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The Genetics, Physiology, and Economic
Importance of the Multinipple Trait
in Sheep'
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) INTRODUCTION
' E“'E-‘hnving move than 1wo nipples are observed frequently, but
“Rette Wrention has been given to the wnltinippie (mit in sheep-
Shreedifz operations or research.  Work initinted by Alexander
Uiraha®d Bell focused attention on the trail. and the flock founded
by higmreceived considerable publicity. His objective was to develop
2 type of sheep that could praduce two or more lambs at a birth and
have adequate milk on which to 1uise them. Investigations with his
original Hock demonstrated that the number of nipples conld he
increased by selection, and some suceess apparently attended efforts
to inerease the tendency for multiple births, )
. Castle (5)* exumined the data accumulated by Bell (7) and con-
cluded that the character, supernumerary nipples, s strongly inherited,

P Revebvedd fov publlention Septemboer 19, 31045,
= Hale wnmbers In porenihesos refor to Lilesntioe Cited, p, 14,
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but no detailed analysis was made to determine the mode or degree of
hévitability. Rifzman (7.9} studied the problem farther and proposed
" an explanaiion of the mode of inheritance. 1t wus based on the as-
sumption that additional gland development was correlated with a
-Jarge number of nipples. The theory proposed included three prirs
of genes for gland development and three pairs for nippie nuniber.
These genes might be present in varying “dosages,” and recombina-
tions could result in ofispring having various numbers of nipples and
varying degrees of nipple and gland development. Ritzman reports
that the theoretical and expected ratios were in rather close agree-
ment.

Popova and Kardymovich (/2) studied inheritance of the multi-
nipple condition in various breeds of sheep in Russia and concluded
that four nipples resulted from the presence of dominant genes .V .V,
whereas ewes with (wo nipples had vecessive genes 2 n. Iwes with
intermedinte nipple development were assumed to be heterozygons.
N 2. 1t was assuined that V wieht not be completely dominant in
cases, and it was suggested (hat oceurvence of more than four nipples
was due to & modilier, £, which aperated only in the presence of V.

PURPOSE OF THE STUDY

Two important questions concerning the usefulness of the nmlti-
nipple condition remanined unanswered: (1) Are the muitinipple
trait and the tendeney for multinipple bivths correlated?! (2} Do
fanbs from ewes with more than two nipples obtain moere milk and
therefore make faster paing (han other Iambs? Vo answer these ¢ues-

- tions and, from the results obtained. o determine whether Lhis trait
should be encomraged by selection, whether it is undesirable (in which
case ewes possessing it should be eliminated), or whether it is unim-
portant and therefare may he disregarded in practical hreeding opera-
tions, a study was begnn in 1841 by the United States Depariment of
Agrienlture with descendants of the Bell flock.

HISTORY OF THYE MUOLTINIPPLED SHERP

Alexander Grahans Bell begnn sheep breeding in 1884, and detatled
records on the oceurrence of the multinipple condition in his flock
date from 1890, His original Hoek of muitinippled animals was ap-
parently selected from nondeseript farm flocks in the vicinity of his
furm at Beinn Bhreagh, near Baddeck, Nova Scotia and the mutton
and wool qualities were not well developed. ‘T'his observation is horne
out by Milllm' (&), who used a multinippled ram descended from Bell's
flock on improved ewes at Rothamsted, Bogland, i disearded the
Jambs beeanse of their inferior churacteristios. Bell flock was broken
up in 1914, but part of it was continued by Mrs, Bello and My, Bell
supervised it and another part of the flock. owned by a neighbor,
until June 1922, shortly before Bell’s death. IDietails of the mannge-
ment and breeding ave given by him (2,3).3

The New Humpshive Agricultural Experiment Station (2, 70} ob-
tained one riun and five ewes from Mrs. Bell’s flock in 1923 and eight

~ vinformeation alsa $5 given In (he [wllowlng periodienl : BRLL, A, 6. SHERM BREEDING
SEPERTMENTS OX BRINN RURRAGI, Belnn Bhreagh Recorder 10 1368386, 1910, (Pypewrittien,)




