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nrl'RODUOTION 

rlh.ere a phase of research nust be completed w1 thin a. short period 

of time, i t itJ neoeoso.ry to select &\lld ple.n a problolh that will yield. 

if poe-sible, definite real.llts in this allotted period. JJ&uly aach 

problems o.re undertaken by gradua.te students. Within a. limited timo 

the data 1I111st be oolleoted, analyhed, evaluatod and e.ppropi-1ately 

discussed 1n such e. manner that it Will add something new to the al

ready large and crovdng amonnt or information 1n a rea~tive fiel d, 

SUch a. pro'ble.'11 ie the pre&ont o?le. 

1 

nia to the tedious, laborious method requir.d to ColUlt feathers, 

f~r actual cou.n-es have been made. NJ a ro!ult, there 18 a very lilnitod 

amount of published data. on tho t<>tal number of f'e.thers found on the 

several breeds and varieties of domost1cated towl. Resulting there

i'rom nre a mmber or conflicting reports CUI to the total feather nlllllber 

found on birds. Some papers, however, have been l)Ubliahed giving the 

total f eo.thor i'teight ot birds . None whAtr.oever c.ro avo.1la.blo ns to the 

calculatod area of certain feather s . Also. there is the absonoe or 
material showing the relationships bet\-roen feather munber , the resultant 

r~athot- weight and feather aroa to body night. The f'ac-tora affecting 

the relationship bet.Teen f'•a.thel' number, feather weight and feather 

ar-ea to body weight 1J1*¥ be breod characteristics. body sise of ind1• 

vidual birds, type or teathers (she - length and width -. atl"Ucturc -

web and quill - and weight ) or aoaaon of' year at which tho birds are 

plueked. 

In order to ostabl11h so~ definite relationships in this hereto 

pra.ctioally untouched field, this atudy wu undertaken. It is ono of' 



the pr .imary purposes of thia pa.per to ahoY theee rela.t1onsh1ps simply 

and effectively. 

It \Y'Ould bo of material value to poultry research if somo t:iethod 

cou.ld be dev1ised. whereby with a certain portion of the total f eather 

v,ei{;ht. ono could predict the bird ' a entire feather weight . If from 

:neasurcinento (l~h and "1dth) or certain a1ngle feathers or the 

domestic fowl ono could predict the total feather number. a tremendous 

saving of tilT.e in future fea.thei- research would be obtained. At the 

eamo tuie. it ,rou.ld be interesting to knO'W tho relationship between 

feather area. and body mtight. 

JiJs a minor part of this pe.por, etui'ace aroa alao comes in for due 

eoDBidero.tion. Suri'aoo area is mnor beoauso theN should be IllOre 

feather s on a l arger bird since it has moro aki:r:i surface from which 

feathers Jll8¥ gro,r. rut surfaco area does not increase in direct 

proportion to body weight. l~ investigat<>rs ha.ve suggected that 

surface area is equal to the 2/3 ( . 66) pcnver oi' body weight . l11th 

birds of different sizes. surface area becomes smaller in proportion 

M body weight increaaes. A monumental example or this principle is 

found in the mouse and aleph.Mt. Certainly the ole,pllAnt hes leas 

suri'a.ce area. in proportion to 1ts body weic;ht than does a mouse. 

1'h1a paper deals with the above relation.ships. diaouesins those 

which proved to be most promie~. !Ia!:lediately this br ings to mind 

numerous new possibilities for further study. 



IEVn:f OP l.I'rERlil'ORE 

Slight attention haa beci g1von to tho to~ number of feathers 

contpr1ain,g tho plWJ.l&ge of birds. \Vet.more (19.36) bss revi«m'ed the 

follcming feather counta1 

•Dwight in 1900 found 2325 feathers on a male Bobol1nta ~Gregor 
1n 190.3 recorded 1899 feather& on a Savannah Sparrow an4 6544 
feathers on a. Gl8llooua-w1nged GullJ Larr• in 19.9.3 reoordecl 300 
f6ath•ra to the aquare in.oh in the you.ug of the Gerrtoo ?en,gium. 
but the total llWllber tor the bird waa not given. • 

\'fetmore•a (19.36) actual feather counts for 152 individu.,u.a. 

representing 21 i'amilioa 1n puseriformos and related bird.a, varied 

from 940 1n the Ruby-throated am'DD1ngb1rd to 2973 feather, tor a Southern 

Jlo'b1n. Ammann (19.37) reported ~ . 216 feathers on a \"lb.istling swan and 

4.342 .feathers on a Yell~hoad.ecl Ble.okbird. Thia latter nwnber it 

conaidere.bly higher than that of aey- pasaer1ne bird. in Yfetmore•a 11st. 

A porti<m ot th1a 1ncreaa,e in ~ee.ther number ~ bo due to the larger 

size 0£ the yellow- headed Blackbird and the exo.essivoly long neck of tho 

llarsden and Uart-111 (19.39) state: 

"The u. s. Biological SU.rvey counted approx1z:tatoly 4100 contour 
feathers on a 2.3-lb. yearling white tom, ,5,500 on a 10-lb yearling 
white hen. ,4600 on a Blaok hen. • 

COlZIIJJlnication with 1:iss Knappen suggested that these counts, as t1ell 

as the f'olloll'ing, were personall y 1eoured.1 A Dr onze male • wild stock. 

had 4122 feathers . a. White female with S.546 and a Dlack ;aalo had S..576 

f'eathers, JJisa Kna.ppen found .3.916 feathers on a. Bobwhite and in 1932, 

she counted 11. 093 featherc on an adult female JJallard. Included o.lso. 

was~ notation that 7678 teathors has been tound. on a ring-necked 

f'emo.le peaa1W.t. 



A fe'll actual £'ea.the?' counts have been made w1 th domestic f'owl. 

Card ( 1923) states: 

•It has been variousl y estimated that there are trom 300Jto 4000 
feathers on a mature hen. • 

A cartoon appeari ng in the American Maguine, October, 1934-, pago 86 

r eads: 

•To settle an argument over the number of feather s on the average 
chicken, Vernon Thornburg, Barnaville. Ohio, dairy empl oyee, killed 
and plucked a Pl ymouth Rock. He reported 8.3~ feathers. • 

A similar account i s found in Time Jaguine, November 5, 19.34, 

page 66: 

•In Deering, lb., to set t le an argument among his schoolmates, 
Vernon Davis killed a chicken, counted BS.37 feathers on i t . • 

As an explanation f'or figure 73, ppge 15 1 in Marketing Poul try Products, 

Benjamin end Pi erce (19.37) state : 

•'!'here are about 8000 feathers on a chicken or fowl.• 

Greenwood and Burns (1940) counted the molted feathers f r om 3 adult 

Brown Leghorn capons and reported 6773, 7118 and 75~ ~espectively. 

This favorabl y compares with the 6.S.56 and 72.50 feathers round on thei r 

two control capons. 

In brief, a number of speci es wer~ counted oetween th<i sparr ow 

with 1899 and the swan having 25, 216 f eathers. Four or the 6 turkeys 

had similar coun,ts of approximately .5500 feathers each. In the., 

domestic fowl . bot h Thornbu.r g {1934) and Davis (1934) agree with 

Benjamin and Pierce (19.37) who ee.y, 

•'l'here are about 8oOO feathers on a chicken or fowl. • 

The feather number f ound on the Brown Leghorn ( Greenwood end Burns, 

Studies i n which the feather wei ght of domestic foTTl is expressed 

a.a o. percentage of body weight are more numerous. llairs (1908) with 
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cockorelo ~ r,ullo'!.:s, altU.igbtel"'ed :t ~ nee s , .tonn th~ foo.thcr \'ICiSbt 

or At.l nvor - o of 11 cockerou to be 8. 36 to 9.u percent of body ir;.~t. 

~ en t1vcr o of O pullota. thla pc,;rcent o nn3 6. 0'( to 9 .38 ooro :t 

ol tho ~.- 'ffoight. 

1'he rollcmi~ l~• "11th a soall<Jr nunb~r or individ•.u:.ls 1n otteh or 

thoso b.t"ood.s Mrl. tllso ff'itJi Mf <:oeldn3 and IW'lodo Island 1.edl!J, (killed 

a.opx-oxil:mtcly- at 26 u~ bociu.1..,.e "1.bo :.u1.:::..c plan WM follcm-«l cs in 

l.906tt) tho ropo-rtad porco .t ca or eockcrolo n.."\d ,.pullottt 11 s 4. a.3 to 

6.75 and 5-. 70 to 6.57 percents, res ootivol:y. For l)oth so..~, thru,c 

Cot\b ,'hite Lor,)101.'J!a 1~ng r1·,m 2 t:o S PQUnd.o, f'oo.nd t.ha '1C.t"M() 

roe.their 101,;ht ~ 9. 2!,1.. pero ... t or tho 1ntt111l boely o--igl:!'t . 

!o.~pp (1ill6} round t~t t1ro ~ tl't.cre ot ;5 three .. !) oar-old coeka rm.d 

16 uens c.t t.'10 ~ o, e.vcr <rl 3. ?l3 Q!lA 4.53 .Jet'04l'lt of thoir 11ve 

body troight: ~ (1917) ropo.rtod tho ~ fenthol'3 or a Din&J.o G .. 75 

~ roi\:7tor vmo ~. 20 poroont or tJw Uvo lniy el~ ~lo too ~ 

oouoludod t 

"tho blooo and foathoi"~ ot large nl%.o cl1iokcn~ (over 3 .. 5 tU'lds) 
equal 5. 0 nnd s . 1 i>Cr r. t or tho live f'-att~nod 1L!;ht. ,, 

In chooklne the orig;iatl.l ds:t • this w::t be a ~grc.phietll error hoc.i:.!!Do 

tho 'bleed , 1Cht mm toatner mil'!,ll.t ~ctr4'G<1$ ero 3.16 -emd 5.82 poroont 

re.spoctivcly. J.ilditiontu do.ta by !.m (1921) roeortls t."te futhcr m>iSht 

in r1vo &\.r:roo Pl~th 'Rocl:'a as 6.. 18 peit-cC!lt of body ight at tho OC!,;;\O 

.rt1.t~o.noo ir.'Clrtnt. 
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With Rhode Island Reds, Pl ymouth Rocks and Wyandottes, Hepburn and 

co-workers (1922) secured t he fol lowing ratios when feather weight was 

divided by body weigh;. With 126 broilers averaging 1.9 pounds, 12 

springs at 3.4 pounds , 18 roosters weighing 4.6 pounds and 48 hens 

averaging 4.9 pounds all fed on groWing ranges, the recorded per centages 

wer e 6. 67, 7. 81, a.42 and 5.33 respeet1vel y . Again, slightly larger 

birds having similar numbers in ea.ch of t hese four gr oups, fed the 

control ration , gave somewhat l O'VTer percentages, namel y 6.45, 7. 78, 6. 7.5 

and 4. 85. !heref'ore, there is a somewhat l o17er dressing lose in bird.a 

f attened i n batteries. 

Card (1923) r eported. that i'eather wei ghts on Wh1te Plymouth Rooks 

at various ages show that a o.S pound cockerel has 1/3 ounco of feathers. 

