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INTRODUCT I0N

Lactation, a process specific to mammals for muturing their young,
has been highly developesd in same species,; notably the dairy oow. k=
bundant milk secretion iz essential for the success of all farm lives
stock enterprises. Insufficient milk sup;ly by the range cow and ewe
is prodably one of the amuses for high infant mortality euffered My thess
two epecies. Weaning weights of pigs are highly correlated with tho
milk yileld of their dem.

The period of timé that young mammals depend upon milk varies from
6=8 veeks for young pigs %o 4~5 months for lamba, ocalves and coltss While
dairy oows have been developed to an extremely high point of efficiency
in milk production, other farm animals have received less attention fyom
this vievpoint which mey be due to an entagonimm between high milk pro-
luction and meat production,

Some beef cows are hardly capable of produeing enough milk to rear
a calf, end the same holds true for many ewes. On the average, a lamb
malkes about 75 paroent of its grovth the first yeer, and %0 peroent of
this grovth is odteined the first 3 nonths vhile mursing. 8Since a young
lamb is not able to use sufficient quantities of roughage because of the
lack of rumen development, the major part of the lamb's nutrients mmust
come from milk during the first 2 to 3 months. Therefore, the amount of
milk the ewe secretes has a direct effect upon the lamb's growth rate.
Same evidence is evailable muggesting that the quantity of milk ;roduced
has more effect upon the growth rate than does either tha fat pearcentage
or the protein content of the milk. The milking espacity of mutton-pro-
dueing sheep im of greater importancs than iz generally reeliaald; for the



lmmb's welght ond condition depands largely mn the quantity of milk its
dam provides. dpart frem the guestion of producing milk for dairy pure
posas from some mpecial breede of sheep, more information 1s needed on
lactation in pursing ewes than ig aveilsble at presemt. Fraser (1941)
stated thers could be no more useful and profitable line of sheep rew
starah at the pressnt tlme than a study of milk production ef differant
breeds and crosses of breeds., It is imown that a la=h's inherited ca-
pacity to grow contributes much to its rate of galn as is shown by hav-
ing a lanb of one btreed nurse a ewe of ancther btresd. Little informs-
tion is svailable on the portion of growth attributed to the amount of
nilk received and the portion attributed to the lamb's inherited cp=
pacity to grow,

This sxperiment wam undertaken to obtaln #dditional data relative
to the quality and quantity of milk produced, and to shudy the effeeh
of treed, stage of lsctation, mnd sometotrrpin on these two factors.
Some of the questions to be answvered relatiwe to milk let-down and compo-
#ition aret (1) can an accurate sample bm obtained by hand-milking with-
out removing the lambs for a period of tme prior to sampling, (2) what
effact dees removing the lambz from the ewas prior to milking have on
milk quality, (3) sen en accurate sarple b obtained without the aid of
oxytocin to cemuse milk let-dewvm, (4) does c:gtoein enabla sme to obtain
the entire quaptity »f =ilk fram the mammary gland, (5) is the quality
of the milk affected by breed or smtage of lactation? The answers to
thess gpecific questions wers sought in the first experiment sraducted
with Columbia, Hawpshire, and Southdown ewes. Since the manner of obe

taining a sssple (nilkimg while lambs remaimed or wvers remeved frem the



#ves) had an effect on the composition cf the milk, a second experiment
was conducted - 1th the No-tail ewes in which omly one controlled pro=
cedure vas followsd throughout the stuqy. The milk yields fat content,
solide=not-fat, end globuls size were determined at weekly intervals for
e 9-week periocd. In sddition, the effect of somatotropin on milk quanti-

ty and quality was studied during advanced lactation.



REVIEW OF LITEREURE

The published literature eongerning milk production in sheep raised
for mutton and wool is limited and may be due to difficulties in obtein-
ing the milk sample. lugh of the infrrmation available refers to millk
yialds of dairy shesp since they are accustomed to let=dowm their milk
by hand-zilking, and the amount of milk taken gsan be weighed directly.
In eheep unacoustamed to band-milking, it is difficult to obtain relis-
ble data en actual milk yields. Although 1t 1s possibdle to drev some
milk from amy lactating ewe, she will not let—~down all her milk until
well accustomed to handemilking. l:*nacquuﬂ;, in order to determine
the milk yield of ewes, other then thnse of dairy breeds, it 13 custam=
ary to estimate milk yield indirectly by weighing lambs before and . after
suokl ing.

Milk Let-Down

The accuracy of handemilking over welghing of lamb before and after
mursing was shown to be extremely variable by ¥allace (1943). He re-
ported a difference of 1,78 pounds in favor of the lamb suckling its
mother, By hand-niiking, an average dally yleld of 1.02 ;cunds was ob-
tained as compared to 2.80 pounds of milk as determined by allowing the
lamb to murse and weighing the lamb befrre and after nursing. DBecause
of graater acouracy most workers have relied upon this method for esti-
mating milk yleld of sheep. Barntoocat gt al (1949) tried hami-milking,
a milking machine, pituitrin harmone injections, and weighing the lemb
before and after mursing 6 times during a 24~hour period. 411 mathods
wore discarded smmept the latter. Whiting gt gl (1951) relied on the
mathod of weighing the lamb befrnre and after mursing every 4 hours for



8 Ze-hour geriod, with & sample being taken for analysis by handemilke
ing just prior ¢o the last mrsing period,

Individual ewes vary in esse and completeness of milking which in-
fluences the eocuracy of lactation records. Fraser (1951) found the
range of variation among animagls of the same breed to be moro extrame
than the ramge of variation among breed averages.

Oxytooin has been used by variocus workers to initiate let-dowmn of
milk. Seith (1947) found that cows, wbich falled to give a normael lat-
down of milk when milked at 2 hour intervals, gave fairly uniferm let-
dovn and milk yield when oxytoein wes injedted intravencualy. Knodt and
Petersen (1944) reported that cows which varied erratically in milk
yield betveen milkings, produced uniformly amd averased higher im yiaid
folloving large injections of oxytocin, Ragsdale gt al (1924) end Garri-
son and Turner (1936) studied the rate of milk seeretion by milking cous
at incrsasing intervals of 1 to 32 and 1 to 24 hours, respectively.
These authors concluded the rate of nilk seerction is quite constant at
milking intervals of 12 hours.

Whittlestone (1953) in checking milk-ejuction response in sows,
noted the average elapse of time to initiate response was 15 secondsy
and the duration was 27 seanmdis. These sows were injected periodieally
with 0.5 I. U, of oxytoein into the ear vein. There were no %renda in
the response tima as the lactation advanced.

Barnicoat g} gl (1949) siministered injections of pituitrin at the
rate of 10 units in 5 miililiter's of piysiclegical ssline, and found it
facilitated letting-down of milk for hand-milking, With a group of 17
swes, 14 yielded to hand-miiking 80-100 peroent with an swarase of 94



percent from 6-nour eccumilations, vhils 3 ylelded only 75 peroent.
These percentages were derived by comparing smount consmed by lamd
to the amount obtained by hand-milking. Willett end Maruyama (1946)
collected serples of milk fram sows by injecting oxytocin int: the ear
vein and then placed 2 or 3 of the pigs with the sow te nurss. The
samples were obtained from the unclaimed teats.

Milk Composition

The fat content of milk varies considerably betwsem spssies and
between animals vithin ths speciss. Fat percentages vary from about 1
percent for mare's milk (Bolmes, 1947) to about 50 peraent for whale's
nidk (White, 1953). Wallace (1948) observed a fat variation of 2.4 to
12.1 percent in 158 samples fram 95 ewss of 17 different brasds and
orosses. The breed averages ranged from 4.7 ta 8.4 parcent with a mean
af' 6.8 percent, but the individual varistions wiilili wach were so great
tlist these breed averages were not considered relishle. Barnicoat g al
(1949) found the fat content of Roemey ewes mveraged 6.0 pearcemt, Morri-
son (1951) states the range to be frem 3.2 to 12.1 percent fat with s
average of 6,9 percent. Goal's milk averages 7.3 percent fat and 17 per-
cent total solids (Thompson, 1903). Fraser (1951) noted the dairy breeds
of sheep (East Friesian for exmmmple) sveraged 5.6 percant fat ovar an
average lactation of 120 dayn.

