ebbel1, 

1940; Penquite and Thompson, 1940; Roberts and Carver, 1941; 

Smith., 1942; Callenbaeh e~ at., 1943; Gutteridge !! al., 

1944; Nicholas !!, !!•, 1944; Heywang, 1945; Moore and M:ebr

ho:f', 1946; Avery, 1950; Warren ,!! !!:•., 1950; Fronda,. 1951; 

Eramus, 1955; Moffatt, 1957). The major effect of changing 

the light environment appears to be the alteration of the 

time of response. 

The use of artificial illumination to supplement the 

natural hours of light is eustomarily used by poultry-men 

during the late fall, winter and early spring so as to 

provide 13 to 14 hours per day for ch1ekens in production. 

More than 12 or 13 hours or even 24 hours of' light per day 

do not consistently improve the rate of egg production 

(Smith, 1930; Kennard and Chamberlin,. 1931; Penquite and 

Thompson, 1940; Welnmiller and Mantel, l 940; Byerly and 

Moore, 1941; Smith, 1942; Dobie et !l•, 194-6; Moore and Mehr

hof, 1946; Warren!!?_!!•, 1950; Byerly, 1948, 1957; Hutch

inson and Taylor, 1957; Larionov, 1957; Skoglund, 1959; 

Byan !.:. .!!•, 1959; Lanson, 1960). 

In en effort to increase the gonadotrophie effect of 

light over extended. periods, poultrymen have resorted to 

various systems or regimes of light treatments. Intermit

tent lighting often gives higher egg produet1on than the 
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light 
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to pbotoeyol.es 

dark than to 11+ holu~s of 

\ 

) . 

(Riyerly 194,lJ B1el.l.1e:r,. 1960; Bi~1:Ller and Ost

m~:n11, 1$160) •. It ap:1:,eeu•s th~t da.r'ittlfHsis enbat1(.}es the got1a.d ... 
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and when the light period was changed to 14 hours, the birds 

reached 8o;t production within two weeks. Studies by Lari

onov (1957) indicated that high rates of fecundity can be 

s timul1a ted with 12 to 14 hour photoperiods. Byerly ( 1948, 

1957) calculated the daily light requirements for Rhode 

Island Red pullets to be from 7 to 9 hours and the optimu."11 

to be 13-14 hours. He noted that there are wide individual 

differences with respect to minimal daily light periods 

required for egg production and individual response to 

change in photoperiod. Sykes (1956) reported that birds 

given but 6 hours of light matured sexually and laid at the 

30 percent level. However, birds res.red on 12 hours of 

light until they were in production, and then given 6 hours 

of light per day, laid at a still lower rate. 

Roberts and Carver (1941) noted that three 1-hour per

iods of' light per day was superior to 10 hours of uninter

rupted light .of the .se.me intensity ( 7 .5 foot candles) in 

stimulating egg production in a 28-week test. A 24-hour 

light period was inferior to 13-, 15-, 17- or 19-hour 

periods. They found that 13 hours of artificial light per 

day was the minimum requirement for high producing hens, 

but 8 hours was below the threshold. 

It. is difficult to separate the gonadotropic effects. 

of absolute length of photoperiod, change in photoperiod 

and rate of change. An abrupt change may be infinite in 

rate and instantaneous. The change can be positive or nega

tive and may be brought about in a decreasing, constant or 

increasing rate. 



lia Wbiitha!ij {19:lJ) ,po1nted, eut 1 the fat,e .tJ>t $8~ p~ 

duct1ilr1 or 'b1ra.~., ri.trturallJ l1gbted 1 '3..n<:.1:'eQS$S dtutblg. s$e .... 

so1:11r1. of i:a1(n:·~:ard.~ darl1gnt 111 wtd~li"' a@>p~~atd l~t1tlad.@e1• 

The .d~el:toe 1n .r,~.te of :prod.not 1on be:gin.e befo:•& ffliximvm 

(l.t::1yligb.t ls :rEAa,ebed and ai, 'Obi& :photop@i".i..Oci contiU~$ to t.rl ... 

crei~~~. but ~t a d.eC,Mf;il$lng ~ate. It doe~ t~k$ ,eve·nl 

m~nth~ ot th$ expo!ll\UJ~e to W!itu~~l photope1Vl0t\tJ tne.t ;a~e 

b1.e:ree;a1ug s:t 1nc:tefui1~ ntes to s\11.iulllite m:•x1mU,m,, g<mtaial 

~ctivl,ty, tber$bJ~ tltrgeattng the po~elb1l1.ty ot e t:~~$hol4 

~m~~s@ t®t m11:bt M dti!$Ot-1bed in ab$olute pMtope, .. .iod.lo 

Mi Olf.t$ roes no~tb t•~m· tb~ t;:"·;p~,~te J.at.1 td11.1 tb.eN 

tf:i a e;en:eral. te1~,enq to• 'b1.~$ ett all k:1rade to CO!W$ tnt() 

pr0:(luet ton 1£,te~ ~t. • rete •t e~• !·O t,o )0 4.eJs ,~:r 10 

dlftg~e.3 or lat1t.tld~ ,(!u~1$:r, l..949)/fj At tblil t1m6 ot the· 

sp:r.1~ . eq;i,.t1n,o~ et> March t), lbe ~'bsolute da1l•mgth :to abot1t 

the $'.et.me ,at $eta lQve1 tat ,11 -l~t1tu:~$ ~ut ttle :r-~t~ ot .in-• 

O:N;!iS-$ 1s g~~t.er $i thfi his;he• htl.tAa4ei11 tb~n tbcu l~tl• 
~·· ' .t 

. tud@t.cl1u!i:e1t tQ the ~q,u~tor., If 1ftft$ f'J'f''' tl'hti4np were. t.bO· 

t)fll1 fa(1>tot • t{h$1i b1f'd$ at'b h1gb.e:t ll\Utltli'ttle$ would ,klow e 

g:r~ter iil)d earlt@P gcmiu1Qphot,o~J'oi;;,~Us ~apou.- tlla11 thcG11$ 

at l(>w·eit l~t-1tudGc&h ttld,$ :i1i not th$ ,~~•n obs$ff8t10D fG·ll 

~tld b.11"'1s (hF,:ru•, lJ49) QtJd tt ba• ~, i,ee~ ~hown t:tt be 

tru.e :fd~ ~hiekenia (Wt.u1tb~«t, 19),),. Whet'b6~ a~t,e4, a ,1tghl 

t&ndeney for :,e~k 0,nt,c.k.ea eg1 prod.ueui,o,ti to oOO'ttP lf1ter- .bl 

the ep:villtlg •t tilghet- htitud.eii tn both ~out~~- •:rthem 

bemls1,b~Jte~. ~nls woul.4. 1spl7 thllit ~ tbr&$hOld NSJ'~.nee 

does ocou.r ti,in,t\ t.hi,s ttl~ifhQld 1$ ~t ta. level, '.1e$ll 'bl'ltn:t th• 



produotlo:n rate 

Meu!;!er,, 1939; 'iyerl.ir 

Ab]:).l,i;u1~ 

hou.ris· or les.s 

·sulted 

of 

1956). Hutehirieo11 (19$6); 

gra,duall;y :reiueed. th® 

and 

"n ~e f t 4-,7.)0 j 

1~g m~tbod 1 inter,m:tttent o~ · 

, the e:f':f ect 

more tt1a,rlted ( 

ov~r atJ: e.igh·b

fl. 12 bours of liglit 

eontrol £1:;i"(;}Up to a $table 

t:n 

but 

11011.1:•s" ). neted 

to aug-

• 1Aii 1t'h 



hi.gheat Pl"Qd:uet1•tt.. He considet*s it a poQr pJ'!actlee tc 

switch on the winter 11ght1:ng sy!ltevn. at 4 a.m, ~nd. all~w · 
·, 

the pboto:perlod ;to· deoltue ae dusk oeou:r$ ee::rller b1 the 

d~:, •. 

several intenid.ve · s.tud.1$$ shew t'.bat n~t.urally :u .. ghtei 

pull,ets · hatehed d:ttt"iug the late w1n:t$~ "~ the sprintt ex"" 

hibtt.grester·teoundttytnan thcee hatohed·<1uring the· 

other times of' the yearc (Dewy e-nd Walker, 1927; U:pp and. 