They weigh s lightly over an ounce by the time he weighs a 1.5 pounds • 

When he weighs 3 pounds , they have 1noreased to 3 ounces. Card further 

states: 

•the feathers on a nature hen wei gh roughly a quarter of a pound. • 

Extensive feather weight data h av e been compiled throughout the 

growing period by llitehell, Card and Hamilton (1926) on White Plymouth 

Rock cockerels, pullets and capons with an average of five birds in each 

group. Observations were made at the approximate slaughtering weights 

0.5 t o 7 .0 poun~s for cockerels, from 2.0 to 5.0 pounds tor pul lets , and 

from 3.0 to 7 .0 pounds for capons. Up to and after 2.0 pounds. the 

gradations increased by 0.5 end one pound intervals respecti vel y . Dlle 

to sex differences, these throe groups of birds did not reach the eame 

approximate s l aughtering weight at tho sam.e age i n days . 

The feather vreight of cockerols averaged 5 . 19 of tho live body 

weight . The recorded average feather percentage for the pullets was 
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7 .59 perc t , hil 7 . 35 perc t of th 11 e bocly eigh1? ns 

feather • La.tor , t es inv sti a.tor e (1931) el o red th t th f at r of 

10 S1ngl Co lhit cock r ls fro 0.5 to 5.0 unda, e.ver ed 

1.35 percent oft live body e1 t . Si l ril • pull up to 4. 0 

pound rere :f'ound to :ver 7.48 per~e t of the1r l!v body e1 t . 
I 

or<n ts (1931 19.34) so eel th foatler eight or c 

olis hieh is rel ti el 3 to 

7. 42 perc tor feath r ei t for co or. 

s e breed only 4.43 to 5 . 72 perce of eight. 

nedict d Le ' (1937) rni included : 

hens ha.ve 
the -.v1tr e , 7.3 per e 

(in 1929) to have, on 
t 111 reat Gr • • 

bill1ps , AIJ rth and Brody (1932) a.ho od ht the foatb rs o 2 fQBt1 

hons 1 .5 , 28 and 6.55 pero t or their initial e1gh ;a . 

celo (1939) tudyin LO Ba.no Canton es 

bird 1n o group, rou d t follo ng rea lte i 

e 

At Batchi 
At 2 ntho 
At 4 nths 
At 6 · nths 
At 8 nths 

KALES 

dy • 
(Gr .. . ) 

29 . 1 
3.31 • .3 
76a.9 

1064. 0 
114a.5 

P'eathara u 
a% ot 

Live Body 

:3-78 
7.76 
a.75 
7.11 
6.,4 

• 
Body • 

(Gr . ) 

30.9 
340. 6 
797.9 

1096.9 
13.99. 0 

d 

ith 10 

Feather as 
% or 

Live Body 

dat aho ed. wid var1at1o , the clos ly 

agree th Lippi ncott and Card (1939) o atater 

•ru.thers ak up f'rom 4 to 9 per cent of the pty 11 v oight. 
dep din on th e and ex ot t1 div1dual . 1 

du to la.r~ r body, es have a gre ter feather ight 

• 

t ~he ratio of feat or ei t ito eight varies 011fil -

out gro o d :t ot hatching, the p81'c t e incre es to 4 ontha 
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for both males and females (Frond.a and ~celo, 1()39). 'l'hereaf'ter, 1t 

cleoreuea with continued age. 

In other domesti c poultry. several reporta have been published in 

which f eather weight i s espreaeed as a percent of body wei ght. Benedict 

and Leo (1937) showed that 7 young and 10 adult geea• (after fasting 

r rom 6 to .34 de.ya) a-vera.ged 5 . 2 and 6.3 percent of their initial weights. 

For 3 normal geese (not fasting), an aver ~e of 4. 2 peroent wu noted .. 

A literature review by these writers ahan thats 

•Boussingaul t 1n 1845 r eported that the feathers of hie normal 
adul t geese avernged 9 po-r cent of their body weights , the 2 
norm.al and 6 atU_ft-1 geese (all ad:ul te ) or Sohulz• 1n (1812) had 
i'N.then weighing frolll 5 to 12 per cent of t heir initial night• . 
The proportion or feathers to total weight (4. to 7 per cent) 111 
t ho adult normal and stuffed gHse studied b-,1 Chaniewaki i n 1884 
vrere more nearly like the pe~c.ntages noted with oltr geese.• 

Unpubliahed measurements by Riddle - data. ~blished by Benedict and Lee -

indicate tha.t i n genora.1, the feather• 0£ the oamlJl)n pi geon and ring 

dove, both adult and young, represent not far f'rom 8 per cent ot tho 

total body weight. 

Br ody (19.38) ewmnarbing the available f'eather data. f"rom the 

11tera.tur&J the domect1c fowl data trom Uitohell, Card and Ham:1l t on 1 

pi geon and dove data from R1ddle1 geese data f'rom ».nocUot and Lee; 

paaser11'ormea dato. from Wettn0re, &a· well as that from Dltt and Ball, 

oonClQded that in each or these species, feather weight i s practically 

proportional to body wei ght , rather than with surta.oe area. 

•In growing domestio towl, feather weight t4mda to vary with 
1.0 pom:,r or body mtie;ht. In pi geons -1ld geese, total feather 
weight tends to vary 1f1 th the o .. 9 panr or body weight. In 
paaeer1formea of diN"er ent species (age unknown, probabl y 
matur e), contour feather wei ght tends to very directly with 
body woi&1t as i n the growing dot1est1c £owl. Oontoa-r feather 
number tend& to vory With approximately the 0.2 power ot l;)ody 
,mght ae previo11al y reported by lllll &n.d Dall, {19.38 ). • 
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~ . tho study was pract1cnl:cy, .c.ompletod by the eighth of J &1111tt.r1• 

llowev-er, 7 birds (.3 being T.'h1to Rocks) wore plucked 1n the foro p-.rt or 
llaroh. 

To avoid tho poaa1b111ty of securing non uniforn results d\le to 

unorgani1od l':lethocllt and P4Wsonal vu1at1on while eollect:tng data., a 
. 

d(;)f'inite :prooodllt'e wa.a t'ollowecl thi'oughout tbt_a roanrch. to. eUmt.nate 

the i.nfl11«>.ce or age, ono male o-r ea.ob vor1et:, 1"U plucked in rotation. 
.. 

Jhis plan wu conttw.ed throu~t tha ~riz:tent. 
I I 

By observation and examination. only thoae bird.a in &ood ~ 
' . 

condition ·nro ttelectod. Unleea condit1ona of food and boas~ ra-e 

ad~uilto, the bo<1y weight of.' the ~st1c fowl 1a leasonod through the 

mntor. Although there were ~or .tluctuat1ono in the te7,aperttture out-
. 

a1d.o the coops during th& period ot observation, the birde 1n each vu1ot',J 

had sirn.11~ body weights e.t the bo~ng and close of the tcicper1ment. 

Tho,e ~fl« birds plucked in Mai-ch \n,ro of the aamo ~eneral bodv' eon41t1<>-n 

as those aolectod earl1or. 

Prior to slougbtering_, ecoh bird mu, placed in a W'iro ce.c.e apl)l'OXi• 

' nttoly 12 hours withou.t foed. Att:Ql' the 11vo 'b<;>4y nei~t hQd been 

recorded, ce;re wua tek~ by an aastatc.nt. Mr. lialntrd Connally. to enaure 

oo-pploto bleod1ng axa4 deb~. All reoorda. including selection of 

the i'1rst pri~, t.t.rat aeoondary. and fourth tail f«.Lthel's (cill from 

the right sidw) were made by tho vrtt~r. !he pr1J:aar7 and •eootlda.ey 

~eathers wero numbered from the axial feather. nhil& tbe tc.11 feather 

\"la.8 later.a fioo tbe Jtedien line or the 'bo~. These aeleot44 feathora 

wore labellod and tet.'::p<)rar1ly set u14e for later study, followed by tho 

romoval and ootUlt1~ or the, reaa.lni ne; tai l and 1¥µ1g reathen. The 

remundor or the plucldnt; wu also oomplettd by tho TJTiter. iar. Connally 
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Aided mr.tericlly by helping count the !'eathoro and rccordins the 

procz-ess1ve featliei- count on an automatic hand tally • • 

To fl.id in count~ t ho f ea.thera, each bird 1t'atl roa:>ved to a well 

lighted room aft&r tho bled bocly 'Tl&i e;}lt \'m.S recorded.. tn. available 

taol o wo.e covered ,,1th eol ore4 pe.per :vlhic!l contra.stcd stt-on3ly o,g·tinat 

tho quill or ef.l.Cll !'ea.ther. Only tl ose foatllel'"o conte.1n1ng a. quill c.nd 

n def1ni t& ,·rob wore countocl. Tho 1Qose1 rnmcroua artor--aha!'ta-. as l'fell 
. 

e..s tho down tUld f lloplumea, were not included.. Careful note 1'1U ,-e 
. 

to soc t hat poaoible f'oe.thera With ~roken quills from. tho ~ a...'ld tail 

tracts norc :temporarily set add<>. After the bil'd. llU CO!,lll)letely picked. 
' 

these 'broken ihnfta were re:-:x>ved f'rom th& tee.ther tolllelea and the 

.rcathor-& with broken qui lls wore countea. lJB a rule, due to tho i;0-od 

debrPininc. vory £«t ah~a wero broken. 

Thro~u.t this etudy, ~r1ods ot actltal t'eathor counts a.t one 

Bittine t1or e or short dl.lratlon dependint upon tho t'IJPc 0£ feathers 

(neck. wi n.g, be.ck or lee ) bein& counted a.ud their ease of eepare.t1on. 

'l'hi& prev~tod error, due t.o fatigue, tram cntertre into the tdb-

ulo.t1ona. .At first the fOQ.thora on 011ly ono bird were counted in a d~ • 

• 4il oi'!'ic1enoy and techn!quo it,"!provoo.1 11; wu po,ssiblo on 1~ oocasio.na 

to i'ee.th.cr-oowit 2 birds per d~. 

Starting With tho right tring, feathers wc:re p1ckod. lUld placocl 

-qulll•first t0\1a.rd the assistant, 1'tho separated tham into CQL"V"Oni.ent 

groups of 2, 3.. 4 or 5 a,n4 rapidly reeordod the::i on the hand t«.bulator • 

. ~il o tr..o r.at.h&r ooant tl'M progreseiut;, the. r0l'lia1ni~ !'oc.thw:s 0,,1 tbe 

leg"' breast, a.n.d a .PQrt1on or the f'li.rl'f \'fel"~ pulled. 'l'h1o GaI:lO 

pro~edure wua cont1nti.Gd Qn the- lort $id~.- followed by tl10 piµ l1n.g ot 

t!w reiri.a.inin& flu.ft and baek roathors. Oll ~ occosi<>l13, tho writ~ 
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"°'114 cotmt •l11lll groupa aud conveniently announoo this number, ll¢nc 

spooi-1 e.tt.ention that they were b6ing oorreo1ily recorded by th~ 

£a1D.111ar •click• or the 'babulator. M ea.oh &r<lilP or f'eathera wel'o 

counted. thoy were oaroi'ully bruehed 1.'rom the table through a large 

paper twiuel into a cotton b~ tor weighing. 