ERR.\Ts SHEET

Legend under illustration on page 5, should read:

Figure 4.-.verage number of nipples, by sire groups, on sires, dams, and off-

sprlng 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 developed a flock of
Southdown X Rambouillet sheep and also a group of Rambonillet
X Oxford sheep, but most of the latter cross had been discarded,. Mul-
tinippled rams were mated to ewes of the two crosses in an attempt
to combine desirable mutton and wool characteristics and the multi-
nipple trait. Luter on, many of the ewes descending from this cross
were mated with a four-nippied Suffolk 1am to give the sheep the
appenrance of a stwndurd breed, This werl. is described in detail
by Ritzman (73, 74).

Fiavre 1.—Tepresentitive ow2s inelnded In this siwdy, The black-ficed ewes
ave approximately W Suffolk, 3% Bell sdbinipple. 1% Nouthdown, and Ys
Hinbanillet blood, The witire-faeol ewe has 1 Bl noadtinlpple, 4 Southdown,
whed Y Taanbiauibed dond,

Mast of the flock thus formed at the New Flampshive station was
purchased by the Burenn of Animal Tudustry of the United States
Department of Agriculture and transferved. late in 1941, to the
nited States Morgan Torse Farn, Middlebary, Vi, The transferved
animals included 15 females of approximately 14 Bell mnltinipple,
Y4 southdown, and 1y Rambonillet blood (referred to lnter as the “BR?
wnimals}, and 46 females of approximately 14 Saffollk, 17, Bell multi-
nipple, % Southdown, and 14 Rambauillet blood (the “SB? aniinals).
Meost of these ewes had 4 nipples and some had 5 or 6. Represeutative
ewes are shown in figura 1. Raus used on this flock of ewes at Mididle-
bury had 4 nipples, except 1 with 5 nipples. These included 2 81
rams, 1 Suffolk vam that had been used in the flock at New Hamp-
shire, 2 rams resulting from mating the Suffolk to SB ewes, 1 ram
resulting from mating « B vam to an 8B ewe, and 2 Columbia rams.
Tyjpsteal rams produced or used in the flock are shown in figure 2,

The data used in this study were obtnined during 8 yenrs of breed-
ing work at Middlebury, Vt.. from the foundation ewes of the Middle-
bury flock, from their immediate ancestors at the New IHampshire
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FRURE Z—Four mums (hid woers pembieeed or psed jn fhe aulinipple floek:
A, Wun of M Bell owliinipple, Y Sonthde s oand 1 Bandomilied Blond @ £
i ppie Sorolk e dsesd (o infesioes Soleik dood into Hhe theek ad tie
New [hnupshice stition s il 8, fwo rnns of 13 Sallfull 19 Bell multinipple,

10 Sows bl il Uy Ratbouilled bload,
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'st;}tiou, and from the original Bell Hock through datn tabulated by
Beli (1) and swnmavized by Castle (5). Details of the methods of
obtaining nad analyzing the data wre given in subsequent sections.

DATA AND DISCUSSION
InueRITANCGE OF THE Movtiniers Trat

The results of selection for the multinipple condition in the orginal
Bell flock are presented in figure 3. They show that it was possible,
by selection of rams and ewes, to inerease the average nipple number
m offspring to approximately four in a comparatively short time.
Progress beyound this point was much slower even though rams aver-
aging approximately six nipples were used and the number of nipples
on dams averaged six or nearly so from 1919 on.

The numbers of nipples on sires, dams, and oflspring in the flock
at the Morgan Horge FFarm and on part of this floek and its ancestors
at the New IHampshirve station wre shown in ligure 4. The maons are
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Freeay D—Fuur o Pl were prodiecd or wsed in (e oullinippied fleelc:
spring in 1he wmultinippled doek during more recent yeues, These datn were
obinined during 1926- 1443, inclusive.

placed in the chart in order of the first year in which ench was used.
The periods of use sanged from 1 to 6 years. Ram A 237 was first
used 1n 1926 and vams K 380 and K 4188 were used in 1943, During
the early years af the New Hampshire station, the nvernge numbers
of nipples in the flock dropped below the level established by Bell,
owing to crossing wilh types that did not possess the multinipple
character. Iowever, by selection of rams and cwes possessing four
or more nipples, the number on the offspring wus soon stabihized at
approximately four.

