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~ EW~ having JrlOl'P Illan t\\'o nipplps an' ohst'.l·wd fl'eqlll'ntly, but, 
Tittle' tent ion hafl hl'l'lI gin'lI to thl' 1lI11ltillipplt' II'ait in shel'p­

ctil'eNli g opel'atiolls 01' I·PSPHI'('h.W ol'k iII iii:! t (>d by Alexnnder
1;xrahn 11(,11 fo(,W';pd atl-Plltioll 011 tIlE' ITa it. a lid rill' fioek founded 
Tiy hil~·p('pi"pd C'OIlsidemhle ptlhlkity, Jiis objediy(' "':IS to develop 
:t type of sheep that could pl'odlll'e Iwo 01' 1Il000e lambs at a birth and 
h:l.Y8 ntlef(lIate milk Oil -whith to I'aifle thplll.InYest il!at-iollS ",ith his 
orig'innl flo('k dpl1lolls(Taf('(l thai the 1lI11llhpI' of nipples ('oultl he 
increased hy sl'l('etion. and SOIlIP SU('('l'SS appnl'pntl,Y nltended eft"orts 
to increase the ten<1Pl1cy 1'01' mllHiplt, births, . 
_ Castle (5)2 examll1pd ('he daht accullnilntecl by Bell (7) and con­
cluded that the character, 511 pc I'll t11l1('ra I'Y 11 ip p le5, is Stl'Ollgly in herit¢d, 
---~, " 

1 J(e('eivl'(l C.w 11II1lllclitioll S('Jlt""lh~1' 111, ,1 II.!! •. 
• Hnll(' II 11 III III' I'N III 1IIlI'(,IIUIi'~('~ "(,r",· 1.0 1.1I1'I'n(II(',' ('ltp!l, p. Iti. 
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but. no ~~et{l,iled analysis was made. to determine the mode or degree of 
]I~ritilbility. Ritzman (/.3) studied the problem further Imc1 pl'opose(l •. 
an explanution of the mode of inheritance. It was based 011 the as­
sqm,ption that, additional gland developlllent was correlated with a 

·l:~rge number of nipples. 'l'he theory pl'opose<l illcluded three puirs 
of genes for gland deyelopment and three pt,il's for nipple number. 
These genes might be present jil y:trying "dosltges," and recombinn,­

o 	 tiol1s could result in ofl'spring having YIIl'jouS nmnbers of nipples and 
varying degrees of nipple and gland development. Ritzman I'eports 
that the theoretical :t11d expected ratios were in rather close agree­
ment. 

POPOyn, and Kardymovich (lf3) studied inheritance of the multi­
nipple condition in varions breeds of sheep in Russin and concluded 
that foul' nipples resulted from the presen('e of dominant genes.r X. 
whereas l'wes with two nipples had recessive gent'S 'II Ii, I~wes with 
lntel'med.iare. nipple (leVl'lopnll'nt were assul1Il'cl to bl.' hei'l.'l'ozygolls. 
LV 11.·. It ,,,as asslIl\1ed thnt .r m\;!'t lIot be ('omplE'h'ly dOlllinallt in all 
ellses, and it was suggl.'f'ih·<l that Ol'('lIl'1'l'lI(,1.' of mOl'e thall fOlll' nipples 
was dne to It modifie1'. A''I/, whieh opl'I'atl'd only ill thl' 1)1'l'sl'nc(' of-r, 

PURPOSE OF THE STUDY 

Two important C{l1l'stiollS ('ol1ee1'11ing tlll'· 11sl.'f11111('sS of tIll' I11nlti­
nipple condition renl:tin('(1 11nnnSWPI'l'd: (1) An' thl' nmlt-inipple 
trait and the tendency fot' lll1J1tinipple births ('ol'I'plat'Nl! (~) Do • 
l:LlI1bs from I.'wes with nHH'e than t 1\'0 nipph's oJJtain nlO1'l' milk and 

'.' 
thel'e.fore.make. fastl'l' gains than othl'I'lnmbH! fro unsw('I' tllesl' qnes­

,tiOllS HlHl, from the 1'('Sl1lts oiltainl'(]. to <ll'iprlllilH' I\'hethel' this tmit 
should be enC'otll'age(1 by HPlp('f ion. wlwthpl' it is l1ndesimblp (ill whic'h 
cnse ewes possessing it sholild i)(' elinlinatN1), 01' w\tptlwl'it is IInilll­
portant nnd thel'pfol'P lIlay hp disl'l'p:u1'(lp<l in l)J'aeti(';d hl'l'l'ding opem­
tion~. a sl1l(l), was hl'p:llnin 10+1 by tIl(' rni!'l'(J Stah's ])('p:tl'tlllent of 
Ag,.l'lCnlture with cles(,PIHlants of the Bell flock. 

HISTORY OF THE j\'lULTINfPPLED SHEEP 

Alex:mdel' Gmhalll BI.'II bpp:an shel'p bl'(wding in IHH!)' lind (1l'tailed 
records 011 the. ()('el1l'I'l'lH'P of Ille nlltltinippll.' ('onditioll in his noek 
date from HmO. His ori!!illnl fiot'k of 1l1111tinippled lInimals was ap­
pill'ently selectNI frOI" 1l0l1dNWl'ipt· fnl'lIl HoekR in the vi('inil'y of his 
farm at Bl'inl1 BhrPHp:h. neal' Had(h,(·k. ~o\'a SI'otia find the mutton 
and wool qualities \\'PI'p not \\,l'11 (\(,\'plo]lpd. This oilsl'I'\'at iOIl is horne 
out by :Milll'l' (8). who uSNl a lIlultinippll'11 ralll dl'SI'('IHlpt\ from Bl'Il's 
flock 011 inl])l'OVNI ew('s at HothamstNI. Engialll1. t\JHI diHc'al'<led the 
]amhs'bl'(';llIse of th('il' infPl'iOl' eh:u'adl'I'isties, Bl'I1':~ tloek was l)1'oken 
up in 11)1+, but: part: of it was ('onlinued hy .Mrs, Hpl!. and Mr, B(,]] 
supervised it and ltnot\t('I' pal't of thl' flot'k, owned by It neighbor, 
until .Tune 1!)2~,. shortly bl'fOl'~~ B~'lI'H <Il'ath. Details of the manage­
ment and breeding are gi \'en by him (fZ, 3).3 • 