Thompeu:rn, 1$12:?; Je:tter,, .find Platt. 1941).. ".El'.nese $t:u.d1ea 

als-o show tba.t pullet$ batched 1:tt · .1ul:,, Au.gual ~d Sep-te11-

betJ· '. were '1nf.eP'ior ,in feQ.cttnd1tJ.. !lt~ds. rea;wed undti" tl!!.~ 

o.reas1:ng pb<.>t<l>pert('Jdf.l wlll e:x:cea<.t th:oliHt b1~ds N:ial'iied under 

dttorea,s1t,g pbctoper1,od$ in ~A p;raductlGll.-. Under ·:nmtu,ral. 

cond1t.1one" then,. !.t ts $d¥~ntagEt0tui to iul'f$ the pbot(.),e:r~ 

1Qd deo:rea,sing at th• t-bte e>t ol" soot1 3.tter eexuEal. matu~t~r 

tak$s place, 

Und-er titi•·tttte1Q.1 ltght1q the.re 18 ,e,ide"n$a t!tat puJ. .... 

lets reared tn1da:r d$e~eas1ng ph()t·t(ptn1:1o«s genf:riilly outlay 

tn,:i.P eo11nt~rpa.rts ,~tsed. un4er· tn~1>$asil)g or ,table " .. 

gimf.ls. Thus lt seeuHs t• be 1mp&:rt:ant that th$ de:0,N,11us1ng 

re:s·tffie con.ttnue·e to, th~ t111te, or .110.t;ui,1 ty l If not ino"tis""' 

ing 1 1.t · sbo\tld be g'fsab.il1ee4 at II l·$t:e.l g;1.d.t$ belew tb~t to 

be reo,1ved du:ring the l~llllg pe<l!*!:~ (Sykes;. 1956i Ma~:r !!. 
' ' 

a~.* 19$?; King, l9S9;. M~Clai~, lS't>O.$, b; Mc,r~1s $:tld ,~~, 

1960; L$rt1 19,1). The dt$S1':nt.1q .evldeuce 1$ ne~ Vffl/'·¥ 

·st~o~ (Skoglund, 1959; Lew$ and J!eywang. 1960. 19611 ,(hi

trli-ndex-, 1960}. ,, 

Both stepw1$e and abrupt; ehan~11 tn pnot:•pericd 4ut-ug 



the grow1i1g pe:rlod have been .. stud.led.. The:re seems to be 

little differel:1C(D th tLe 161;.ririg period .. effects ~s to tJhe

ther• the decre1:1se 111 ;photc)pel'i.od durixag the growing: ;period. 

takes pl!we graeh.1.~tlly or i;t.ap111se ( MoCl~):t'f • l'960t1; Mo:rrts 

e11d Fox, 1960) or all at on~ (M~:rr tt al., 19:57 l Skoglun4, 
~ ......... 

l nt.'.C'!l• t;Jt,::,,'l· lJl·o,n lt,ili'i ., •• ,,1..1;.1· ,1.,.,. ... , 

There seems· to be an upper limlt of ii+ hours or less 

1n absolute le1:igth or phot;oper~od dJ.n:·1ng the liiteP stages · 

et tbt> rearing; ptr1od. for m~x1mum fu.ture feeund1ty .(Xom- . 

ba'Ve, 19·,51}; !U.ngr:oa.e:. 19$1, l9S2; IU.tl@::roa~ ~nd Potter,. 19!5:J; 

f,dolph, 19.55; tfiorr1s s:nd Fox 1 l9S8a; :Powell, 19$0; nowman · 

IDt'ld Aneh1baldi 19.59; !1owe rmd Ee7:wlfang, 1960, 1$161.h ·. Seve:r ... 

al situdies iudieate that even photoperiQds of 12 '.hours du.r

ing the growbig period m~i b$ detri.ment:al (Fi.uighaur, 19.59; 

't-"~ ""·r<' lt"l it!(')' ,,..,. J.>i4lfi. f: ;r ,;.) JI' ( "· 

There seems to bt .~n upper lt1Jl1t of 13 ot 14 hour& for 

maximum gonadostin1ulatiotl ot tbe laying l'liin. In f~et, 24-

hours c,f lights e,!;lrly 11r.1 th.e l.ay1nt peiriod l'tla;r be detr.1me:n

tal (Callerlbeeh .~t !l•, 1944; Byan et ~.!..,. l9S9). This 

merid.1mlm tends to limtt the £Hnount of 11.gbt eh&.11ge pos$1ble 

btYttieer.1 th,s growin,r; ;pertod i:nd the laying .per1t:;,d. Very 

short p:tiotopet-1ede. ar~ requl.1?'$4 t<> lnduoe 1n1t1~l egg p-rc:>..,., 

duotion at1ii there se~ms to be a :requ1¥'$ffltaint of ab(}at ll to 

13 hours to ma irrt~ in maxttnum level.s .of p~uet 1orl. 

- .It see!ils that lt ts 1t.ttp$.vta:nt that t.be, photoper1ods 

be ine.?"•.ased. e1th$t' grad;ually or ab!tuptl;, aoGn a.ft·er m1at .... 

urity .oecnu"s• The tt:iliit1tnitude of 'this t.d1~nge seemt to be: 



'' 
1iflp~rtt1nt,. ffllBO. The gN.ater the oba~e, t~ ~att1u! the 

gon•d0st1~1Al~ti0<n. vd.tbbi; 11mtts~ i:t·nse gcmiid;r;lltsttwb~to~, 

effect or ltght b$eo,t1es le1cS1tts i'!S· the ayl~g pol'1o4 pr-~g-Nn1,a ..... 

Et$ a11d the btl'.'4 betu,~e• le!il~ a$tui1t.1l'~ to the ;pi1oto1tlmu ... 

l5ti.t)~ (}i1kea,. 1,s,, LQ~«Qt,$Ch et ·a.1., 1960; ,a~g, 19S8a; --
l?&well, lS1Sli 111ngh~uf. 1.9.St; ltlwi, 1959; 11:flll1er1 196tl; 

t~y~e, 1960; M,!i!P~ !! ~-, lt6ti HeClar1. 1J60bt ~~r~l• ~n4 

fox, 1961). 

lt' the rate, or o:m.iu:ige m ;phet<>p$r1od :f~ol! th• t;nw1r.g 

per1od to the l$y1a:g ~~104 ts 1m~P\$Jf:lt 1 1$ lt most a4v~n;,.., 

ta~us te ()l,wl'Jge: 1t gr,a4u$llJ, etepwl~~" c~ ebn:,ffly, ell 

et ~~ee? 1.l'.'bls co~~r-t.eocn ff$ m~t• 1:n $3V&:ral $\n1tU,$~.. Mo.1at 

ot the evid$n<Ull' :t:141-tUd:,tur th&t 11,•tu~<l l~,On1tttt61$ ,~-,a~e€1l 

@re&lit~rr reoundity than abrupt. 1nilN~ses f 11:na, l9Sf J Kor:t>'it 

fi.tid Fo:it:, 1961}. tto~ve:r• ti. ttia•ntintl)' Bt~4f f~:tmd ~~

•1dst1$'bl.~ ad'f3J•t•ge ~.- all e;b.~pt. !ttoN~tlti t•1 14 ho1u•s o.f 

d:sl.11 l1gh1' ~ve.r s Ng1• tJf 4 hours p0r tla, plut! lS mtn,;.. 

utss p¢1:r d~y, 1.t:it)~-s~ eeob WG$k (Oatillnd.eJt-1 1960). 

It ~.eiettti'i that . for the b11.1Jt. N:8llltffl ~ the ~t$p~1$e 1~

<H'*~~ t.s beat, •t.erted &t $beat :20 weeks, it '16 o,. 24 ~$1'U 

'1~-e .Qorui1s'.Msu•e4 as ,~1te"•t1v* ae;•• (Kmg,, 11591 Skcgl~ti4, 

19!>9). 8ta~tl.:og t1lth a I hO'~.:r pb~'kpeJJ1N1 c "ekly 1n• 

~re!l'uile or .lS ~tn~t:fla a a:~, ov- a ~klJ 1tJ:Ot-e!l$$ ,f!/Jt J pe.ro•nt 

of the iirtor t!'i"k*?JJ Jihotopet".1'1!4 p11rodt1Q$i rriMitt~• pro,«~4tioa 

tbGn ~ee'k .. 1y 1~cNeutes ~, 8 or .28 1,td.nut~~ {Xlng,, 1959} 'll' 



The study whteh !$ r~po~ted in this thee.la ill.V:o.lvad. 

o~e tr:hil with egg ... typa pul.l~ts 0011dueted at the Oklahoma 

$\$X~d .t day ... 

rr, l96lt for 

debeaked the obieks 'bef$?*e they 11te:re 1ielitr®red" Upon de ... 

livery,. the bird:, i,.1er$ :b:td1v1du~lly b1t.rla11a$ally ·va.eo1nated 

hronchltfs va.eelne .. 

Upo:tl their $r>r.1vml~ the ehiaks W$li"e pJ.aetl!d 1.n a J2 

feat sqJ~are. str!Erw l@ft brood.er b<l}USf$!.. t1tter oonsisted Qf 

~l gas hover oroocter for senreral. dayst-, '?he, dratt shield 

was @xpan.ded iu:1tll the r·:1.tth diay, at L1hieh t1m~ th$ ehi~ks 

o.f • 

float ... valve tr~ugh and one fl~:stt .... valve, rom'JAl 

36 



of :&'1'$t10tlf1.'J was iUttd,IJ!!li:.ld l)y the nutv1t1o», $"t101' of the. 

Oklahotaa lt1ttt: tJ'nlvtu-s.1,, feu.ltl!'-; 0$partmft.nt to~ us• u 
thl~ ppojeot. 1th• rat1o~ti1 ~•" deaipea. to luoo~Po.Nte 

som$ ct tll$ lat,uit ir,~1lab1.& nutv1t!o~eil 1nf~:\"11at1on, yet 

ho1,U.•« GO$\ w1t.h.ln a N~so-bltt "J18tw.. ':be ~t1t1• toNtu• 

11 ;aN foum in table$ 1. IIi Il!, amt IV. ,~~·tbol.ts•tld 

pottM$ att .-~t.1()tt n-.mbe,:, l ·w~• fei tcll.ew$l@. 'bl 4,,~00: Pf.)U:nda 

of ~~t1~tt :iui~be:f' 2.. ~ti•n nw1tlNP :, w,a.1 leii. until t .. be 

'birie wet.Pei about .21 wee'k• o·t ap $u4, tb@n tolltH,1.ei u; .~ .. 

tlon ntt'1be~ 4 •. 