Bolmes ¢t gl (1947) observed a variation in solids from 9.8 perosmt
to 11.3 percent wvhen analysing milk from 5 mares. Whole milk frem cows
normelly contains 12 to 14 percent solids, and fat percentage varying
betuean breeds of fram 3.5 percent to 5.3 percent. With dairy cattle, as
the fat percentage increases, the solids=not-fat increase due to an {n=-



orease in proteln emd ash content., Maynard (1951) shovs the incresse
amounts to sbout 0.2 pereamnt for agch 0.5 percent inecrssse in fat con-
tent., Barniceat gt gl (1949) conoluded that aolidsenot-fat in gheep's
milk remeined fairly constant regsrdless of the varletions in fat con-
tent.,

Petersen ¢4 al (1944) using 4 cows, 2 of which vere injected with
lec oxytocin following milking during the second eng third day of li-dey
perioda, and the other 2 injected only during the sacond day of li-dey
pericds, found 3 of the oows shoved en ircrcase in pilE fat, A highar
total midk production wes notéd during the periods of injection aa oom-
pered tc periods of non-injection.

ddans and Allen (1952) found that normally drewn milk from cows
tosted bigher when oxytocin had not besnn uasd at the previous w=ilking
than when it had been umed. This indiested tiat high toating residual
pllk 1e secured with aEYtocin 2t the expense of the fat content of tha
sibgapent milkings These suthore clalw that rostdnal milk 1a not
static, and most of the fat 1o cemnred under nermal mil¥ing conditions
at the folloviny allkime. 4 pord of the fat in md)Ik geovred under nme
oAl milking comittions may regvlardy cove Lrot residnal allz which wee
preeeat in the gland at the time of the rrevicus amiliing,

Appareptly the type o rotlon fed affecta the fat percentage as
well s2 the yileld. Vhiting 2t g1 (2942) fad 3 lote of 40 wwas, & mation
contaiining 7.3 percent protein throughout pregmancy end laectaticay 7.3
peromrt protein 6 vegks before danbiag followed by 18.5 percent Guwring
lactation; and a ration of 10.5 percent protein throughout pregnancy and

lactation. Milk faet pergepteges everaged 7.9, 8,5 and £.5 percasta re-



spactively, over a 6 wesks milking period,

Willett and Maruyama (1946) reported the fat percemtage of sou's
milk increased vhem fed a high fat 4iet. This was substantisted by
feeding one lot a dry concentrate mixturs containing 2.8 percent fat
and the other lot garbage containimg 27.1 pereent fat., Fifty<tvo samples
from 18 sows wers collected during the third and seventh weck of lao=
tation. The average fat content of the milk frem those im the dry lot
was 6.1 perecent while those om gerbege averaged 9.6 percent.

Milk Yield

According to Ensminger (1952) a good milking goat will mverage 3
muarts of milk per dey over a lmoctating pariod of 10 months. Fraser
(1951) found that dairy bresds of sheep yleld appromtmately 600 kilos
(1320 pounds) of milk in an average lactation of 120 dsys. He also re-
ported a ylald of 20 to 30 galloms for the mutton breeds, Wellsee (1947)
obtained an avarage daily yield from Suffolk ewes of 2.03 pounds par day
(42,8 ounces or 1241 millilitera) when sampled for 14 lsctations of 20
weeks duration. It was postulated by Wallace (1948) #hat about 38 per-
cent of the total yleld was produced during the first month, 30 peroent
and 21 pergent during sscond and third months respectively, end only 11
peroant during the last month of laotation.

Whiting gt al (1952) found that ewes on different levels of protein
vielded from 29.,6 to 42,5 ounces of milk per ewe daily on the average
over a 6 weeks period, Barnicoat g gl (1949) in milking 3 and 4 year
old Romney ewes obtained an average daily yield of 65 cunces per day for
the first 12 wesks of lastation for ewes pursing twina, snd 48 ounces per

day for ewes nursing single lambs, Bwea 6 years old, and mursing singles,



yielded 53 ounoces per day. In one experimemt these muthors noted that
6 year old ewes yleldad 15 percent more milk over a l2-week lactation
then 2 year olds, Thay concluded a ewe mursing twin lambs will produce
abcut one~third more milk than a ewe nursing a single lmmb,

Barnlcost gt sl (1949) noted the peak of laotation between the
second and sixth week, 4lso durimg this period the lamb receives about
5 percent of the ewe'ls total milk yiaid during the 12-weak lactation,

Blrry gt al (1950) reported that 6 Ralmani Egyptian sheep produced
on the average of 47.4 liters in an aversge lactation of 177 days, mmd
# other Ausini ewes prodused 21.6 liters in 114 days. When milked for
70 days after weaning, 10 Ralmeni ewes gave am average of 16.2 litermsy

!:.d 3 Misini swes 11,5 litevs. Thesa data sugrest a difference in milke
ing abllity of the two breeds, Whether sinmilar diffevences exist in cur
popular breeds is not definttvaly knowne

Wallaoce (194%) states that eash sdditiomal pound of milk a lamb
conmmes betwean birth and 22 days of age Increases the live veight ai
1 month by 0.25 pound, In the following sonths the eorrelation between
live weight inocrease and milk conmmption, though still high, deelines
progressively as other food ferms an increasingly greater portion of tha
lamb's dlet. Whiting (1952) found that for each one ounce increase of
milk produced dafly by the ewa during the firsgt wesk of lactation, ammsed
thes lamb to gain 0.48 pound more during the first 7 weeks.

Studies by various workers have revealed that quantity rather than
quality of the milk produced is of more importance in the growth of a
lamb (Barnicost, 1949). The marunt ;roduced was influenced by fwed fed

during lactation, smd thes growth rate of ths lamb was closely related
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with the mmount of milk produced by its mother up to 120 deys of age.
M1k yields are not significantly influenced by the weight af' the ewe
(Barnicost, 1949), @onversaly avery 100~pound ineresse in body weight
of the dalry eow results in an annual increase of 250 pounda of milk
(Morrieony 191)., Milk ylelds are influenced by sge of ewe, mumber of
lambs mursing ewe, and tha level of mutriticm of the mwwm. Many workers
have reported the lawvel f mutrition durimg lactation iz of more im=
portance tham the lowel of mutrition during pregnancy but maxdmm ylelds
resulted from a combinatiom of the two (Jordams 1950).

Beveral hoomonos are resnonsible for the secretion and let—=dowm of
milk, Hamy are interrelated and act Imdirectly wvhile othera ast direct-
ly., Prolactin, secreted Ly the anterior lobe of the pitvitary gland, is
neceszsyry for thes naintensnce of lactation. Estrogen 1z necessary far
building of the mammary gland. Oxytoein is secreted by lactating animals
%o initiate the mctual let-down of milk, This harmone originates in the
postarior labe of the pituitary gland and ~muses ocantrastion of the
miscle cells mr-und the alwvenli thershy foreing the milk dewme.

Thyroprotein or thyroxine has been used and found to increase milk
yield by sbout 20 persemt. Thomas snd Moors (1953) fed 20 cews thyro=
protein for 300 days. Thess muthora found it to cause an lmmediate in-
erease in the level of milk production and butterfat test. Howvever, the
butterfat test showed an incresse for only 2 months, Without the feed-
ing of extra mutrienta the increases shown were only tramsient, It was
ecacluded from the experinemt, that feeding extra mutrients and thyro-
protein did not result in a greater mmount of milk produced over an en-

tire latiztion than in cowp fed extrn mitrients only. Genmeral mestabe=



1liam i1s inerrased which may account for the increase in milk yield,
More work needs to be done on the use of thyroprotein as it is not
imown wvhether cows can stand this increase in metabolism over a lomg
pariod of tims, The nse of this hormone has been very effaective over
shiort perloda of fesling.