The Ne'o\' H:nnpshire Agl'leultul'al Expel'imell! Rtation (.?,10) ob­
tained one ram aud live eweS :from Mrs. Hell's Hoek iu 1!)2~ and eight 

'1IlC{)rmntl{)1I nlso Is gl"rll III th,· rnllowillg ppriorlh'nl: Rf:I,L, A, n, SHF.F.l'nm:F.m~n 
EXI'tm.UIEI;T>l O~ 1I~:I~:i nllm~.lfm, BI'IIIII Bhl'('fl/.:h IIp('nrd,,!' 10: !llIs-aSG. Hila. ('I'ypewl'lttclI,) 
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ERR:,Tr:. SHEET 

Legend under illustration on page 5, should read: 

Figure 4.-,.verage number of nipples, by sir!:: groups, on sires, dams, and off­
spring in the multinippled flock during more recent years. These data were 
obtained during 1926-1943, inclusive. 
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more ewes in 1924. This station had already develbped a flock of 
Southdown X Unmboui11et sheep and also a group of .Rambouillet 
X Oxford sheep, bllt most of the latter cross had been discardecl.. :Mul­
tinippled mills were mated to ewp,s of the two crosses in an attempt 
to combine desimble mutton and wool chnl'llctel'istics and the mu1ti­
nipple trait. Later on, lllallY of the e,,-es descending from this cross 
were mated with a fOlll'-nipplell Suirolk ram to give the sheep the 
appeamnce of a stanclard Iweed. This \\"01'1. is described jn detllil 
by Ritzman (1,9, 1.0 . 

• 
Frm'm: l.-Hp\l,'p"Plllun\·p ('w'~" iUt'ilH\P<1 In tlli" >;,"dr, The hlac\.·fnceu ewes 

hHYl' 1IPJlI'OXi'IIHj('I~' I:~ Hlln'olk, 1;; I\pll 1IIIIItilli!)))I,', 1,',; HOllth£1nwn, nnd 1/.-; 
JtHlllilollilipt hlond. 'I'hl' \l'hil'l··1'1I1'\',1 P\\'p ita;.; Ik 1\1'11 1III1Itlnlpplt>,!,4 HOllth!lnwn, 
alld ·'11 lt1lll1htnlilll't' hlllild. 

• 

;\(ost of I'll(> flo('k thlls fOl'lll£'cl at tilt' Xew HampshiJ'e stntion was 
])III'('hasNl by the HIII'pall of ..:\nillllll llHll1Stl',Y of !'lIP Fnited Stutes 
Dep:u'tl1l£'nt of Agl'i('ldllll't' and tl'allsfel'I'pd, late in 1$>4:1, to the 
rnit£'c1 Statps Morga II llnl'st' Fal'lll, Midcllp!JIII'Y. \'1'. Till' transferred 
un ima Is illelnd£'(l 1 fi i'ellla Ips of a PPl'Oxi Ill:l t('ly ~~ Hell mnltinipple. 
1/.~ Southclo\\'ll. alld 1J~ H:lIlibonillpl' blood (1'('fl'I'I'('(] to later as the"R" 
:milnals), :\11(1 -J.(j felll:llc's of a)lpl,t)xilllatl'ly li~ Hllfl'olk. 1Jt. B,,11 mnlti­
nipph'.lj8 HOlltlldo\\,ll. anc1lh Halllilonillt,t blood (till' "SIr' animals). 
Most of tlH'se e\\'ps had ..j.nipph'fi :lIIcl SOllIe had :i Or n. Hl'I)),l'Sentative 
l'W£'S are f'ihO\\,ll in figlll'~ 1. Hallls lIHl'(l 011 this floek of ewes at l\Iiddle­
blll'Y hnd 4: llippl£'fi, ex('£'pt 1 win· fi nippll's. These included 2 SE 
rams, 1 Suirolk ram Ollit had bel'1l uSNl in Hie flock at New Hnmp­
shire, 2 l'ltmS l'£'slIlting from mating the Suffolk to SR ewes, 1 ram 
resulting :from mating II B ram to nn SB l'we, and 2 Oollllnbia ,rams. 
TYiJica.1l':tI11S prodll('ed 01'118('(1 ill tllp flock aI'£' f'ihown in figure 2. 

The dat:111Sed in thif'i stll(ly \\'el'e obtain£'d during 3 years of breed­
iug work at l\Iiddll'bm'Y, \'1'.. from thp foundation ewes of the Middle­
bury flock, from their immediate ancestors at the New Humpshire 
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Fw!'m: :.!.-I"!Il1l· 1':tllI" IlInl' \\'1'1'1' 1'1,,,1111"1'11 01' 11"('11 ill 111l' 1lllIllillippll' 11'1('1,: • 
il, Rum or % 111'11 1I1l111il1ipplp, I~ NOIIIII<I".I"ll. :11111 II It:lllillouilll't IIl0lld: II, 
1lIlIllil1ippl .. d SII1't'.. lk ":1111 11,..11 I" illll',,1I111'1' NUI'!'oll, 111.",,1 illtll 111l' 1I'l('k al tlip 
Xe\\' lI:ullp"lIil'l' st:lli(ll1: (' HIIII n, 1\\'11 1':1111;; "I' I.~ SIIITolk, ''t 1II'IIIIIIIItillippil', 
~(. ~\l1I\ IIdo\\,II, nlld I,~ It:llllliollilll'l bllllld. 