'' 

'fhe oo~IJ1U.ost.1tt h1tb1$ifll wa.$ t~ at the o. l. ll)$~e.n., 

level ,Uentll July 19 t: wh•~ Glfos.ml,d• w,~s ·$U'!~tl uuttiltl. at the 

&taffl$ lrtYfJl 1\1 tit~ f'•ed., 

Tb$ bi.ttd$ "~ •~t$d. to 4a1·ll,iht ht.er-1~ tb!i, •1»

ao~• of t~ Mtu'ltt ph.e .ftppl•menta~ 24-nou:~s of ltgbt f~otll 

ol'l$ 60-•tt t:~eand,e:&e6Ut .llgkt e:.u•pad-1 7 f'tttet t~or.n th$ 

fl(lj,or at ·the cflinte:r tJJt tte hottd. ~he 4•,11; p•-tt1&tt ff'Om -
~ . } 

sunr:l.ae tc sutts$t 1~c.Mait1etti:' t'1i'Ot! a:~•t U b~ttt, :mt'eh l7, 

to 13 h<1u~s 3 S miJil\ltfl'.$ at the t:lme> tbe b1"ffl ire:r,$ S week• 

cf •&••· 
Tble 111'.lt:lal p•r1e4. W~$ oon~lute~ w~n tbe b1,~4s $1Htfe 

'iB:lgbt weeks oldi-. All pt2lleitl$ ~eff then weie;b$i, ~1l'l$bti:~, 

~d.n,,•web vaceltffltea to~ to.wl ·po.ii ~ Ne~atle ti®ea;e; st:d, 

pln,o•d ~, nnlil:~~ 1~ li •"n:,.,. - hob,., x 16* :ptu 'kou~ ;a 

OP 33 Jn.tlletHtt,• :tight wa• e•clu4d fi'f'(!\}al 10 ttf the ;pn$ td.t:b 

&p~(!.t1$ plt.t!iit,1c r:11,,-, The ,1~f.i>wa ot the \wo -Nffl$1n.blg pene 

ttleM OOV~N4 lf1tb tran~p$1l'e:Ut :plm:$tla, all~WUC d$J'll,1h; 

1llum1rmt1t->n. 



( 

n. ·. ·1··. ·'1)1!.,t' ''.'·, l, .eJii. "".· .<'1). r&,.,, : , ~ · 4 . . -~,~£· ·R,r 

protein) 

· protein) 

· protein) 

" e: t..•J 



0t'OQ'$'i. CcN 

fround Mtl~ 

0$t Mill feed 

Alfmlfa Meal (l?i protein) 

Blood M&al 

·,,1'n l~eal (70f' protein) 

~ybe.an Y1e~1 (soi protein) 

n'rtett Ptal9i :5.el~bl~a 

Liv~ '!f)ast Cultun 

Dtet.tllell's !$'.luble• (C.r.1. ·1,> · 
Flu1dtt!te4 ~,c 

D:1 C~lcb.tM Ot;.~bf.t:l'li'ite 

Vt.t.~·lll\1'0 O<mcant•ate VHe-io 

Vtte!l1?.l O&tUlfJ:tntrat~ Vo-,o.A 
Salt 

·,~.t, ( "1'1ellow:) 

tectt,hitl 

' Tptth111.uii.i>l 

.Dt 'f.etbloui'ntr 

!O 

22 

lt 

a .. , 

' 10 

10 

) 

' ., 
2· 

i 

1 

0.2s 

•.·.o.J 

J 
0.5 
0.1 

tl:.as 
f/lliillW'ijl: K •• I!.· 

·, le)0.11· 



Alfalf.a Mee.l (1?~ protein) 

Fish Meal (70% protein) 

Salt 

t}ao1f'erm 

Vltamin A ()0, 

Vitam:tn D (JO, 

protein) 

) 

22 

10 

10 

3 

.3 

3 

40 

0.5 

$ 

0,25 

t.h2S 

0.5 
( 6t) gm ... ) 

(6.,S gm") 

O.l 

101,08 



Ground Corn 

Ground Milo 

Oat Hulls 

'fABLE. IV 

Pullet Grower. No. 2 

Alfalfa Meal (17% protein) 

Fish Meal (74% protein) 

Soybean Meal (So% protein) 

Dried Fish Solubles 

Fluidized Pex 

Dried Brewers Yeast 

CFS #3 

Calcium Carbonate 

Di-Cal, Phos .• 

Vitamin Mineral Cono. (VMC-60) 

Salt 

Lecithin 

dl-Meth1on1ne 

Fat {tallow} 

Pounds 

29 

22 

8 

2.5 

4 
10 

.3 

2 

3 

3 

4 
3 

l 

.5 
o.zs 
0.25 

2 
100.6 



. . 

. cage hl,o~ .. • p~v11td tiJlEl m~v•m•t ot a1.- ttt:to tbe pe .. , 

~~ob. t,lo-~eJt toret~ id.r t'hVO\tib a tiYlt:Qm ot 4\leta into WffO 

pen,e. .f'fttt$ at~ ~~s the~ tt:l:hsU.etel th~~f:b th• ''·P$iti loft 

: (itrid out the l•uverett -emrs ot ·the lm1.ld1q_,, Veat1lliit1en 

. waa pr~vtietl. eoat1?4U.'Oitati,. ·e•oe»t d.uJ1ln1 b~1$f. ~r1()d• Qf 

. yp1~rwtr t~ 1l~N, •otoP f-ailuM o• 41.t~t.•s •t-o~ .,. blowett 

· m6lr.&te~~0:e tam Nt:pat~,. 

Each pet1 ~.s. pro•t4e4 id.th .abou·t 4 1ncb:ee :u.tte•· coil•. 
:,,'·,'...,;._._ 

,PO$E.l4 (lf Ct!tB$ batl,l:H,te. !the Gqtt:i,J.Ut 1il: eact, p$:fi tt~ntlst&i 
. . ·.. ' 

o:f two,· . 501"':potalllit eapaottr, t'1bG feei111urs suape~dd ttt ~ 

· height •:o tb~t .tbe pan e4,;~• we:-e 111.J~el w·1th the b1N1 • 

~Ck$., FNJb wate"P tlowe4 ft01itl~U.O:U:tly thr'GU3b ~n~,. 4 .. incb 

o~p li!i·~Ui•:te:r tn •aeh f~u, · At a1tgbt ·,1~a ;NJ.otJts4 en th$ . 

jump bolltrcls ~f I~$ l.$•b<ll\le, t~f.ilif ne$tHJ f$fld the sonened 

st$lld b-t tb& wa,ter tour.it• tn. 

11he st,: 1lght tN;sttn~nt~. repl1o~t~ tid.~e, w~~ as

atp•d ..,.,1~tel1 !l\lt, l'tttldc-11 tc ti1e 12.pen•·· ill ~Pt1f1etal 

111;bt W~$ · fftttPOl1ed by $leettt.le t1~e clocks and •~ttcb.~$ . ., 

,~ob or tb• tHl!'ttt'lt1ttall1 11~btfd pens: htitl o•- .40-w~tt ·1n*' 

e~ndea~e.itt ·'buib aud B•tileh sllallow elu11lm·i~' i-efl~tc-P ·:ells• 

pend.fit! sbout ? teet ebotte ibbtt li'ttep ln th~ oeiite:r o.t ·t.he 

•pe"1. l'ttJ ttu:p:pl~~nta~, ati'ttf1c.1'1il 1ts;ht ••* :,:ti~Y1dei. tor, 

tb:~ p~n11 i'Gceit·1n~ d~:,11&bt t~sJJ.t•~nt,ii st er~ tt1r• duri.t.1'1 

the '.P$1'1od tr• 8 to 1$ w"kSl,. 

?hen «tse~•• t:o -~ nfJ! iHi~u:i,-~t$' wa1 to 4e&•rt• ,1'1$ in• 

tenetty or ~~t1tto1al l.tgbt 1~ tbe p,e·n• t:tl~.t wottld 'be •ean.-

1nttftal.. ~lie lis;bt. ~tl'lk-1:ng th,il: 'b1:i:td ls • ~"b1J:l-.t.ion ot 



ltletdeut; and refleei'te4 lie;bt l"~d1titEtd tr~• the 'ilgbt IQUf'($e. 

l'tdtitnisitlea Vfil'!}'f/ ,~~ncU:ll3 on ta1rd. postuN, 41.rie,ctlo:a t'wieed• 

d1$tinnce .fro'ln t-h.e lam~, .e,tHlh1 Tbs 1ntenf31t1 at alQ'· itven 

pe1nt 1~ the pft c:b$t'ig$s s.s 4ufit · •nd 41:rt coll$~t. en the 

~l.'b ~urfaee 1 Nfl.eet~r., wall.a,, C$lltng ~ttd tl~or O!f' $S t.h\t 

du$t ~r dlrts 1s itst~roe-.. lulb,, ~.f:$ and deo.'.t:'&a:e• th$1l" 

$fl\!$s1~n (f}nero ~a thef b1n•11"' Ut1lef8$. tl1)e. lam:ps al"e all ® 

the sat.t1e o1reu1t. thfl:f ·id.ll var, :ln 1nte'1$1tl•~rttu~ tl.t 
• • < '~ ••• 

. tiUtf~reut 1•ls 1t1 1:np,i-t · euiH'1!1 ( Wt1't.Z • l9.S61 :tt9ler, lf 60) .• 

lthotcfftere.&re iuHisl.ly ti&sl~.ea t:o -~~1ur:11 11ght rel• 

~t11'$ t.• the $etlm1t1vltf 0:t t:he bummn eye tott w~:vtalengt.hs 

1ti the Vl$U$l :ra~ie., 'Tae ~;A;llf iaGcept,ed o:r at.~nurd 

llgbt ·IJ~U!'Ctl 1~ .~. t'UMflfliiU tlliMlltmt ts.mp o-pePatinf ~t 2f?OO· 

,; ,40Q~ I •. · Tile wteh "f&i blgll 111 a\ilnl1ght so a mtJl1r1.plJ• 

1nr eG~~ot1~:f! r~ettH? r;t ,.,t ett :,;/'f ~vtt be ap.p1t•4 if.t> olJtatn 

. ~· ~t"'~dit f.e ft ie;uM tt.rr d3y'l13ttt 1itt11lstt~•nt$ (Staley• 1940) .. . . . 

