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Abstract:

The purpose of this study was to determine the effects of feeding Aureomycin to ewes before and after
lambing and the effects of delayed supplemental feeding of ewes after lambing on lamb production. A
total of 672 ewes managed at two different locations, were used in collecting the data reported in this
manuscript.

Feeding a supplemental ration providing 50 milligrams of Aureomycin per head per day for a period of
about a month prior to lambing, compared to feeding the same supplemental ration without
Aureomycin, caused very little difference in average birth weights between the two lots and the trend
was not consistent at the two locations.- Strength scores at birth showed no particular advantage for
either type of feeding. Six more lambs from the Aureomycin lot than from the control lot showed signs
of scours.

The Aureomycin supplemented lot had more total death losses than the control lot at both locations.
There appeared to be no consistent relation between causes of death and type of feeding.

Biological assay of colostrum and milk samples showed little transfer of Aureomycin into the
colostrum of ewes; there were detectable traces of the antibiotic in the milk only when the ewe was
receiving Aureomycin in her ration at the time the sample was collected.

Feeding a supplemental ration with or without Aureomycin or delaying supplemental feeding for 10
days after lambing resulted in no statistically significant differences in average daily gain of the lambs
at either of the two weigh periods. Time of lambing likewise had no significant effect on average daily
lamb gain. A significant interaction was noted between type of feeding and time of lambing in both
single and twin lambs from mature ewes at the first weigh period, but the trend was not consistent and
the interaction disappeared at the second weigh period." Where no postlambing feed treatment was
imposed, the differences in final weight gains of the lambs due to prelambing feed treatment were not
significant.

Ewes with single lambs which were fed a supplement containing Atjreo-myciri immediately after
lambing lost less or gained more weight during the supplemental feeding period than did comparable
ewes which were fed the same ration without Aureomycin or did not receive a supplemental ration
immediately after lambing.
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ABSTRACT

The purpose of this study was to determine the effects of feeding
Aureomycin to ewes before and after lambing and the effects of delayed sup-
plemental feeding of ewes after lambing on lamb production. A -total of 672
ewes, managed at two dlfferent locations, were used in collectlng the data
reported in this manuscript.

Feeding a supplemental ration prov1d1ng 50 milligrams of Aureomyc1n
per héad per day for a period of about a month prior to lambing, compared
to feeding the same supplemental ration without Aureomycln, caused 'very
little differehce in average birth weights between the two lots and the
trend was not consistent at the two locatlons° Strength scores at birth
showed no particular advantage for either type. of feeding. . Six more lambs
from the Aureomycin lot than from the control lot showed signs of scours.

The Aureomycin supplemented lot had.more total death iosses than the
control lot at both locations. There appeared to be no consistent relation
between causes of death and type of feeding.

Biological assay of colostrum and milk samples showed little transfer
of Aureomycin into the colostrum of ewes; there were detectable traces of
the antibiotic in the milk only when the ewe was receiving Aureomyc1n in
her ration at the time the sample was collected.

Feedlng a supplemental ratlon with or Wlthout Aureomyc1n or delaying
supplemental feeding for 10 days after lamblng resulted in no statistically
significant differences in average daily gain of the lambs at either of the
two weigh periods. Time of lambing likewise had no 51gn1flcant effect on
average daily lamb gain. A. significant interaction was noted between type
of feeding and time of lambing in both single and twin lambs from mature
ewes at the first weigh period, but the trend was not consistent and the
interaction disappeared at-the second weigh perlod Where no postlamblng
feed treatment was imposed, the differences in final 'weight gains of the
lambs due to prelambing feed treatment were not significant.

-Ewes with single lambs which were fed a supplement containing Aureo-
mycin immediately after lambing lost less or gained more weight during the
supplemental feeding period than did comparable ewes which were fed the
same ration without Aureomycin or did not receive a supplemental ration
immediately after lambing,
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'INTRODUCTION .

. Baby lamb mortaiity is a major bfoblem in any sheep operatiohw,Even
though thiS‘IOSS commonly occurs, its cause or-causes and ways and means of
reducing the loss afe'subjécts of vital concern to evéry sheep raiser. The
objeét is to save every lamb that can be saved. This goal stems from the
indisputable realizatibn that thefe is no profit in a dead lamb.- It must
also be taken into consideration that every dead lamb is lost poténtial in

taking full advantage of gains made as a result of applying proﬁen prodic- '

. tion and marketing methods.

It is estiﬁéted that between 15 and 30 pefeent of all lémbs born -
never reach weahing agéo Moét of theseé deaths occur during the first few

days or weeks after birth. One of the greatest single causes of death is

pneumonia. Enterotoxemia and digestive disorders such as scours also take

their toll. These diseases are often thought to be caused bj predisposiné

'conditions; nevertheless, antibiotics-hdve been successfully used in con=

troiling such diseasés both in hﬁﬁah medicine, especially in the case of

pneumoniag and in the field of veterinary medicine. In order for an anti-

biotic to be of any Benefit-in preventing young lamb disease or mortality,
however; some method must be used where the lamb would receive a féi;ly
large dose of the antibiotic at a very early age. This:méthod must also be
practicgl ﬁhere iafge numbers of ewes éré beiﬁg lambed. One objective of
this expériment was to detérmiﬁe if Aureomycin would be trénsferred to the
colostrum of ewes which had received this antibiotic¢ in a supplemental ra-
tion during the latter part of gestation. If this tréhsfer_occurred, the

lamb would possibij have a feadybﬁade source of disease ﬁreventative in the
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. first nourishment it received in the form of colostrum aslwell,as any it;
might have received in prenatal life, |

‘Soon after results of research appeareu.shewing the beueficial effeets

of sntibiotics in the rations,of poultfy and swine, much attention was-
given to their.use in the rations of ruminants as'well; It was fpund that

" the greatest benefits aleng this line could be expected'from,ypung rumi%
ﬁants when their digestive.tracts are similar to those of monogastric ani-
mals. Beneficial results have also been found in the feeding of growing and
fapteniug ruminants. AdVautages found froﬁ feeding antibiotics to suckling
: and fattenlng lambs are faster and more economlcal galns, less trouble with
pneumonia and scours, and, in some tases, reduced death losses from entero«
toxemia, Good results, such as improved health and weight gains, have also
been obtained when antlblotlcs were fed to cull or- scrub lambs, Drenchlng
and subcutaneous 1mplant1ng are méthods of admlnlsterlng antlblotlcs other
than through the ration. |

Ahether objective ef this trial wus to_determine'if‘Aureomycih would
be transferred te.fhe milk of ewes receiving the antibiotic at phat time as
well as to determlne 1f there is a carrynover effect when the supplemental
Aureomycln is dlscontlnued Biological assay of milk samples and average
lamb rate of-gain was used as a measure of ihese particular effects.