An anpalysis of variance was made with the 608 progeny included
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in figure 4 to determine the significance of differences between sives
in, the numbsrs of nipples on their progeny, after adjustment for
numbers of nipples on the ewes to which the sives were mated. The
results are presenfed in fable 1. They show that the rums differed
significantly in their ability to transmit an incressed number of
nipples to their offspring.

Tanls T—tnalysic of ovevivnce of Hie numbers of wippfes on dams and e
progeng l o deterniine the siguificance of differences bobween sive grouns

li‘iumu anc synnres of i!rUli.ll('lﬂ; ¥rrors of catimate
i

Degrees of
frecdem

Bouree of vuriative t : '
s T, s P Bumof  Degreexol | Riean
sz ] Sry S8 nnres  frecdom | suuate

Tofal.._..... e . i AR
Between sire gronps.... . 18 - f 5 ¢ e
Within sire growps. .. ... S 22 i) 4%

Tor test of significance of imeans ndivsted for differencen among duns, 2672 18] =1.450

! Progeny o, Lhe .\"v\\: Humepalibre station wid (e U, S, Deparbment of Aprieuliure.
TR vaue = 3.75, which Is highty significent.

‘Fhe relation between the number of nipples on the dams and the
iumber on their offspring wus deterniined on 668 dam-offspring pairs
on a within-give basis. A ewe was included once for each offspring
produced. The coeflicient of corrvelation was +0.072, and the cocflicient
‘of regression was also 0.072. Both of these figures were too sniall
to be significant, but they approached sigmificance at the level of
P = 0.05.

The within-sire dam-progeny correlafion may be used as a basis
for estimating heritability owing to ndditive cifects of genes. The co-
eflicient of correlation is muitiplied by 2. This method und others for
estimating hevitability are deseribed by Whatley (/7). Tu the present
study the estimate of heritubility was 14.4 percent. Qbviocusly, this
is only a vough npproximuation since the correlation on which it is
based is not suflictently kirge to be significant. It is rather low in
contrast with Castle’s (5) statement that the multinipple character
is strongly inherited. However, the present data were obtained on a
population in which the number of nipples had become stabilized
reasonably well (fig. 4), whereas the data studied by Castle {fig. 3)
were obtained when the nipple number was being increased by selec-
tion.

The estimates of heritability given in the preceding paragraph were
based on the total nmnber of nipples on each dam and her offspring.

- Dalban were availabie on 83 dum-davghter pairs, collecied at the New
_ Hampshire station and the Movgan Horse Farm, in which the numbers
e of functional nipples on both dang and dunghters were known. The
danghters were sived by 12 rams. An analysis of varisnce and covari-
anee of the type presented in fuble 1 showed that the varintion be-
tween offspring of rans only approachied significance. The relation
between dams and daughters, as shown by a coeflicient of correlation,
was 0.13. The coeflicient, of regression was 0.11. These figures ave not
significant. Estimates of heritability based on them would be 26 and

22 percent, respectively. :




Vi
MULDINIPEP LY TRALE IN SHLBEP . : ) T

The above estimates of heritubility arve rll bused on coefficients of
correlation aid regression that are too small to be significant and -
therefore must be regarded as tentative. However, they indicate that
yariations in nipple number and function were determined in part by
lheredity in the popuiation studied. These estinmtes were obtained on
a population in whieh nipple munber had been established af u fairly
high level by selection. Istimmtes on animals in which the trai¢ had
not been so well lixed, therefore, might be quite different.