· :lfbei v1~ttel 1'6t'l$1tlv'1t;r speot~ttm for· ~Wla:rt• sl14 tft~tlarlr· 

to'f'· ehtekeris d1fte~s t~ ·th$ gonatct•e:ph.tc t:,peet~m f'ei~ 

otd.eke~e (t?mm$f, l.961} ef) 1.t •n 'be, •~pet.di~ tut ti••. 
sam~ 11net<1~e'tell'8 •N · b1,$8ed ln t:bettt me~1u1"~~,is -o.f 11iht 

Nlat1VG t«t 1requ.1~1.Ue,ttts -of' po.tl'.lt.ry tor iot~ .erti!lulatl®• 

U:nt-11 tbeee piladotroph1C, Peq,ul.~enta ll~ df).tfil:C-ll1tte4,. •net 

fflfitli:ttlr.igtul e•r~ot!.o• taoti.a~a o"a be ap;p11ett. Oal.lli-~on et_· _a.1 •• ·-,· ' 

( 1951) c~.Mn~entri tMt . tbe best; me~n~ et bad ter eval~ttn; 

the a~Olil»t o.t' ltgbt eve-tlab'1e during ~·r:t e:atpeJ*imQnt 1,s t,() 

mert1ly tt•~o:r,.be tne l1gbt!na, u:rlUai, t:ne ,.n •t•~ ·fllnd the 

o,h.ru1111ct,e:u t:Jt th~ ,s11-r-tacefJI .. 

· Thlf t·WO pe~rJ ~e:e$1'f1~g· hyl1ght iliJ:!"t$~nt,~ tie'Nlf •;rP<'sed 



to natural solar radiation. When the birds were housed at 

8 weeks;; the day length from sunrise to suns.et was about 13 

hours and 35 minutes and was increasing. At the time of 

the June solst1oe the day-length had increased to about 14 
hours and 31 minutes. By the time the birds were 25 weeks 

old,, the length of day had decreased to ab-out 12 hours and 

40 minutes. The following Table V cites the day lengths of 

selected days during the experiment~l period. All times 

are given for sea level at 35° north ls.titude. Dawn and 

twilight are defined as that time when the brightest stars 

are visible and the horizon is clearly def'ined (U. s. Naval 

Observatory, 1959). 

TABLE V 

Approximate daylight exposure (hours and minutes) on 
selected days f'or birds re.ceiving the natuPal daylight 

treatment 

Age of pullets . Date 
( wks • ) ( 1961) 

0 March 17 

8 May 12 

Summer solstice June 22 

20 August 4 
2S Sept. 8 

.· Day length-
sunrise to 

.sunset 

hrs. min. 

12 01 

1.3 35 

14 31 

13 46 
12 40 

Day iengtii-
dawn to 
twilight 

hrs. min. 

13 11 

14 51 
1.5 30 

~ 24 
1.3 31 



Duri;rlg );he per!~d tti'O:m 8 t50 20 weeks e>f· age,.· $\X. tr~a.tme11:ts 

wt.th: t~p !'!$plicatio:ns pe.r, t.:rtiltme'.r2t Wi$~e., tn~:det i 

l, 6 botU~$ f)f' al'tlttola-1 -l1ght ernd 18 hours dar1rne.en1 

Z...: ·a hottll'tS '.at Rif't!.t"ieial light and. lS hou" da~·kne111:1 

J •. ·. 10 1:1.purcs f!it. arttfieial l1gbt 8!nd 18 hov.~s dst'kne.s$ 

4·, 12 . bou11s or· ~lr'tit1$lal l tiht and lt) ht.Surlzl darknEil~s 

!5,, 2!} hour:a at attt1f1eial · l.t,gtit e:nd, 18 hotuH.i: dar:tmes:a 

.· 6.. Matural light wlt'1 !le". a~1t1e1al 11,_ght:1:ng .. 

.. Dur.1rlg the peir~od',. 8 t~- ao we·eb ot age,, the toll<>if1~g 

.me·atsu~~ents ant!' cfbae:r•~tlq:ns · W$.N nu,.d:e::-

;l.· . Individual· 'body t1et~t 1n ottl!lCtel at. we:akly 1:nt~r>-&"" A" !! 

.· ;th .. Peed constn:npt1on pE!:.t? pen &t weekly tnter,val.Et 

:, . ., . Mo~tail1ty *. reoorted 4\$ .,_t oeota~red 

4-. :Egs, 11$ntif1ed 'qy bi~ tand ;pett, anti. 1nJiiv1dual 

~gg weight in p~m$' 

s,. P1tu1ta:r1 i thyrtid.• 011;1tduet, ovary e.wd eyeball 

w~1ghte c,ll.'l s, s:a~ple, o,t 'b1~ds at th!\\1 end Qt 20' W$eke 

of age. 

· At the end of' the twenl·tetb ,week all bl:rds W$r$ weighed 

a.s tietual. Of t\\e b!.rd.s· ist11.l l.1V'1lll.g 1n eaeh p•n, 2 bi.rds 

wer$ ra11d.omly atrd.ped; .. t.~ $n<l placed, 1n eae,h of tile lf penih 
.. :..·:· 

'?hose not · :so &.sslgii~dl)~tJe Nlttnoved. ~nd. seeritleed: iStS sample 

bi:rds f<,r ~e~stu"emen'.ts ~.f pt:tultattf, tilYli'fJ>id1 ovB.'I!''/, @'\r1• 

duet an4 eye~ll we-lghtil,. 

liH.rds wef!!e k1llad by b:reatd~lt!@ the n~al.tt a-nd were 2.1ot 

allowed to bleed free·ly,. \lb®n refle::n:ive mev~mer.rtai s\t)p~d, 
I 



Tn:,ro1ds • ova.r1.es and left QV1duets were t-EHnoved. ·cleaned 

of fait, B,nd ex:tr~neous t1asue and weigh.ed.. Within a. w~ek.1 

the eyeb~lls and pitu1tar1$a were re'!Dov·ed. from the beads 

and also we.ighed. ov-mry 1 thyroid $?Jd eye~.ll weights werfl) 

taken aa the 11n,1;m of the w&ight of those found in individu

al bi:rds. 

A totml of'288 pull~ts 1n the 12 pens {24 b1:rds per 

pen) were e:.tposed to the $f!H,ond treetment period. 'fhe 

light reg1mea from 20 to 2j weekt ot age 1.nvolYed the fol• 

low.in.g treatments wtth two repli.cati·ons ·per treatment! 

l. 6 hours of a.rtit1oial light pE.rr day dur1r1s; the 

tw,enty-f"irst :week with an 1.noreeise er 18 m:biutes 

e.aQh week thereaftel' 
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2.. 7 nou~, or artitieial l1fht followed by 5 hours of 

dat'kneHJ$ with e$Cb ~riod b&1ng repeated. twine 

eaoh 24 hour pe~iod 

J. 14 hours o·f artif1c1al light foll~w-4 by 10 ho\lr• 

ot darkriesa 

4,. 18 hour$ ot arttf1o1a.l l1ght followed 'b.1 6 hotu:•.s 

of daar:tmeaa 

S". 24 hours ot ar't~1f ieial ltgbt. with no dark pertod 

6" tJatu:ra1 day11s;t1:t and da~knesm with no supplementel"'t 

art1:fieial light 

The follow1:ng measurements were taken during th~ per1¢,d 

from ao to 2!$ weeka of apt 

lf I:imU.v1.dual daily egg production and egg weigl;lt 

2. Mortality as it oeeu:rred 

J~ feed consumption per pell. per we$k 



tr. · Irtd1Vidual body weight per week . 

Statist.ica.l .analys1$ ef the experimental. data ftfa.s 

made 8eoord!,t.1:g to the met.hods described by Steele a.nd 

Most o.t the data was transfttH"red to IBM . . ' 

eard.s and. aomptJ.tat!lons were then m$de utilizing the IF.!M 

equtpment of' the Oklahoma !tate tlniversity StS!tiatioal 

Lab<H"tl.tt'HPY., 



'fhe effect of several light regimes on growtti durlng 

the period of age from. B to 20 weeks is show.n 1n 1!'a'ble. I. 