Scnatotronin fram the anterior lobe of the pituitary has besm found
to inoreasé# milk yileld in cows wham injected periedically. Donker and
Petersen (1952) injected 30-35 milligrams of somstotronin into 7 cows
for a {~dsy period and showed an inerease in milk production of 1D.4 per-
cent vhen comparing 4 days post-=injection milk production to a L=day
pre-injection period. Injecting 35 milligrame of thyrstropic hermone
into 3 animals st the time of the ineresse from the somatotropin re-
sulted in no changes Thers vere no changes in milk ocompos!tion due to
treatment. Prolactin, at the rate of 50 milligrans daily depressed pro=
duction by 50 and 35 pereent im 2 cows. In mnother trial cows receiving
2 mltiple intremsoular injestiong of somatotropin increased 36.4 per-
cent in average milk yield during a 4-dsy period. Intramscular im-
jections were more effective than subcuteneous injections and multiple
injections were more effective than single injections. Two single intra=
muscular injections incresmsed milk yleld by 11.6 percent as cammared to
9.1 percent increase for 2 single suboutaneous Iinjections. Two mltiple
izmtramscular injectiona drought a 36.4 percent averase increase oom=
pared to an mverapge increase of 21.2 perecent for 2 multiple subecutaussas
imfections. Pour single injections resulted in an everaje increase of
10.3 percent vwhile / multiple injoctions increased milk yield by an sver-
age of 28,8 percent over & 4~duy periods Chung gt al (1953) reported
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an inocreass of 50 percent both in yield and fat content vhem injecting
6 eows ia late lactatiem with 100 millizrams of somatotropin for 6 days.

Two cows in early lactation inereased 50 percent in milk productios

afler 14 dgys of dally imjections,
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EXPERIMENTAL PROCEDURE

This study was eonducted with 4 of the treeds »f sheep mailntainsd
at South Daknota State Colleges Columbia, Hmmpshire, Southdown, and Foe
tall, 411 animals used in this sxgperiment had scund udders and were in
healthy ecndition. Samples from the first 3 milkings of the Southdown,
Hsmpshire, and Columbia wers obtained vhen the swas were receiving al-
falfa hay free choice and one pound of concamtrates daily. M1 milkings
obtained with oxytocin injections were dcne when the eves were on pasturs,
vhich conslsted meinly of bromegrass,

A 9-week lactation peried (May 20 to July 20, 1953) on the Howtail
breed was studied bagimming 1 to 2 weeks following parturition. Only
eves mursing single lambs wers used in thls phase af the emperinent.

The lambs were waighed at the tims of separatien from the ewez in order

to deternine growth rate.

The Southdown, Hampshire, gnd Gclurmbia ewes, murwing sither single
or twin lambs, were milked at random during 5 various stages of lao-
tztion and in the following mammer: (1) sample cbtained without resmew
ing the lembs from the ewes prior to milking the ewss, (2) sample ob-
tained after removing lambs frem the ewes for 12 heurs, ard (3) sample
obtained by using oxytccin sad removing ths lambs for 12 hours priar to
pilking, The first sample was takem about 7 days after parturitiom,

The larbs were not removed from the ewes, In some cases the lmbs were
keeping the swes milked out to the axtent that a sample large emough
for analysis could nct be obtained. Suffislent milk for a 2-ounce sample

was obtained from seme ewas without milking the ewes dry, hovever In the

'SOUTH DAKOTA STATE COLLEGE LIBRARY
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majority of suses complete nilking was neeessary in order to obtain tha
sample. The seoond saplec was taken 8 weoks postepartum and the lumbs
wialve separated from the eves 12 houre befors nilking. In obtaining the
third sssple, (910 weeks post~partur), the lambs were not rameved be~
frre milking. During the collectiom of the first 3 samples; the milk
was alwuys obtalned fram cae-half of the udder and comnsisted of the
first milkings, usnally ocnsisting of about 2 ouneces and as stated abowe
it usvally necessitated completa milking, During the fourth and fifth
collectionsy which were done at 16 and 20 weeks post-partum, respective=
ly, the lambs were rewoved 12 homrs prior to milkimg, Oxytocin wvas in-
Jected intravenocusly 1 to 2 mimites prior to each milking and one=half
of the udder was milked completely dry with a 60wmiliiliter smmple re=
tained for analysls,

Sarples vere collected fraw the No-taill swes at weeldy Intervals
for 9 weeks. The first 4 sacples were collected after the lambs were
removed for 6 hours. The fifth sample was collacted using the same pro-
cedure with the exseption that lambs were ramoved for a period of $ houra
prior to milking. The ramsining ) sarplcs were collected with the laszba
removed 12 hours prior to milking, The cammlete milking of one-half of
the udder wms rade possible by the use of lec oxytoein injected intra=
venously 1 to 2 mimutes prior to milking, Plates I and XI shov the ape
pearance of the udder before the injection of oxytocim, after injection,
and after milking one-half of the udder. Oxytocin was used as an aid in
obtaining the milk sample as it required considerably less lab-r than
velghing uhe lambs et 4~hour intervals during a 24=~hour period. In ed=

dition, a more representetive asmple of milk was dessm by the use of



EXPLANATION OF PLATE 1
Flg., 1. Shous the gppearanee of a normal udder before
the injection of axytooin,
Figz. 2. The sppearance of the udder 1 to 2 mimtes
after the injection of oxytocin,
Fig. 3. The appearance of the udder after one-half had
been milked dry,



Plate I

1

Fig.

Fig.



EXPLANATION (F FLATE IX
Pig., 1. The gppearance of the norms! udder prior to the
injection of oxytooin.
Pig. 2. The sppearance of the nudder 1 to 2 mimten
after the injection of oxytoecin,
Pig. 3. The appearance of the udder after one-hsalf
hsd been wilked dry.



Plate II

-1 Figee 2
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oxytocin based on the aseumption that the fat percentage remained mere
uniform and physical exsmination of the udder showed the gland was com-
plotely evacuated. One=half of the udder was milked dry by hand-milk-
ing and a 60-milliliter sample retained for analysis.

The milk yleld was @cnvertod to a 24~hour baris for the mbiriy
udder as is done with deiry cows (Rice and dndrews. 1951)s These come
versions are somewhat arbitrary and used for comparison purroses. 4 3
times a day milking compared to & 2 times a day milking increases milk
yield by ebout 20 percent, vhereby a 4 times a day milking compared to
8 2 times a day milking inareasss milk yield by about 5 percent. For
aexamples when the lambs were removed for a period of 6 hours,; the amount
obtained fram one~half of the udder wms doubled to estimamte yield from
entire uwdder. This figure vas then mltiplied by 4 beoczuse thare are
four o~hour intervals in 24 hours. The answer obtained is the milk yield
for 24 hourse The formula used when the lambs were removed for a peried
of 8 hours is as followst milk obtained x 2 x 3 x 113 percent equals
rilk yleld for 24 hours. When the lambs were removad for 12 hours the
amount obtained in 24 hours was determined by’ milk obtained x 2 x 2 x
135 pereent,

Determining Fat Percentage.

4 modification of the Babcodk method ums used because of the high
fat test which eould not be measured in standard 8 percent test bottles.
The test was performed by using 9 milliliters of the smmple and adding
9 nilliliters of sulfuric acid. The fit reeding wms then douhlad to
give the fat percentage.

The samples were stored under refrigeration befors testing for a



pericd of no loager tham 7 days. ALl samples were thoroughly mixed and
warmed to room temperature before testing.
Determining Total Sglidg,

The total solids were found by weighing 2 grems of the sample. The
moisture was removed by heating the sample to a temperature of 180 de=
grees centigrade until a 1light brown color mppesred. The sample wag
then dried Im & vaouum oven for 10 minmtes at 20 inches of wvacuum. Upen
esaling, the mample was weighed tms determime amount »f moigture loms.

Solids~-not-fat were determined By subtracting the fat percentase from

the total solids,

The fat globule size wme determined by uasing a Howard type microe
neter disc placed In the eyepises of a microecope. The miecrometer dime
was standardized with a stage micrometer to determine the size of the
mall squaress The size of the squares wam 54 microns in diamater. A
glide was prepared of sach nilk ssple by placinz a droplet on a slide
and adiing a ecover glass to make a thin film., The fat globules were
measured by vimwing thrrmgh this spepilece and measured by comparison
with the squares.