It has been shewh'many times that the weighp increase of young lambs
is highly correlated with milk consumption;~In veryhyeung lambs the limit-
ing factor seems to_be the appetite or ingestion capacity. of the lamb it-
self, whereas iu.older'lambs it-is prebably the producing capecity of the

ewe, The peak of milk pfoduction in ewes usually comes about the third to




1

fourth week of 1actatiqn Which, in the case of a single laﬁb,'may'be tbb
early fér the lamB to t%ké full advantage of it. In the case ofvtﬁin lambs,
however, the production capacity of the ewe‘may not be able to_meet thé de-
.mand at any“peripd° Workers in the dairy fiéld report that improved methods -
. of feeding and management ,would bring about the greatest returns in‘the
direc%iqn of improved persistency of lactation. The other objective of.this
experiment was to determine if the peak of milk production'in ewes with
single lambs could bezretarded until the lamb is large.enough to consume
the full potential .and in this way also increase total productign° The

method uséd to accomplish this was to delay supplemental feeding until 10

days after the initiation of lactation.
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REVIEw-OFjLiTERATURE -

Effects of . Aureomy01n 1n llvestock and poultry feedlng

It is loglcal to expect- that the rate of growth of an anlmal w111 be
_increased when a pathogeglc_orjdebllltatlng infection is ellmlnatedotThls,
"~ according to*Jﬁkeé.ahd"Wiiliaﬁs:(iéés);‘ié;the_réason for feédihg anti;
biotics. Tt w;s found thaﬁhfhe addition of small quantities of antibiotics
ts the diets of youhg animals not>only served to contfol ceftain Qbﬁioﬁs
disturbaﬁces such as diarrhea and mild respirétory-infgctiéné but also pro=*
duced unsuspected increa;eé in growth rafé evén'ﬁhéh the animals were
as&mptomatic;f;} éﬁpeaféa that subclinical ihtestinal infections of an un-
suspééted éh& ﬁhdéfi£;d~natﬁré were cbmméhly presenf; ﬁéﬁhaﬁé the iﬁféétiﬁg
organlsms merely dlsplaclng “beneflclal" bacterla° In any event 1mprove=-=
.ments in growth were noted in apparently healthy anlmals, and popular in-

terest was aroused in the feedlng of-antlblotlcso

:The preséht interest invéﬁtibiofiéé as édditiﬁesfto'animéi feedé stems

from ihvestigationé of‘Sﬁféﬁtém&égéﬁéuréofé&ieﬁs aé a ééurcelof vitamih'Biz'

E&Nétoksfad gi;éi;(iéﬁéjaﬂThey foﬁnd that a response was p?oéﬁéed;ih’chiéKS'

By addihg crude preﬁafatiéhs”6f3§£'ﬁﬁﬁédfééiéﬁéqulﬁﬁre materials to-diéfé
of nataral foods even wheﬁ vitamiﬁAblz Was présent in adequafg émé&hté in
éhe Basal diét;.The res?onsé was later shown to be due to the préééﬁcé of
surprisingly small amounts of Aureomycind/ and opheg'éntiﬁiétics'whigh were
écﬁive° | ‘
-stbkstad'éﬁd Jukes (1950),confirmed'£he foregoing results by féé&iﬁé

7 The trade name.of Lederle Laboratques D1v1s10n, Amerlcan Cyanamld
Company; for chlortetracycline is Aureomycin.
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to chicks a diet containing adequate levels of vitamin B}, with small
amounts of Aureomycin added. They concluded that the growth stimulation
which was bbSérved when Auredﬁycin;fefmehtati6h materials or cryéﬁéliihe
Aﬁrebmycin was fed‘could be attfibuted; at 1eés£ in part; to-the Aureomyéin.
content, . | o |

vAt about this same time: Jukes et gl (1950),-w6rking with pigé, report-
ed an experiment in which they found that the addition of 106 milligrams of

‘Aureomycin HC1 per kilogrém of basal diét to a ration already supplehented

with vitamin Byo gave an increase of 0.25 pound in average daily gain. In a
second experiment these same workers added 50 and 200 milligrams of Aureo-

mycin HCl per kilogram of basal diet to é ration cohtaining adequate Qitam

min Byp and reported'éveragé daily gains of i.22 pounds and 1°5l pounds -
respeétively in compérison.to 0,38 pound per day‘whére énlj vitamin'Blg

wa§ suppleménted.

‘ Mény other invéstigétors soon pubiished similar results from expe'r:i.‘== )
ments with pigso'Cuhha (1956) réviewed the information available on anti-
bioticé in swine nutrition and pfesented the following as some benefits
which could be expeéted from feediﬁg Aufebhyciﬁ aﬁd Téfrémycinl{ especially
dﬁring the éarl& growth pefiéd: antibiotics increase growth réte an average
of 10: to 20 percent and efficiehcy éf feed utilization about 5 perceni;
they helﬁ control certain types 6f'nohspecific enteritis (écours), fedﬁce
the number of runts and increase bloom:and appearance of the aniﬁal.
i7;Tﬁgft;Zde name éf Charles Pfizer Company for oxytetracycline is

Terramycin., Chlortetracycline and oxytetracycline, both classed as

"broad spectrum" antibiotics, are very similar in their activity of
suppressing many species of bacteria.
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: Soon-after_research appéared showing the benefits of feeding.Aureo-
mycin to poultry and swine, investigétors found that this antibiotic pré-
mofeq groﬁth and helﬁéd to eliminaté scours in déiry caives as welio Be-
causé of éubseqpent findingé that'anﬁibiotics'could affect‘tbe activity of
rumen micrqflora in matﬁre cattle, the feeding_éf antibiotics to ruminant
' animals was not advocéted; Recently, however, moré evidence has accﬁﬁulated
to show that the feeding of.Aureomycin is beneficial not only in calves but
also in mature cattle.

In 1956; Bell and coworkers fouﬁd that feeding Auréomycin tq 620 pouéd
steéers at the rate of 600 milligrams per head daily 6auééa adverse effects
in the form of a marked anorexia and a fefid diarrhea within hé to 72'hours°
Feeding 200 milligrams produced somewhat milder digestive disturbances but
.also caused a marked reduction in the digestibility of-crude fiber, The di-
gestibiiity ofldry matter and nitrogen~free extract was also re‘&uced° This
repor£ discouraged further investigations of the effects of feediﬁg anti-
biotics to beef animals and led td-fhe‘be;ief that antibioﬁics could be fed
.ohnly to young calves before the tumeh begén functioniﬁgo

| Intensive research on the feeding of antibiotics cantinued in the
dairf-Calf field, however. Reviews by1Kpodt (1953); Jukes and\Williams _
(1953) and Lassitér'(l955)‘show that the feeding of Aureomycin and Terra-
mycin stimuiated the growtﬁ rate of calves from 10 té 35 percent and in a
few cases up to 70 percent under a variety of experimental conditibns and
rations. Mbét of the.growth improvement resulted before the calves were
. eight weeks old and an&.growth advantage afforded by these antibiotics dur-

ing the early life of -the calf was not noticeable in the mature animal.