• 

YEAR 

I'Wl'IlJ:: a,--AYl'nII!P 1IIIIIIhl'I'" 01' lIippll'''; 'PI'I' llIlillllll. h~' ~'(':lI'S, 011 ;;irl's, (1:1\l1~, 
a litI OfCS\,I'illl! in 1:I'Il's ol'i.g-illal 1IIlIItinippll'!1 Ilw:k, 
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stl~tioIl, and from the original Bell flock tln'ough dat::t blbullttecl by 
Ben (1) und. summaTized by Castle (5). Details of the metllOc1s of 
obtttillillg and analyzing the data llre given ill subsequent sections. 

DATA AND DISCUSSION 

INHERITANCE OF THE MUVl'INll'l'LE TRAIT 

ThereSUltH of He]e('tion fOl' the ll1ultiJlippJe ('ollllition in the origiIml 
Bell .flock are presented in Jigure a. They show that it was possible, 
by selection of rams and ewes, to increasc the ILvcrage nipple number 
in offspring to approximately four in It comparatively sho1!t time. 
Progress beyond this point, was mnch slower even though rams aver­
uging approximately six nipples were used and the number of nipples 
Oil dams lwel'aged six or nearly so from uno on. 

The numbers of nipples OIl sires, dams, a1ld oli'spring in the flock 
at the Morgan Ilol'S(~ Farlll and OIL part of this flock and its ancestors 
at the New Htllllpshirc statioll are shown ill !igtln~ -I-. Thl' rams are. 

7'1-------------=--------------. 

'.
". 

2 ... .. .. ... .. .. 0 .,0.. 
N .. ::! ! .., ., .. ..... 0 ~ :c '" N .. on ... .. ...,.. ., .. z ....z zc ., 

N 

0 ., .. <II ., .. on .. '" ..'" on on on :IE :IE :IE ¥. >< 
SIRE NUMBERS (IN C~RONOLnGICAL OROER OF USE) 

I."wn:!,; :!.-FtlUI' r:tlll~ Ih:lt \\"\'1'\' prO\!\ll'C(\ (JL' \lSCt! in the lIIuitiniJlP!cd floCl!;.: 
sl))'in~ in the lIluitinippil'(\ lillek during IllUL'e L'Cl!ent year::!. These tiata were 
obtained tiUL'ing 1!):!(j-l!H3, inl!1usiye. 

placed in the chart in ordcl' of the first year in which each was used. 
The periods of usc J'ilngpd fl'OlIl ] to (l yeH,rs. Ham A 2:)7 WfiS first 
HHed in 10:2(; and rams K :H)!)() and K ·j,188 wprc IIHPd .in 1043. During 
the early yean; at tIl(' Xl'\\' llampshirc station. the awr:lge numbers 
of ltipples in the Hock dropped IJt'low the level established by.Bell, 
ow.ing' to crossing ",it'll (Yilt'S that did. not possess t'he mnlt.inipple 
clmractcr. However, by s'clection of rams and cwes possessing four 
or more nipples. the number 011 the offspring was soon stabilized at 
approximately four. 

.An ar~lysis of variancc WitS made with the 668 progeny included 
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" 	 iil figure 4 to determine the significllnce of differences between sires 
in. ,the numbeI's of nipples on their progeny, after adjustment for • 
numbers of nipples on the ewes to which the sires were mated.. The 
reslllts are presented in table 1. They show tlllLv the mms differed 
si:,rnificlUltly :in their ability to transmit an increased number of 
nil)ples to their offspring. 

TAIIJ.E 1.-.I1/(/11/'~;'~ of dll'o/'ilt/tr'r of 111" 1I1111//W/'S of lIillP/rll 011 dams ((nil /.TII';I' 
/JI'O!l('IIJI,ll'J (/('/.('1"11/;11(' the ,~i!JlliJi"(/I/r'(' of ,liff/'/"('II/'{',~ Ilf'I'I'1'('1I ,~;,.(' fI!'OlllIS 

-'--"~I-~ i!:llllllsnnd S(IUare8 of pro,illdfl E'rrnr~ of e8Iilll,,~e0 , . 	 ' 
Source 01 mrialiun ~~~~'i:'~,:'1 I I I .,.- -~: - - . ~----

.11 ) <;. s'S.' Slllll of Degrt'es of Mean 

"_'~~_:___'~""_I ,rll. '1I-"_I~I~I~li~:~C~()~~{' 
TotaL ____ •••• ... ... 1 {)1;8178!1.:l1 i ;'02.01 : il·1.81. 276.01 lltii ..... . 
Between Him groups...... • 18 , :'7:1.:;,; !481l.:m -162.80 .......+............_.. 

Within sire group.... .. U50: 215.i6 1.;.112 251.\12 250.ill I Hoi!) 0.387 

, . ,, 
Fot testaf significance of meum; ndjusted (ur dHTcrcJlt.'c!'J nllIong tllLIn8 .. : 18 , I .4;;1/ 

I Progeny aI, tile ~"w IIl1l11p""in' ,tntino; nlit! tI", U, S, Departll1ent of Agriculture, 
, It' vUlue = 3.75, which j~ highly significaut. 

The relation between the II II IIIbe I' of nipples on the dams and the 
number on their offspring was determined on 668 dam-offspring pairs 
on a within-sire basis. A ewe was included OJlce for each offspring 
produced. 1'he coefiicient of correlation was +0.072, and the coefiicient • 
'of regression was also 0.072. Both of these figures were too small 
to be significant, but they approached significitllce at the level of 
P = 0.05. 

The within-sire dam-progeny correlation may be used as a basis 
for estimating heritability owing to additive effects of genes. The co­
efficient of correlation is multiplied by 2. This method and others for 
estimating heritability are, de~;<!I'ibed by "'hatley (17). In the present 
study the estimate of hel'ithbility was 14.4 percent. ObvioIH;ly, this 
is only It rough approximation since the correlation Oil which it is 
based is not sul1ieiently large to be significant. It is mther low ill 
contrast with Castle's (6) statement that the multinipple character 
is strongly inherited. 110we"er, the present data 'were obtained on It 
population in which the nUlIlbel' of nipples had be('oll1e stabilized 
rellsonnhly well (lig. 4), Wliel'CllS the dahL stlldied by Castle (lig. 3) 
were obtained when the nipple number was being increased by selec­
tion. 