Adpinigtering Somatotropin.

Twenty-five milligrams of sematotropim (Armour snd Gompany) sus—
peaded im Sce of physiological saline was admimistered per eve daily to
6 of the No-tesll ewss during the declining stage of lactation. Tha in-
jections were bsgun on July 20, 1953, and terminated July 25, 1953.
These injections were given intramuscularly for 6 days at 24-~hour inter-

vals and the swes ssmpled on the sewenth dmy. The ewes which received



the harmone were chosen st randam, The remaining 6 ewes served ae the
sontrols and received 5co of physlological seline per ewe daily. A1)
eamnling was performed ae stated previcusly with the lenbs removed for
12 hours before milking, Fat content, molids<iot-fat, and glotule simms
wvere deterninad as previously stated.

The ewves were milked on the second, fourth, mnd eighth days follow=
ing termination of the saustotropin injectigmns to determine the lasking

effect of the hormonee.




RESULTS A DISCUSSICH
Hilk Quallty

Tabtles I, II, and III show the sverage fat percontages salids-not-
fa%, globule size, and milk yield obtamined from Oolumbia, Hampshire, and
Southdown ewes during 5 different stages in their lactation., The data
in thess tables was assambled ms obtained.
Fat Gontent, The resulte fram the first 3 tables show the fat oontent
of the milk drawn ohe weck postepartum as considerably higher than the
fat content of the milk drawn 8 weeks post-partim. In the first sgmples
obtained vhen the lsmbe were left on the ewas, the Columblas gveraged
B.5 poroent, Hampshires 10,0 percent, and the Southdowns 649 percent. In
the second sample where the lambs wers removed 12 hours prior to ailikisng,
the Colunbias everazed 3.7 peroent, Hmmpshires 2,2 percent, and the South-
dowms 2.5 percent. The fat contemi obtained from milk drawn at 10 weeks
postepartum (third sample lambs with the ewes) was considerahly higher
for all thwree breeds than vas the case during the second sampling, For
sxampley the Columbias averaged 10.4 percent,; the Hampshires 6,5 percent,
and the Southdowns 10.5 percents The erratic results obtained during
these 3 samplings show that the amount of milk in the udder at tha time
the sample is obtained and the portion of that milk obtained, has a direct
effect upon the resulting fat test. Samples obtained without removing
the lambs prior to milking the ewes resulted in g milk sample that was
considerably higher Iin fat than the first drawn milk, Converpaly nilk
sanples drawm from a owe that had not been suckled for 12 hours remulted
in obtaining milk that was considersbly lower in fat. Milk obtained from
a ews with the lamb removed for a periocd of tims wss the fore milk and
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if simdlar ¢ dalry oows should be luw in fat, If tho entire accumila-
tion of milk thet was presemt in the gland could be obtalned when the
sarple vas taken, tham an somurate sample would be obtained. The shart-
eaning of taking milk sgmples either without removing the lamb prior te
rilking the ewe or after removing the lamk for a perlod of absut 12 hours,
is the failure to Imow whether one 1s obtalning a representative sample.

The higher fet testa whlaoh remlted vhen the sayple wae teken vhile
tha lambs rerained with the ewos may be explained by the fact the lambe
vere keeping the gland emptied to the extent that only strippings vere
sbtained, It is mowm that the etrippings from dairy cows are higher in
fat. The strippinge of sow's milk are not rlcher ln fat than flrst drawn
nilk (Whittlestrne, 1953)e These results musgest thot swe's milk 1s simi-
lar t» oowte milk,

Milk ssmples obtained 16 and 20 weeks postepartum (lambe removed 12
hour's prior to milking) wers secured with the edministration of oxytooin.,
This hormone, which contracts the musele cells around the alveoll; ene
abled one to obtain all of the milk that the eve had in the gland at the
time of milking and to obtain a sample that was representative. By this
method the Oolumbias averaged 8.9 percent, Harpshires 9.1 percent, and
the Soumthdowns 7.6 percent at 16 weeks post-peatim., At 20 wecks post-
partum, the Columdbias averaged 9.7 percecnt, the Hampshires 9.0 percent,
and the Southdouns 8.9 perocent. The average fat test obtalned from these
last 2 smmplings varied slightly, but were not as erratic as the firet 3
sarplings and eugzest that represemtative samples were being obtained,
gSolidp-yot-Fat. Tahles I, II, and III show the solilds=not-fat remained
relatively constant throughout the experiment, Whether the lembs re-

e ———
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mained with the ewes during smmyling or weire removed seamed to make 1ittls
difference ms to the remults obtalned. Less varistion ocourred between
breeds and between the various stages of laetstion for solids-n-t-fat then
was true for the fet percentage. These results agree with Barmicomt (1949)
and Wallase (1948), Sinee the pereent of solids-not-fat is not affected
by the mammer of sarmling, it would not ba necessary in future studies to
milk swes dry in order to study water-soluble vitamins, minerals; carho-
hydrates, or proteins in ewe's milk, Conversely, in determining the fat-
saluble vitamins (4,ByE,X) content, a representative sample of milk must
be takan,

At one week post=partum, the sslids-not-fat obtsined from the Colume
biss and the Hampshires wers higher than at mmy of the other samplings.
The difference was small, however, being 1 pertents The remaining 4
smrplings were uniforme. This was not true for the Socuthdowns ms thelr
highest solida=not-fat ocourred during the third ssmpling at 10 weeks
post-partun, The ramge for the 3 breeds during the 5 different samplings
varied fram 11.3 pereaen itto 13.7 peresnt, The solids-nct-fat were not
a'fected by tha fat test.

Globule Sige. Very little difference oceurred in globule size during the
various samplings, Howover, thore was a tendency for larger fat globules
to be secreted ma lactation advaneed, but globule size did not appear %o
be associated with the fat test. In mmme ceses the hijyhest tosting swe
hed the smallest fat globule. FPor example, the Columbias ranged from )
to 10 miorens in sise for the first sampling vhile durimg the samplings
at 16 and 20 weeks post-partum, glotules up to 54 micrens in sise wore
sooreted, This wne true with mll 3 breeds, This finding 1s contradictes-



ry to Petersen's (19%0) findingm., Be concluded that fat globules in
ome's milk decrsase in size as lactation advances, Bwe's milk at 1
smpling contained many glotules over 30 miarans while the next sample
contained only a few fat plobulem of thic size. All aomples contained
various sizes of globules but a definite predeominant size prevailed in
each sampling, The averare mrcdominant fat globtule size varied slightly
between the 3 isssdss The varistion was not great me the rangs for the
entire period varied fram 5 to @ mierons. The ranges among these btreeds
of sheep studied wers found to be considerably lar-er than eow's milk or
sow's milks Petersen (19%0) states fat globules in dairy cows range from
1 %o 10 microns, Whittlestone (1953) fsund fat globules in sow's milk
ranged from 0.5 micron to 7 microns, This same author also found fat
globules of sow's milk %o become lmrger with advanced lactation but no
definita trends vere fruad between breeds,

To make a nore direct comparison betumen the 3 Wreseds the resmlts
of tables I, 1Y, emd IXT are surmmariszed and the averages given in tabla
I¥. Due to the erratic fat tost abtained during the first 3 eavplings
little importance can be placed on the first 3 averagess However; these
data are worthuhile as they show very pointedly how milk samples from
ewes ghould not bs taken. The sanples obtained at 16 and 20 weeks post=
partun respectively, with the ald of oxytoein, strongly suggest that the
fat content wme little influenced by The brecd. For example; at 16 weeks
post=partun the Ccluw:biaes averaced 8,9 narcent, the Harmshiree 9.1 per-
cent, and the Southdowms 7.6 pereent, At 20 weeks poctepartum, the
Colunbias averaged 9.7 percent, the Hazmshires 9.0 percent, amd the South-
doyms 2.9 parcant. The lack of essoelation of either high or low test
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wvith breed is somewhat surprising inasmoh as with dairy cows there ia

a significant difference in fat content betwaen the various breads with
the Jersey tegting the highest and the Holrtefin testing the lowest.
Figure 1 shows the average fat content, solide=not-fat, as well as the
milk yield for the 3 Wreeds, and shows graphlically the extrese range in
fat content as affscted by the manner of obtaining the milk semples.
M2k Yield. &= shown by the tables during the sixteenth amd twentieth
weaks post-partum there was a variation of nilk yleld betwesen breeds.