When the tMt:Mre up to and tnel~ding the anterior e4g(t of tbe 

wings were !4okecl, 1/ 3 or the d1.tanc,0 ,f"rom a. point at tho i.Iutort1on 

ot tho m.u:lorua bone to the entot1.or d of the beak wu c.aleulatod and 

oarofally tiarkod. Throu(jlout the 41eoua•1on, thia portion of the neek 

will be apoken or aa 1/3 of tho raouursl neck lencth• 

this p,int was arbitrarily choeen for aevort.l Z"et:lSOnaa In tho 

prol1~ stu~ 1 t wu towul thnt tho £oath or count on th& head and 

extreme upper neck regions wu highly aenait1ve to en-or. Loasea 

oocUJ'ed throu.gh failure of pro~ roe.th~ 1dontH'1eation, 'beoauae of 

broken qu1ll1 8Jld. also 4ue to tho tedious tuk or tllorou&h J)luck!ng 

even thouG'f_l N,no tweeaera wore t1fli4. :tn thea• regtone ther.e is no 

definite sogl'e_ga.t1ng o:rea between the m!nUt.o feathers . Thu•, pr~ 

lotl{!;ecl etfort was liable, tbrourji 1'at1gu.e .. to lead to error. 

Thero was neod to count tho toathers on a large gl'Ollp of b1rda 

With!n eaoh variocy to socure a reprea~tati.ve at11dy. 1.'-o on.sure thia, 

the time elenent end the limited availability or tho soleotod vo.r1et1oa 

ma.4G 1t a prnotical i.t1Jpooib1lity to count all tho head and neok 

tuthwa. 

A third ro.aaon ~or a.electinG this rcile.t1ve po1nt wu that feathers 

are not ao nuntorous 1n th18 eroa and the point oan be measured and 

aooure.tely r.:arko4. Thoretore. unl•e thoae birds ttith longer nco-ke 

have mor-o !'eathera than b1!'d3 With ahorter necks (body we1sht Birl\ilar) 

a uniform teat.her oount should be obtained. 
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When ill or tho tea.then up to th1e point ll&d bean counted, a. 

final ob_s_orV'tltion mu, made ot the en.ti>:~ body to count those sn:e.11 

feathoro , inoluding tho pin teathora, llhi~h might havo been poesibly 

o~erlooked nt first plu~k:1.ng. A cheok Wa.b lt'.&d-e to see tlw.t no lo.ss 

oocur od °h',f feathers f'al11ng from. the table to the floor , JiJ 1100n u 

tho last feather was CQllnted, the r-.thor nw:ibor T.TU immed!a.tcly 

~cor4.ed, Th1s _port1on or tho total f•athol"s. 1ne-lu.41nt; the wj,ng and 

tall reathers, lJaS we1,ghed and reool\1od. 1'he remilni.lls f"eathers on the 

ncek end hoad. al.tho~ not counted., \'1e'l"e plucked ~ we1Ghed with the 

proviolle l ot to obtain tho bird •s totol t'oi\.thf)r Tleight. 

to aeo it ther-e is a oorrolation between feather nUJ.:lber. weight 

or a.he ( length cmd Widt h) and bo~ weight., tVJo l!I9a.8urernenta wero ca.4e 

on tho i'1rat primary.. f1m tooondfU"J and fourth tail roathere. ED.t1r~ 

length oi' the pl uokod teathe1' end maxilntm width o~ the nb wu measuNld.. 

These foa-thet's wero oo-lect«l bocause or thei r enae or 1dentU'icat1on, 

they are well protected 1'rOlll 1ajU.rY Aue to th•1-r re&~tlve ree.thei

t rQ.Ot locatlono. resulting in unU'ortn tteaa!lr er.::ents tor all birds , 'l'b!e 

ie especially true of tho wing reatllera. Ft-equently tho £-irst tr,o or 

t.hreo te.il t.-th.oro were br oken or mi-sa11'C, thus roeulting in the final 

eeleot1on or the fourth. 



:Petl; tr!1r}}t Venu tuiraoe ::!V!, 

1t ta &~~Uy ~ thnt ~@o eree. per unit ~ ~t tends 

to dool1no mth. 1noJ"~1M \Ye1gbt or tho anitlAl. thi• deoi1r..e t~ . 
on\1nu-1ay ta:pldne4 tha teat that '!Ji~ 1nor0&eed body ueight. sur£aeo 

nroo. dooan•t proportt.onall:, inoNU.o «t the taz:ic ~c. Two utrct10 

d1rt-erano• oan bo obser'nld betWeon tho el~t and DQWfe. Cc t~ 

the ele~ hu far l.o au.rf'.D:06 aNte. 1n proportion to 1ta weit:;ht than 

lt bu bewl ~eetod 'that .eut:!'aoo .roe u directly ~oportional to 

ao.:te pc>.'.t~r- or th~ ho4:, weight. ~ eJww this t--olhtloniJhil?.- Ueeh M 

roportod by Jlro4y {1926). s~t$ tho fora.tlar 8 • 'l4fl:;, tthore n • 

aurface ae-a and \J 1tt body tt•idit. Jc and tao figure V3 ciro cone-tnnts. 

The numcrioo.1 vauu.e or eonstent t 1a ~ani!ent upon t.~e wut o? ~ 1,r,bt 

o:u>leyed o.nd the spec1t1o gravit-J o~ the> a.rwrud. Tho nUDet"1onl ~u.• of 

n (W3 in tho allovo tofflll~ 19 dependetAt T.tP()n tho &!".imcl •a ohape cmd tbe 

chcnto 1n t-lio sl)C(;1r1o ~vity o~ the e..~mal duo to ehanso in ,ie-1r;.lit. 

01'.lly he:t tl':e bo41 is opborioctl 4<:iQ~ tho vuuo of tho .()O".:'r(:t' eq\lfil . 66. 

Soll& 1:wcat1r;a~ra bo.vo MJG\Uled tliia vQlue oJ: 11 4lao to be truo !'or 

w:dOttl$. Hamtvor. ::tinoc euSrva.l s oro 13.ot ephot'icrtU:e t!l1a ~ not be the 

o.·za. ~G apon tho tortl of the mt1CJ4ll . One o"f the oh~oa 1n .foru 

~ the- millUlJ. 1• dac to illcr-~e in weight dlu'ing UCJTlth• ~her eh~ 

1n th<> rom o f no:tur& .mt1.Inale ro,,mlta hoi1I. tf;.ttjn1ro.:: or ftU"Stin !hq,5, 



is. t!11p: ~111,19et forwl~ ~~l.tttinti tm~tae~ fll'et:i. to 'hvdy \<te!ght. ~e~ •. :tt 

io th~ most ~ti~~l :1ietl1.~1 of s'hordng the r.obo'!;1onsh1.:;? if ti:nd vthiai:1 ,;t 

re.ASot*bl$ lb)£;t·~:e of ·~cv.r:r£c~ et:m b~ s~t:ild thr9t1gh its iia:e M: a 

;l?X"edii;;ti~n fo1<t1u;lta aut ~od:y {l9t0) .sqsi 

~lie i.t$¢ of .~. prodtction fm;mulit (net;es@(tl·ii;;r torinula.ted. on tl1~ 
tm.aiz -Of' 11.iee.:;uremento. ·Qf ,l'l ~}?Uol.:&t1$l'l} fot- IlStitl&.t1ttg t}).e aLtr.tfi,Q() 

Q"~ f()f ·~ ;fJidivt®t\l ~, J;r,vo.lv~ •(lll ~rror.· ·(UJ; lu,gll e.s l'fl .pet' c;e;nt 
of ·the t~'i'e v~tte. u 

C(mc:e;r:;n~d.. fAre;0ly t.hia i.~ (ll.u;(:;j, to gro.und.tr ,of e1.rt~ul1.sbed u~tte(h til~o .. 

t"'(l~1JJ.1.:eo tl1it, ~tri~~l tor1m..ilJ1 :r>O(i.l1i$. to ·t1i:l..V$ bt;,t.)11. c0~tablj,eh:etl .:tn:dt.J()t1 ·wtti.\.. 
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~lie $trrf.e.~t, t...r•n 1$ not e. .(10:fi:ni,t,;o tre~s-1.J't1m.(';:nt. bu.-t ~:ep:en.d# 
tP tt cons1d01'~ble 1,n .. i:,~r1.t U,J}On th~ Jlfl]l.(tp:e ~, i.ho bo.tt; os dt:itorz:d'.n~ 
tv the 1)0$:,it:t.o,n of t!1.:e: \~y· tru~t Ai'ld its ~~end~®· ,I; 

' 
$in¢~ ~"'4~0 li.$ .f:i. poBS!bili:t:y o:f ;"~t'tl.ldng; ~ lnl''!J.0 ei"t'Ot' in. tho 

d1ff~t ~~ls (.t;l'o ~~. t1y fl,:11;~tl~r tha 1:ta.no i'IEith~d:. tt 1$ tt 

~apti(jd tI.'fPtH;1a.t'bilttw tc0 r,~a.$U:t-¢ widely 4.:tffl)rent fJp-ie.s by ~~tly 

t;h¢ iJ~;l..$ mett~. · ls~ecie;lly ao., :~;tn¢o tr.to 111@Mure.1:tentis ~~· 1,t'JAdo. ·iiy 

i'l1£f'eroot irJ'.iff.\sttq;~:hQ:r:. 1a · thc:t tciM;;l l~tHil1'bie$. 

:iiuJ,ibmt .. :Pe&.t~pr 1.ve'tg~1t ·~ i',~e.th:ev sti• -.ro PJ."Qport1i:m:Al tg attrf'ac.e. 

.fil'oa. ®d m;-:e~ ts e im1¢'tio.n ofc boj~t 11«1~1t, th~ t•i:itho~· .~v;a~r, 

~ be no: ~~-0~'1.}l:¢ &.dv@1t~tto in 1:~il.t;l.tlng, t't,t.t!i~r nwa'b~l"• i'fl'$Q~l;~r 

\~ight or i"$1\t.li'(Jf ai.ie t~ eu~~¢:~ _e.,.. 1vhtch ~ea ita O'OL]frUted :f'rom. 