Observations for all treetments during the 12 weeks period 

ware mtlde on the same group of birds. The 20-week weights 

were gre!ater fer treatments receiving lC and 24 hours ef 

artifie:tal light per day, the 6-hour and 8.-hour photop€.r1oda 

.showed the lowest 20-week weights and the 12-hour e,nd day

light treatments wet"e inter.mediate 1n g;rowth effeet. An 

a.n~lysis of ·variance of the weekly body weights shciwed s1g

n1f1eant (lifferenees in wee,ks, treat21ents and 1-111.rnka by 

trer.11t.ment interactions. All were significant at the .005 

confidence level ( Table II). A Student•Newme.n-Keul ts 

multiple rt:\nge test at the .01 ccnf1dence level showed that 

unless a ona-in-a-h:undred chance had occurred, the t'H:H1n 

body weights for tre~trnents of 6 h.ours and 8 hours were dif

ferent than 10 and 24 ho1.1.rs. 'I'r$atments of' 10 hours, 12 

hours, 24 hc-•tU"S t.ind daylight &ffoeted no d.ii'teren.oe :1:n body 

weights, and the response to 6 hours, 8 hours, 12· hours and 

natur~l daylight were also shown not to be different (Table 

III). 

In order to remov~ the e;;ffeet cf va.riEti.ona 1ue to 

differene.es in initial rveights, mean ga:lns for the 12-week 

period were computed. l~o \Veek ... to-week esrryover- .effects 

are possible with this enalytioal approach,. giving strength to 

4.6 
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Mean ~dy . Wetght (c~.; ) i Tl'eetm•t .bF Week j• . 8 to 2·0 Weeks 
t:.' 

___________________ :, ~~a"t~,111. ·,· ·.!If f rr.· .. iU!I.' 

W~il!iks' ~!h~., .· ' 8.0:h"r.~ ""'-io::ir'..-:. I 1~i1;!0nii\i.br:·:··«;;v1i~~t·. 

8 :es ... ,:; 25., .. 6 2!hl 2,.:, ·2, •.. 2 2.5,.) 

,9· 28 • .l 2a~.1 2,.1 2s.:4 !8 •. 9 2S •. 7 

10 ;;1 .. , 3:211,l )2:.;f 32.::, l2 •. 6 )2 .. J 

ll 34 ... 9 :35 .. 4 l.S-..l .;;i:: II:: ;l!J·.;,i ' J5•:l :,4._j 

12 :,s.1 ,a.a )8,.4 37,v6 Ji.J 3'1 •. ? 

l) 4o.J 40,0 40 .. ~ ''*' 40.7 40 ... 2 

14 40.7 :;9.2 41 2 !<> .. 40 ... s 4(hl ~o .. 6 

15 42,.4 ,. 41,.) 4J.? ~j.,O 4).4 1.t,2,1 

1, 42 ... 5 42 .. 7 4:, .•. $ 4).0 44 •. l 42.7 

.l? 44 •. l 4,5~0 45.a 45 5 .. ·• .. 46 2 I •. 4$.2 

18 4,5 .. J 45,.; 48,1 46~:, ,·· 47,.r; 46.,8, 
" 

19 {J.6 .. l 46 .• l $0_.i 4· ( 7 .. ,.,, 50-l Af:8,,6 

2:0 46,.2 46~4 ,51 ... $ 4@.4· s1 .. a .50 .• 4 



Analysis of Variance on Weekly Body We1ght Me~nm, 
8 to 20 w,eeka 

,o 

Weeks 

·1::r-e~tments 

?61, .• 4 P .,oos 

TAlt,:S lll 

11 .. 15 1.,,., 
-0.8715 

0.2101 

ii,.,11 P .oo; 
.,.so ;p .oos 

st udent ... Newmtin-... teul • t mul t ipl.e l'a~ge . te.$t, ·· 
.-0.1 oQnf1denoe level, of mean o.f weekly ll)ody weigtrtil, 

S :to 20 weeks 

---· ·-· -··-·-·-· --·---,.-·.-· ------·:r1-----·· .. -·trr.-l1;m __ .·-·-··-·--· ---1.1;1,·-· '·------~-
treatment 6-hr.. 6-hr-. 

tanked means* )S.88, )8.92 

12 ... nr. d.e.yl1ght 24 ... hr. 10 ... nr. 
39.4.5 '.)(J. ?O . 40.,)S 40~ '7 

' . .MUI< . - '. : . -~. ". -~_,,,.....,. "fl ~•- ! ;:::: ,l 

* Any two mef:lll:n.s unders.eo.red bf the' same l!:n~ are not. $11• 
nifteantly different 
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the validity of thf:) in 

s of 10 

body 

6 hours 

to all other 

( mc,b· >.] .:::,, '\'., ~ . · .. .t .. o~. ·. ,,.t; V J .;· 

There were little treatment differexwes in weights au.d 

gains du.rin.g the period from 8 to 12 weeks,, but by 18 weeks 

the superior we5:ghts. for the 10-hour, 24 .... nour and daylight 

trea.tmeuts started to shcn1i1 up. T'b.e ins for the increas .... 

tng 6 ..... hour and the 8 ... hour treatm1zmts decreased at an. i:n<e 

er·easing !'ate during the 18 to 20 week period.. (F5.gure I) 

·when the' birds were rerandomized at 20 weeks, it was 

apparent that the smaller birds were design.ated for slaugb~ 

ter a:nd .the la;r·ger birds of the experiment were placed in 

the layi.ng pens (Figures I a.nd II}. It is also appa.rent 

that there were treatment differences at 20 weeks after 

the birds were reass:igned (Table VI a:nd Figure II). There,,. 

fore, it was considered very pertinent to analyze the ga:Lns 

due to treatments duri11g 20 to 25 weeks.· The gair1s in body 

weight proved to be sign.if:lcant at the •. 01 confidence level 

for that period (Table VII). A Stude:nt-Newman-Keul 1 s mult-

iple range test inclieated th,st the 18 .... hour tretJtment was 



TABLE IV 

Analysis of Variance on Total Body Weight gain, 
8 to 29 Weeks 

Source of Varlatio:n d.f. M~S. 

.52 

Treatments s l4.J90 

o •. 1ss 
77.78 P "005 

Pens in Treatments .ll e 

'TABLE V 

Student-Newman-Kau1 1 s multiple range test, 
.01 confidence level,' of mean· body weight gail1,. 

8 t.o 20 weeks 

Ranked Means* 20.66 20.81 
( c,:g. ) 

12-hr. 

22.97 

daylight 10-hr. 

25,06 26 •. 44 

'I.-Any two means u:n.dereHi·ored by the sa.me line are not 
signific1'.?..ntly different 

24.;.hr~ 

26.6; 



~ 
if .~a, 
0· 
~-

+) .. 

tt.s·.·. 
~ n·L--.--~~..;,._~__;.~....-~~._..~~-----~~~~~~~.,......_.... ~ ,,_ 

-~ 6-•b.r.: .8-lir. l.O.-nr~, lZ-)u~~ · ·tayligbt 24-ar~ 

frGatmetrte ·. 

FIGURE l. Mean1 hdy Wcti,gbt. By T.reat~ent Fo,r Selaet:e!i We$.ltil 



6 ... h?>.+ 
18 min; 

/wk, 



Week 

VI 

Mea1;1 Body Weight (oz •. ), 
'I11"ef1tme:i:1ts by Week, 

20 to 25 Weeks 

: Treatments 
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---------~~~~-_..,.. ... ,,__~'"'' ____ _ 
6 ... hr. + ?•hr: 14,-hr.. 18 ... hr. 24 ... hr. de,ylight 

18 mi11. /wk. 5-hr 

20 

21 

22 

23 

overall 
mean 

50 .4, 

50.6 

.51.4 

54. l 

54 • 6 

56. 1 

53.4 

50.9 

;51.4 

.53 • 2 

55. 6 

57. l 

57. 6 

55.0 

52. i:: .51. 6 .; 

52. 7 52. 2 

sti, ,,,.;, :4t· ' ,5 l!i "" . 0 

!,6. 2 57.5 

57 • 7 .58. 5 

,58.9 i::;9.9 

56.0 56. 6 

TABLE VII 

Analysis of Va:risn'lce on Mea:n Body 
2.0 to 25 Weeks 

SJ. 7 

54.o 

56 • '? 

58.0 

59 • 5 

60. 2 

S7 . 7 

ight Gai:n, 

50 •. 7 

50.8 

53.9 

56.;5 

57.7 

1::..·· .. i::.. ·. i:: .. · 
,;I:;) • .,! 

-------------~-' _________ ,.,,. ~~-1111~ ................. *':. 

$oureeof Variation 

Treatment 

Pens i:n treatment 

d.f. 

s 
6 

F 

12.031 P .01 

o. 



significantly superior to all other treatments except the 

7-hour: 5-hour treatment. The 7 ... hour: 5-hour treatment 

effect was not different than any other treatment (Table 

VIII). 
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Growth rate was greatly af!'eeted by the process of re

randomizing and moving the birds at 20 weeks. The gains 

made during the 21st weeks were a great deal less than 

those ma.de during the 22nd and 25th weeks {Table VI and 

Figure II). No such diminution of gains was observed when 

the birds were placed under the 8 to 20 week treatments 

(Table I and Figure I). It appears that these birds were 

affected more by the process of moving them from one pen or 

house to another at 20 weeks than at 8 weeks, as reflected 

by gains in body weight the following week. 

The overall mean henda.y feed consumption was calculated 

for each week during the 9th through the 20th week (Table 

IX). It was also determined by treatment for the period 

(Table X). .An analysis of variance indicated no signifi• 

cant variations due to weeks, treatments or interactions of 

weeks and treatments (Table XI). 