For exampley st 16 wecks postepartum, the range for the Golumbias was
from 195 to 505 mil14liters vith an average of 339 milliliters; the Hamp—
siirss ranged frws 170 to 590 m=illlliters with an average of 400 milli-
liters; and the Scuthdowns ranged fram 120 4o 370 milliliters and everagia
238 m11111itera. 4ll milk was obtained from ome-half the udder with the
use of oxytocin and the lambs were removed for a pericd of 12 hours prior

to milking. The results of this sagling shovs that on the average the
Southdowns yisldasd the lasast, the Galumblas next, and the Hampshires the
most milk., The milk ylelds vere not oorrected for the age factor becmse
wach faotors are not availasble.

4 definite decline in milk yield was noted during the twentieth week
of lactation as compared to the sixteanth wwek. The grestest decline oo~
eurred with the Southdowvns. The average yleld of the Scuthdswuns at the
fourth sampling wes 238 millfliters and at the f1€th sampling the average
yield was 124 milliliters, On an individual swe basis smme declined as
mch as 300 milliliters during this j-week period. These smmplings were
obtained during advanced lactation and the results may have beam affectad
because some of the ewes were probahbly on the verge of weaning their lombs,
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Golumbia 8.9 12.9 8 3% 1832

Humpshire 9.1 1.3 7 400 2158

Southdowm 7.6 12.5 ¥ 4 238 1283
20 weoks post—partup (lambs recoved 12 hours)**

Calumbla 9.7 1.6 7 237 1280

Hepehire 9.0 12.0 8 235 1269

Southdown 8.9 12.3 g 124 668

% Oanverted to 24~hour basis for entire uddar.
&% lcoc oxytosin injected intravencualy 1 to 2 mimutes prior to milking.
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Mllk Quallty and Quantity of No-tall Buep

The data for the No~tall breed is presented Im tsble V on an indi-
vidual ewe basis.
Fpt Gontent., Veristions in fat content ocourred among swes with a
tendency for the fat content to incrmee sliszhtly as the lactation ad-
vanoed, partiouiarly during the last 2 weeks. The weekly variations
vere grester for individual ewes than smong ewes. For cxample, ewe
50-27 hed a fat variation of from 5.6 pareent to 11.0 persent during
the 9 milkingm. BEwe 51«53 vearied frum 7.6 peroent to 11.2 parcent,
The sverage fat comtent of the milk from the individual swes during the
ariire perisd ranged from 7.3 pereent to 10,8 peremmt, This variation
¢ »o more than might he expected as fat content of cows of the same
breed and in the ssme herd vary eimilarly. The average fat content
found in this experiment was somewhat higher than those reported in
previcus citatioms. The mothod of obtaining the ammple ic ilmportant
1f moourate resuits are to be obtained. The imethods mmployed by other
vorkers may not have produced i truly reprssentative sample, and ailk
obtained by {ncamplete milking apparently does not provide a trus pleture
af the average composition of wilk normally produced by ewes, This may
account for some of the variation reported and must be bomme in mind
vhen considering the compositioms previocusly reparted. Barmicoat (1949)
obtained a aample of the ewe's milk by milking one-half of the udder
while thé lemb nursed the other one-half, He did not state whother %he
udder vas complotaly emptied or if just enough milk was taken for analy-
@is. Wallace (1948) separated the lambs from the eves for m period of
4 hours and obtained a sample by hand-milking, Whiting (198) obtained



3%

nilk samples by hand-millking prior to the last suekling peried. Results
obtained in this study show that a representative sample cannot be obw
tained without some means of causing the ewe to let-down her nilk, Thims
wvas shown by the erratic results obtained from the first 3 sampilings of
nilk frem the Golunbia, Hampshire, and Southdown ewes,

Solida—pot-Pat. 4s was noted with the Columbie, Hampehire, and South=
down ewems the solids-not-fat of the rmilk cbtained from the lo-tail ewes
were quite uniferm, not only for the individual ewe during the stage of
her lactatiemy but also among ewes, It did mot inorsase during the de-
alining lactation as was true for tha fat porcentage, The range for the
solide-not-fat iriong ewes wms from 10.6 peraent to 12.3 percent with most
sves averaging about 11,0 percemt,

Globule 9izee The predoninart glotule sise for this breed averaged bo-
tween 7 and 8 microns., Little difference existed among ewes as the range
for the 12 ewes during the 9=weck sampling pericd wams from 6.8 microns
to 8.3 miorons, The results indicate that little variation existed ameng
the 4 breeds relative to fat globuls size. The No-talls averaged 7.5
mierons, the Columidas 7 miorsms, Bampshirea about 7 micronsy and the
Southdowns 6.5 micronse

Mk Iield. As might be expected a variation in milk yield was evident
among the eves during the lactatiom period. 1In mome cases the ewss ware
slover in reaching thoir peak while others were st their peak at tha
start of the study. In gemeral, the peak production came betwesm tha
third end sixth week of lactation. On an individual ewe basis some of
these ewes were heavier producers tham any of the other 3 breeds studied.
Hovever, a direct oamparisen cannot be nade because of different stazes
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of lastation. The average ylald for one-half of the udder per ewe for
the J-veek period ranged fram 189 nilifiiters to 446 milliliters, The
milk was obtained from one-half of the udder by the use of oxytoecin with
the lambs removed before milking., Bwe 4952, which averaged 189 millie
liters during the 9-vesic lactation, declined in yleld rapidly after one
molrth of production., Bwe 823, which yielded an average of 446 millie
liters during the 9-week milkings, axpesdsd all others throughout the
study, The remaining 10 ewes ranged fram 241 to 397 milliliters.

The results of milking 12 swes during a G=weak period are mmme-
rized in table VI and are shown graphically in: figure 2. During the
Cirgt 6 veeks the fat content of the milk fram the 12 ewes remained
relatively constant ranging from a low of 8.3 percent to a high of 8.7
peroant. Hovever; from the sixth wealk until the end of the ninth veek
the fat oontent increased from 8.7 percent to 10.0 percent. The high
period osarrred at the end of the ninth veek. The solids-not-fat re-
salted relatively constant and varied no more than ) percent an the aver=
age during the 9-week period. Glolmle sise fluotuated somenhnt on an
indiviingl ewe basis but on an average the 12 ewes varied from 7.0 to
8.0 nicrons, These data suggest that as the stage of lectation advences
there 12 a tendemgy for the fat content to inarease slightly. This
pattern 1s not evidmt with the solids-not-fat or globule size.

Laub Growth

The wveights of the single lambs mursing the ewes that were hand-
nilked each week are given in tahble VII. Urowth rate of lamba is affesct-
ed by several factors such gs birth veight, smount of milk produged by
the owe, &s well as genetic differencss in their inherited cspacity far
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Srovth, How milk preduction of the ewes affects the growth reta of the
lamb iz diffieult to determine cm the basis of 12 lewbas. OComparing the
everage milk yield for the 6 beavicat yroducirg ewes to the 6 lowest pro-
dueing ewas resulted in amounte of 2293 ang 1638 milliliters (aorrected
vieid), regpecliively, The sverefe total gain for the 2 groups of lambs
vas 36.5 and 1.1l pounds, respectively. Considering theee datm in de=
teil the S hogviest producidg edeg biad the lemba that gasned the wort
weight from birth until the end of the exvericant, The lemb thut grew
tha fastest wrs the heaviest at hirth ead Bm'eed the ewe that produced
the most milk, The seoond acet mapidly gaining lamb was the sacond
lightest laxb at birth; but apprently the abundant milk supply enabled
it to mmke rapid growth. ¥or the first 30 days the 7 highest producing
eves Huresd tim 7 hegvieat lamha, Ouring this peried e lamb evideatly
rolies largaly upon the milk produced Yy ite dan and the growth obtain-
od depands la¥gely @ tha amount of milk produced,
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Zable-¥.—The-quantity. and guality of No-tail ove's milk (S-wmek pariod)
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7/2 9.4 11.9 8 1-27 295 1%3
779 8.6 11.9 7 1-30 25 13%