. Alihough thefe appeared to be few adyantages of feeding antibviotics after
the calves were 12 to 16 weeks of age, Aurédmycin‘appérently had .no pro-
._néunced effect on the appetites or the Weil—being of matﬁre dairy cat;tle°
' In addition téian improvement in growth, antibiotics appearéd to reduce the
incidence of scours, increase feed consumption and feéd efficiency apd im-
'pfdve the overnail poﬁdition and Qellnbeing-of the aﬁimé.l° Fifteen to twehf
ty miliigrams Qf Aureom&cih per 100 pounds.of bod& weight‘déily seemed to
be aboﬁt the rigﬁt amount for dairy'c':alves° In addition Knodt (1953) re-~
ported that the feéding of Aureomycin did not affe?t rumen or fecal flora
in these animals as far as had been’dgtermined.

As ihformation accumulated showiﬁgrthat the feeding of Aureomycin was
: bengficial to growing dairy calves and was not harmful to mature lactating
cowé, interest.was renewed and ﬁurther trials wére'uﬁdertaken to investi-
gate the use of this antibiotic in rations foribeéf animals‘° The research
informafion obtainea to date b& Cunha (1956) indicates the f&llowing bene-
fits from Aureomycin feeding to béef cattle: 1) decreases incidence of
scours; increases érowth rate and reduces liver abcesses in calves. 2) may
increase raﬁe of gain and feed-efficiency in fattening steers. 3) improves
halr coat and causes more bloom 1n anlmalso Elllot and Maddock (1955) re-
port that for contlnuous feedlng, a level of 10 milligrams of Aureomy01n
per lOO‘pounds of live weight daily or 75 milligrams per head per day over
the entire feeding pefiod for yearling cattle gives optimal results., They
also say that feeding Aureomycin has no detrimental effect on carcass grade
or dreésing percentage.and may even ;ncrease carcass‘qualit&.

Reports made on use of antibiotics in sheep have been varied and in-

;




consistent. Colby et al (1950a, 1950b) reported that lOO‘milligrams of
Aﬁreomycin‘daily‘was harmful £o fatteﬁing lambs éna concluded that the use
of .antibiotics in ruminant rations could not be recommendedF Jordan (1952)
conducted four feeding experiments involving 199 native and western ;ambs
and concluded that Aureomycin could be included in lamb fattgning ratiqns

at levels from 7 to 14 milligrams per lamb daily over a period of 100 days

without causing the lambs to go off feed or.increasing the incidence of

'scouring. Aureomycin at the leﬁel‘of 14.4 milligrams'per lamb daily, how=-

ever, reduced the rate of gain and feed efficienéy; Tt was also observed in

‘these trials that the Aureomycin-fed lambs were easier to get on full feed.

In expefiments conducted in Tekaé, Bridges gg.g;.(i953) showed that in-
creéses-in rate of gaihAresulting from feeding Aureomycin weré'relatively
small and were not statistically significant. An apparent improvement in
feed efficienéy was evident, however, when Auréomyéin ﬁas‘fed at levels of
2,2 to 5.0 milligrams per pound of total feed. ”

| An experiment invélving 400 lambs was reported by Bébkin and Paules
(1955) in which the lambs fed antibiotics at the rate of 5 milligrams péf
pound of feed gained_slightly faster and more éffigieﬁtly than ‘those ndt
getting an&ibioticsg'but feed cost per pound of gain was slight;y higher
for lgmbs receiving antiﬁiotiésn Bdth Auréomycin and Terramycin regcted in
the séme manner in this e:q.)erimen't.o Botkin and Paules (195h) als6 reported
that Aureomycin fed at.tﬁe level of 10 milligrams'per pound of feed gave |
some advantage in ;éte and efficiency of gain and dressing percenﬁage, but
was not economical becéusé of the high cost of suppiementatioh° Thomas et .

al (1956) showed that the addition of Aureomycin increased the cost of feed
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.but did not increase the weight gainsf Lambs fed the antibiotic in this ex-
periment dréésed out higher than any of the other lambs,
AJohnson et al (1956) conéﬁcted an experiﬁent iﬁvolving.798 lambs main-

tained under feed-lot conditions and reported that the avérage final

5weights and average daily gains for the group receiving_lO ﬁilligrams of

chlortetracycline pér pound of feed continuously throughout the 48 dayslof_
the trial were significantly higher than the controls or other treatment
groups. It was also éoncluded.from this trial that antibiotic supplementa-
tién during the éntire feeding period proved to be highly effective ;n the
control of enterbtoxemié since no death oécurred in pens fed in this manner.
In contrast, death did occuf in the control pens and in pené which had re-
ceived chlortetrac&clihe for 21 days followed by no antibioticq'Ail deaths
iﬁ this latter group occurred aftef the discontinuancé of chlortetracycline
supple.mentatioﬁ° |

 similarly, Kunkel et al (1956) reported that chlortetracycline appar-
ently reduééd the ihcidence of digestive disorders, diafrhea accompanying

self-feeding and enierotoxémia in experiments conducted by these workers.

-No lambs were lost from enterotoxemia among those receiving the antibiétic

in their ration (353.lambs total).while L3 percent were lost among those
réceiving no antibiotic (230 lambs potéi)a 0f the lamEs in the chlortetra-
cycline lots, l.7-percenf died from all causes as compared to 5°2lpefcent
in the control létsp'The authors stated'that this effecf of Aureomyein may
have been the result of a transitory diminution of voluntary food consump-
tion during the first two weeks of the feeding trial. xﬁ addition, £he

antibiotic supplementatibn in these experiments resulted in improved ef fi-
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ciency of feed utilization buf no‘statisfically significant differences )
in gain,

The results of two trials conducted by Elliot and Ellsworth (1953) to
compare the effect of two levels of Aureomyciﬁ and three types of rations
. for feeder laﬁbs showed a consistent increase in gain and imprbvemenf in
feed efficiency ﬁith the adaitiéh of lO'and 2Q milligrams of the antibiotic
to rations of 80 percent hay=20 percent grain; as the percenfage of grain
was increésed, however, the reéponse became more variable. Cbnvefsely,
Botkih_ahd Péules (l95h)'reported that’as the ‘level of roughage in the
ration increased, the rate of gaih and fhe efficienpy.of feed utilization
as well as the dressing percentage, deéréésed,_with or without the addi-
tion of Avdreomycin at the rate of 10 milligrams per pound of feed.

-Some investigations have also been made on the use of_anfiﬁiotics with
&ouﬁg-lambs oﬁher tﬁén feeder lambs. Kinsman and Riddell (l952)_£éd a creep
ration-containihg 15 milligrams of Au?eomycin per pound of concentrate to
suckiing iambs and found no appreqiable difference in rateé of daily gaiﬁ
due to the antibibﬁid.‘Thejgureomycin group did show a slight édﬁantage in
émOunt of feed consumed per poﬁnd.of gaih, however, Luce et al (1953) re= |
ported that the use of Aurebmyéin'at the rate'of lb;milliérams per head per
day for suckling lémﬁs gave no increase in weightfbvef the dqntroi group.
This experiment also showed that the iambs that received Aureoﬁjéiﬁ until -
weaning did not gain Weight as fast és the control grbup or fhé:groupg that
received tﬁe anfibiotic for é shorter periocd of time. No differences in .
health were noted in either of these experimenfso | |

According to Madsen et al (1955), the addition of 10 milligrams of

A
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Aureomycin per pound of concentrate mixture had no measurable effect upoﬁ
. growth rate and feed consumption of sucklihg lambs, Durihg the first two
ﬁeeks of a seven-week trial conducted by Déley (1956), Aureomycin apparent-
1y increased rate of gain of suckling lambs receiving different types of
‘creep rations. At the end of the trial, bowevgr, reéults from the two
groups reéeiﬁiﬁg 20 milligrams of Aureomycin per pound of ration in two
different.types-of pellets were conflicting., One group showed no increase
in rate of gain but increased feed efficiency paid for the'Aureomycin sup-
plement while in the other group the higﬁest rate of gain_but the lowest
feed efficiency was noted as compared to all the other groups.