The estimates of heritability given in the pl'f:l<:cding pa1'agl'aph 'were 
hased on the total II II JIIbpl' of lIipples on each dalll tlml her oll'spl'ing. 

'\ Data wem a.vailable. 011 S:1 <lum-l1allght-pl' puil's. ('olh'dl'd at the ~ew 
\ \\ Hnmpshire. station and the :Morgan H01'5eIJ'aI'In, in which the numbers 

" 	 of functional IIi ppl!'s on bol II cIa illS Ilnd daup:hters were known. '1'he 
daughters were 5i reel by 12 rallls. An ann lysis of vltria1lCe and covlLl'i­
Itl\ce of the type pn'st'llted in hlble 1 showl'tl t1mt the val'iatiOll be­
t,\\'eenofl'l'lpring of millS ollly appl'oa<.'hed sigllificance. The relation • 
between dams and daughh'l's, as shown by It <'oefficient of correlation, 
was 0.13. The coeflicient of regression was 0.11. These figures Itl'e not 
significant. Bstimlltes of heritability based on them would be 26 and 
22 percent, respectively. 
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The above .~stillates of heritability ltrenl1 based on coefficients of 
correh~tioll and regression that are. too small to be si~li fi.CILllt .[lIld 
therefore must he l'egnrded as tentatIve. Howe,ver. they lIlchcate that 
Vlwlations in nipple number and functioll were determined in pltrt by 
heredit),' in the population studied. These (~stinlates were obtained 011 

tl population ill which nipple lIumbel' ha<1 htlPn established at a fairly 
high leyel by sl'lt'ctioll. Estilllntes 011 anillmls in wllith the trait hud 
110t been so well I1xetl, therefore. might be <]nil'e different. 

REI,ATION OF TOTAL Nll~I8":R (w NII'PLES TO NllMiJER OF 

FUNCTIONAL NIPPI,ES 


Unny extra nipples are not fUlldiOlllll. 'I'll is fnct is mustrated by 
the dahl, giyeu ill ttlb]e 2. 011 106 ewes frolll th!' Xew Hampshire sta­
tiol1 and the ~1(H'I!Hll Horse FaI'Ill , 'rile ('()('flit-ient: l)f correlation 
bctwel'll totallllUllbl'l' of nipples :111« tl\(\ 1l1ll11lll'I' of i'UllctiOllltl nipples 
was 0.2,1:, which is stlltisti<:ally signifkanL 

TABU: 2.-R(!/(Itiol/. bc(u·c('l/. 10101 1I11I1I11I'/, (Jll/iJlJlI(',~ II//el IIIIII/ber of /iwc:tiol/(l,l 
l/i/lI)I(',~ 

r'~Wf'S with indh':~(fltl nllluhl,'r n~ ~:I~(:t~ionnl I 
nit)vh's ; A w'rage numher 

• .~._____._"."." ' of fll'ne/ional Xipplrs m,,'r ('we Totu! 
(nlllllbpr) {'Wt'~ f I nipp1es per ewe 

• ,i (Ii 1,--­
i-'-"~ 

;\'1I11/1Jer IXl/mber N1I1I/ber ':~;':/~be~ 1'~'llmber ,t Numher 
\ 

2 I . 2.11 
'J 0 ~ - ....... - .. t 2.03 

4 xii 18 1).1 3 .. 1i 
5 I:l 0 ;; ;1 ._......i 3.U 
6 I (I 2 4.01 I 0 i 

RELATION Ok' NU\lIlER OF Nu'l'u:s TO LAMB PnOUlJC'l'JON 

The. vitn.l question. wht>1l t'ollsidel'illg the dl'simbility of the IImltj­
nipple trait. is whether 1111 iU(,I'p:tst,d T111111bt'r of nipplps is associat~d 
with tl large lamb CI'Op. :tnint'reaSl'd rntl' of gl'owth ill lalllus. 01' both. 
Cnstle (/j) points out that thel'(' is not necessRl'ily allY relation be­
t,,'een llumbel' of nipples Hnd twillnillg. and thnt there is lIothing: in 
the records 011 Bell's flock to indkate whether 01' not an incl'ease in 
milk production accompanied the in(')'('aHe ill nUlllber of nipples pel' 
ewe. Castle doubted wht'ther 1ll£'.J't' yal'i:dionin number oil nipples 
would ali'pet matt'l'i:t1ly the a1110Ullt of lIlilk pl'odll<!t>d, 

The i'prtility of ewes vade:;; with ng~'. Tld~ Jar! was sho"'l1 hy 
Johansson un. who fOllnd that fpJ'tility int'I'ensetl to the fomth to 
seyenth year of age and then decreased slightly. Kelley (7) reported 
thnt :Mel'ino ewes produced the largest percentage of twins between 
4: alHllO yea!'H of age. A sinJilnr efred of age WnS found in tlle datu 
on IllUltill i ppled sheep (fig. [,) eollected at the N ew Hn.mp~h'tJ'e station 
and the )lorgan Horse Ji'al'lll. The lwcmge numher of lambs pel' birth 

. increased up to 6 years of age of the l':"'(', and this trend W!l',j sil"I'niti­
cal1t.4 .lUtel' () yeaL'9, the level of lamb production declined, b\lt the 

~ F0I: signlficallce of age dlll\!rcllc\'!j: !! to n yvnrK, I' =< 0,01. ; 7 to 10 years, P = > O.Otl. 
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'1.1 ' 

1~2~----~!~------+4------~S------~6~----~7~----~8~------~9------~ 
AGE OF EWE (YEARS) 

-FiGURE u.-llelutiull of: lI~l' IIf ewe to Jl\lluber of larllbs lU'olluceli nt Il lalllbing. 

trend WItS not sbttistically sigllilicallt with the small numbers i1l­
yolvecl (tal)le :3). Therefore, ill considering the l'el:ttion between 
number of nipples on ewes alld number of lambs produced, it was 
necessary to study the data within each age group. 