7/20 %,ﬁ ﬁ'ﬁ 1=20 5
average 5 5 % p %

2-10 5§20 8.8 210.9 9 1-27 340 2720
527 6.4 10.4 g 128 3% 2640
6/4 8.0 10.4 7 118 450 3500
(date 6/12 6.6 120.3 7 154 355 2440
lenbed 6/28 6.4 10.3 6 127 330 2237
5M1) 6/25 6.4 10.5 6 1-20 330 2052
72 7.4 10.2 6 115 3%0 1944
79 7.0 1.4 6 154 410 22,
'————‘m%%‘ —_— —on—n7 n-*-#!ﬂ-h—u*—%_
avarage . 10. T 3w
S~ 53 7% 109 7 1-18 260 2080
% 9.0 11.4 7 1-27 30 a0
6/4 10.6 11.5 3 1-20 5 3000
(date 62 99 114 7 18 355 2840
6/18 26 1.1 7 -7 3o 237
4 6R5 9.4 1.7 7 2 W
7R 10.2 1.3 7 1-54 o
7/9 1.2 12,0 2* =21 290 1566
mzm &-—u—. .ﬁ— " — ll-i-% : o Dy I zPF
33.6 lﬁz..s 7 %‘ -‘hg

# Oemvortod to UU-hour bagis for emtire udder.
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0=27 5/20 8,8 10.3 112 240 1920
8/ 5.6 13.5 1-18 2%5 2120
6/4 10.4 10.3 1-20 280 22,0
(date 6/11 11.0 10.0 1-27 290 2320
lanbed 6/18 9,0 10.6 1-18 265 17

6
6
-
7
5
6/25 8.4 11.6 9 1-18
7
6
7
: |

72 8.0 1 . =
r o 1-27 220
7/9 10.2 11.5 130 235 %
1145 1-20
average 10.0 11'.'5' % §§ '

a4 8/20 8.4 11.3 (3 1-18 180 1440
2/27 9.4 10.6 3 1-9 220 1760
/b 7.6 114 9 1=54 255 2040
(date 6/11 7.2 12.0 9 1.18 260 2080
lmmbed 6/18 8.4 11.4 9 1.27 285 1932
812) 6/25 8.4 12.9 9 1-.20 35 1890
7/2 8.6 1.9 a 1-54, 330 1742
____;'M;p;z . Bt S
average 8. n.7 G 2380 -
N5, 5§20 8.0 10.0 7 1-10 220 1840
521 8.2 14.6 7 18 265 220
6/4 8.4 9.9 7 122 280 2240
(aats 6/11 9,2 10.3 [3 1-18 235 1830
lambed 6/18 7.6 10.7 8 1-28 2, 1898
5/8) 6/25 9.0 11.2 3 1-27 310 1674,
7/2 9,0 10.9 5 110 1993
7,29 10.4 11.2 7 1-30
. 1/20 20,0 11,2 k&__.%_
average 8.9 11.1 % %_

* Convortod to 244iur basis for entire udder.
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5/27 12.4 9.8 6 1-18 0
6/4 11,0 10.2 7 1-30 440 3520
(date 6/21 9.2 10.3 7 1-27 420 3360
5/4) 6/25 9.6  10.6 9 1-27 440 2376
772 9.2 11.5 8 1-20 40 2214
7/9 8.8 g 1.21, zz 2673
average 10.1. 10.'2 7 o LA6 3045
A<l 5/ 7.4 11.3 9 1-27 250 2000
5/27 7.2 1.0 9 127 285 2280
&4 60 10.8 ] 1-30 300 2400
(date 6/11 7.0 10.5 9 1-27 305 2440
lambed 628 6.8 11.7 9 (1-5, 3% 2373
&/8) ¢/25 6.8 11,3 8 127 380 2052
7/2 7.0 11.3 5 -7 345 1363
7/9 9.0  10.9 7 1-27 4o?= 2160

d=s7____ 292
average (A i1 % 523 %
S5l-51 5§/20 9.2 12,0 9 1<12 270 260
8/27 10.0 10.5 8 1-27 300 2400
6/4 9.6 1N 9 1-30 325 2600
(date 6/11 10.6 10.4 9 1-27 370 2960
lambed 6/18 11.6 1.1 9 127 340 2W5

5/7) 6&/2512.2 1.8 7 1-20 300 1
7/2 11.0 10.8 8 127 385 2079
7/9 1.2 12,0 8 1-54 M 17%
(] g =20 m_%_

averaga 8 3 8 314
A% 520 7.6 11.8 6 1-54 195 1560
/21 9.0 1.0 8 20 300 100
6/4 9.6 11.5 8 1-54 a0 Ys80
(aate 6/ 8.6 11 8 118 185 1480
lambed 6/18 8.4 10.9 7 1-30 200 1356
5M) 6/25 8.2 12.2 7 1-30 215 1uea
/ 9.4 12.5 8 154 160 864,
12,3 10 1-54, 140 756
_Zéﬂ.l%ﬁ_lﬁxé__ﬁ =20 100 _S40
129 1192

% Converted to 24~hour basisg for entire uddesr.
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é/11 8.k
&la 8.5
6/25 8.4
/2 2.6
/9 9.2
7/ 10.0

.0
n.g
1.4
1.8
1.8

"
8
B
]
7
8
7
7

B BB E o ¢ oo &

® Converted to 2i~hour basis for entire vwdder.
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£1-10
53-53
5l-11
§3-51
hg23
g
51-54
50-27
832
50-7
4952

2406
2216
2129
2116
1843
1820
1208
1731
173
1573
1222

Date Birth
R
5/11  10.5 15.2
5/% 9.1 20.7
5/8 9.8 1k.0
5/1 3.2 16.%
5/11 11.0 15.9
/12 9.8 12.8
5/8 1.8 16.0
5/1 10.2 14}
5/11 11.0 14.%
5/12 9.0 12.9
5/1 10.0 16.0

19.9
26.1
19.7
21.5
18.6
17.6
18.8
17.8
17.8
17.3
19.1

R

26.2
33.0
2.0
28.0
2u.%
23.5
23.0
22.0
21.5
22.5

2h.1

o
31.0
31.6
30.2
32.0
29.0
28.9
26.3
25.3
25.h
26.1

271.9

29.7
29.0
28.7
22f6
31.1

35.0
33.5
36.2

§7.0
39.5
k2.0
39.0
36.0
39.0
38.5
k0.0

k2.0
42.5

28.6
26.2
31.7
33.6
31.2

* Nilk yleld in milliliters converted to 2k-bour basis for entirs udder.

** Corrected to age of lamb.



Effect of Bamtatranin op Lactaliop
Samatotropin was injeoted for u period of 6 duys, conmencing July

20, 1953, and termingting July 25, 1953, Tht rasults of these data are
shown in tables VIII and IX, and figure 3, Tsble VIII snows that each
individimi eve treated vith samatotropin increased in milk yield om July
26, 1953, as ocompared to those ewes not treated with the hormone, Seme
ghoved a greater inaranss than others. Flgure 3 shows graphically aa
atrupt increase in yleld for the traated group vhile the control group
decreased, 4&n overall average increase of 47 veraant wvas realized by
the use of somatotropin,

The Wwreated ewes contimed to produse more milk for one week followe
ing injections bafore returning to the ylald produced prior to imjectien.
The control group decreased in productiom more rapidly than the treated
group., On August 4, 1953, which wav 10 days post—-injections, the treated
group vas still produeing 306 milliliters more milk (aonverted besis) en
the average thsn the eomtrol group, tut the treated group had returned
to the smount produced vhen the injection of somatotropin was sterted.