To determine the relationship, if a~y, of the body 

weight gains to feed consumption, overall feed efficiency 

was calculated by treatments (Table XII) and by weeks (Table 

XIII) for the 9th through the 20th week. There was a sig

nificant variation among 1,veeks at the • 05 confidence level., 

tending to decrease with time:, and a significant variation 

among treatments at the .10 confidence level (Table XIV). 

The treatments of 6 hours, 8 hours and 12 hours effected 
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lower feed effiQieney than 10 hours, 24 hours and daylight. 

Feed consumption and feed ef:fieienoy data were obtained 

for the twenty-first through the twenty-fifth weeks by treat

ments (Table XV) and by weeks (Table XVI). The variations 

due to treatments were not statistically significant for feed 

consumption (Table XVII) but were significant at the .10 

confidence level for feed effieieney (Table XVIII).. There 

were significant weekly increases in reed consumption during 

the twenty-first through the twenty-fifth weeks, at the .10 

confidence level. Variat.ions due to weeks were highly 

significant for feed efficiency during the same period. Feed 

efficiency decreased steadily from 0.1698 to Oo0464, the 

change be.ing significant at the .005 confidence level. 



Ana1yis1$ ot V'arta1t1~e on We$kly ·Feed iff'it'd.eney, 
· . t te ao Weeks · 

Wet'k 

treatment 

Week X.'!reatm$lll 

Pens in· T~f.\lat,uYnt 

Pe11 X Week 1n treatment 

11 ,. 
JS 

' '' 

TAJLE XV 

0~0164? ,.01. 
0.004,o , .. ,e 
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P . *io 
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'.iy fveatment,,. Zl to !J W~eke 

6-lu",.+18 m1n./w-k~:· 

7•h:t'. :. $ hr~ 
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Daylight 

l$ttday feE!i4 
. &!>nsumpt 1c>n ( lb. ) 
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0.111, 

0.1704 

o.,l7S7 

0.1,ao 
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evera,11. Mea,n Henday Feed. C,ensumpt ion ... And 
.Feed Eff:loieney* ly W~ek, · 21 te ~5 Week.s 

J?e~d. eollsumptlon. (l.'b.) feed. Etf1e1eney 
. ·, .·,' . ' 

________ ........... ___________ __.,_ 

21 

22 

23 

24 

25 

o~:1,a4 
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TABJ.,E XVI! 

Analy.s1s of V~rla1nee ~n Weekly Feed Oonsttmft~on., 
. . . · 2.;L t~ 25 Weelfei . . 

Penst 1:n tn:~eatment 

Pens by .weeks 1111 
treatmerrt 

4 

' 20 

6 

24 

0,$182 

o~tsso 
.4111 

.122, 

.,$)6998 

o.l69S 

o.,ll.139 

0.1125 

0.0.570 

o.'o4,4 
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·.;;, ,w,V.il. 
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§f,,.60 
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,4.,1"7 
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tf~J, 1.,.,20: 

)'w,61 ,,.,., 
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8 OS .~ii! .2~02 

7·,11, 2~Q4 ,,.,,· l ·S)9 ·.tt ' ' 
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* M~ ~•11h, $f liitf·t &t!d ~:tgtrt t:hyPt114$ and·· eyt,\lalt• 

~* 1!ota1 ~lght of l~ft a~ l"i'8bt, ovaries p.$~· 'll1:r4 

1llial111e of Va,~taa~• •u '.ltJ4y We1ghte . · 
and. Ssl•~ted Oland.ill ~Yid OZPg;i.~s ot iU.rds ho~1fiee4 

lt ao, Week• ct Age 
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tittl .- .. I afg·.t I ij _·1 .. H11 __ · __ ... J . °Sl ll! . ." t l .. t .. : I~ .'lilif• .. ·:· - . 

s:out?ee 0t el.ti. lt:itiu· ThyP•Ute. ovaPi&s tvidtaot '.fttn1lt~.~J' '.ly!$'b$1lhr 
VaP.latt.on wt:. · ·(Mean Squa:r~a) · · ·· · 
..•. _·J.l q,1_ id.·11'--f; .. t A . _;·81@.i!"lt_".! ... 2·;'s,·~·. !ri 1 .. 1/i·r.: . .'ir 1·· Ui .·«·· 7 ··.n·1 ·. ·"'tQ 
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Mean Welght of Selected Gla11ds and Organs, 
Adjusted for Body Weight., of Birds Sacrtfieed et :to Weeks. 

T:reatment Thyroid Ovary 0vidu.ct 
hngm .. ) (gm,. ) {g\tl,, ) 

l31!J,u.1tary ly:eball 
(mgm ... ) (gm,) 

6 .... nr. 61.20 o.ss o.75 8 .. J2 2 .• 18 

a ... hr. .. 64.98 0,,77 1.21 s .• :,.1 2".12 

10-hr.. 5.5.68 lh49 8.94 9,.14 .1.99 

12-h:r. 59.4s o.86 5.03 a .• zs 2,.06 

daylight 6J. Ol:J- z. 79 12.0l 9) .. 61 L,98 

24-h:r.. 60.12 s.95 10.32 10.46 2.0.2 



TABLE. XXII 

:Age i.:n Days at Selected Lev@ls of J?voduGtion 

---------------·---• -·· ...... , .-l"vll-,;1'!".__, ______ _ 

Treatment ar:1.d 
fi.epl.ication 

Daylight . . l 

2 

6-br. +18 min .• /wk. l ··. 

. 2 

1 

2 

1 

2 

1 

2 

7-hr:5-hr. 
1 

2 

1.$1 1.55 

154 158 

l.5:3 162 

155 16) 

14i ljl 

149 156 

1.52 1.56 

14S 154 

147 1.57 

152 155 

151 157 

1.51 159 

162 170 

16:; 172 

.~'.~-* ·-J-~J'"' 
·-~'~'11!"1\·ff ,-~~:··* 

166 171 

166 170 

159 172 

164 173 

l69 .., __ .,.::* 

. 16? 171 

164 li'l 

165 ---~-
*The Indicated produc.t:ton. rate was :not achieved by 175 

days of age. 



101' 1•stm'8M• tt $ Je't#. ot !4 blri:tii latt I •11• &:I 1$1 i411J 

ot .81$ ,• l egp at 151 ifiiY•• ta•••• p•o«•ott• to:, tt«J 

.I d-,• ·wo\114 be t .Ji, •11s .,. . 1111.ia-ht).J g~tefl''. tr.ha• 11 pep..

Cf!~t p~Q;d:uoticrh: ·Aau,umt.ug th;§t· this w~t t~ tl~Gt tin 
thet ,be ~•fi!• of tie pftd~ott.o~ ~t 2 O:¢>fl•@JAb1v(r; te.,1 

· r:eaoM-4 .. tbt~ ·1ev1tl, \h~ tl:ffl ,.n l.1Q; 'lttfWttt.1on ~••· Nt'lls'l4eri4 
' ' 

to Mve ~•$•ke.4. 10 pe_.~~nt ,pNiiu1.ttl~ · •i 1Jl lllr• $f ••• 

I$ e1piflMut t"~J\llllitl•ll; Mt~ ,p&aa was ••t~ •t 
' ' 

age. f>t 10 pa"eat p:rtius,t•n ('fabltt D:ltl),,. lfflt a .,c,5 ~-

f1dtlrH,4' 1•••1. ~:t •1.pttt••no• •• a~t•t :••· tJ pi'rtoent 

p:l:"oottotto1i (l,la.~l• Uff)*· i ttud:.-t.•h~-~1'• lllal.t1ple 

. n• t8st a'.b,n4d ubi.t the 1,.-aour tH~,I·M~.t •tt11~l~te:t 

e.trill~r l\lG $\ JS pt:tr-Uit ;pNt~~tlO!a: t.ffll:R ift,.e i'aOlPMld:rig 

6 .. tio~:r Hgt••, btft, ~•t 11g-~:ltl~e~til.1 •-r11e1r tht.n th• oth•• 

IH•tn1e-.t$ C-T~'ble ~,,. ,,. f-u,:rt•:t' .o~.11~1... CO\lli ..• 

taa.4$ ~M~'Asfi 'both Mtl.t.c•tlo~, •t ttw . 1~~:n~a1q '·n•u:t 

Ng.1• ·w. tlet na••t1 JO o•· ?I,-~•- pftdi,•tt.o~ at t:m 
••4 ¢1:f' the 15th ••tr ad ••• Hp,11.-td.o;p •~iSh ot Ille 1'•tu.n.u1•, 

f""'i)o·tt• tl\t'.14 tu l\•bov;r ·t.N•M•t.a: t~lld to l'lemo.~ ?J ~"eu, 

:,toduetta~ 

A~~Jhep $fJ)$$U}t$ et ~"t~lfritJ Viff!il ll:94$ hr CO.D$1d•:r'1'• ,. 

· ove:~11 Gil ,1ro4~J3'11oa. ,~11 o~e blli*l ~, tlted afflo»&; ell 

t•iH1tm~f\lt1;1 •~4 · ft$ d1$4 t.• flnt 4a, of ttbe 2ltt WM'kt " 

the e" p:"4l.lotlou t•:,, t~t •~ ~ w•• ~~tfd. by 'IM 

fee.t(U* tiil/J)., Tbe OV&Mll e.11 Pl"•t,woi1- · Wllf$ •l•uJ.~tN. \W 

wt.ettt (Tifbl$ XXVI) ~f.t« ~1 t~tfli~nts (f~1)1e XXVJll~ · 11&• 

ul.tle..•t · ,a .. l~tt.u ••" •1ttaond, ••na week; nil -., tNai•· 

Mliil•W:Mk l11ter,••tt.•n• at t~ ,..OOJ l\Htnf1iei,M le•el_. 