In an'experiment-where detailed records were kept on lamb disease and
mortality in connection with the feedihg of chlortetracycline, McGowan
(1957) concluded that the inclusioh of the antibiotic in a grain ratign for
nursing range lambé exerted no influence on ihe incidence of a émall pneu-
monic lesion which occurred in a high percentage of all the experimentai
lambs. There were, hswever, fewer losses due to enterotoxemia in the treat-
ea group than in the other groups. The treated group also showed an advan-
tage in average daily gain,'peréentége of fat 1aﬁbs at weaning time and
carcass quality. The levels of chlortetracycline fed in thig trial were
changed as the ;ambs grew in an attempt to maintain a daily intake of 0.5
milligram of the drug to 1.0 pound of body weight.

Methods of administering antibiotics other than through the ration
have also been used in work‘with suckling 1émbs°,In the firét of seven ex-
. -periménts reported by Jordan.and Bell (1954), suckling lambs were drenched

with 5 milligfams of Aureomycin HCl in solution déily_for a period of 42
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days. This practicé resulted in an increased daily gain of 0009 pound as‘
combared to the control lambs. It was noted that the greater rate of gain,
over-all thrift and bloom of ﬁhe treated iambs was most apparent during the
first four weeks of the trial which were rainy and cold; In the.three
trials which foliowed, the average daily géin of lambs consuming 4.3, 5;0,
and 10,8 miliigrams of Aureomycin per day for 33 to 50 days exceeded that
'of the controls by 0.08 to 0,10 pound? Also, feed per 100 pounds of gain
was slightly réduced in the Agféomycin supplemented lots,

In the remaining triéls reported by Jordan and Bell (195&)9 eighty
milligrams of Aureomycin was subcutaneously implaﬁted near the'férerib of
suckling lambs. No abpareht physioiogicai effects resulted and no signifi-
cant effect on gain was ﬁoted. In ah experiment conducted by Béeson'gg al |
(1954), the subcutaneous implantation pf lambs at two da;ys of age with 140
milligrams of Aupeomycin HC1 had no significant effect on growth rate.,
-Similarly, no effect én'growth rate was shown when 1ambslét ﬁn average agé
of 4L days were implanted with a total of 140 miiligrams of Au£eomycin per
lamb, |

In studies involving both faﬁteningUand other lambs, Bohmanlgﬁjgl
(1955) reported an.experiment in which graduéted levels of Aureomycin were.
fed to 120 fattening lambs and 20 orphan lambs from tw6 to féuf weeks of
age to mérket weight. These treatments did not significantly improve rate
of gain, dreséing bercentage or carcass grade. Three trials involving 1§o
suckling and feeder lambs were conducteéd by Hatfield et al (1954).in which
rations supplemented with Aufeomycin HC1l gave small but'consistently higher

average daily gains. In the pooled results of £he trials, the lambs which
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received rations containing the antibiotic showed average daiiy gains high-

er by200055't OOOlL pound. Average feed efficiencies were also'higher for
the_Aureoﬁyeih supplemehted loﬁs'° The authors concluded from the results of
these trials that antibiotics have a practical use in growing and fattenlng
ratlons for lambs by 1mprov1ng rate and efficiency of gains and by reducing
the number of unthrifty lambs,

‘The ihvestigations made on use of antibiotics with lambs is well
summed up in the statement of Jukes (1955):.

The experimental work with 1ambs 1nd1cates that a variable but pre-
dominantly favorablereffect is obtdined when lambs are fed a low level
of chlortetracycllne, about 10 milligrams per pound of diet. Many of
the observed effects appear to be related to the suppression of harmful
bacteria. High dosage with antibiotics may cause digestive disturbances.
Good results have been found when antibiotics were fed to cull or scrub
“lambs, -

Since both chlortetracycline and oxytetfaeycline have been classed as
"broad speefrum" antibiotiCS, that is, those effective against many. species
of bacterla, 1t .can be exPected that they will give about the same results
'when fed at appropriate levels., Twenty~f1ve mllllgrams per head per day is
the amount of oxytetracycllne recommended te give a subgtantial enhancement
of both growth rate and feed efficiency in growihg lambs as set forth in
Pfizer Agricultural Techﬂical‘Bulletin Number 27. In comparison, the amount,
~of chlortetracycline recommended by Jukes (1955) is 10 milligrams per pound
of diéte | - | .

-Alﬁhoﬁgh the effects of antibioties in livestock feeding have been
ehown‘to be beneficial in many caees, the way in wﬁieh antiBioties act in
order to produce such effects is still a question, Some ef the postulations

made by Jukes and Williams (1953), Rusoff et al (1954), Lassiter (1955),
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Jukes'(1955), Maddock and Brackett (1956) and Bird (1956)'may be summarized
as follows: . | o | .
1, Effeet on gastro-intestihal microfl&ra
a) The antibioties may inhibit or destroy organisms which produce
subclinical infectioﬂs; that is, they suppress organisms which
prbduce téxic.reactions and cause a slowing of gfbwth of fhe' 
host animal. | |
b):Aﬁtibiotics may froducé.an increasé.in the number or éctivity
of organismé which synthesize certain known or unknown vitamins
or growth factors ﬁhich are evehtually made available to the
host..
¢) Antibiotics inhibit organisms which compete with the host for
available nutrients.
2; Antibibticé may have a direct éffeci by subduing or preventing
definite infectioﬂ or toxemia.
3, Antibiotics may cause a stimulation of the pituitary gland and an
increased production of growth hormone.,
li» Bone metabolism may be the area in whiﬁh antibiotics exert their

effect,

Traﬁsfef of Aureoﬁycin-into;miik and effects

Beéaﬁse.verj liftle work has been reported where Aureomyein was fed to

mature éheép; it is necessary to go to swine and dairy catile,nutrition in

. order to review this particuiar phase of antibiotic acﬁivityo

,Cohcerning the effect of Aure6mycih in daify rations; Rusdff and Héq

-{1954) reported that milk produétion of Holstein cows and pércehtégés of
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all constituents of milk.which were studied were not influenced by'feeding
suppleménts of Aureoﬁycin at the rate of 136 milligréms daily.