;;rfj:tt;}li,, 1:J.1el:l tho:r mit;lrli· be rei~t;a\l· d\iroot:;J.y to \'ro:igltl;. 3,$pee:tally t111'$ 

t\l::id footl~r ~b~ at.'e d:ir,~etly in:epor.tioue:l to eu~f,aoB ~co. bi ~d::ult. 

d'Ci't~ticttctoo. fowl. l?lrodir (1,,s, G-afctl# 



•that n&!thor ten.tho?' number no.r toather we1f;ht 18 proportloruu 
to suri'nco o.r .... • 

fhl'Ou@»ut tho literature ~ inveatigators have cleterminod. 
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cUff'erent valU.ea for the k constant for deriving •11rra.oe area. f'ro::n weight 

f'roc tho rornlllla. a • r . Giaga. .. l'"eported py Rutt and Ball (19.38), 

p:r&-v1ol.lBlJ7 determine the value or k to t-e rrom 6 • .54 to 11 • .5 for cluckena 

of 41ti'erent e1aea. For S1Jl!;le Cor.ib ffbito .Leghorn chickens (both aoxu) 

!?J.tcholl, Oard nnd UCll:lilton (19.31) report.a their k valu& a.t 10 • .39 . 1'he1r 

de.rivo.1. value for Whit• .Pl~uth Rocke (1926) wa.s 10. 64. 'l'hde 1n-

tr&atigators 1'11the.r eugceate,4 that 1 t would bo prof?1t.e.ble if a aepara.te k 

V'1llue for each i:;ex ffl&B oalcule.ted. Smee. so mrurJ valuca have alr~ 

boon previously determned tor the k value 1b. thio formula., it 1s doubtt'tll 

1t' it m>Uld 'b.o jUstifiable to dote-rl'l1ino eurflice ar,oa from body weit:;ht . 

Brody (1938) x-eported that totu feathor weii:;ht 11!1 proportional to 

l:iody w.e1~. !n the fo?'Ulla. ? :: e:t>'i where 'f • feather woight and X • 

body we-1gbt, n tra.s 1 . 2 for growing doncst-ic t'owla . For feather nulllbet, 

the n vcuuc TJae 0. 2 (Hutt and Ball, 1938). Brody (1938) s~a 

•}?either feather ..,.igh.t nor f&ather number is proportional to 
aurtaee area. • 

PY tho 0&thod of l•a.et squs.reis (Feld.stem and Hersh, 19-.35). the da.t• 

mw fittod. to the above formula. fho n valuo fol' raather weight on mature 

!'owls was 1. 256. 'J.'he vnlu.c of n for r.athcr number wo.a 0. 163. 'Theae 

va.lu.es .i-e almost identicil with thceo previously re_ported l:rj Bl'°ody (1938) 

and Hutt and Dall (19.38). nr~•s (193B) n value was on graw111['; 

dor.tcst1o f'o-wl, whilo that or Butt and Ball (1930) wu on (probably 

matuN) wild. birds. Because, of such sii:lila.r-1t1es. it nuw be !'u.rtl1er 

concluded. that feather ,ro1ght; Plld feo.ther number in nature douestic 



Tho t1rgw:nonte in favor of rel.ting feather number, feather weight 

and rea.tber 3izc, tc body weight rather than surface vea uo then, t1r•t, 

r-ationality1 rationQJ. bocau.se eaoll of' the oonatants are cleAi'-ly dotined. 

scscond. tMe r.iE,thod eliminates tho use or the uncertain sun-ace aroa u 

a l!lrlt of roi'oronce. ?,'hird, this type or reasoning is ferailiar to Ni-

tefU'ch. FOurth, resultd independently obtained. ~reo Trith previoas 

.findiugt. 

For ~ reasons. feather nWllber• feather , .eight ml4 teather sia:e 

are cons1dor64 1n relation to body we1t;ht an4 not to eu.rfeee ar.oa. 

Variety OOJl!e&r!aon of Individual J:k?!!Y: W9ighta 

L1ato¢ 1n 1ncrou1ng order ore the Ste.nd.ari., mean body r.o1f;hta ot 

the different vor1ot1es , 

Variety 

Derk Oorniah Dantam 
Dvk Corn1sli 
01',0S~brod 
Tihi t e flyandv-... te 
narred Plymputh Rock 
Rhode Iale.nd Red 
White Plymouth Rock 

1.e1 
a.so 
7.50 
a.oo 
7 • .50 
6.00 

O,S7 
0. 94 
1. 3.5 
0. 85 
0,91 
1. 34 
2. (Yf 

!rho amal.loat -variety atuditnl mut tho Bo.ntams, With e. similt.r 

~ eoutormntlon, tho averaco body wo1gtit of the Corfiiah was 6.55 

pounds. wh1oh wu 9.1>proxit1ately .9 pounds larger than tho YJeight ot the 

Be.nta.tJS. Tho Barr«l Roek ' a mean ~ uoigrt. ot 1,65 potUld.e ,vu ono 

pound grea.to:r tben the weight of the Wycnd.ottea and Or0ssbre4s. Tho 

Wycndottes hed tho hif)lost t\Ver~o bod.y we1@tt, 8. 20 p!>und.s, elthoagh 
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· size b 

l to d . fJV • 

t e 41ft r nee oft Cros breds andotte ju approach! g 

thi le 1, or r on th ordorl1 of bing hi ly signific x, I'u 

to 1l of th 1 

it 1n variety, 

Relat1oneh1p, 

d1tter in bo 

to th cloa ic the oontour r 

th 

d1f o sor h. er i 

ot loose, 

Clo • ot t 

t 1a tudy r l et these mr 

on th Y• Polloirin 1 th fth nbo 

1et list 1 inor ing o der z 

e 

82 921 
..5.550 3.3.3 
5578 852 
5691 708 
57~ 490 
.:J874 . 680 
.5988 7.56 

h the l Bt recor r ther n bore 2. 

t r ut on h £ t of' t 

orn1 h . • eir an :tho1" approxi :t ly l/7 lower 



:the rW:1ge 'W1t'i1Jt11, th~- n~f)d aoeks !fflS slightlu .. . . 
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Pro the s.mallost feather number (4363) to the largest (6379) 

there we.a a difference of 2016 feathers. ithin this range, it as 

noted that several bird.a had a similar number of feathers. 

A grouping of the 34 birds into elaasea of increasing feather 

number are M i'ollowe : 

Number of 
Feather Nmnber Birds in 

Class Ea.ch 

4000-4500 l l bird had approximately 4400 f eathers 
4500-5000 2 2 birds had approximately 4800 feathers each 
5 000-5500 6 3 • • 5300 • II 

5500-6000 16 7 II II • 5600 I • 
6000-6500 7 4 II n " 6000 • • 

Table I includes the mean and individual e in ks , body eight 

and feather number f or each variety. ed1ately, the similarities and 

differences of these t ee factors between each variety and be een 

individuals within each variety can be noted . From these ~ata, th 

analysis of variance and covariance a.a made. 

To see if the mean differences in feather number vrere :theme.ti-

cally significant, analysis of variance was made, Belo are the 

completed results. 

Analysis of Variance of Feather umber 

Source of Degrees of Sum ot an 
Variation ?reed.om Squares sa are 

Total 33 6,042, 096. 95 
Bet\.,een the Varieties 6 3, a21. a.59.3,5 6'5(,976.50•• 
!thin the Varieties 27 2,214, 237.60 82,008.80 

••highly significant 

The analysis of variance sho ed. that the var1 ation in feather 

na ber between the eane of thes varieties aa greater than t t 

between the individuals within the vo.rieties . This difference between 



le 1 

an~ Individual Ag in 
Pe her r for 

atheJ' 

43 3.38 q.882 46 z.65 5550 

1 . (41) .3. 26 5290 l . 42 a.oo 5678 

2. ( 2) 3.33 5204 2 . 45 e . 02 5623 

Bir 3. 40 .3 . 3.5 708 .3. 47 1. 38 .56 

4. Cl 3) 3.11 4844 4. 47 7.11 5483 

5. 50 ~.83 A96J 5. 51 1.15 Sl'i5 

Father 
UJ11ber 

8, 20 5518 3 6. 73 5691 . 
1 . 44 7.70 5524 l . 42 7.40 6051 

2 . 47 7. 75 58<>9 2. 44 6.33 5153 

Bir 3. .52 a. 60 5170 3. 7. 1.3 S617 

4 • .52 1. 43 6022 4. 6.05 .534S 



~able I, continued 

1. 

2. 40 

1rd 3. 4.5 

4. 46 

6. 71 

6.eo 

6 • .92 

6i.92 

5617 

.570.5 

5184 

5514 

1. 7 

~. 48 

rd .3. 47 

• 49 

7 e.1 
1. 45 7.86 .569.3 

2. (46) 7.75 5953 

.3. 44 9. 09 6169 

4, 47 7. 92 6-066 

6. 



~5. 

the meun~ of var.iet;i~s. :is hlg;hly sir;nii':icsI1t. Aceo~dh1g to m11t~doeor•s 

(1?3$) F•tQ'st" ~t tlie 5ft l1>vel. 4 :diffeJi'~~e of 371 feather~ !1titr1e.en the 

metu1's 1.s n~e.sso.ry to '.b'p, $it;.n1f1oent. fl\>t> a hit;hl!r signifioa:n:t difi'e:lton.0:e:. 

oa~ !tl, ·the l.~ l eve!, .502, !*oe.thers u,q, :re(J.1:ti :roa,. 

I~o¢-ttii.oo of 'tho vo.s.1~ d!f'±"ei"01:ic.o 1.1'.l. size 1:retrteer,, th~ witr1.tat}..!;l mld tho 

r-e,,,ronill[; 6 lnl'.gei· ..,,...-e.Iiet1as. tl10ro wrus a hi.ghl~r ei,01:l.i'iee.1:rt. dif"i'el'cnc.$ 

brtt;•J'eeJ'l tb~ir r.~1.$. st11ce thf> ra.ng<;1 :I.a the bod,7 "'i;'tlight of the ln:rgel"' 

vcJ:•:iet:.tQtJ \1\uci tlQ't. M gro~t. 'tho highest re11t:hcr ;11eru1 vm.t1 11ocessvr:;,7 be:tt:>ro 

tho I?J.anod. Rocks ~it TJyti:.1:10.ot,t.es iii Sigrlf:ic&J\t. ~/x'Olld ·bhe IJoi'.vtuns ru:id 

ishc 2ro.--re4 Rooks, tho dtfrerences betweon tho 1:~ of the 5 r6l.na:lui:ng 

v(U"i{)tlQ$ t1ro :nons1011r1c~. 

Fratt the dc"ta pre$C1tbed. ib ·tt\ble l, no- fef1n1·ce r(;l.a.tionshtp ca.n 

bt} n(ltod berfn'l(iOal ~fJo<Jt~, wo:l.[;)lt. $1¥'1. fcath~~ nu,1U'bor.. lh ~one 'Var:tetie~ 

cn~roo Roeks),. tl1ero '~ Q. $light Q.Q'V;,m'l~d t~end · i.?l i'cQ.th.er l.ltttlber ~:id. 

ho~:v \7$.iijllt M the ~viwent p.:r:Pf:,l':e~¢d.. tn othQl.'S (n.eds).. ·t!li.a troT.td 

1tll.S uF,1:ard. fq i"iftd tme possilile "O<:>rrelat1()n bet:,1.cen :roei:the-~ ~\.m'iltdll" and 

'way w·eitlt't.t tho· Mi:al)·ds of aoval.."JtlJ.;mo WO;S oom;rle-eod. :'.rabl0 Il include$ 

the t;Ol'.1:putm! ·ti·a:te.. 