'l?leatment 

Pens ·in tJieatment 

Treatment 

Pens in treatment 

19 .• JQ 

J,dSS 

7.4 
4.5 

Student~New~an ... teul•, ~ltlp1e Range Teat,,· 
.os Oonf'1d.enee Level, Age at 25 Pereent Pt-oduet1~n 

f:reatment 14-tu:-. 11 ... 11?'"' 24 ... }n•. dS\J• 7-nr.~ t 
light J-n:r .. 

.. 
lbrnktd means 153.5 1J$-:O :i;,.o 156 • .5 1,e .. o 

*Any two metans undEtrselcred by tbe sa11e line are not 
sign1f1:ea:t1tly diffe~ntco 

6-br.+ 
lS m1:n .. /wlt ... 

162.5 
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· a.b • Ol C(i)nr.1tteace tev~l · 

,', 

·• 
6 ... h.ti-~f, ?-h~(f ,,· 14-bt'ci( 24-n~-• .: . day- 18-.htt~ 

18 mltr,t. 5 .. ·tw·'/! 11gbt · 
./wit,-•. 
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, "l , ,f 

Tf'e'1tm$r.r\ vartatto•$ we.N 1lp1f1oan\l at the ~Ql lev•l 

(ifable XXf!Il'l., Sttt<!ent~Wewntan·K~ul• - mtt1t1:p1e !'an,. te•t 

tl'ldtoa.t$i4 that the b'JOt'*.til$1~ 6-hottr ~eat• w~u, tnfe·,-lo• to 

all otbe~ ti-ell;tfflel1t:, 1ll !!itlmt\1at1:q, tt>tia1 pntuctton t() a:; 
weeks' •. ·.· 

, Wbe-n •n anal;r21l$ f/Jt v,ai,r1ttn0$ ••• 11$4& olt th• tet,d .. 

egg pMduett.,n at;, ~h$'' !Jtij Nek, r \1,,$ Ot\l:fll;fld!fnee lev-el '!>1'. ' 

.01 on ,,1,n1rt•~l'.\t tr-~atment '¥$»1a\ilei, W(Hl ~ls., ebsenfd 
,;;,:> .... ·''. ' ~ 

(!a'f:?,le , XXIX) ,{~ .if$ttt.Ml.1t:-Med~ ... h\111 t 'tn:u:lttpl• ranie t••• 
• . ... .,'.': ·,ij 

stl~•d. tke •••e re~ti&»sblp as lr1etoN, iu, the b.etr•as-

:big 6-bot-1~ ~glme was ·· 1~t·e~lo~ 111 et1ffl:t.t1~tua; ~,, ivotuo

tici>n !t;t tJ0-,a~i '1f.it:b ,,_ •·t.:tieP t:re$l1te:~\1t the t,Jth week 

(!'able .ux, , 
'MNn erg ·.we!.ghts Wt&N obt•um« per tr•att1•at t·o-f· tbe 

25th week and, 1t ap:,•iiNi t.hat &arltght ;and tne:,ea1;1ai ~· 

bouP ~•gtmet ·itad d~p~•••tng EJtfee·~· ~ll •11 et.e• Cf~'hl• 

XXXXJ, ·,ffOWe1'er, wbr&n en a~lfsls f!Jt va,ianee ~8# made., no 

, slgnit1Pnt tNatt1..,t <llffttPa»o~t "" t~um ta -llttst~. 

(~a'bl$ XXXlI).. I$. ~u'bl$-7$lk ·•gge·· •• ,,,. t:n~lllilfi wmn 

me~,n eat· ~eight• q,"' ealc,"l.steii, \\tit t:J/iet~ n.\aafbeN '1$1'$ 

1nolud~ hi e;g pY"fXit:ttd:io.:n lli1ta1¥•t1~ 

. :.: It was oo,eurv•A that 4~:rtns; the ~flod ea41:mg wttb 

th• IS~h wtek,, all •·cgs ""ightna S? gJ!l'ama o~ mot>e w•n 

' ' ' 

lat:ti,nt.d'.tlJ·,. 1.t atlf; \'.\letnen', tPdt~atni $'lld the pe...-e•t at ,. 

d.cQble-yollt eggl p:,edua•t.. A eltNdi"'ill"CN:aH in p.~duc-. 

tf.Ott, Qf d$U\>le .... yQlk •111 Wall O'tniHi:rVN •• \;b(t tl'$~'bme»'b'$ ·. 

w•r.~ e,onsldeFed 1n ti:!~ ol'd<ti-, l8•hC\tl!'tJ ; i~e:,e~~d.ttg _ '5 ho,~•, 



TABLE XXVII! 

A:nal;r&lis ot Varianoe on Mean Egg Production Per Week, 
21 to 2.5: Weeks 

Source of Var1at1on 

Week 

Treatment 

Week X Treetment 

Pens 1.n Treatment 

Pens X Weeks in Treatment 

Source or Var1.iat1on 

Treatment 

Pen$ in treatment 

... 4 

s 
20 

' 24 

.5 

6 

22,321 .. ;; 1a,;.24 p .oo; 
1,29).) 10,.73 p .01 

221.a 4.20 ]? .• oo.s 
120.s 

,;2.9 

l:1128.90 ll,10 P .01 

101.72 



Sti.1d.ent.:.~er.nma:n-':ii~ul' $ t,1M1t 1ple 
f! Ol t'.1~~fltle11~e Lev·el: of fo:t~l 

2.$.h 

!f&. ~'flf t~o 411li~~iiCOl'~,d. ib;l\t 
1Jg11U"i~lntl1 dlf'f0t"~lta:t 

fJ1rt l :tgbt 

'5..-..br... mh1. 
. /tilt~ 4.5.,.50 

.46.i, 

7-br.,., i S--·m.~·t 

24-br'!! 

·.tltj .•. !!I 
./·J 

ela;r li...:lr1· 
l.lght 



TABLE XXXII 

Analysis of Variance on Mean Egg Weights*• 25th Week 

Source of Variation d.f. M.s. F 

Treatment 5 845.37 1.00 

Pens in treatment 6 e44.53 

* Double-yolk eggs removed 

7 hours: 5 hours, daylight, 24 hours and Jl._ hours (Table 

XXXIII). But because of the high variation among pens in 

treatments, the relationship was not significant (Table. 

XXXIV}. 

74 

Commercially, the incidence of floor-laid eggs is 

important because of the labor involved. Floor-la.id eggs 

were undesirable in this experiment in that the producers 

of the eggs could be identified by pen only and not by 

birds. The percentage .of unidentified eggs produced per 

pen, in terms of percent of the number of eggs produced in 

those pens the 25th week, was calculated (Table XX..-X:V). 

There was a. great increase in the production of these eggs 

as the treatments were considered in the order, 18 hours, 

dayllt:ht,.; 7 hours: 5 hours, 14 hours, 24 hours and increas

ing 6 hours. However, these relationships did not prove 

to be significant (Table XXXVI). 



15 
TABLE XXXIII 

Double~Yolk Eggs as Percent of Treatment Prod.uetion, 
21 to 25 .Weeks 

· . Tre.atment 

18-hr. 

6-nr.+18 min./wk. 
7-hr. :5-hr·. 

daylight 

24-hr. 

14-hr. 

TABLE XXXIV 

Percent production 
Double-yolk e5gs 

0.97 

1.03 

1.38 

1.45. 

1.85 

2.28 

Analysis of Variance on Percent of Double-Yolk Eggs Laid, 
21 to 25 Weeks · 

Source of Variation d.f. M.S. F 

'l'reatment 5 0.4997 0.619 

Pens in treatment 6 0.8071 
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TABLE XXXV 

Percent Unidentified Eggs Produced Per Pen and 
Overall Weighted Mean by Treatments, 25th Week 

Treatment 
18-hr. day 7-hr.: 1}i-hr. 24-hr. 

light 5-hr. 

Replication l 0.9 8.o 15.8 11.2 28.3 

Replication 2 12.0 4.2 17.5 28.6 17.3 

Weighted Mean 5.9 6.o 16.6 19. 7 21.3 

TABLE XXXVI 

Analysis of Variance of Percent 
Unidentified Eggs Produced, 25th Week 

Source of Variation 

Treatment 

Pens in treatment 

d.f. 

5 
6 

M.S. 

150.83 

74.66 

6-hr.+ 
18 min. 

wk. 

18.2 

36.4 

27.3 

F 

2.020 



MORTALITY 

A total of 33 birds died during the period from the 

eighth through the twentiety week (Table XXXVII). After 

77 

an early epidemic of deaths during the 8- to 20-week period., 

a diagnosis o.f Fowl Cholera was made by the Oklahoma State 

University Veterinary Diagnostic Clinic. Sulfaquinoxaline 

was used a.nd the epidemic was brought under control. Leter 

an outbreak of Blackhead was diagnosed and the disease was 

brought under control with the administration of Enhept:ln. 

During the period from the twenty-first through the 

twenty-fifth week, only one bird died. She died the first 

day of the firs.t week of the period. Her death was con

sidered to be due to injuries. 

Although the variation in mortality due to treatment is 

significant at the .025 level, it is not reasonable to accept 

the results of this test. It is not considered realistic to 

assume equal exposure to the diseases for all pens at any 

one time during the test. 