Studies have also Bééh'conduéted where bacterial activity was used as
the method of deterﬁining the presence of'Aufeomycin in the miik of coﬁs
which had received the antibiotic in their ration. Haq et al (1952) fed one
gfdup of Holéteiq cows 150 milligréms of Aurebmycin daily and reported that
the feeding of antibiotics had no effect on £he.bacter_ia1 flora of milk. |
This ihdicated to fhe authors that the‘anfibioﬁic was probébly not coming
into the milk, or if present at éll, was of such low concentrations as not
to inferfére wiﬁh curd formation. The data reported b&'Martin et él (1955)
showed no significanf diffefences in total plate counts on the milk or in
the amount of acid developed in milk inoculated with starter from the lots
‘tested, The rate of-Auréomycin feeding in this triéi was edpivaiént to-an |
average of 390 milligrams per cow daily.

As determined by chemical assay, no Aﬁrebmycin was found in tﬁe milk
of cows fed 700 milligrams of the éntibiotic-daily for 10 dajs (Loosli and
Warner, l9525° Similarly; the findings of Martin'gi al (1955) showed no de-
tectable amount of Aureomycin in.the milk of cows previously fed Aureomycin
at the average rgte of 590 milligrams.daily or in the milk of cows cur- -
rently_reéeiving the antibiotic at the same rateo'ﬁaddock‘(1953);reported
that approximéﬁély 1.5 milligrams of chioftéfracycline pér péund Sf-body
weight was required to obtain consistent detectable levelé of the anti-
biotic in the milk of sows. This level of Aureomycin would cofréspond £o
80 to 100 grams of chlortetracycline per. ton of ration, depending upon the

feeding rate.
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Vestal (1951) fed spring gilts ah'Auréomyéin supplement from the time
they weighed 501poun&s until their first litters were fafrowed.the follow-
ing spring. No beneficial resultg werevobtained from the use of Aureomycing
in féct, feeding the antibiotic supﬁiement to gilts resulted in smaller
litters, lighter birth weights, weéker pigs at birth and grea£er mortality
of pigs during the first.thréé.dgys aftér birth, Ariater experiment‘con~
ducted by this samé worker (Vestal, 1952) showed no apparént benefit from
feeding Aureomycin to bred sows. _

In a third experiment (Véstal gﬁ al, 1952), ZQ‘grams/of'Aﬁreomycinlper
ton of ratién'ﬁas uéed° Gilts fed this.level.of thé-antibiotic duriné gés;
‘tation farrowed more and heavief pigs than those 6p the basal ration, but
the deathvfate of the pigs was higher'during.the first three days after
farrowing. In one group of giits in which the Auréomycin was continued at
the same level for mofhers and fheirllitters through lacfation; as compared
to mothers and litters on the basal rétion and where Aureomyciﬂ was removed
one week aﬁtér farrowing, the pigs were slightly‘heaviér and a higher per-
'cenfagc of the pigs were rated strong a£-eight weeks, Thé authors commented
thaﬂ'tﬁe highér‘level of” antibiotic” apparently was necessary for a respéﬁse .
from the pigs, | |

The 56~day weaning weights of pigs was iﬁcreaéed from 25 to 36 pounds
by féeding sows a diet:cqntaining 095'percent of an APF supplement which -
contained Aureomycin and providing a creep diet that confained 1 percent of
_the supplement in an experiment conducted by Carpentef (1951) . Rather than
attributing this growth stimulation to any'substancé transferred to the

pigs through the milk, however, the author states that it was entirely due
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to the Aureomycin present ih the APF supplement. This fact was demonstrated
Whén a éimilar growth stimulation wés obtained by feeding a creep diet con-
tainipg'bure_Aureomyqin. The litter size or size and livability of newly
b&%n pigs was not affgctéd b& feeding Apreomycin in this trial,

' When Davey and ?téﬁenson (1953) fed levels of 0, 10, 50 and 100 milli-
grams of Aureomycin per pound éf diet to:tgo generations of gilts from
Preéding time unfil thgir litters were weaned, the only‘éignificant bénefit
resulting from the feedihg of the antibiotic was.an increase in the'weaning
weights of the pigs. Beeson et al {1953, 1954), in two frials with swiné?
fed chlértetracycline'supplemented rations to sows from pregestation to one
Week aftef farrowing and concluded that 20 to 45 grams of chlortetracycline
'per ton of ration increased birth weights of pigs 0.09 to 0.31 pound but
dié not improve the number of pigs farrowed per 1itter,'the’livability of
pigs, the percent of ‘pigs weaned or the weaning weight of plgso

Maddock and Brackett (1956) summed up the effects of feedlng Aureomy—
c1n to gestatlng and 1actat1ng sw1ne by saying that the evidence strongly
suggests thg? baby plgs”beneflt only indirectly from the feedlng of thls.
griti_biotic to their: éams during gestation and lactation. The possible bene-
fits; accérding to'these authors, may be the result of an improvement in
the general health of the sow and a reductlon in the over=all level of
disease 1nfectlon in the env1ronment°-

The only report of thls type of 1nvest1gatlon'W1th ewes was an exper1=
ment conducted by Bassett (1957) . Results of this trial showed no differ-
.ence in average blrth welghts ‘of lambs from ewes whlch had received 50 mil-

llgrams of Aureomy01n per day for a month prlor to 1amb1ng and those of
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lambs from ewes whiéhvhgd recéiﬁed thé samelpellefed ration without Aureo-
mycin, The death loss of single lambs within the first week after birth was
approximately the same for both ratibns, but théré waé a lowér-mortality’in
lambs from the antibiotié supplémented ewes both iﬁ twins during the first
week after birth and also in all lambs for the entire trial periodovféediné -
an Aureomycin supplement to the ewes for an average of 18 to 20 days‘aftef
lambing showed no benefit in lamb weaning'weight in this ﬁrialé In fact, -
single lambs from mature ewes which repeived the control ration showed sig-
nificantly greater gains to weaning than did single lambs from ewes receiv-
ing an Aureomycin suppleménted ratioh} Differenges nbted in other gréups
were émalléro | ‘. |

Also in the foregpiﬁg experiment, laboratofy assay of colostrum and
milk sambles showed a detectable traﬁéfer of the Auréomycin,dniy when the
ewe Was being fed the antibiotic supplement at ihe time the sample was
takéh; The highest average 1ével of Aupeémycin content was found in @he
miik samples from two—yegr;old ewes ﬁhich were reéeivihg an averége of 100
milligrams of Aﬂreoﬁyhin per day.