Duo te the ~.:t1:>~t$t d:tf.C~ronooll iz1. boct~;r 1:1:9!.~J,t ~t;.1t'}on tho iltt.rr'ce.rnu 

e.11ti th{;! llhite '.RoclCS:,. th:e,1Jt b<idy Wt:J1g;htf1 w&,:o0 ®Jt1sted to a con:uno:u m.ee:n. 

In rumlyoio d: cov£t.ri~e~. th:i..s perclt¢ a tem:por-tµ>y v&dcty o.m'ltl~ininz ~4 

tti.d.tvir,\upl::,., tfhtu·i, the V1;i.l:'u'.!::iilittr 1.Jetl'Ie-on indiv!itunlo \'.fi.t1'J1:in a. v-udo,t;~,-

(v8l"'iot1oe,) c:0.n be. 1·eti.4!.ily detect~. 

i~C/1: 4tljt..wtitli~ f:o:r bod;t wt;tigut, the dlJj':f'e~¢Z1C~ i:n f'en:tllcr numbel" 

bett',$()11 ~o.1·1ot1ea i:::; highly s,;l.G'nifie4nt.. ;:'b' vtwiittioh tietweau tho JD.~ 

of tl1$ vuid(;1es io, gi'ee:b(ll' ·til-lW".t tl,.i.at 'bjt~,,o~ tlw ini.U.'v'idt.Ulla vl'.lJ;htr1 
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varieties . Through the en:a.lysit1 of oovariance, a. corr-olat1on coei"tic.ient 

of .564 was found tor the total nwaber ot birats. Thia o-orrolat1on 1s 

highly s i gnifiec.nt. 

To teat tho possiblo oorrela.t1on ot body wcisht and feat.ho?' number 

bet\'reen individuals 1'ii thin a :variety. a. .fie\T coefficient r.as d-etor1.':1ne4. 

The correlation bet\reen 1nd1vtdu:als m.tb.in a var!et:, was -.O!}o. rhh 

-eorrel~tton vt\luo is negative. A negativo o-o1'?'olation st.t.Q;ests that 

there 1a a nons1~.1f'1cant vc..x-iat.ton 1n f'eathor num:bor biYt\1een tnd1-

vidualc ntliin a variety. 

Se.tlBonal VariP:tion in .feather Ntmt'ber 

A total of 7 birds, ,opresenting S or tho 7 varieties ~f'o plucked 

durin& t;ho f'irst half o~ 1'arch. Of the.se 7 birds• .3 .ero White Boeka 

and th:orc W03 one 1n each ot the follO\'fµtg VQI'ietioa , Bantams, Reds, 

1Yyc.ndottiis and Darroo Ro"Okil . In eve'ry casa except tho \'t]a.ndottos , these 

lil.reh plueked birds had. the lllinimm reather nu.'!lber for eat-h of their 

respective varietiea . !n this t11!'ferl-ng vc.riety, tl1or<l were 2 other 

birds (not plucked in ~h) that had a. s:.naller number or fea.thers . 

Orie differed b<; 42 fca.tbors. While tho s,eeond h~ 249 loss feathers . 

1.'hesc 11in1:nulil feather numbers of the 13&.r,red Rocks., Recla and !lant-ags 

nre approxtm.at-oly 100, 200 and 400 t-eathers amoller r-eapeetivoly than 

tho-$0 or other bil"ds. 

1'W.s suggests the possibil1t:, that at this season there~ boa 

tcndoncy for 1Ul.lo birds to start oolti:ns (Groen:-10od ond Bum.a, 19-40) . 

Thio rurnUJnption 1s true !'or oe.oh or th.oac Val'ieties having a. number 

plucked 1n 1'11-eh. It 1s strengthened i n tho 3 tbite Rocks which were 

pl ucked a t this timo. TiJo of' -:;hose .3 t.rch pl11ok'ed birds h.ed the tm:,. 

lmrost foe.th.er hwllbors., while tho tliii:d had the hlghost . Th&re wu no 

indication in tho da.t1l accounting for this cl1aerepanoy. 



Uor each individual. within a variety. feather number WM plotted 

aca!nst body weight 1n logarithms. Tho results a.re obown l n Graph l 

(p. ':!7}. It chows the dletritntion or all birds e.bovo. and below the 

ro.gression llne. Aa 6.Xpected.. thot-e 1s an equal clis-tr1bat1on of 

1nd1v1dual~ above thi.s line. n.te to a stuiller feather numbor and 'body 

woi~bt, the Bi!LJli;mna are entirel y -auperatod fron :the other S vaM.etiea. 

J,:J a r;roup., tho Barred Roeka- wero the only Tc.r!e-t:y much wero not 

distri bu.ted e.bovE> and belOI', the reg_reuion line. All tho iruU.vidc.Cls. 

f.t>ll below this line. 

R!lationafllJ> Betw~en Counted f!!AAer Weight and Body Tfei@.t 

!hat pol"tion or the total .feathers up to end 1nclu.ding 1/3 of th~ 

mGA.8ured neck l ength \TOre counted. Weight or these counted teath~s 

wu reaordod. Later. upon completion or the total pl tteking. ,all of the 

teathe1'1.! on the bod¥ were nighed. It -.s deai-rable to see llhat relo.t1on

ship existed 'bat'\teen these two groups of feather v,e1ehts. Eoononioall y, 

tie e devoted to £ee.ther researeh would be mo-re profitably ut1llzed 1.t 

eome nethod was dovieed whereby ono cottld pr.edict the total reathor 

\"Feight from the weight or thttt portion 0£ tM total f'eather number up to 

this p~iousl7 detormined point. 

The weight of the counted feathers . as well as tlie total tea.ther 

weight. vere both expressed u 11. per cent 0£ live b64y we11£ht. Since 

the total fes.tbor we18ht itl great&r. its percentage, is also larger than 

the former. A new ratio waa aocured. for oo.ab bird 1)y divid.~ tho 

smaller poreenttlge 'by the larger. :Averag,il.lg these .34 individual per

oent~es,. a 1,,oan re.tio of' 90. 01~ l'TU secured. Ili checld.llg. an al~st 

id~tteal percentage (90. 16%) 'ftB obtained: tr.r tollcming tllo 88lle p-ro

eedurc tor the nee.ti weights of all the vnr.llct1es . By averaging theite 
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It 1e intcroetiui; to note how closely thfo weight ao~1l!'oa with tho 

c.verugo of' tho two t:to.ans of the parontc. .tctut.lly th-0 d1!'.:£'e1·encu~ is 

only 0. 002 pound~ . Prt?.cticnlly t he nean feather r.c1ght ot the Cross• 

b.t-ods 1c equal to tho nvern.go feather vmi ght or thoir po.rents. 

If c rostbred prog~/ 1nhorit half or their chn~neters fror. ocoh 

parent. t hon 1t would naturall y follow· that tho next l4rgest meen 

f'eath.or ,::eight iihou.ld bel ong to the Reds. pro'lidir~ l;h ie- latter var1&ty 

114.S a sii?l!la.r body aiz>O as oth-0r wrioties in the ox.perint&nt. fhe 

reen .!'oathor "tTeight of the J';eds l7dS 0. 374 poimdo . Thi !l is oomo71hat 

larger than tho r ocorded we1s}lt or tho Ba.rrod Roeks. 

Althoagh the '\'lyendotte.s had tho lru-zoat cwan foather nu:obt.lI', thei1· 

feather wo1~t fflL8 lower than that or tho ,'hi to Roe.ks. Thia latter 

varioty being the lc.rgost i n tho study, had the hi(;hcst ttOQll f'cathor 

weight. 0. 411 pollilds. 

Bet\mon tho Bo.ntrullS 8.!ld. tho T'lhito Rooks• which h&d tho lorrest end 

highoet feather uoi&ht r,eapoctively. theN> WM ~ d.1£ferenco of o.286 

pou.ndtJ . This i'1guro nearly co1nc1<len With tho tec.ther -night or the 

Crossbreds. 

In oonpc.ring counted reo.th6r ,re1ghts hetrroon individue.l.$ !thin 

varietios, it was found that the Whiw Reeb Qbd tho Ool'Ilish ahowed the 

lea.at r~. Their l"ttn£:OS w&r e Clbove o.o~ pounds . Tho Crossb?'ed2h 

~t6.CD e.nd Wyendottoa had sontcl"fhat lo.rear l'ttll.goo. Greeter still, 1ms 

tho.t or tl!o Bo.rrcd Jloaks, 0. 040 1l0Unds. The grea.tCBt .t'cn.thcr .eight 

r-e.nge, o. 073 pounds , wru: rowid 1n the Reds . Bet,1oen tho Pl y.l'tlQuth Rock 

varictica. there wan a. lm-r;or di!'fcrai,1Ce 'bm7eon thoir r..oem foother 

\7oighta than 1n their &l.mc>gt i dentical mtJl fe-o.t.her ntlllbors . A feather 

we1.s."1;t dittercnee or 0 . 052 pou~s w,s found. Only 28 leathers prevented 
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able XtI 

1. (41) :3. 26 o. 9 • 44 -6.71 0. 24.9 

2. ( L,.2) 3.33 0. 13 2. 40 , 80 o.a34 
rd 3. t,.o 3.35 0. 115 3. 45 6, 32 0. 234 

4. (43) 3. 11 O·, llS 4. 46 6.92 o. .3 

0. 112 . . . 
'. ,, ock . . ' .. o a'bred rad PlYr.\Qatb .. -·· counted .. .. 
. .. Peather . . .. . :-: :. ... . . 
' . . ..... . . ..... . . . .. ,. . . . 

6.73 ... . 0. 299 ". . . . . . 
' . .. . ,,_ 

.... .. ...... .. 
4 6 e.oo o.353 ~ ~ . 1 • 7. 40 1. !"I . .. . • -, .. ~:~,'.::--•". ,. ~ .. 2. 44 6. 33 0 • .316 2. 4.5 a.oa 0. 373 ::t-, . . . . . . . ... . .... . ... Dird 3 • 7. 13 0. 28 3. 7 . 38 0,368 .. . . . . . . .. . . . . . ....... 

0 • .368 . . 4 • 6.os 0. 284 4. 1 7.11 . . . . . . . ,, 
.!;. .51 7.7 



!able I II , continued 

o. 

1. 4S 7. 86 0.337 1. 47 6. 6 0.417 

2. (46) 1.1s o.~ 211 48 1.25 o. 19 

Bird 3. 9. 09 0 • .384 3. 7 6. 95 0. 351 

• 47 7. 92 0 . 410 4. 49 6.~ 0. 406 

a.o o. 

th Rooks 
Ooant 

ther 
eight 

da 

e.20 o. l 

1. 44 1.10 0 . 410 

2, 1 7.75 0.417 

131 d 3. 52 6. 60 0.401 

4. 52 7. ' 0. 401 
V,) 
-I=" 
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\fas found. Jk>v(evex· , due to tho almost 1d.ent1cil mean feather m,!chts 

of those latter ti-10 breeds. a. non$1'gnif-icant dit£erence was no.turally 

present. Bven t1ith a closo resooblance in tea.ther typo bctt-Jeen the 

tantem. Cornish and Crossbrod.s , thoro was a. highly nie;ni.f'ioa.n:t 

di.ff'oronoc between their varying moan feather \7eight.s. Oonsidoring 

the di!'foronoea noted in the Reds and Barred Rooka. AB well as the 

betweo.o. tho r.e~ feather weights of all other vuricties. 