The relation between number of nipples on ewes and the number 
of offspring produced at a lambing, in each age group, is shown in 
tllble 3. The coefficients of correlation are low, and in only one group 
(4<yeIl1'-old ewes) was It coefticient sufficiently large to be signiticallt. 
Since most of the coeliicients are positive, there nm)' be some relation 

~rA.JlLE ",-Relation bet-weel/ IIml/·ber of l/if!111e,Y on Clces (/1/(11l1w/.bcr of of!81)rillll 
[lI'Orll/l'l'tl 

RELATIONOI~ TOTAL Nt.:.\IJl8R ()Io' :-111'1'1.1':8 '1'0 NUMBlm OF OFFSPRING 

-~lIe of dam (years) I~l1m:e~~r C\\'C~ ;A\'C:"~" ~1:':I~"r 'IA\'"rIIge~:'IIIb~rorI C"~;~;~.'\~~~; ~~I~,~{,~~I:~~i:1I
; or IIipples l"IIIb~ produced I IIippl"s alld or l"IIIb6 

• 324' /I-------t II ' 'I" 11,'~"II'7r,1M ~ 1:;',3 8:lf. 
80 ~. 19 1.(10 10.21I 

6 liZ ~,21 1.7:3 O,():! 
6 ·12 ·I.Z~ J.ill 0.01 
7 an ., ')'1 I.H7 0, I , 
8 H ·1 :1:1 I.fl-ll,liO ',' 0,27._.'9 ·1 ,1,fiO • _____________ 

10 !! v.Ot) 1~OO j_________ .. ____.. _.. " 
------,."'---. .-... --~--~ . --_.,.. .......... _­

~ELATION' OP ~lJ~IBJ::R 01" FlJNCTIO:-;AL SII'I'LI':S' TO N.U~lI31m 011 OFFSPRING 
...- ".,-~~--"-----

2 103 a.n 1.:1:1 -().()()., 
3 II .. !l.ti , .i;·1 - O.1l2 
4 ill :1.·1. I.:m .' -I 0.20 
5 01 :1.4 1,701 I· O.IN! 
6 oil :\.4 I. i8 - 0, Ia 
7 :10 :1.:1 1,li7 + 0,20 
8 14 :1 •.( I,nl + U.02 
\I .. ·1.2 I.M) 

10 2 4,5 I.UO .. -........ -....... _- ...... -- ..... "' .. ,. ..... 

.,.".,....-.._____. ,.,_A __ ~,_._ ----.._.-., 

• 
. •. 

I Significant. . • 
"Differences between numbern or ewe~ in two studle. were due to the ract that data on IlUlilber of 

.lurictional' nippk..; were not obtnin·,d ill a low e,,"es, ­
.; l·l.Iilihly .ignil,icant. 
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between the two chlmwteristics, bu," it is too low to be of prncticul 
"Itlue in any selection, for selection f<H' one trait would not result in IlIly 
nlnt:erilllcolllltel'uI incl'e!\se in the lother. Therefore. development 
of It multinippled flock by selectiOl{ would not of Hself guarantee 
larger lamb crops. l>opovli and Kurdymovich (12) studied this prob­
lem in It nnmber of Ullssian brccds and fount! JlO correlation bctween 
fertility Ilnd an jncrem;e in number of nipple!'. 

The relation between mllllber of llipples Oll l'Wl'H Hnd the wealling 
weig-hts of their lUlllbs was dl'tl'l'lllilll'd. this phm;l' of Ow, stlldy being 
based on rl'('onls obtained at lhl' MOI'gun HOrHl' Fal·l\l. The weaning 
weights oJ all lambs Wl'I'l', adjllHfl'd to a Hingll'-l'wl' bUllis. use being 
llIade of ('ol'l'('('tioll fa'e( OI'S obt ainl't! fl'OIlI I he dala tht'lIlseh'es. in 
u(,l'ord wit h I Ill' I't!Hults obt ail1!'d aud PI'Ol'(,litll'l' HlIl"qrl'sted by Phillips 
and Dawson (/1). 'l'hl' data ,,"el'c a.nal.V~l'd iII t ""0 ways. In the first 
ImalysiH pach ewc was int'iud('(l Ollce fOl' l'al'h ofl'spring Ill'odm'ed. 
The relatioll was dl'lel'lllillt'd 'fol' ('W('S of all HU-PH and alHo fOl' thfj 
~-.veltl'-old grotlp. Tlte 1I11lllbl'I'S of pail'H WPl'e lH<i and :24. I'espectively, 
For ewes of all agps. lite (,lw/Ji('i('IIIS of cOl'l'platiOIl Lehn'clI wenning 
weights and totallltllll\}l'I' of lIipph'H was -(J.(JI and lJl'tween weaning 
weight IImll11ll11bpl' of fllllt't iOIlUlllipplpH. -o,on, Fol' :2-year-old ewes, 
the coeflkil'1I t H Wl'l'C -(),~~ 11ll<1 -O,lO. l't'S/llid ivI'ly, J11 the seeolld 
analysis. PHt'h ('we was int'llIdl'd onl,\' ()Il('(~ and the an'l'age of all her 
offspl'ing waH 'tlsl'd in ('aktllatiOlls, 'I'll(> lltllllht'l's of pairs were Gu and 

• 

2:3 for e",ps oj: nil nj.!l'S and the 2-yt'IlI'-old ('w('s. I'l'HlwetiYely. The co­

efficients of ('0 I'l'ela t ion Wl'l'P +0.11 and +0,21 fol' e\\'es of al111ges and 

-0.1+ amI -0.07 :for 2-yeal'-old eWeS, XOII(' of the ('oeflicients were, 

signifi(,III1L and thpl'e is no in<1i(,lItioll of It l'l'lationship betwet!Il num­
ber of: .Ilippll'H and gl'owth of Inlllbs, If allY l'XiHtS. it' might be negtt­
th'e rHtlH'I' thall posifi\'l'. sil)('(' Hix of tllp pight ('Ill'IIi<'il'nIS arc neglt­
five. Tlll's(' I'PSlIltH al'p in IIl'l'OI'd with obl-ll'I'vHtions by POPOVIL llnd 
KardYlllm'idl (U) 011 s(>\'('ml bl'l'l'ds of shl'('p ill HtlHSiH. They found 
no COI'I't'lat ion bl't \\'l'1'1l an ilH'I'l'asl'd .1lltltlhl'l' of llipples and milk yield. 