Causes 'of death in lambs

In order to learn possible imblications §f the feeding of Aureomycin
in relation to thé prevention of death in lambs9 it was thoﬁght thét.some
literature review concerned with the actual causes of yéung lamb mofﬁality
would be advisable,

Many investigators report'pneumbnia as being 6ne_5f the greatest sine~
gle causes of death in young lém.bsn Reporting on data collected at the

“Montana Agricultural Experiment Station, Safford fl955)-shoﬁed that 16 per-
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cent of the total death loss was due to pneumoniaa,cher worke;s sgt this
figure as low as 10,14 percent (Métfhews and Ogden, 1957)_and as high as
30.4 percent (Venkatachalam et él, 1949). Another big cause is enterotox-
emia. Other conditions 5ssociatgd with young 1amb moftaiity are. slinks,
stil;births, light birth weights and low vigor at birth,

A1l of the above mentioned workers as well as Bell:(19h7).and
Hoversland gﬁ.él.(l955).sh6Wed that the rate of'mortality is at its highest
during the early life of the lamb with the greatest pe:cént of the deéths
océurring at birth or a vefy féﬁ aé&s thereéfter. These reports also show
that well over half of all the lambs that died did so within the first two
. to three weeks after biftﬁo

Although no references were found peftainihg to the therapeutic treat-
ment of lamb diseases with antibiotics, the effects of Aurepmycin in ra-
tions for suckling lambs ﬁave been shown in another section of this review,

Importance of and factérs affecting milk prbductipn

Several invesﬂigators have reported that one of the biggest factors in
the rate of growth of young lambs is the milk yiéld of the mbthgrs; nglace
(1948) and Burris and‘BauguS'(l955) both showed that at the age of one
‘month a value of 0.90 was found for the coefficient of correlation of the
weight increase of the lamb with the milk it had consumed up to that time.,
Barnicoat et.al (1949) .reported this correlation as being the highest from
four to six weeks of ége when the lambs were able to consume all the milk
éroduced and milk secretion was also at its peak..A¢cording to Hugo (1953)
the milk production of ewes and the weight increases of the lambs were

highly significant with the correlation coefficient of 0.8465. The results
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of Qwen'(i955) showed that in the early stages of lactation most of the
. variations in the growth rate of lambs uereAdue ﬁe‘variaﬂions in the ewe's
milk yield, It was also noted by these workers that, although this correla-
tion remains high until weaning, 1t declines progressively as supplementary
feed forms an ever increasing proportion of the lamb's diet°

Wallace (1948) also reported that the lerel of nutrition of the ewe
during the laet six weeks of pregnancy had a profound effect on both the
birth weight of the lamb and the milk yield of the ewe as well as on the
subsequent growth of ner lamb, It was shown that the capacify'of the young
largely.gererne the actual yield of milk produced and that in many cases
one lamb was unable to drau off all ‘the milk availabie duriné the first few
weeks of 1actati6n; Milk yieid reached its maximum during the seéond and

third weeks and fell steadily thereafter. | |

The results of experiments conducted by Barnicoat.et al (19h9) showed
that feeding during pregnanCy was important for maintaining yield during
the latter part of lactation but had only moderate influence on total
yieldg while feeding during-lactation was -the primary factor influencing
both initial and total milk yield. Makimum yield was obtained by liberal
feeding during late pregnancy and threughout‘lactation,'lt nas also noted
that single lambs were, in the case of high=producing ewes, unable to con-
sume all the milk particularly during-the early stages‘oi life,iTne yield
of ewes with twin lambs was about one-third higher than that of ewes with
single lambs, These‘workers.(Barnicoaf ét.al; 1949) stated that since the
excess milk production occurred at an earlf'stage of lactafion, when milk

secretory activity was at its highest, any drying-off effect may have been
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offset as the lémb's ingestion capacity increased; Twenty to thirty days
after lambing was given as @ﬁe peak of lactation in these trials.

"In other experiments where the ﬁlahe of nutriﬁién of ewes.was varied
during late gestation and lactétion,_Hugé'(1953) reportéd that, over the
lactation period of 13 weeks, high-level ewes produced an average of 29047
oinces of milk ﬁhefeas the average prbduéﬁiOn of low-level ewes was 1609.1
ounces. Thompson and, Thompson (1953). stated that the milk yield of tio-
year«old'Cheviot ewes on a féiéiy high plane of nutrition during late ges-
_-tation and lactation, and suckling one iamb; ﬁaé approximately 20 galloﬂs' ‘
in 13 weéks of lactation as cdmbared'with 11 galions for_ﬂhose maintained
on little more than half the quantity of nutrients supplied to the high-
._'pléﬁe'éwes. They éoncluded from this study that undernutritiéﬁ in the later
stages of pregnancy greatly affects the vitality of the neiborn lamb and .
‘has a still ﬁore-severe effect éﬁ the-milk‘éuﬁplj of the ewe, particulariy

in early'-lactatioh° | . |

| Godp (19505, on'the'othér hand, showed tha£ the level of hutrition
during pregﬁancy had 1little or no influence oﬁ the rafé 6f‘growth and the
wéaniﬁg wéight of thé lambs, Differences in weaning weighté of the lambs
.ﬁere accountéd for éntirély by the level of_nﬁtrition after lambing,
" Klosterman-et! 2l (1953) also found no éignifipant differences in groﬁth'
raté'of lanbs due to.p?elambing nutrition. The results of three years of
work.carried'out in New Zealénd agree with those, of the preceding workers,'
but it was ététéd that postlambing nufrition must be adeqﬁate in order to
get.satisfactory gfowth.in the young lambs. |

Snell (1936) . reported an increase of 22.3 pounds in the average gain
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from birth to 120 days of lambs from ewes wﬁich had been fuil fed'continu-
ously as compared to lambs from ewes which had Been‘ohe—third full fed éoﬁ-.
tinubuslyo'Thé author stated that the$e differences were evident even
though the lambs had been cfeep—fed grain and cénciuded that the amount of -
milk éiven by.the ewe was the principal cause., In an eiperiment conducﬂed
at the Montana Kgricultural Experimen£'station, Van gorn et al (1957) con;
cluded that increased feed levels in preiambing rations of ewes incfeased
birth weights of lambs and pounds of lamb weaned per ewe.

An experimeht was,conducted'by Bassett (1957) in which two gréups of
ewes with single lambs were fed ohly hay for ten days after lamﬁing'and'
were then given a pelleted supi:lement° Sﬁhgle lambs from mature ewes shéwed
significantly less gain to weaning for the deléyed feeding éroup compared-
to continued_feeding after lambing. Lambs from two-year-old ewes showed a
slightly greater but nonsignificant gain when‘supplemental feeding was
delayed.l -

In persistency of lactation studies with dairy cows, Mahadevan (1951)
concluded that improved feeding and management would bring about the great-
est returns in the difection of improved persistency. This autﬁor aléo |
stated that it should be possible to combine high inditial milk yield with
high persisténcy .to obtaiﬁuincggaséd,tqtal-ptoductigna Gooch Ll93§) report=-
ed that thé more pérsistent milkers tehd‘to‘staft tﬁéir lactations rela-
tively low. Sanders (1930>-stated that maximum yield maj be largely'detern -
mined by the area of the mammary gland of cows, but persistencyréeems to be
chiefly a nutritioﬁal factor. |

Gaunya and Eatbn'(l953)jwere able to decrease the length of time re- o
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quifed to reach the peak of lactation from the time of cal#ing by approx-
imately the same number of days as prepartum milking was.béguﬁ? Thié prac-
tice,:however, did not cause ény definite differences in total yields of -

fat-qorrected milk,
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EXPERIMENTAL PROCEDURE

Experimental ewes ‘and facilities

The experimental sheep usgd in this trial were bred ewes included in a
range band owned b& the.Mbhtana Agricultural Experiment Station. This par-
.ticular group of sheep, totaling 672, is used principally for sheep breed-
ing research, but it is éiso uséd féf édditibnal étﬁdiesAwhere sucﬁ.stﬁdies
would not affect the breeding wérk, The band consists of-purebred Rambouilr
let, Targhee and'Coiumbia ewes ﬁith ages ranging'frbm'tWo to seven years .
old. The age distribution is similar ﬁé that of other range bands in the
area with approximately 20 percent being two~year-olds, 5 percéﬁt seveﬂ—-'
_year-olds and the remginder distributed among.the'other age groups.