Tho counted .t"eather woiwi-t of the vnriot1-0s hu.G alrett4Y been ohO'ffll 

to equal 9ag o-f tll& total feather weigh.t . The rdntionship could 'oo 

soon even J:?.Qre readi~ \then the a.neJ.:rs1o or var1a.noo waa C01li1Uted on 

the total teather weight . Sino& tho c<>unted f'eathel' v.eight 1s a. put 

0£ the total feather weight, tho same identical nons1£llifio&n.t, si~ 

nifieant and highly s1gn.1r1o~t dif'ferenoes between the moana of tho 

s¢vernl var1ot1en lnl.B noted. 

wo1ght portion up to thi-a point, a, larger vo.ria.tion 1s ne()ded to show 

a nonaign1£icant. e~icnnt and biehly significcmt dif£creneo botl:laen 

the vnrioty feather wa1g,qt :teen.a . \11hen it is rooJ.iz.ed thc.t incro.aaad 

r-espcetively are nooes~uy to ohcnv a s1SJ11f1oant ~ hi@ll.y significant 

dif!'orcnoo betr-.-cen tho Tariety mee,ns of these tm> weight g..~oup.l, the 

dGpendency of t0-tcl feather 1101gltt u.pon tho ln..ttcr is clearly seen. 

Through ruialysis or vo..rianco th.e. dif!'erencoo bet',roou vc.r1ot1ca 

end ·between individtlal.B Within var1jetios wero found. fo determine tho 

~saiblo oorl"(llat1on between body 1'01§ht and oow1.ted i'e"tl1~r • ei6ht, 

the analysis o covariance Tras c~puted. The :recordod <lata 1o presont-
1 

cd in Table IV. 



Source of 
VM1at,lon 

'fot-.l 
Between th& Vari oties 
~1th1n t ho Varieties 

Table IV 

Anal.pis of Cov~1e.nGe o-t Dody Tfeight (X) and 
Counted Feather Weight (\'f) 

Swna ot Squ!;l'!a mi Prod~ots 

st' SX11. wP 
Error of Estimate 

Sum of hgnea ot Uean 
§e.Ees fJ:eedo.m Square 

0. 01400 
0, 00.504 
0 , 00896 

32 
6 

26 
0 . 000840 
0 . 000'45 

Correlation 
Ooett1o1ent 
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' Since the 7 Mar<m plucked birdo so evenly possease4 their variety 

!!11\Ximw:t and ntn1mtlm reather weights, there v;ru, no :relationohip bet: ·een 

rea.thcr weight and th-0 se-e.son of the, year at uhieh they o.re plucked. 

Jurthcr stl.ldy. 1nvolvil1g a gr.ea~r saasonil ro.nge 'I'd.th a lo.rger nUtlber 

or bird'S than \YU hero avi:u.lable, m.11 be necesa&ry to .show thio 

role.tionship. 

Since it. has alro:e<ly been shotln that there 1a a highly sign1f'1.oa.nt 

,irei(Sht and counted feather weigllt, 1s feather weight depen~nt lll)Qn 

feather nQ.mber~ In Table 'V are included the mean~ 1nd1vid~al 

i'eathor number, counted teo.ther weight and lfCight per counted feather 

for eaoh variety. ln both the .Bantams and the t1yandotteo. the 

nuu:1?:itllil f cather w•i.g}lts were found on th6s.e bird.a hAvlng the max.tmw:i 

and minimum f'-eath.er number respectively. !hie sam_e tendency 'f1&8 also 

cvide:at in other breeds. but birds having a similar feather number, 

feather w~ight diff'e.renQe& were no gNmter than -0. 02 pound:, . 

Except ~r a slightly lwer f'~thcr 1f8igl1t. tho Oom.111hJ and 

Crossbred' s mex,mum feather wcif;ht also resulted. from tho largest 

feather number. otherwise, their rel at1onsh1p \fas the a.ame as ~or tho 

Bantams and l7yandottes . For the 1'lh1te and &i.tted Rocks, the sJrul.l.lest 

feather ·m,ight also resulted i'roni the l!l!n1num f eather number. From 

theso groups it 1'11ll be not-Gd that 1n fill the br eoda e:;wept ono ( Reds-), 

the mlnirmn f'ca.thcr weight~ found on the indivi dual having the 

smallest nunber of tea.thors • 

.In Gome vt:ir1ot1cs . the opposite , rel ationship mm noted. In the 

White Rocks. the t:tinil::ua teath~r we1~t defihitol y resulted fron the 



Table V 
The Coan, Individual Feather Number, Feather Wei~t and 

Weight Per Counted Feather for Ea.oh Vari&ty 

Dark Cor nish Bantui Dark Qorniah 
Oounte4 Weight per Counted Counted \V'eight per Counted 

Feather Fee.tber Feather Feather Pea th er Feather 
NUmber iet5ht 1/101000 ;eounda .Number eight l/10,000 Pounds 

F 

Mean 4882 o.1gs .§6 ,5732 0. 229 .1100 
l . 5290 0. 149 . 282 .5617 0. 24.3 . 433 

2. 5204 0. 134 . 257 5105 0.234 . 410 

.3. 4708 0. 115 .. 244 .5764 0 . 234 .405 

4. 4844 o.ll.5 . 2Y{ 5514 0.213 • .386 

5. 43§3 0.112 . 2,51 6009: 0,223 .311 

Crossbred Rhode Island lled 
Countod ffeight per Counted 0011.nted 1'1o1ght por Counted 

Pea.th er Feather Feather Fenthar Pea.th er Pee.th er 
Number Wei tJ!t 1L101000 ,m?t1nds Humber Tl!i(.8t 1L101000 ~unds 

Jean ,5691 0,299 .,5s5 5874 0.114 .637 

1. 6051 0.306 • .506 5693 0. 337 ..592 

2. 5153 0. 318 .553 S9.S3 0 1! 348 .sas 
311 5617 0.289 .514 6169 0 • .384 . 622 

4. S343 o. 284 .532 6066 0. 410 .676 ~ 
0 

~· .2~82 o.,a20 .z11 



Table V, continued 

Wh1 te :WXandotto Barred PlY!9uth Rock 
Oounted Wei.ght per Counted Counted Weight per Counted. 

Pea.thor Peathor Feather Feather Feather Jleathor 
;NWnber Weight 1/10,000 pou.ncts Nwnber Woir)lt l/1001 000 pounde 

J.tean ,57S8 0.4:oa . 681 mo 0.359 .. 647 

l . 62.34 0. 417 .669 5678 0.353 ,622 

2. 6379 0,419 . 6S7 .5623 0.373 .66.3 

3. 5623 0. 381 .678 S621 o.,368 . 656 

4. 5e30 0.406 . 696 548.3 0.368 . 671 

,5. .se:z2 p.41:z 1:ZlO 5J45 ,o.~ . 62J 

\lhite PlY7!!?uth Rocks 
Counted Weight per Counted 

F&ather Peo.ther Feather 
Number 11e1g!!t 1L101000 Eounds 

Uean 5.518 0. 411 . 131 
l . 5524 0 . 410 .742 

2. 5809 0. 417 . 718 

3. 5170 0. 401 . 776 

4. 6022 0. 401 . 666 

:;. 5~68 0. 4.?6 .124 
.po .... 



~ ce:!.t;:L"t, ols}.it o? ccwreQd 
ond ~ Oow.ttcd fefit!lor 

.rta tho ~y tp.blo in -~.i~l 

tho r~ f'r.lot>or ~ ouch hi,;h d~ ct ~1"'/• 

~ ~ingth1l 

Olfl:';.,io hip C~ 

~. 1'hQ f~~tO'f ·01.(;ht of 't!7l, Cro.:sbreds 1 lnter.;.adio.to 



Tho l:arga,sit 1iteight pe~· eomited t~a-th-e:r Vi"tl$ fo-~d 011- th~ liytu.1dottas. 

The Bt111te.1!S agv..in llad the :Sl'.tm.lleat v.r~ight. fJJ, with the m~"l c;oanted 

the vfeigf1't ~f a aingl'G feather 1a. red.r1.:0red ap1i?<oJ-ci::1&:t,;:.:ly the $.ar.1e. 

'l:he ®a..,":i w~ig;lrtz ;per' 0QU1atf!ld f$'£1Jtl1e;r tit,!Sl"ees with tho: viaiiol 

Wjrtm.dotto. Oor11tsh :r~atlierc .ta"~ ~li$o ehialler tlw.J1 tli~ lec$Z flrift;?" 

-i~rpe faun.d. iii t:Jt0 ?lr;tr;i1oi1.th :,eek~ end· Re~ls. 1.lue to· the Red mal$ 

a~1ju~t$d.., tl1e1·{ill \nlt; st:tl:l ,Q ltlt;hly 1;;lgJ.i~fiewtb dJ.ft~rence 1n tht# 

cH">~ted i':¢ath¢.r wetght bet.i1een tlieis~ v~ieti~tli.. ?he1:e 1a mo-~ 

V.e.r1~'f;;$on :i;ll CQlll!tod f.tlosther ',.;.re.itht bet--ueon ifh~ V~ietiQ$ tllan tJ:tel/'e 

,:;e:!e;ht. '?hi$ oo.ttole.tio~ CG~ffio:tent r,~ .G,J;o • 

. ~"'or t,,'1'9' tea--W.2:er number ~~ t~e:ther we;igl1t .oat.r.eltrtion r:ith!.n 

vmtiet.id$'* :a,. vtilue .of' .. 14~ tins foima. Dno t;Q 1ithia .lot, \CO"r~at1~. 
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Sourl)e of 
Variation 

1.rotal 
Be'ttreen Va.r-1et1ea 
Wi thin Val"i9tiea 

Table VII 

Anolysis ot Covariance 01" Pee.th.- iTwnber (Y) end 
IUld Oount«l (W) Feather rTei ght 

Degreea of ~ or Squo.ros r-:!!! PJ-oducts 
Preedom S ;m,: sfi2 

33 
6 
~ 

6. 042.096. 9S 922. ~8 0. 343 
3.a21.a~9.35 902. 269 0.3.94 
2,214.23'7. 60 19. 979 0. 009 

Err2r of Bat1l':!l8.te 
Sn::1 or t)egreea ot Moan Correl ation 
squares FF•edoia Squa:.·e Coeff1oient 

0.20200 
0. 19.318 
o.ocsa2 

.32 
6 

26 



Jitima.ry i'l)e.thpr Q~l' the l~ttcr. i't would. e,over the m~.ler l®gt,;l:t o:f 

tho .se:condl;l;ry •. ~tho~1 it wo:.u.ld fail to do w, .tn t~ ~M~ of width • 

. In :ri;,il"tlP:tl., tJ1;1i;. m:Iit!lleG't length ~ the g~.et.1test v,idth r;:ras fmtn4 in 

the ta!.l f~~t.he.~1:. 