BOllHlIlH (,n slIllllllllrizeli I'PHUltS of othl'I' wOI'I\('I'S on milk yield in 
l-lheep and illdicatl'H /", .at tltl'I'e iH It rlose l'l'lat ion Iwl \\"PPI1 milk yield of 
dam and gl'owth of ianlbs, 1Ipnre. tIll' nsp of' gl'owth rate as an incli­
red m(~al-lUl'e ')1' milk yil'ld in the wOl'k des(,l'ibl'cl Sl'l'IlIS justified. 

One expl:llIalion for the nnfavornble gl'o\\"th l'el-lults obtained in 
the })l'l'sent study is that 11lan,)' of thl' Pwt's had. t\\"o l:trgc nipples Imel 
two or rnOl'e 5111 a 11(,1' OIH'H. ::O;on1(' of the yonng lambs \\'('re unable to 
l11t1'SP till' VPI'Y lal'gt' nipplps. unless gin'n aSHil-ltancl~. but the slllall 
nipples did not appeal' 10 yipld enough milk 10 kp(,p the lambs a.live. 
In It fe\\" CaSl'S. when largp nipples \\"pre not llul'sE.'<l, caking of the 
udder's 1'l'Hn1t('d. Anothel' posHible ('xplanatioll is that as the number 
of nippll's incl'pasC'd tlwrt! was .little 01' no inel'l'aseill the :trtual amonnt 
of s('('I't'tory tisHue Imd milk-producing capacity. The studies on the 
ud,dl'I'S. l'ppOI'lpd on tllll, Jollo\\"ing pages, were UIHlel'takml to obtain 
ilrfol'llJation on this p()int. 

• UUOIm CAJ>ACI'f¥ ANI) ANATOMY 

The udders of 48 ewes 1'1'0111 the )IOI'gan 1l0l'Hl' Fal'lIl wm'e studied 
. to determine the l'apaeif:y of' all PHl'ls or thp udders that. hud func­

tional nipples, Ilnd the stl'lwt urc, pilrticularly the relation of extra 
07ijliHI-41l-2 
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HippIes to the main part of th~ udders. 'rhese animals included 31 
lllctating and 6 dry ewes from the lllultinippled flock und 4: Incttltillg 
and 1 dry ewe of othe.r types, for comparison. 

Studies of udder cllPllt.:'ity of lllctnting ewes were made from 10 to 
la days after llUllbillg. Lambs were left with the ewes until the latter 
were slaughtered. Endl ('We was milked out: comph'lely by hand just 
before slaughter. The mltlt'l' was l'emo\'ed immediatl'ly Itfter slaugh. 
tel' Hnd 1l1011llted Oil a W(lOdl'llfioallll' of suitahlt' sii:l'. so that it was 
jn as nearly It natural position as possible. In dl'tcl'mining the cap<t~· 
jty, the udder was iilleel with It 5·pe~·l'ellt solution of lorlllaldeh'ytle 
under prl'SSIII'C, whh-h was obtailll.'d by gl':l\'it.\'.•\ sl'l'les 01' I'ltlibl'lltl'<l 
/!lass tubes WI\8 used as stomge elllllubel's JOl' the fluid. Hubl)l'l' I llbing 
led from the bottom of. each tube to u tl'llt tube, which WIIS insPI't:l'll 
in the nipple 01)('11 ing. .A string was t it'd t ightIy ltl'OlllHl l'Il(' II ipple 
to hold the teat tube in place and to pI'e,'ent leakagl'. Tlw 1I11id WllS 
then aJlowed to flow into the udlll'I', all pa)'ts being filled at onet'. f(lI' 
4: minntes or for a shorter tillle if the uddl'l' Iilled to cllpacity and lIuid 
began to seep out through the tis~;u('s. The glass storage tubes we)'e 
aU filled to the same le\'l~l be!'ore injections were begun. 11IIc1 this levl'] 
was about 8 feet () inclll's above the point of injection at the bottonl 
of 'the udder. The fluid injected into the extra nipples contained dyes 
of diti'el'ent colol's so that the tissue associated with each nipple 
would be clenr1y outlined. 

T1~" datn on the capacities of the various parts of the udders arll 
given in table +. Extra 11ipples. with Imc1 without opl'J1ings. \\,l'I'e 
iilc1udecl when dl'tl'l'mining the Ilyemge volul1Ie injected. In all cases 
the cttpncitil's of the extra nipples were small. ~Iost of the extm 
nipples that had openings wel'cseC'l'l'ting It Amall amount of milk. hut 
the sl11l\l1 volume 01' lIuid injeetl't] indicates thnl the ('apacity of tlll'se 
extm nippll's ,,'llS lil1lited. In sOll1e of tl1l' extJ'tt nipple::;. Il1nt'h of the 
fluid injected hnd infiltrated into l'onnectin! tissue. The real enpacity. 

TAlIl,f: 4.-;1 "('/'(11/(' (("'()III'/,~ Of jll/ili i/ljr'I'/r!/ il//o IItlr/('I'.~ fllI'lllllllt 1/11' lll'il/ll//'J/ 

lIil)111(',~ ((l(,lIiIIlW/c'(1 (IN ;Yo.)) (//1(1 '~('(·()IIt/l/l'/llIi/)/)l('.~ {t1(',~i!l"n/('1l a,~ XO,q. 2 alld :1)1 

Tulol 
TyV'l oC cwe fluid 

inj(".·tcd 

1"-:---1 ('r" ('r. C~. Cr. ('e. r,', (·r. 

LBrtllliult, Cmlll lIIulti.' 
nippleu flock ........ _ ....... _:'.