The fat percentage showed an increase as the result of somatotropin
injections. For ex=rmple, owe 4923 inareased 1.4 peroent and cve 5-5)
increased 3.2 persent. The average increase for the 6 ewes wvas 1.5 per-
eant, The averege fat samtent for the control group remained constant.
Howevar, on an individual owe basis milk sarples fran some scutrol suwes
increased while others decreased. The solids-not-fat decreased 0.7 pat-~
oat for the treated group and were 1.1 percent lower than the control
@*p. The solids-not-fat decreased in 5 of ths 6 ewes in the treated
group. The one axpeptiom increased the lesst in allk yisld, and the
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fat oontent decreased and the solide-not=fat incrsased. The results
otrangly suggested that the adninistratiom of somatotropin ceused the
Put oontent to inarsase and the solids-not-fat to decrsase slightly,

On the average as the fat content inormeaped 1 peroant, the solids-note
fat decreased 0.5 percant. Donkers and Petersen (1951 sné 1952) report-
ed no change in fat content due to adninisization of somatotropia $o
dairy cows, Chung gt al (1953) reported an inaresse of 50 percent in
fat contemt with no raported change in fat globule size.

The value of samatotropin for sommerclal lamb Production aas pog
been determined., The 6 treated ewss certainly responded to thls period
of injections,; but whether contimied injections would cause & continued
high increase in milk ylald was not detarmined. Whether or not thig im-
creased production vill require a correspondingly lsrger foed intake
noads investigation.



fable VIII. XEffect of samatotropin on lactetien®

O T 758 Ig; :2/;6 ghl 19(3 120 7} 5% ! 7

Milk yield (ml.) 1539 130 1701 1512
Tat percent &6 9.0 sh 9.0 9.2 10.8
Selide-not-fat (£) 133 12.8 1.9 12.3 13.1 12.8 119 121
BEwe number 4923 51-54
Milk yleld (=l.) 1350 1107 1871 1539 1566 1296 1620 1404
Fat percent 9.6 11.0 9.8 384 8.6 10.%5 10.0
Selids-not-fat (%) 119 1.9 1.1 1.7 1.7 1.4 1.2 1n.2
Ewe mumber 51-10 823
Nilk yield (ml.) 2214 1hoW 2511 2457 194k 16W7 2673 1539
¥a$ perceat 7.0 9.0 1.2 1.0 9.% 8.6 8.8 11.0
Solids-not-fas (%) 11.%4 11.1 30.3 20.8 10.7 10.7 1.2 1.6
Ewe number 51-5; _ 51-11
Milk yield (ml. 1566 1323 1836 1944 1782 13%0 2160 1593
Fat percent 1.2 0.0 13.2 13.0 13.0 2.2 9.0 9.0
Solide-not~fat (£) 12.0 12.8 11.0 11.9 11.9 1.8 0.9 1.2
Ewe nuaber 1 51-51
Nili yield ?:.) 1550 1hok 1890 1831 1647 1188 1782 1134
Fat perceat 9.2 9.6 9.2 9.2 9.2 9.6 1.2 12.0
Selide-not-fat (%) 12.0 11.6 12.1 11.7 11.3 11.8 12.0 1.6
Ews nuaber 50-27 hose
Milk yield (ml.) 1269 1053 1296 1134 104 864 756 sk
Fat percent 0.0 9.5 12.0 11.% 10.0 9.% 9.0 11.6
Solide-not-fat (%) 11.5 11.5 10.7 11.0 11.6 11.6 12.3 12.§
Average:
Milk yield 1638 127% 1868 1692 1665 127h 1823 1287
Tat percent 8.8 9.4 10.9 0.8 9.8 9.6 9.6 0.7
e 12 . 2 11 6 11 7 go‘ Eo?

Treated ewes received 25 mg. of somatotropin mspondol in 5 oc. physielogical sa
6 days. GComirol ewes received 5 cc. of physiologicel saline per ewe daily for 6

L7
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SEMARY AND CORCLUSIONS

Eighty-six eves representing 4 btreeds; Columbiae, Hmmpsbhire, South-
dnm, and No-tail, were hand-milked to determins the effect of hrwesd,
stage of lactntion, and momatotropin on milk camposition and yield.

The method of obtalning a representative sample of milk proved fa
be important if reliabls remults were to be obtainsd. This study showed
thet in order to obtain a representetive sample, milk must be allowed
to acarmlate in the gland and oxytocin can be used to camse camplate
milk lot-down in order to campletely ovacuate the gland. Mk samples
obtained without removing the lambs prior to milking and without the
ald of oxytosin oontained an avermge of 8.4 persent fat for the Golumbias,
Hampehirem, and Southdmms at one week post-partum, and 9,1 percent fat
at 10 veeks postepartum. Milk obtainasd after a 12-heur accumlatiom
(lambs removed), without the use of oxytoein, containesd an average of
2.8 paroent fat for the same 3 treeds at 8 wesks post=partum., When the
lazbs vare not removed prier to milking, thay kept the milk gland mmp-
tied to the extent that only strippimgs, high in fat, were obtaluisde

Satplow of milk were obtainad at 16 amd 20 weeks post~pertum with
the aid of oxytocin and lambs removed 12 hours prior to milking, The
fat content for the Golumbias averagmd 8.9 percent, Hmmpshires 9.1 pere
ousil, and 3cuthdowns 7.6 paroent at 16 wecks post-partum. At 20 wieeks
post~partum,; the Columbias averaged 9.7 percent, Hampshires 9,0 piroent,
end tha Sowthdowms 8.9 persamt fat.

Milk from the No-tall ewves wes obtained by uelng oxytosin and the
lambs were removed for € to 12 hours prior to milking, There was no
arratio change in fat contemt during the J=wesk period. The average
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fat percentage ranged fram 8.3 percent to 10.0 percent for the 12 agwes
with a tendency for the fat content to inarease as lastation advanced.
The solids-mot-fat of the milk fram the 3 breeds were quite simie
lar and were not affected by the method used in obtaining the sample,
it one veek postepartums, (lmmbs vith ewes) the average solids-not-fat
for the Calumbias, Hampshires, and Southdowng wma 13.0 percent, The
avarage solids-not-fat content for the 3 breeds st 8 wesks post-partun
(1smbs removed for 12 hours) wam 12.5 percents Milk obtained at the
third sampling (lambe with ewes) taken at 10 weeks post-partum, containe
ed an average for the 3 weeds of 12,5 pureents The fourth and fifth
samples (16 and 20 wecks post-partun) were collected with tha use of
oxytocin and lamks rmsoved for 12 hours, and contained an average of
12,3 and 12,0 parcants, respectivaly. The average solids~not~fat of
the milk from the No-tall eswes ranged from 10,8 percamt to 11.8 percamt
for the 12 ewes during the 9=veek period. The percentage of eolids-not=
fat was not affaéced by the fat tast.  In other words, regardless of wu
increase or decrease inm fa% percentage, the solids-not-fat remained gquite

otatio.
Milk ylelds were callected fram tha Golunbias, Hmmpshires, end Scuthe-

downa at 16 and 20 weeks post-partums 411 milk samples ware taken fram
one~half of the udder by handemilking and milked completely dry. The
lambs were removed 12 hours prior to milking and oxytocin was injected 1
to 2 mimutes prior to milking. Differences in yield existed among the

3 breeds. The Columbias averaged 339 milliliters, Hampshires 400 milli-
litersy and the Southdowns 238 milliliters of milk at 16 weeks post~partum.
At 20 weeks post~partum, the Columbias yielded an average of 237 millie



liters, Hampshires 235 milliliterg, and tho Southdowns 124 milliliters
of milk, These are avarage figures and some individual ewes gmie cone
giderably more milk than others.

The average milk yield of the No-tail ewes for the 9-wesl period
ranged fram 276 milliliters for the firmt week of sampling to 237 milli-
liters for the ninth week, BSome of the ewes of this group outylelded
individusl ewes of the other groups, (Columbia, Hampshire, and Southdown)
but no camparison can be made beeause of differcnt stages of lactatiem,

Little variation existed mmomg the 4 btrecds studied relstive to fat
Plotule slze but there was a tendency for larger globules to be secreted
as lactation advanced., 4 predominant size was noted! in each sampling,
During the 5 sampling periods, the Columbias, Hampahires, and Scuthdowns
ranged fram 5 to 8 microns. WNo definite relationship exlsted between
glotule size and fat oontent. The predauinant fat globule size for the
Ho-tail ewes averaged 7 tc 8 microns,

The average total ylald of the 6 heaviest produeing ewes and the 6
loveat producing ewes was 2293 and 1638 milliliters; respectively. The
& lambe from the highest producing eves gained an average of 38.5 pounds
for the 9=week pariod oopared to an average of 31.1 pounds for the lambs
from the 6 lowest produeing ewes.