Briarion of Torsn Numger oF NippLeEs To NUMSBER OF
FuxerioNnaL NIPPLES

Many exira nipples ave not functional. This fact is illustrated by
the dafa, given in table 2, on 106 ewes from the New Tiampshire sta-
tion and the Morman IHorvse Farm. The cocflivient of correlution
bet ween tota] munber of nipples and the number of functional nipples
was 024 which is statistienlly significant,

Panck Se—feclation betiween olaf number of nipples and punber of functionul
wipples

[
U Ehyees with Tndieated nwmber of fapetions] ’
’ e - Avernge munier
Nipilen jer ewe oMl L Ll eme e . . = of Tunctional
(reaer} By H , nipples per owe
- 2 : B -1 " : i} H

i

. . o . . i l
o Number Nupder © N wmber ‘ Number  Number | Number?

ReLATION oF NUMBER of NirpLes 7o Lays Propucrion

The vital question, when consklering the desivability of the mulii-
nipple trait. s whether an increased number of nipples is assoetared
with a Targe lamb crop. an increased rate of growth in fambs. or both.
Castle (5) points out that there is not necessarily any relation be-
tween number ot nipples and twinning. and that there is nothing in
the records on Bells flock to indicite whether or not an increase in
milk production aceompanied the inerease in number of nipples per
awe, Castle doubted whether mere variafion in number of nipples
would altfect materially the amount of milk produced.

The fertility of ewes varies with age. This fact was shown by
Johansson (6}, who found that fertility increased to the fourth fo
seventh year of age and then decreused slightly. Kelley (7) reported
that Merino ewes produced the largest percentage of twins between
4 nnd 10 years of age. A similar effect of age wis found in the data
on multinippled sheep {Hg. §) vollected at the New Hampshire station
and the Morgan Horse Farm. The average number of lambs per birth

“inereased up to 6 years of age of the ewe and this trend was signifi-
cant.d After ¢ years, the level of lamb production declined, but the

¢ For sigaificnnee of nge diffurenees: 2 Lo & yenrn, PP = Ul T to WG yeers, P =" 1113, %
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' FIGURE J.—-1telation of wge vl ewe to pumber of hupbs produced ot a hnablog.

 trend was not slatistically significant with the small numbers in-
~volved (table 8). Therefore, in considering the relation between
number of nipples on ewes and number of lumbs produced, it was
necessary to study the datn within each age group.

The relation between number of nipples on ewes and the number
of offspring produced at u lambing, in ench age group, is shown in
table 3. The coeficients of correlatien are low. and in only one group
{4-yeur-old ewes) waus n coefiicient sufliciently lnrge to be significunt.

" Since most of the cocllicients are positive, there may be some relation

TABLE " ~Relation belween nunber of nipples on ewes and nmumber of offspring
produeed
RELATION OF TOTAL NUMHBER OF NIPPLES TO NUMBER O OFFSPRING

o . Corllicient of eorrelution
Age of dam {pears) | Number of ewes  Avenum sumber | Averipge munborof Lietween numbar of
: of nipplea E lnmbs produecl I nipples and of by

QoocCaoo
B2 e 0 8 e e
qmgafz:ﬂ_

J

Kl
4,16
4.2
+.
4

4

4

A,

e
o 0 G 0 B v e BIRD

’ RELATION OF NUMBER OF FUNUTIONAL NIPPLES? 'TO NUMBER OF OFFSPRING

{ — 6.5

— R
RINI )]

:‘.
4

[ —————— Ca L e

i Signifieant.
PThfT :

SIS I I

...
it iiiata !

Y riy bateon burs of ewed in two stndive were due 1o the fset that dats on number of
“junctionsl nipples were not obtainad in b tow casel, '
o ¥ Highly significant.
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between the two charieteristics, buj: it is too low to be of practieal
value in any selection, for selection for one trait would not result in any
materjal collateral increase in the ‘other. Therefore. development
of a multinippled flock by selection’ would not of itself guarnntee
larger lamb crops. Popova and Kardymovich ( 72} studied this prob-
Jem in a number of Russinn breeds and found no correlation between
fertility and an incrense in number of nipples.