!t 

'51 Ii 

(l I 

20 I. 2;.·1 !l 
7 I 22; fi 
I i 11\58 

2:;1 2 
2:12.7 
171.:1 

a,1} 
1.0 

11.0 

4.0 
2.1 
0.8 157 

0,:\ 
0.-.1 

,)1·1.2 
·11\.1.3 
30;'.0 

i i 
I,Rctnlill,,: 

Routhdole.. 
Karakul..... 

. .I,,...!; 
j'

~2 • 1 SO f)
1 ; 2itl.n 
2 H20 R 

177.:1 
r,2:;.8 
/iOl.2 

Dry, Crunt 1IIIIIIinl\1I'II'" 
fhwk................ 

I 
j; 
1 

2 , 
~ j 

6 ( 

1 
2 
1 
2 

R 1 
o ••
f .0 

.0 

:i.O-.,f .0 

J.!j 

211.1 
li!;'4 
\18.3 

157.1 

• 


• 


• 

.Ory, n:arslmL.... , .••• 4\

\ 
_.----.----.~<"'.c 

1 Ni\lple No.2 ift nearer tho primary nipple than in nipple No.3. 
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therefore, j!; even more limited thltH the:Lverage indicate!;, Thul:l, it 
ItPl)eal'S obvious tllitt lambs wouId receive little milk when they utli'sed 
the extm nipples, Illid if they nursed these hl pl'efel'ence to the IlLl'ge 
primary nipples, as WIts observed in sOllle case!:!, the nutrients obtttined 
would be inadequate for nOl'lllJtl growth, 

Of the 4-,5- and (i-nippled eweH. the lllilk-seel'eting capacity of the 
HippIes decreused tH; the IlUIlIUeI' of nipplcH ill(,l'eal:lecl, The numbers 
of ewes with Jive OJ' six nipplel:l HI'e too small, howevCl', fot' this trend 
to be regurded a!; signiJicant. . 

The multinippJed sheep are cOllsiderably Jal'ger than the SouthdlLi\~ " 
t.ype, and the nddeL' eapat'ity of the ()l1(l lat'tatillg Southdule e,,'e 
studied 'YIlS ('oll!;iderahly ]e:,;s, HH illdieHtcd by the data in table 4, 
I(arnklll ewes, on the othN' ltaJl(l. Hrc lllore ('01 II pal'H ble in size to thCc 
llIultinippled ewes and have large mldcl's. 'l'he avel'llge capILcity of 
the three lactating Kllrukul ewes studicd was greater than that of the 
ewes fl'om the lllultinippJed flock. Incidentally, all the Karakul ewes 
used in this study had Olle 01' hro ext1'll nippl,!s. The only other pub­
lished infol'mation on udder cavacity of ewes .ifl that. of the United 
States BUl'eau (If Dail'Y Inclllstl'Y (Ifl. I'. 8), which states that the 
udders of two ewes of unspecified bl'eecling had an HVel'age total captlc­
Hy of 2.i5G pounds (approxilllately 1,15lJ cc.). The 1:tl'gest volume 
obsel'n~d in all. intliridua I sheep ill the pl'esent study was 1.0IG cc. 

• 
Swett and coworkers (15) 1'epOl-t It significant positive correlation 

of 0.64 between capacity of the udde1') as dete1'mined by amount; of 
fluid injected ulldel' constant pressme, am1 the milk-producing ability 
of the cow. Xo cOlllpamble data a1'e Hyailable on sheep, but 011 the 
basis of the findings with cattle. the method used in the present study
seems justified. 

A:Hel' the udders were filled with fluid the teat tllbe was replaced 
with 11 teat plug. The udc1Pl's wel'e thell fl'Ohl'lI so that sections could 
be l\Jade fO!' :l study of the intel'nal stl'lIdlll'('. Sedionillg was done 
with :t band saw. Hepresentati\'e udders on lhH live animals Ilnd sec­
tions of these udders are showl1 in figul'es G. 7. nnd 8. In all cases, 
the photogmphs of lItldel's on the lin> animals "were taken nfter 
p:ll'(uritioll whell the udders W<'n' wpll fillpd with mille The frozen 
fluid was thawed out of the sections before photographs of these 
were ta.ken. }~

i. 

In the sections of: udders included .in figures (i, 7, and 8, little se­
cretory tissue is associated with nIl' extra nipples as (:ompared with 
the amount associated with the pI'ill1l11.'y nipples. The extra nipples 
thm'pfol'e make little l'ontrihutioll to flw milk supply of lambs. 

'. 
The data in table 4 reveal lL tendency for extm nipples to Rppeu,r 

on the Ipft ::;i<l(·•. III all H ewes thai had [) nipple!;, the fifth llipple 
ILppeared 0)\ Ih(, Ipft side, Howe,'cJ'. ill the a-llippled ewe, the third 
nipple WfiS a small. nonfllnctional one located 011 the eight side. Of 7 
other 5-nippled ewes for which rccords wm'e aTailab](,. [) had the fifth 
llipple Oil the left Hid!'. In 1 additional eWe with :\lIippJps, the extra 
one appeared 011 the left side, Thus in 14 out of: 17 ewes, the third 01' 
fifth nippl\! Was located on the left side. 

l'he relationship between body weight and total udder capacity 
was detemlined for the 37 lactating lllulti lIippled ewes. The coefficient 
of correlution ,,"us.0.40, which WitS highly significant. 