Sematotropin (Armour and Gompany) suspended in 5ee of physislogleal
saling, was injeoted into 6 owes at the rate of 25 willigrams per eve
deily for 6 days and the swes were nilked can the sevemth dgy. Six ewem
served as the controls and receiwed Sce physiological saline dailly, The
oeves receiving somatotropin yielded 47 percent more milk than the som=
trols during the experimental periods, The fat contemt of the milk firem



the treated owes ingreased on tha average l.5 percent sad the sclids-not-
fat deareased 0.7 percent during the same periods The ewes wers milksd
orn the second, fourth, and eighth dsy post-injections to determine the
lasting effect of the harmonas, Om the elghth day the treated ewes haed
returned to the amount produced at the beginning of injecticms,

Un the basis of the animals used and undsr the conditions oxisting
in this experiment, the following conalusions wers drewns

1. The method of obtaining a ssmple of ewe's milk was important if
a representative sample was to be obtalned for yfeld and fat contemt do=
tavmination,

2. The nethod of sampling uede 11ttle difference in determining
the solids-not-fat of ewe's milk,

3. Oxytooin adminlstered at the rate of 10 1. U, injected imtra=
veuocusly eaused milk let=down In 1 %o 2 mimtes and furnished a repre-
sentative smmple as shown by the uniform fat test amd also Wy physical
axmzination of the gland which showsd cempleteo evacuations

4s There was tendangy for the fat sontent of ewse's milk to inerease
vith edvaneed lactation,

8, Little varistion in fat pglobule size existed among the 4 breeds
vith a tendengy for larger fat glotules in ell breeds to be secreted as

lastetion adwanoced,
"' e The sollds-not-fat of ews's milk of all breeds studied seemed

%o be the least varighle and remmined quite statle regardless of stage
of lagtation or fat combent.

7. Oxytocin gpparently had no advarse effeat upah the udder,

8. Bues injccted with 25 miliigrems of somatotropin per ewe dao’ly
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for 6 dxys increased in milk yleld 47 percent as campared to the cone
troal group.

9. The fat cootest of milk from swes treated with somatotropin
inoreased 1.5 percent vhile the golids-not-fat decreased an average of
0.7 percant as compared to the pre-treatment period.

10. The lambs fram the 6 highest producing ewes geined an average
of 7.4 pounds more than the lanbs from the 6 lowest producing ewes.



a5

LITERATURE CITED

MAdams, H. P., H, . Allen. The Effect of Renoval of Residual Milk
by Use of Oxytoein Upon the Yield and Fat Content of Subsequent Milkings.
J. Dairy Sci., 3511121-1124, December, 1952.

Barnicoat; A+ G., A+ G. Logan and 4. I. Grant. Mlk-Secretion
ilg:dies with New Zealand Romney Ewes. J. Agri. Sel., Vol. 39, Part I,
494

Barnicoat, A. G., &« G. Logan and A. I. Grant. ldlk-Secretion
Studies with lHew Zealand Romey Ewes. J. dgri. Bal., Vol. 39, Part II,
1949.

Cmng, A, Csy J. C. Shaw and W, M, Gill. The Effect of Somato-
tropin upon Milk Production and Various Hleod Substances of Lactating
Covs. J. Dairy Sed., 361589, Juno, 1953.

Donker, J. D., and W, E. Petersen. The Milx Secretion Response of
the Bovine to Injected Growth lHormane. J. An. Soi., 10:1074, Novanber,
isa.

Donkers Jo Dea and W, E. Petersen. Hmrmones in Lactation: Ad-
pinistration of Hormones in Dealining Phases of Lactation. J. Dalry
Bai,, 35i503, June, 1952.

» Ho E, Shesp Husbandry, Interstmte Printers and Pubs=
lishers, Danville, I1l., p. 358, copyright 1952,

Froser, A. Sheep Hradandry. Croshy Lockwood and Sony Litd.,
London, pp. 226-236, 194,

Garrisom,; B. H., and C. W. Turnar. The Eifect of Udder Irrigation
end Nﬂlgng Interval on Miik Secretion. Mo, Agr. Ixpt. Sta. Res. Bal.
234 1936.

5:1?:7163. A B.’ Re T ml C. T. s’ﬂith) and J. Hc Kuznealki.
psition of Mare's Milk as Carpared with that of Other Species. J.
Dairy Sed., 301385-395, 1947.

Jardan, R. ¥, Hations for Wintering Hreeding Ewes, Bul. 399, 8.
Mo *’-o h‘- st‘o’ r.m. 19”.

Enodt, G, B., and W. E. Petersen. The Effect of Uomplete Bvacu~-
ation of thié Mamery Gland by Pitecin upon lMilk and Fat Productiom. J.
Datry Sal., 273449-457, 1944.

Ha:mard, L. A. Animal Futrition. HMcGraw-Hill Boock Coas 3rd. ede,
m. m‘m, lgﬂ. .



%

Morrigon, ¥. B, Feods and Feeding., Morrison Publishing Co.s 21st
d‘. I’P° 8&“884’ lgﬂo

19 Petoraen, W, BE. Da:l.ry Science. &, B, H.ppimoﬂ Co.y 20d ed.,

we, fe Co» S, BrO(h') and C, Wo. Turner. The Rate of Mk
Secaretiom as Al'fected by an Acowmlation of Milk in Memary Gland. J.
Dairy Sei., 71249-254, 1924.

Rice, V. A., and F, N, Andrews. Breeding and Improvement of Farm
Animgls, Molraw-Hill Boak Co., Inces p. 93, 1945,

Sirry, I,, Ao M. Mﬁmy: and H, A, Hassan, Milk Production
of Egyptian Sheop. BEmire J. Emp. Agric., Calre, 181163-168, 1950,

Snith, V. B, The Effect of Milking at Short Intervals With and
Without Injections of Oxytocin, J. Dairy Soi., 308703=-715, 1947.

Thamag, Je Wes and L, A, Fcore. Thyroprotein. Foeding to Dairy
Cowa. Je Dairy 8ci., 36‘657: 1953,

Thampson, He 8. MLigora Goat Ralsing and Milch Goats., dnericmn
&10@ Breeder Co. PrGSS’ chgoo’ mo’ pp.lO%—l%. 19030

Wallace, L. B« The Growth of Lambs Before and After Birth in Re-
lation to the Level of iutrition. J. Agri. Soi., 3Bspart 2, 1948.

White, J. G, D. Camposition of Whale's }1k, Nature, 1711612,
Aril, 1953,

Whiitingy F.» 8. B. Slen, and L. ¥, Bezeau. The Quantity and Quali.
ty of Hature Hwe's iflik as Influenced by Level of Protein in the Ration.
Saiemtific Agric. 321365374, July, 1952,

Whittlestone, W. G, The Milk-lijection Response of the Sow to
Standard Deses of Oxytooclo Hormone, Rualura Animnl Research Sta.,
Dapt. of Agrice., Hamilton, HeZ. J. Dairy Zssearch, 20, 1313-15, Feltru-
ary, 1953.

Whittlestome, W. G. The Distribution of Fat Glotule dize in Sow's
Mk and the Effect of Sempling at Intervals Throughout Milking., Chem.
dbstr., American Chamical Soelety, p. 11376, November, 1952,

Hﬂlott, E. Lo, IH- Ce m- Effect of i'at Intalte on SW'S
ml Jo An. Ho’ 5! 'Ovmj 19160



	South Dakota State University
	Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange
	1953

	The Quality and Quantity of Ewe's Milk as Affected by Breed, Stage of Lactation, and Somatotropin
	Darold Dean Shaffhausen
	Recommended Citation


	tmp.1515622625.pdf.StUWt