The major part of tﬁe experiment was conducted at the Fort Ellis farm,
which is located k4 miles east of Bozeman, Montaﬁa, and'is a part of the:
‘Montana Agricultural Experiment Station; however, because of lack of facil-
ities, it was neqeséary to divide the band inte two groups. About a month_
before the trial started, the Rambouillet éweg and half of the Tafghee and
Columbia ewes were trucked to:the Rowe Ranch, located 32 milés wést of
Bozeman and also a pért of the Mpntaha Agricultural -Experiment Station,
from a White Suifur ?pringS‘rahch whefé they had been winﬁered up to_tha@

-, time. The remainder of the ewes were moved to the Fort Eilis farm. The
Targhee and Columbia ewes were divided into two sepafate groups according
to breed, age and sire group in order to'equélize any differences which .
might be due to these factors.

| The mature ewes ét.the Fort Ellis farm remained there for lambing and

approximately three weeks afterward. The period was about six weeks after
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lambing for the two-year-old ewes. At the end of these lengths of time, the
ewes were again merged into one band at the Rowe Ranch where they were
grazed on the range until the conclusion of the experiment.
Prelambing treatment

The ewes located at each place were divided into two equal groups ac-
cording to breed, age and sire group. Before the ewes began receiving the
supplemental pellets, they were weighed and paint branded according to the
ration they were to receive. Those ewes at Fort Ellis which were to receive
Aureomycin in their supplemental ration were branded with a black 2" on
the head. A black dot on the hip served to designate the Aureomycin group
at the Rowe Ranch. These brands allowed easy identification of the ewes
when they were separated each morning for feeding. The groups which receiv-

ed the same supplemental ration without Aureomycin were not branded.

Figure 1. Separating the ewes for supplemental feeding
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Composition of the supplemental rations is shown in Table I. The con-
trol ration, which will be ;eferred to as Ration 1, was of the same compo-
sition as Ration 2 exéept for the'Aurgomyéih which was added to the latter
at a level of iOO milligrams pér pound of feed. Both ratioﬁs were fed at

the rate of bhg;half pound per head per day.

Table T, -Composition of -supplemental pellets

Ration number : , ) ) .2

Ingredients : " Percent of "ration
Barley 27.5- 26,5
Wheat mixed feed 25.0 25,0
Soybean oil meal 20,0 20,0
Linseed oil meal 5.0 5.0
Alfalfa, dehydrated 15,0 15.0
‘Molasses © 765 7.5
Aurofac 10 1/ ~ 0.0 1.0
Total ‘ 100,0° 100,0

;/ Contains lO.graﬁs of Aureomycin per pound., Wheﬁ added at é oﬁe peréent
level to the ration, the Aureomycin content was 100 milligrams per
pound., - :

Supplemental feeding began approxiﬁatély_a ﬁ@nﬁh:before the start of
lambing, The ewes were separated each morning by means of a cutting chute
for the purpose of feeding the different gfoups tﬁeir respective rations.

- ‘After allowing sufficient time for the rations to be,éoﬁsdmed, the ewes

were combined inﬁo one group to beceive their hay and were then allowed to

»run togétherithe remainder of the day.lsince there was no grazing available

at any time during thﬁé prelamb feeding period, the ewes were'fed averagé

quality alfalfa hay at tﬁé'rate of about five_p§und§ per head per day. This
feeding continued for each ewe at E@rt'E}lis uﬁtil her lamb was born. For

the ewes at the Rowe Ranch, however, the Aureomycin feeding was discontinu-
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ed as soon as lambing began and treatment for purposes of this experiment
was concluded.

In addition to being weighed on the experiment on March 20, 1957, the
ewes at Fort Ellis were reweighed on April 3 and again on April 10. Blood
samples were also taken from eight ewes in each prelambing group on April
3 to be analysed for carotene, vitamin A and phosphorus content. No weights
other than those recorded before the supplemental feeding began were taken
on the ewes at the Rowe Ranch.

Postlambing treatment

Figure 2. Two brand new babies.

As the ewes at the Fort Ellis farm began lambing, the ewe and lamb or
lambs were moved into the "jug" shed where they remained for about a day.

During this time the lambs were weighed, eartagged, and docked with an
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elastrator. A paiht brand number was put on the ewe and a similar number
was also put on the lamb for identificatioﬁ, The -following information was

recorded:_laﬁb number, ewe numbér, birth dan; birth weight, sex, strength

"~ score and 1émbihg brand, Scores for milking abiiity and condition as well

as prélambing feed treatﬁeht and postlambing feed treatment of the ewe were
other items recorded. Pertinent remarks wére,al'sovrecprded°
.The ewes were assigned to a postlambing_feed treatment on the basis of
their age, their pfélambing feéd treatment and whether they ﬁa& a sihgle or
muitiple birth, Thé same-ratiéns used before lambing were éléo used after
lambing, but by varying the amounts and times of feeding, eight different |
postlémbing'feed treatments wére established. The ewes in each treatment
lot were kept separated from ewes in other treatment lots at all times
during the experiment. | |
~Matﬁfe ewes with single lambs were divided int§ three lots and fed
subplémental rationé as follows:
Lot 1--1/2 pound.Rafion 1 pef head per day after leaving the jug
Lot 2;-1/2 pbuﬁd‘Ration 2 per heaa’per day after leaving thexjug

Lot 3~=l/2 pound Ration 1- per head per day commencing 10 days after -
leaving the jug .

Two«year»dld ewes were fed,a‘higher level' than mature ewes with sinéle
iambs.beéausé:of the greater requirements due to the continuing proéess of
grawths | |

'th L=-1 pouné Ration 1 per head per day after leéving the jug.
Lot 5--1 pound Ration 2 per headvéér day aftef leaviﬁg‘the 5ug

Lot 6--1 pound Ration 1 per head per day commen01ng 10 days after
leaving the jug )
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Figure 3° Getting the birth weight
Eartagging, docking, and branding
were also done at this time.
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Theré were only two treatments for matufe ewes with t@in lambs since
‘all these ewes received supplemental rations as soon as they left the jug.
Eot‘7—jl pound Ration 1 per head per day
Lot 8--1 pound Ration 2 per head per day
"~ A1l lots received average quaiity alfalfa hay:ét the rate of about
five pounds per head per day.

The ewes were placed on these treatments at random as they lambedg.and
an attempt was-made to équaiiié the numbers of ewes :réﬁ both pfélambing
feed treatments in each of thé postlambing ldts.’seven-year-old ewes-were
élso'distributed evenly in the postlambing feed treatments.