·:in. t1nly tb:'$(;i, .rzun.,9r e-~~r>t.1:.o~.s.. tlm 0e~ ~.h:e o.:t' the. priI:re.ry 

fec.thijl' vie.$ l~ge,r th~ thp.:fJ ot in~ s.eeondttlj1 f,Gf.l.tl'lie:fi". ~ese eJro~1)t1on.'S' 

£~~~ V"'..4!'ie.t?• the moe,.11 s:i~e o-£ the ae.eo:u¢a?t'Jl' feather w~ o.w sq. in. 

lal'.'i&~r. :& .!.lightly lO>J'.{1.e'f' ,d,.iff¢'.r~,e V® ,1".e.$GJ:.\t in tll.G: V:!yei>.Aotte~. 

~. $~ondr~J1 fett:ther a:tz.e pf: ,ihe 1:1$.rred iotKS ·~· iJ.Jth sq. ni. l~~r· 

tlimt t.lie, ~~~resl'roIMlin,s pril.~J. 1tt1$r-0aft-0i"• 'bll t~ tll!ae:n pr:im:nt:, 

ai.:e~ .t~m the: ~l'~tr-~1 thro:ugli tlle ~eeo1:u:la:r;1 to t4~ tail .f~h~ tn 411 

bnt ,pn.e ~~~. 1Jl t;;:n,o Ool'.'l1i.sh, th~ rrizll -of t-,ll~· tal); f"e~h~ v~~ 

.g;i@f'°illi t.o xt@®~ ol' f~at:h-0rr; $lld tln.oe ;'e~l1\i.er •weight v~tes di:r:actly 

with pcm;r W$'ig1it (:fil!',oely, l9:S6), t_:hQ di£t~en~es b~t~1.ee:n inA:tvid.11,ul 
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11. 61 

• 1. 72 sq. in. 
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and l 

ei t 

an ~ • .38 • 'itJ. 1. 61 6. 86 10. 08 

1. 3. 26 a. 7.90 5.69 6.11 10. 9.5 10-. 00 8. C]l 

2. 3. 3.3 7.54 7. 91 4. 67 6.ao 9.5a 9. 97 11. 47 

r 3. 3.35 .5 . 94 6. 81 :5 .52 6. 32 10. 01 10. 00 9. 71 

4. 3.11 7.~ 7. 1.s 6.56 6. 9-2 1 .51 9.15 8.84 

6. . 60 u. 

Rhode Island Red 
Tail ondat"y fall 

a.th Bo t Peat!:ter. 
Size Size 

l!I inches inches 

6,73 11. 21 11. 10 11, 00 e . 1.3 l . 65 12, 26 11, 86 

1. 7. O 9 • .59 9.ts 11. 11 7. 86 12. 30 12 • .32 11.1s 

2. 6.33 11, 17 10. 64 l.0. 21 1.15 lJ. 17 11. 96 11. 90 

rd .3. 1. 13 1. 63 12, ,Sl 10. 6"' 9. 09 12, 88 12. 1.3 :10. 6: 

4. • oo 1a. 46 11 • ll , 10 7. 92 12 • .30 12. 79 11 . 81 -g; 
a.05 12. 60 1.3. 1a l:J, 20 



1ilh;t.te ~t,,n<!_otto !~tr(;)§_ Pl;![L!<?.1::1·l;;h Rock 
Prirrr.ary SOC011.da.ry 'l'e.il l:':>rima~· Secondary Tail 
Feathe~ Feather Feathe~ Feathe~ Feather Foather 

Dody TJ'eight Size Size Sizo Body 1!1Jeight. Size Size Size 
_ _,__.Jou:o._1.,,.s ...... ="'in.,2h~!~m~~-in£_he,_s ______ ~q§__~-El£~.~s . i11c~;;; ,_....,;;,i ... n_ches 

..E~4§ =12.~_g___J.2.07 

1. 6~6b,. 13.20 9.79 11.,81 s.oo 11.09 13.30 12.l}O 

2 .. 7.25 12.16 11 • .5.5 10.62 10.23 10.93 12 • .37 

3. 6.95 12.70 12.32 11 • .30 12.00 14.23 7.,61 

lj.., 6.l1-B 11 .. 32 11.9{) 11.05 7.11 11.,76 13.23 11.55 
,., 6., T10 12.2'. J!«lg/. 1±_4'3.2 :2.~ . -~-. - .. ¥ _!:L ~~.....-...;;;..,,."""-~---..,._~~~-~~?~· ..... 1S _ __:_~-~~- lt>..L4Q 

YJhi te Pl~h Rock 
Primary S0cm;;l:;t17 Tail 
F'eat;he:r Pea:thcr _Feather 

Body Weight Size Size Size 
_____ )2.£.~Ylc!g__w inpf!~-~L-:!.:P.£1'.tes 

X!leru.1 8.20 12.28 12.17 11.61 -
1. 1.10 12.90 12.63 11.60 

2,. 7.75 13.13 12.48 12.16 

3 .. t's.60 10.35 11.20 10.39 

4. 1.l~3 12.45 12.79 10.96 



.so 
Brierly, tho anril:,1t1a ot v ianoo uhawod tho follO"'j.ngt fhoro 

mro l"l'.i·ta.tlo!l. in .feather e1so ct'ffo1;1n the NlS ot the.so Vt:l"1ot1es 

than thoro iqa;s :bet-Pe 1ndiv1cltullo 1thi.n ve.r1crt:1os . fb<r.Jo dltteronecm 

o.t"C hit;hly s~ieDnt. 

»no to the lcl-t o di.ft rcme in pr11t!!J.7 foe.ther arcn 1>etwoon the 

llnntcn;o the 6 lnrr;or varl.m:i~, toort'I ;was b!t]hly sit,1H'tcent 

tl!fteronca ~ t eil" oc.rJ . 1th a ~Uar fe thor sh~ ~ 

d1ffereneo bet\ eon tho oomu: of the Coffli:ru"l t.n4 Cro:,sbroo.s is on tho 

oord.crlino or s1t;nif-1.CtUWet. fit11 tho toa.tbcr ciao of tho !'our rc-Jlin• 

inc larger vnriotieo 1:lCreMint;. tb01"0 TlQC a fJ.&ily zignH'ictU1t 

di.r.ro~enoc tt:-e th&ir r.:cttn3 rthen compnrod mt! tlm.t or tho Com!sl1. 

The · , fca:t.:her ~iE-0 <>£ the Qroaebrcds ~ sina.ller than either thttt 

or the .11to Jh>elcs or ~ottca. Yhl.s 41.tre.r~e is sign1f1onut. 

S1nec tho prl""ro"/ onthor :dze cit t: 

~~ tho.t· er tho Cro::s'bredo, a hi,gh v si~<'ice.nt d1ttorenGc 1a i'OW'ld 

b6~ecn thoii" nns. Th mcll difforonocs betl7oeo the 

sizes or +.he nitto oob, fi),mdottcro , rod ltoel:a t..'l-1 ned.c oro 

&:f.Gli1'1eont. 

•o :si~o cf> tbo second~ m.ng .featheris 1B :li.Qre ,roritilile t.hNl 

t e;i; or tho pr-fi:U1os. f1!l e. roir..zlt dii'tcu-cncM 11e0n t oz: cuat b& 

g;i-t':Q.t.nr "to 1be ignit-!~im.t. .t.et1oolly tho ~ma, d!i'f<lrcnO'ea {lWl• 

G1gnit1cant,. s1t;ntficant f".ln hieJlly nio,.i!'iel\..nt) round beL"'WCCC t.'bo 

'V'orioty .i,r~ feather aee.ilS ftro ~'l .t'OWld between tlic V'l.lrlcty 

~~11r., uf tho 8f>Condary :Centl,or. The dit'torcnco betttoo:n tbe coeondory 

i'eatl.or tu:mlUJ of :the C.roocbh>de end n.dtc ao.:ckD ie now!t;tdflol;ll.t. 

Bettroon t !?" pr!.t:Ar"J roo.tber c1zo ~f.Uls. th1s ditferono-e ffltD aii,i1fica..").t . 

!ha diff .oro11eG ~ th moe.n !Jt&os ot th~ pr1'm.llry toothora in tho 

... ~ost<ibrod.s Md Redn is h1guy oign4t1oant. D!fforoncoa bttt:r:ecn tho 
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means of their see<mdary feathers a,r(t only significant. 

Th& si~e of the tail .teathors is even more variable. Still greater 

dltterences ar4! required t.o give tests of significance. We the 

primary and secondary feathers , there mus a h1yily significant dif.f'Grence 

bet\veen the mean tail teather sizes of' the Bantam and the 6 ln;-ger 

vu1et1es . Very little differenee wu notod bet'\Yeon the Jaeen she ot 

the tall f"eathers 1n tho. 6 largo va.de:ti os . This mtS an °"tstandiug 

ditfe-renoe 11hi)n comparod '11th the shes of the two toraer feathers . With 

1i ttle ran_ge bet"R".een th<tir c.ean tail :£'Gather siz_es. tho C<>rnish. Cross-

bred, yendottes and lhJ. t-e Rocks shO\'IOd· e. nonsit:;µ1f1cant d1f'f1>r:ence, 

Tho mean s-110 of tho tail feat.here or the Reda a.,d Barred Rocka was 

la;-g~r than tl~t or tho Cornish. Thia dif.forenoo is signJi'ioant. Duo 

to einiler feather si~~s. all other differences between varietie3 are 

nGn81~H'1ocnt. 

A singl e analysia of cove.riano"8 waB m.ade between each of these 3 

fen.tho.rs and body r1eight . AD previously noted. be.c.an<Ht of the extreme-

rengcs 1n va.ri&ty body ueights. it was necusery to edjuot body she 

to a singlo .lllean. Arter removint the influence of 1N1ght, all feathor 

sizo d1tfercncea between ver-1e:t1es aro atUl h1Qlly sigru.rtc-ant. There 

ia lll>re v,ariat-ion betTl'ee:n the feather size 1:1oans of var1otiets than 

between 1.ndividue.ls within var1et1os,. Thea& data ~o given in Tables 

ll. Ill and XIII. 