• 


• 

FwcJtlo: li,-,",1. t'ddl'l' or ('\n' ;\11, Itl_SI\. '1'111:-: ('W(' lind Iwo \'XII'11 IIi II JI I1':-:, 111'11111'1' 
of whll'lI \\"11.'1 flllll'lion:il, 11. 'I"'II/)I':\'(')';!(' N('('llo11 1hl'olll'lI tIll,' l'lg-ht liult' of till,'; 
lI\1cll'l' em: ,';hO\\'11 1111 I!'I'I ship III ,11; II, l1l'i1l1ll1',\' niPlllp: I,. ['OIlII('('\iI'(' I Is:-:\I i', 
0, Allol h('" II'nlll'\'I'I'I'l(, ,';('('1 ion t 1II'II\I,:!iJ till' I'UIII(' ...:Idl' (II' 'Ill' wld!'\' ,,110\\'11 ill J: 
(t. ,';('{'lIlld;lI'~' 11ippl('; ii, ('IIIII1('['lh'p 11"':,;111' di\'idillg- flip l'i;.:111 :Iud 11'1', IIl1h'PI' of 

Ow \\(1111'1\ ('I'h(' ('xlp(wi\'1' ;;('(')'('\01',\' 1i"l'lI(' ;:II(J\\'l\ in tlill 10\\'PI: 1('1'1. Klde of 0 

is lIsl:iuclaterJ wltll tlll' Vl'illllllT nil/Fie ,,110\\'11 In IJ,) 


• 


" 
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• 
FIGURE 7.-.4, The fiye-nipP){'(l mlder of {'we ~o. l!i!i-~n. n nnll 0, J...ongitmlinal 

sediom; tllrongh I'IIP left half. wllieh IIn(1 1111'('1' lIinnlps; a. 1ll'ill1alT nipple; 
b, the lnrgei· extTa 11i)1)1Ip, wlliell Illlfl all lI]1plling hilt a ('al1tleity of. less thnn 
], ceo of fhli(1; a, the i:llilallcr extra nipple, which hnu no opening. 
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• 

FrorllF: fl.-A, 'PhI' fllUI'-llipplpl1 11(1111'1' of ('WI' Nil. 22_~n. 'I'llI' ('xII':\. lliJlI)I(>~ m'e 
I'lItlll'I' Inr;.!!' hilt til" I'i;.rlit OIl(> (ll'fI :Is :<1111\\"11) lind H !'H]I:U'it)' Hf 1I1l1)' 1.2i ('c. •
Hllli the 11'1't: 0111', (rl;.:;hl :IS sho\l'lI) 2.;;·11.'1', II, 1.1I1l,!!iftlllin:1i :<\·(·tioll 11II'Olll-:h the 
l('ft hn!! M: IIII' IHldpI' .shfl\\'inu Jll'iIllHI'.\' Ilippl!.' CI, ;rn(l 's(!('cmc!HI'r nipple, IJ. Note 
the connective tissue wnll, c, R('p:ll'ntill;.! fhe trnt: ('istprll of II from tIle JIII1ill 
lJUl't uf the ullll!!l', 
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MUL'rINIPPLE THA.l'r IN SrJIi:gp 

SUMMARY AND CONCLUSIONS 

Ewes lmving 1'n01'e than two nipples are observed. frequently. 'YOl'k'. 
,~ 

15 

initiated by Alexander Graham Ben focused attention 011 the multi ­
11ipp1e trait and stimulated consider:lb1e interest in the development 

of a stmin of sheep possessing IOUI' or more nipples. Sheep from 

Bell's flock were obtained by the New Hampshire Agricultural Ex­

periment Station for the development of a l11u1tinippIed flock, most 

of ·which was transferred, late in IOn. to the Cnited States :Morgan 

Horse Farm. ~Iiddlebury. Vt. Data obtained on sheep that descended 

from the strain established by Bell were Ilsed in the study described 

in this bulletin. The principal findings are as follows: 


The 11lunuer of nipples on sheep may be increased rather rapidly, 

by se1edion. to +. Incl'easing the Humber beyond this point is difficult, 

sinc'e the number of nipples on oJfsprillg in Bell's flock averaged ap­

proximately 5 aftel' continued use of rams ayeraging about (j nipples 

for mol'(' thall ~o ye:II'S and of ewes a,'eraging 1I10re than 5.5 nipples 

dlll'ing thp 1aitpr half of that pel'iod. 


The I1lI.11tinipp1e ('hametl'l' llIay be associate<l to a limited extpnt 
with the O('(,IlI'1'pIlCp of l1lultiplp bil,tlu;. The coPilieients of correlation 
wpre positiw Ilut with one ex(,pption ,\'('I'C' not significant al1(1 did not .,
inclitate a rclationship hu'ge enough to have practical value in selec­
t ion, , 

• 
The l'clationships bebyeen number of nipples and weaning weight ,',I 

of olrspl'in,g W(,I'C nonsignifieunt in all gl'OUpS studied. hilt thPI'e was a 
slight tcndel1(,Y 1'0l' l:tnlbs from ewes with the most nipples to be 
snmUel' at wcaning time. 

Stllciil'S of the· uddpl's showp<1 that pxtm nipples h:\(l ,'ery limil'eu 
capaeitil'H as ('0Il1P:lI'('(1 with those of the ]>I'illl:ll'Y nipples (mel that 
tIll'.\' ha(IIlO ('Ollllp(·tion with tIle pl'im:lI'Y body of milk-secreting tis­
sue. The extra ni pplcR hall] ittlp 01' no Sl'l'I'etOl'Y tissue assoeiated with 
thei r ten t ('istet'ns, IIen('('. tlH' extm nippl('s ('ould make little contri ­
lmtion to the milk supply of the lamb. 

Some diffie-uIties "'el'c encountprec1 with l11u1tinippIed ewes during 
the. 11ursing period, owillg to the tendency of some young lambs to 
IlUl'se the extra nipples in prefcrence to the larget' primary nipples. 
'l'hpse lambs got little milk unless they ,,'et'e assisted in nursing the pri ­
malT nipples. 

The I'l~sults indicatp that the l11ultinipple character has no practical 
value in s1l('ep production and that selp('tion 1'01' it should not be 
recommended. III most flocks this character may snfely be disre­
gardedin st'lection pl'ocedlll'l~s. but if the proportiun of ll1ultinippled 
illlimals is high. selection of rams with only two nipples is l'(>COll1­
mended as tllp simpl('st procedure to reduce the incidence of the ll1ulti­
nipple character in the flock, 

Ueilsures other than the lHunbu of extra nipples~ such as weight 
of lalllbs Ht weaning time, should be mure effective in selection for 

• increased milking capacity in ewes . 
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