The relation between number of nipples on ewes and the weaning
weights of their lambs was defermined, this phase of the study being
based on records obfained at the Morgan 1Torse FFarm, The wenning
weights of all lambs were adjusted to a single-ewe basis. use being
made of correetion factors ohtained from fhe daia themselves. in
neeord with the results oliained and procedure suggested by Phillips
and Dawson (/7). The data were analyzed in (wo wiuys. In the Hrst
analysis each ewe was ncluded once Tor ench offspring produced.
The relation was defermined for ewes of all ages and also for the
2-year-old group. The numbers of pairs were 186 nnd 24, respectively.
For ewes of all ages. the coeflicients of correlation belween wenning
weights and total monber of nipples was —0.01 and between weaning
weight and nimber of tunciionsl nipples, —0.00. For 2-venr-old ewes,
the coeficients were —0.22 and —.10, respectively, In the second
analysis. cach ewe was ineluded only onee and the average of all her
offspring was used in ealenlutions. The nunshers of puirs were 65 and
23 for ewes of all nges and the 2-year-old ewes. respoctively. The co-
efficients of correlution were 40,17 and --0.21 for ewes of nll ages and
—014 and —0.07 for 2-year-old ewes. Noue of the coeflicients were
significant. and there is no indiention of a relationship between num-
ber of nipples and growth of lumbs. Tf any exists, it might be nega-
tive mther than positive. sinee six of the cight coeflicients are nega-
tive. These resulls are in aceord with observations Ly Popova and
Kardymovich (72) on severnl breeds of sheep in Russia. They found
no correliution between an inerensed number of nipples and milk yield,

Bonsima (4) summavized resuits of other workers on milk yield in
sheep und indicates *.at there is 1 elose relation bet ween milk yield of
dam and growth of inmbs. Ience. the use of growth rate as an indi-
rect measwre »f milk yield in the work deseribed seems justified.

One explanation for the unfavorable growth results obtnined in
the present study is that many of the ewes had two large nipples and
two or more smaller ones. Some of the young lambs were wnable to
nurse the very lurge nipples. unless griven assistance. but the small
nipples did not appear to yield enough milk to keep the lambs alive.
In a few cases. when large nipples were not nursed, caking of the
udders resulted. Another possible explanation is that as the number
of nipples incrensed there was little or no incrense in the aetunl amonnt.
of secretory tissue and milk-producing eapueity. The studies on the
ndders. reported on the following pages, weve undertaken to obtain
information on this puint.

Unver CAPACITY AND ANATOMY

The udders of 48 ewes from the Morgan Horse Fawn were studied
- to determine the eapncity of all parts of the udders that had fune-
tional nipples, and the structure, particularly the relation of extrn

7 5158—46—0
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nipples to the main part of the udders. These animals included 37
lactating and 6 dry ewes from the multinippled flock and 4 lanetnting
and 1 dry ewe of other types, for comparison.

Studies of udder capavity of lnctating ewes were made from 10 to

13 days after honbing, Lambs were left with the ewes until the latfer
were slaughtered. Tach ewe was milked out completely by hand just
before slanghter. The udder was removed immedintely after slangh-
ter and monmted on n wooden frame of suitable size, so that it was
in as nearly a natural position as possible. Tn determining the capace-
ity, the udder wus fitlled with a 5-percent solution of formaldehyde
under pressire, whiclh was obtained by gravity. A series of slibraled
flass tubes was used as storagre chambers For the fluid, Rubber {ubing
led from the hotiom of ench {ube to w teat tube, which was inserted
in the nipple opening. A string was tied tightly avound the nipple
to liold the teat {ube in place and to prevent leakuge, The fluid was
then allowed to flow into the udder. all purts being [illed ui once. Tor
4 minutes or tar a shorter time if the udder Jilled to enpacity and fluid
began to seep out through the tissues. The gluss storage tubes were
all'Blled to the same level before injections were begun, and this Tevel
was about 8 feet  inches abiove the point of injection at the bottom
of the udder. The fluid injected into the extra nipples contained dyes
of different colors so that the tissue associnted with each nipple
would be elearly outlined.

Tl data on the eapacities of the vavious parts of {he udders ave
given in table 4. Iixtra nipples. with and without openings, were
imchuded when determining the avernge volume injected. In all cases
the capacities of the extra nipples were small. Most of the extra
nipples that had openings were scereting u small snount of milk. bhnt
the snmll volume of fiuid injected indieates thaf the eapacity of these
extra nipples was limited. In ome of the extra nipples, much of the
fluid injected had infiltrated into conneetive tissue. The real eapueity.