Between body w&tght and the area of the pr il:lal'f i'&~thor, a 

correlation o~ • 747 W&S found. Prom aneJ.yais of eov~1ance on body 

weight and ai~e of' oeoond-uy feather , e. correl ation ot • 7611 was found 
\ 

tor all males . A correlation of .749 wa.s found between .body we~t 

end tail f'eatb.ol' .size. Being simlar, t.hea.e three valu s a.t\e all 
\ 

M~s~N~. ' 



ly dgnifioent 

ou.roe or 
Var1at:lo. 

total 
etween t e 
1 hi Birds 

*higbl i gn1f 1e 

33 
6 

'Z7 

88 • .,56 
78 • .32 
10. 34 

'blo 

i s:ts of' OQ'V ionee of Body 
iz of Fir t c L-.LHl""--L-

71.97 
66. ~ 
11. 60 

able I 

al:,si or Oov in.nee ot Body i i ght ( ) and 
.b of · riJt e ond ':J Pe thoi- (B) 

aa.56 e1 .53 
1s. 22 90. 12 
10. 34 -s • .59 

32 
6 

a6 

Oot'X'el t1on 
Ooef f io ien:;:;;;;t__..,._...,._ 

761 7 ° 
- . 61138 

V\ 
I\) 



source of 
Variation 

Total 
Between the o.n 
1 thin tho B1 rds 

egrees or 
Preedo.m 

**h ~ &igni ioant 

Table XlII 

Analysb of Oovarianoe or Body eight (X) and 
Sise of Vourth Tail Fe!l.ther (C) 

101.ee 
87.22 
14. 66 

209.1.5 
1s 1.69 

47,46 

ror ot a,tima.te 
S ot DegJ"eee ot an Correlation 
qua.re reedo Squa.r. Ooetfieient 

32 
6 

26 

e74862H 

. 6618S 



h.uve e.ia,t,~ tlyint;, e.bil:l.t'J• 

Frati t~,o all,a!ysia or eov~imce pf l)ody •se,ignt tmd tttil :fetltJ1er 

ab,r, •tlmi vN:ietlf$., a htghly 1S'ign1fic.e.n.t veli1e VM oihta~.. fhi$ 

fi~"llre 1$, .462. $11ch ~. value t@ds t¢: off&f>t ~lie min11s eorralc.tto:n 

·;;ie,!ght iu domestice fov;l vtill he inolud.ed. Th•e findings we:.rc s-oeu~ 

i:o,d.ep:m1d;tnt:ty of tho vrese:rrt p~~1~,. .tuthouf)l\,S:~ur.ed lilte:r~ this 

~d.1.t.ioo&l ,¥e>:r"lt ele.e.rly a!:..ona tlio ~ffeots of e'~,tra'tj.on on feather, 

,;:~1.g,,.'tt in d'.om1£iside for;l. Sine:e these .findin,g$ \t,eJ>e sfJ:eur~ in t.rc.J.a 
,', 

,, 

.m«n.ner,. they will be introdtieea sepert1.t~l.y f'll'o[n,x ~o abo'V:e paper. 

IiQ'vm·il'er., aom~ of the l1tor,ature ref~r·eneen lur,te e.itoo.tiy t,een. O'i:t~. 



ss 
.Etf'ects ot Castr ation on Pea.thcr lTeit-)lt 1n Domestic Fowl 

Systematic studies on the eftoets of cutre.tion in the cock Oallue 

docrestieus ~re not nwnerous, although orchoton.:, han beon prnctieed for 

som.o time. To ooat c-.suttl observers thoro seotw to bo no indic~ti on 

that eastr~tion hos nn o.ppreoio.ble effect upon tho plw:i.age of the ce.pon. 

Accor-ding tc Do:.mt (19.39. p . 270). Sellh&in in 1898. Goodale in 191.3 and 

1916, Zroro.do,mky in 1922, F1nlczy 1n 19~, nnd Benoit in 1929 reported 

a. grcate'!' feather lent;th for the ce.pon, while Rorm-n.t1 in 19.31 a.nd 19.:,4 

shamid the .f'eathe-r weight or oapons of :the Polinh Oreerileg, Tf..i!ch is 

a rel ativel~· sDflll• bodied bird, to bo 6 .13 to 7.42 percent of body 

t101[;ht while the fcnther ,1eight tor cooks of the samo orcc,d wns only 

4.4.3 to s. 72 percent of' body weight. tfnlesa capon feathers are 

narrower, these investigations indicate that thore iJ e. dif'ferenee 

i n feather woight or oookcrols and oe.!)Ons . Ja teh&ll , Ca.rd and 

Ha.'!\ilton ( 1926) found reo.ther weight on grD'Wing White Plycouth. Rook 

cookerels and eapons to v~r-,J from 3.79 to 7. 90 percent and 6. ~ to 

8. 28 porcent of the live body weight respecrt1vely. 

The following ti~od was devised to s.ecu.re a. compu-ablei uoasttro 

ot feather wei ght in ea.pons -and eoo-ker()ls . At 6 n&eks o:f' ace, SO 

Barred Rook cookerels e.nd SO capons of the se.tne vn:rioty wre sope.rately 

ynrdcd under situla.r methods of f'eed1ng @d o ep.eeo..-:tent. Upon roaching 

24 \'.eeks of ft&C, on Auf}lst 1, and. t horeaf't~r cm the first or eaoh of 

the S following months . 10 eo.pons and. 10 eoclc!lar\,l s wero randomly 

6oleoted for the dctomination 0£ f'-eather t191gll't. 1'llese birds wore 

c00-pod without feed r-or 18 houre, then weighed, ~lled, and plucked. 

At the 24 end 29 wc,eks periods. the feather l'fe1g.ht was obt-41.ned 
I 

by dry picking all of the t-ee.thers end veighing thez:i. 1n a cotton bag. 



Fo th re~ a.inin 3 por1 

tr ctin~ t pluck d bo 

t e eat er e1 t u obtained by au 

eight tro th t ou 

ioh pe ufl or tho 1 $C d et10 oi' pluck • 

Th follo r of cockerel.B end capo 
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ob orved, their e 11v b 1gh.t at o a~ 

of t e t-e pecti • 

tea._t er 
Date .A e in r of" el t 

~ eeks I ind 1nd.1v1dttel 1?9tl?lds -
Aug. 1 24 Cockerel 10 5.14 0. 28 

C po 10 s. a 0. 36 

Coo crel 10 5.49 0. 3.3 
Sept. 3 29 Capon 10 5.64 0. 4.3 

Oct. 2 33 
Cockerel 10 6.13 0 • .36 
C pon 10 6.89 0.52 

Oct . 30 37 
Coe or 1 ' 6. 82 0. 45 
Capon ' 7. 11 0 • .51 

40 Coc-korol 9 11.12 -0. 45 
ov. 20 C&PQ 9 7.24 0.55 

h body e1gllt of both cockerels and ca.pons continued to 1no.reue 

t highly significant t throu.gho11t the period or ob e .tion. 

D1ti'e ce e1ghtfl of cocks d capona a.t any ne 

re st tistioall nQn lgnificant . 

Lik !ee s e4 hi y aignii'ioant inoreaae 

th e. igbt increased wttb body ight. By 

highly aigniN.cant d1ff'eren04t 1n tea-th r eight 

oocks . 1'hereai'ter. the fe thp-r · or oapona 

re in es.ch auooe.s&ive riod. Cast-r ti , r val of 

th gonads, ca.us an 1nore o in t unt or f-<tat e prior to 24 
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lld.z ~tudy a.hdl~ 'tl~~ l'\~le:tio11Shl.p of f{)at,h~ nw11till)r. fe€t.-'1;!~.r \'leJl,nt 

tU::141 ffJatb.¢:r;- ~:ht~ 'IQ bodjy v1eJ;f;:,~t ot 34 i.rtatur~ 1*1lm, • Jill reoo:.11:e i~»e 

~'1.t'\1:;ttod by tho ~thods: of' ~,lAly~.ts cf vprtooo1l t.mi.l G,o:vn~.i.e-<Jice., fht· 

folloi:~1:m; root1ltrJ Vtflre $ffe.ttl",(;l(i:, 

l.• 11e:ti;th~s of hoeit'l ·MU thos~ ttp t~ ~. po;f:ri;:t 1/3 of tho 110,~~ttJ?'tl« 

neck l.ength 'W(',f,te ¢.(')Utl:t·ed:; .ro1d 11$it;;Ji~. fo1;1QJ,. fet>;l.,ho.r v;eiil~t ··m,,r,. ~$tt 

eecured, .• 

2. !~41 lllJ.;l'ibfir oft :fen:t!2{ll":S !'otmrl o,n on,o tthitQ '!'.f;:rtilliit.itte tonoJ.e 

(!5.61} }.').Ott,.'lldS) tlo;tl ,.$1$• 

.3• ,qathor 1,w.il~r; ie, .a bl"~d ¢htll'll<rter:ti:itic of v:e1rlet;to:;. :m. 
W'.f!()t:t!:i$ . .of nor,!l'el aciz~,. th~ ·SI.'ic.ll~st Jj!er.u.1. fetd:J,:c;l:' immher wo.o f'<:>111.1<1 

4. :t:i'J,J'4l t\crithor· :1;1M;itl$l,· 0£ t\:t{} J?l~outh Rock vgr!et!~ rror~ 

t:ifiilat-. f?,lioar; l$lro1t.1 :'.t~ ;;1r4.e x D~.k Cornish :i7otml.e Ot-0$$ termad 

tQ ~ppro~h fc,ath(ll' ntttuhelr ~f Park Oo:pn1t;h . d:~1 • 

.s;. in toii:r of tho :flve vtlrt.11,tti,~, ~p:h 11?1,.c;Jcml L":4ivi&iuls Q!f 

s1n.1ilfiX' beey weif;l:tt h~1 'tho m1n1:r.iur.a r~'*"i;ll.t;;l1; nu;i11~r. 

,. i~t.1tt:J10:r rr.:iufb'O:r Ji»:ro~*1s with tllie .():.1:~.S J?d-i.~.r .of t1o~it w~:l.gh't.t 

{!;fl COJttl;\'®1:;.~ 't;Q f~e:tllel' "ln,;t~h't: vi'l't~ch iii:lC~'SQ,SCJS with the 1.256 po,7~ 

¢.f t'\t·hen ealcitlt1:too by ·che u;.,,o1::Jiar:l of l4n$~, :s.qn~e.~. 

1• .J?o~rtlifJr' ;;7~!f17l"c. "P ·t:o ,t:,; point l/J qt the r;1ee.erxred x1ocJ: lencth 

e~x.uue ~o 1•9l"'¢:olit of' tho ·total t·~~thol' vr¢ie;!:i,:t. 

$., .lfo· reltd::,i..o:n "r,'D.S i'ottt:rd bet\:.reoo r,etJtl:i:er W$cigJrt. ~l 1er1o4 of 

z,~~ aJ whi,!h M.rds ,,,ere pl1:1,~kf¥l. 

9,. a(U;'k o.ot'1US1'l li;e,i ().' $'.nt~ll~ V711):itht )0%' f~thor th~i O'UU"ef 
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largor varieties . eight r feather of Rhode Island Red e X Dar 

Cornish r e Gross was int 1a.te betwee t at ot the1r parents. 

10. 1th1n v det1es ot feather eight, :float or nu ber 1s related 

to visual plum e outline. 

11. Correlation coeffio1 t ti, en feather n ber" e;lght and 

d se to od.y weight were detorr.dnod for all birds . Correlation o'f' these 

taetore tM.n 

dy eight 

J.ll -ird 

lthin Varieties - .090 . 1 

12. Later, 

..addi tlo :al f eo.ther eight dat 

1 1 "'.) • ¥ • .,6 - . 611 .662 

uth oek ooc .:er ls and caponsy. 

soour • Both groups reached this 

maximum. toathcr 1ght prior to 001npletion of neral bo<ly growth. 

13. Capons reached tlu)ir 1:r.ium i'eathor eight tween the ent 

ninth 1.nd thirt el• re.ached the1r 

hird th1 • seventh ,ee·- • 
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