TABLE XXXVII 

Mortality by Treatment, 8 to 20 Weeks 

Treatment Number of Treatment Number of 
birds lost birds lost 

6-hr .. 5 12-hr. 2 

8-hr. 10 Daylight 8 

10-hr. 4 24-hr. 4 



DISCUSSION 

GROWTH 

From the standpoint of growth wei€;.hts and gains by 

-Leghorn-type pullets, it might be ooneluded that 6- e.nd 

8-hour light regimes do not provide an environment which 

would stimulate maximum response (Table III and V). It 

would appear that the response became s1gn1.ficantlr more 

inferior for these regimes late in the, 8- to 20• week 

period (Figure I). It would be expected., according to the 

studies by Moore (1957a,b) and Wilson!]_!!• {1956), that 

the birds_would require lesa_light as they grew older and 

respond positively to static., short light regimes as they 

approached 20 weeks. 

Expos.ure to 12 hours of artificial light and to natural 

daylight produced body weights not different f.rom el ther the 

6- and 8-hour regimes or the 10- and 24-hour regimes. 

Natural daylight, 10- and 24-hour light regimes were superior 

in body weight gains, th.ough. It is difficult to postulate a 

reason why 10 hours ehould produce gains superior to 12 

hours, when the other regimes show a trend to greater re

sponse to longer photoperiods. 

No meaningful interactions between the 8- to 20- week 

treatments and the 21- to 25- week treatments eould be 

found. They were observed. to be too complex and disarrayed 

to suggest an7 reasonable pattern. 

78 
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Although there were significant differences in gains 

during the 21- to 25-week period, no general trend was ob

served except that the dally regime of increasing 6 hours 

of light wa.a'in the inferior response group as were the 

6- and 8-hour regimes during the earlier period (Tables V 

and VIII}. The change in light was not more important than 

absolute amounts in 1 ts effect. on growth, as Morris and Fox 

(1960) reported. 

Apparently the birds adjusted well to all of the 

regimes at 8 weeks of age but had trouble adjusting to new 

environments at 21 weeks of age regardless of treatments 

{Table I and VI,, Figures I and II). It would be desir

able to investigate this phenomenon further., as it may have 

great pertinence in the reduction of physiological stress 

in growing replacement pullets. 

It was expected that feed efficiency would follow 

closely the gains in body weights. The closeness of the re

lationships was striking for the 8- to 20-week period 

(Table V and XII) and also for the 21- to 25-week period 

Table VIII and XV). Generally small gains were accom• 

panied by greater feed requirements per pound of gain. 

GLANDULAR WEIGHTS 

No significant variation due to treatment was ob

served :for any of the organs or glands selected for sam

pling at 20 weeks. There were some strong trends, though,. 

and some interesting relationships. Mo differ•ences in 

response were noted in the size of the eyeballs exposed to 
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196l; I..$.tt}1$V et !Jil.~ ·• 19.6'.1..J.. lt may be t light l:r1ten~, 

slt;y ts: a .fmet()r lii '~ausing @:J:wla~s;ed ef~balls itt ,~ow1nt 

blrd.s exp¢.~ecl to ~~nt1i,:i:uous l.lgbt .. 

me,~n 11'.l!eigzht $ 20 wii~Jk$ 'tt'1li:!t\'l;dt:ad to witf''" · l"'""'~ .. f;'.·· . -- ' {j ' . -~4,A.~j~ 

·11gbt regfmea, .t1 tnaJot' $x.~ept:\en \ililiS 1~:nship 

""""""'""'"''''"'· a r;e:tae:t";al 

r,es~ntea of t:b.e 

been l"'eVe .. r-sei (".rab'le 

-~ 

A ,~at ,deal Cif 1ntortt1atii0:tl ~tt!el"~ii.,e available f~()in th~ 

.~xpertm<iu1.t if1a.s l~st, The r,1a;o,dQ~ sio:a. f:a,etot-1.Ql ple:.eeme)jt 

lieek pi1F11"'"1~ wan co11s1der~d ~ ~in:~ionl p$pulaitto:n stm!.l.~¥- t<> 

that W1th Which 8 00.li'ffi!f:l!~()i;e,;l _pofal tit~f~i!m ~~~ld i,1(U;>'k · if be 
W$;.f'e to· obt~ltl. s,t&rtf§d: J·Ull:eia t.,o~ v~~!~u~ :ta.J>nu, 

tb$!'U iA~de,:r hts mana,;stt10t1t « 

'.ltt 1s ~u1-te e®.t1clu~lv~ tb~·rt the ir,u,~al'1~€r ,~b&Ui9 

rr'e.gtme w~s i'nfer-la:t' t~ tl:'le tthe!' fl'eglrnea w,1~.n Qons1d$~1t:tg 



W$$ld.f ,egg pr:o4'!iC1d.4m: '\tt,$$1'.tS {!a'ble C::.Vll.) Ol1' W.\Ul'l. .••. 

pN!u~t1e tot' th• j WffD ~·1'4ab).J X.'d'.l.· · 'fhf;Nl ~11'$ ••· 

~rtpltt~~l).t, $II st~e 41t·f$"nc.•s (~a--le: ,JtiX.II) • . fbe 

i"$g1nt$'J otae,.,. t:l'mn th• t11c~.td.:a-g 6-heur, ~a;!m~ fN'f 1~ . 

111e~~•":~;ru1t.tEufrlbl1· fri~:tel' .. ~ba ,,~ 1~0~1i.1:1g,.·.,«:ho1t•, 

,.,,.' 

' 

It be~:m:$11J ap:,af'eat tb:$1:• ~t tu·dq~Qe- ot Ntal/'~tt•~ 

of ~t~:"ltr lri:ei,&ase•,.· l••Nei's•& :pn4u'etto11.· 1ttt'•»•11i'it u4 
·1 ~ ' 

p$N1$tet\oy ·· ~uiat to.l;lt~ ti> :pr~vl:«e ·o.·v~X'•ll ,PNd:U;~ttota t.$'. a 
' ' 

g1"1'<il'! aJge ·•tual·t• t~I otNgt~•s·it~at tse$ilit~••·•tJ::l:1 

m,tu~1trt) 

!be g!'EJiiter. tu Qf'et-11 prffu.,d)'.l$!i. 1,t~t~ f.ijft'Q&· til• 
• . . ' • ' l . • . 

1~11:ng ,~a•·,. th• peate~ 1~ · ta@ 1a~~\$nee fit ••fll1. m,idni~ .... 

. 1 ty .• tf htH<1t~11e11, late ta$itttrttr . 'tl:~(t•.sht $.'bollli• b:, fl 'lltbt 
,' . . . \ . ' ' : 

H@:ilni.i· ~ue.h' tt& the t"l!tJ:Ni(Ut.1111 ~MUI"·,~ jfll).JlO.t"tbthl wilt 

a.l$o p$,rm1t. gV$$t<ttt Jt?1!itd_$l$UOf:i lkffl 1; WQ..al4 bav• t,tle,, 

a4.vant.age .tlJf PNIV1~l'l.'li t•-ttf $mall •11• •tt:4 1tiN ·ext,a , . 

131':1$ ~tKt• · Juibo '&gs t~'A ~!:f$!\l flfLllll•e• i tbte atu4t :tiae 
' ' 
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Pfll'f"$1$'t$lilc,. 

'?be 4•1Pl'•• ot r$~$t'd$$lfl~~ of matVtf't tJ u, .i.s,t 'b$e,o•• 
' ' '• ,' I •, • 

• .. ';. ' 

:tliYli lm:poi,t •. t t~OMI". It W,"lt , ••• ft lh$\I ••t•fll•t.1@ oou.14 
, • , . '. • ' '• • • r . . ' 
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on six lte;~t; t~•tlrtieint~, . 

d~ilg ~:rtirtet~l 

l"e,p,.,.;¢!, . U 1.U'"'1'f. 

. . 

b;yhrid ;pt.1lleta b:w~cl~d 

Wtlii1k$ · ~f . a-ft.$,~ Wb\ob , 

eae.n. (!}f .l! p&n$ .. 

W$e:k~ C'l! ag;• 
t1rnt\tt1$.l li~Jllgbt i. 

et , , a~ 10, 12. fi:l~d .ii lottrs., 

() :rd,EJ l'j 

d.• lilJ.•·., t. in". tlt , l·· · .• o ... ·••·· • . ., -~·. ·J; 

-Ctf $,IJIO.ll"lfi,Q,~,! 

m~nts :tel'il$d,. t~ gre1lt$'.11, t!))nf1~1,;ng thitt l.;)b:~etrva.ttons of 

ad:v/l.%ue,e4 ~i:btt1?!.tJ.; j].ff~:t"'i'i/111,~~s .·· 

eJ]J$$f'Al ''t~ •th$!" t•~etat:merd~lit,r :4$:,l.lgnt b1.~d$J. 

$ttl~l:1~ .· 

J,,.1~:ht •. ,ic";;);>' '.; 

.. 
:ti.• ttult.~.rtt.· ... /~·- .· . ',' , ',_ ~-
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. . - . . . . . . . . . 
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~or -1rds ',~:a,~'1ed tfJ! $hll 1l~t$.as~ll&l 6..,.hCttl~ ~giil,J~;~ : , Tb$ . 
·, ' 

s.n,reaai\'3~ (,...h~u,. ~gl~ t,e,~dml t~' t~naett lb$ .'p~,-i,~tag(I . 
·\· 

•t fl$or. \!:gar ·p~li~d. 
... ' '1 
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