Tanl 4—Areroge wmaounts of fiwid ivjeeted dnto vdders theoirgh e prismer
pipples (degignated o Noo 1) and sceandiery nipples fdesipnated ag Nos. 2 end 8)1

At of Bnirl injeeted inlo nipple No.—
Niw, of o - e e e
nipples "ot 1 o 3
jier ey .
Poahewp AVER 7T ) B Injerted
i Dt Left Wight  feft Right | Lt

J— RS S . . o

Type of ewe

e, . B r,

Lacisting, from multi-
nippled Fock

S e

Afhd L
HIINN

Lacinting:
Soutlpiode..

]
Karaboud..o. . .. I

7
hla.
[
a411.
175,
“ . . u yB]
i 3 : LA

Dry, from mmltinippled

W S Imaeda by e C3ED

Dry, Karakul

. o, . caaens] 65,
_,‘_., I H

1 Nippide No. 2 in penrer the primary nipple than ia nipple We. 3.
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therefore, iy even mere limited than the average indicates. Thus, it
appears obvious that lnmbs would receive little millk when they nursed
the extra nipples, and if they nursed these in preference to the lnrge
primury nipples, as was observed in some eases, the nutrients obtained
would be inadequaté for normal growth,

Of the 4-, 5- and G-nippled ewes. the milk-secreting capacity of the
nipples decrensed s the number of nipplos inereased. The numbers
of ewes with five vr six nipples are too small, however, for this trend
Lo be regarded as signilicant.

The multinippled sheep are considerably Jurger than the Southdulé
type, and the udder eapacity of the one lactating Southdale ewe
studied was considerably less, us indicated by the dutz in table 4.
Karakul ewes, on the other hand. are more comparable in size to the
multinippled ewes and have large udders. The averige capucity of
the three Jactating Inrukul ewes studied was greater than that of the
ewes from the multinippled flock. Incidentally, all the Karakul ewes
used in this study had one or fwo extra nipples. The only other pub-
tished information on udder capacity of ewes is that of the United
Stutes Burean of Dairy Industry (76, p. 8}, which stafes that the
udders of two ewes of unspecitfied breeding had an average total eapue-
ity of 2.56 pounds {approximately 1,150 ce.). The Iargest volume
observed iv an individual sheep in the present study was 1016 ec.

Swett and coworkers (/5) veport a significant positive correlation
of 0.64 between capacity of the udder. as determived by amount of
fiuid injected under constunt pressure, and the mill-producing ability
of the cow. No compurable dutw are available on sheep, but o1 the
basis of the findings with cattle, the method used in the present study
seems justified.

After the udders were filled with fluid the teat fube was replaced
with a teat plug. The udders were then frozen so that sections could
be made for a study of the internal struetnve. Sectioning was done
with a band saw, Representative udders on the live animals and sec-
1ions of these udders ave shown in figures 6. 7. and 8. In all cases,
the photographs of ndders on the live animls were taken nfter
parturition when the udders were well filled with milk. The frozen
fluid was thawed out of the sections before photographs of these
were taken.

In the sections of udders included in figures 6, 7, and 8, Jittle se-
cretory tissue is associnted with the extra nipples as compared with
the amount associnted with the primary nipples. The extra nipples
therefore make little contribution to the milk supply of kunbs.

The data in table 4 reveal a tendency for exira nipples to appear
on the left side. In all § ewes that had 5 nipples. the fifth nipple
appeared on the left side. IHowever, in the 3-nippled ewe, the third
nipple was a small, nonfunctional one Joeated on the right side. Of 7
other 5-nippled ewes for which records were available, 3 had the fifth
nipple on the lett side. In 1 additional ewe with 3 nipples, the extra
one appenred on the felt side. Thus in 14 out of 17 ewes, the third or
fifth nipple was located on the Teft side.

The relationship between body weight and total udder capaeity
was determined for the 37 lactating multinippled ewes. The coeflicient
of correlutien was 0.49, which was highly sigmificant.
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Frovms Ge o, Viller of ewe No, (0= Phis ewe bad Dwo pslen nipples, neithor
of whirh was Fanetinpul, B, Praasverse geellon thrauwgh tHho eieht ol of this
utddor (s shown on left side fn 08 o0 wedmaey nipple s b, conneetivie Hssue,
¢, Anher fransverse seetion thrawgh 1he ssine side aof the gdder siown in L0 s
i, secondary nipple: b eopeetTve Gssoe dividinge (he vlghf o left halves of
Chee wddier, CPIe extemvive socrelory Tissue sbown in the lower 108 stde of ¢
is ussorlated with the primary nipple shown I £2,)




Frgurr T—4, The five-nippled udder of ewe No. 15588, 7 and €, Longitudinal
sections throngh (he left g, which bad three nipples: o, primary nipple;
b, the larger extra nipple, which hnd o opening but o eapacity of less than
1 ee, of fluld: ¢ the smmlier extra nipple, which hnd so apening.




Froreg 8.—d, The foursippled adder of ewe No, 22 8B, The extra nipplog nre
slher fvge nt the vight one feft as shownd heud o eaguncify of eniy 1.27 co.
il the left one, (elehi s showny 250 ee, 1, Bonsibustina section theough the
left hadf af the nider shawing primury nipphe o, and seentudary nipple, . Note
the eonnective tissue wall, ¢, soparuilng {he teut elstora of b fromn the main
Bt of Lhe udder,
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MULTINIPPLE TRATD IN SIBEP

SUMMARY AND CONCLUSIONS

Fwes having more than two nipples are observed frequently. Work
inifinted by Alexander Grahwm Bell focused attention on the multi-
nipple trait and stimulated considerable interest in the development
of & strain of sheep possessing four or more nipples. Sheep from
Bell's fiock were obtained by the New Hampshire Agricultural Ex-
periment Station for the development of a multinippled flock, most
of which wus transferred, late in 1941, to the United States Morgan
Horse Farm, Middlebury. Vt. Data obtained on sheep that descended
from the strain established by Bell were used in the study desecribed
m this bulletin, The principal findings are as follows:

The number of nipples on sheep way be increased eather rapidly,
by selection. to 4. Tucreasing the number beyond this point is difficult,
since the number of nipples en oflspring in Bell's flock nveraged ap-
proximately § after conlinued use of rams avernging ahout 6 nipples
for more than 20 vears and of ewes nveraging mere than 5.5 nipples
during (he latter half of that period, '

‘The multinipple character may be associated to a limited extent
with the oveurrence of multiple brths, The coeflicients of correlntion
were positive hat with one exception were not significant and did not
indicate a relationship lavge enough to have practical value in selec-
tion.

The relalionships between number of nipples and wenning weight
of olfspring were nonsignificant in all groups studied, but there wasa
slight tendeney for lambs from ewes with the most nipples to be
snmller at weaning {hue.

Studies of the udders showed that extra aipples bad very limited
capucities as compured with those of the primary nipples and that
they had no conneetion with the primary body of milk-secreting tis-
sue. The extra nipples had little or no secretory fissie associated with
thelr lent cisterns. Ience, the extra aipples could make little contri-
bution to the milk supply of the lamb,

Some difficulties were encountered with multinippled ewes during
the nursing period, owing to the tendency of some young lambs to
nurse the extra nipples in preference to the larger primary nipples.
These lambs got little mitk unless they were nssisted in nursing the pri-
mary nipples.

The resuits indicate that the multinipple character has no practical
salue in osheep proedaction and that selection for it should not be
recommended. In most flocks this character may safely be disre-
garded in selection procedures. but if the proportion of multinippled
animals 15 high. seleetion of rams with only twe nipples is recom-
mended us thie simplest procedure 1o reduce the incidence of the multi-
nipple characier in the flock.

Measures other than the number of extra nipples, such as weight
of lambs at weaning time, should be more effective in selection for
inerensed milking capacity in ewes.
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