© Two-year-old ewes having hﬁlﬁiple births were allowed to keep Onli the
largest lamb, This was done to minimize the drain on the ewe which was
. still groﬁing° Also, thefnﬁmbers of two;yeéféold ewes having twin births
would probably not be great enough to justify another tfeatment.

Ihe eweg .and lambs were moved-ffom the jug shed into doubling-up pens
and were graduallj worked ihté largef groups in about a week depending upon
weather ‘conditions and iﬁtensity‘of lambing. The lambs were carefully
watched and a record was kept of signs of scours. No.iamb was treated for
this disorder until fhe symptoms were evident, Mortality records were also
kept and any ewe which lost a lamb was remqved.from the experiment, -

In order to keep the data from mature ewes lambing early sebarate from
those, lambing later and alsé.ta get a duplication of treatments, a second
group, which will be referred to as .Group IT, Was.started on April 24 as
this date was thought to be about the middle of the lambing pefiod. The

ewes in Group I remained on their respective feed treatments for a period




Figure 4. A doubling-up pen for mature ewes
with twin lambs.
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.of 10 days after April 24 befofe being moved to the rangeo.Group II ewes
were handled in exactly the same manner as fhe first group,.They were fed
supplemeﬁtal rations until May 20; which was 10 days‘after the last ewe
and lamb was'aséigned to a feed treatment. The ewes were then moved to the
_Rowe_Rénch and mixed with the other groups én range; Bgcause'of thg limit-
ed num.beré9 the two;year?old ewes were not divided into two groupsg all of
these ewes and their lambs remained on their respective feed treatments the
entire period and were then moved to the range along with the Grbup 1T
mature ewes and lambs. The ewes whicﬁ had not lambed by May 9 were returned
to the main band at the Rowe Ranch on that date.

All lambs were weighed aﬁd their weights recorded once a weék as long
as they remained at Fdrt,Elliso Eﬁch lamb was also given a shot of anti-
toxin for enterotoxemia. This vacéinating was done while the lambs were
beirig weighed;;Lamb weigh£s were recorded again on June 2l, for the Fort
Ellis lambs as well as for the lambs which had been at the Rowe Ranch. All
ewes were also weighed and their weights recorded just prior to leéving
Fort Ellis.

Colostrum and'milk‘sampleS'

Samples of colostrum and milk were cqllected from ewes‘with single.
lambs to be aséayed individually for Aureomycin céntento Samples were not
collected from ewes with twin lambé because it was felt tﬁat the lambs
would need all the milk these ewes could produce,

A coléstfum sample of about three ounces was hand-milked from one side
of the udder soon after the lamb was born. The interval between lambing and

collection 6f the sample varied considerably, but the majority of the sam~ -
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ples were taken within two hours after birth of the lamb. The samples were
frozen on dry ice in a portabié icgbéx at the site and then stored in a
freegzer until shipped for anélysié.

On the tenth day following collection of colostrum éamples,'milk
samples were taken from the same ewes except those which had lost their
lamb and were removed from the ex;')erimento This milk collection was accom-
plished by separating the ewe and lamb for a period of about four hours
prior to time of collecfion° These samples were quite varied in size¢, rang-
ing from about one to three ounces. This variation was presumably due to
differences in milk producing ability of the ewes. After collection, the
samples were handled in the same manner as the colostrum samples and then
£hey were all shippéd together on dry ice to the American Cyaﬁamid Company,
Princeton, New Jersey, for determinatioﬂ of Aureomycin content.

Postmortem autopsy of lambs

In order to determine poséible effects of Aureomycin inlprevehting
mortality, all lambs which were born dead or died after birth were taken to
the Montang Veterinary Research Laboratory for autopsy. The lambs were
placed in a refrigerator as soon after death ;s possible until the autopsy

could be performed,
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RESULTS AND DISCUSSION

Lambing data

The average ewe body weights taken on three different dates brior to
lambihg'are shewn in Table II. The average body weight gaiﬁ‘for the Aureef
mycin supplemented ewes from March 20 to April 10 was 2003'pouhds as com=
pared to 16,2 pounds for ewes fed the supplement without Aureomycin. The
greatest weight increase for both groups occurred during the initial parﬁ
of the feedihg period, | ‘ |

Table II.

_Average weights prior to lambing of ewes at Fort Ellis
Ration number 1 ‘ 2
Aureomycin ' . . 0 : 50 mg/day
Average body weight, lbs.
Weigh date o
March 20 134.7 133.1
April 3 , , 148.8 150.1

April 10 ' 150.9 - 153.4

Blood samples wefe also collected frem a representative portion of the
ewes to be analysed for cafotene, vitamin A andsphospherus content. This.
was done two weeks after the beginning of the feedihg p_eriedo Taele III.
presents the results of these~analyseso Vitamin A& and phosphorus levels -
wefe within the normal range for that time of the year according to Marsh
and Swingle (1955). There was very little difference in the average phospho-
rus conteht, but the ameunt ef vitamin A was higher in the Aureomyéin group
 than in the control group. Carotene content was also pofmal as. given by
Pierce (1946) for sheep grazing on green grass. Ne reference weS'fouhd con=-

cerning this value in sheep which were being fed alfalfa hay. Here again
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the level was higher in Lot 2 than'iﬁ Lot 1, but there was also a large
amount of iﬁdividual variation in all these determinations.

Table IIT. Results of blood analyses of samples taken from ewes at

"Fort Ellis

Ration number o : ‘ 1 - . 2
Aureomycin . . .0 ' 50 mg/day -
Carotene, mcg, per i T

100 ml. plasma 554 7.88 -
Vitamin A, mcg. per -

100 ml. plasma . 25.94 31.58
Phosphorus, mg. per

100 ml. plasma B . 5.37 | 5.35

The'first lambs were born en April.lZO-?his‘date was earlier thaa ex~
pected apd consequenﬁly the three lambs which were born to fwo ewes early
that morniﬁg ffoze'to death, Eambing then'ceﬁtinued until May 9. A. summary
of lambing during this period‘is shown in. Table IV. |

Very nearly the same number of ewes lambed from:each prelambing treat-
ment During the early part of lambing;-quiﬁe a large.aaaber of* ewes gave
birth to twin lambs; however, thisltendency for multiple births did -not
continue in the latter part of the lambing iaeriodo is a result, Group I.
contained a larger number of twin lambs than single lambs while the oppo=
site is true for Group II° A total of ten more 31ngle lanbs were born in
prelambing Lot 1 than in Lot 2, whereas eighteen more twin lambs were born
in Lot 2 than in Lot l None ‘of the two=year-old ewes from the- prelamblng
control lot gave birth to twin lambs. No reason other than chance can be
given for this occurrence. Two sets of triplets were born -- one in each
prelambing lot aﬁd also one in each of the two postlambing mature ewe

groups. The overeall lamblng percentage for the lot which had received 50
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at Fort Ellis

Table TV. Lambing data of sheep
Ration number : : 1 2
Aureomycin R ’ - 0 .50 mg/day
. . Number Number
Ewes on experiment 92 91
Ewes lambing
Group I, April 12-23 29 29
Group II, April 24-May 9 29 : 27
Two=year=old ewes; April 12-May 9 20 ’ 21
. Total 78 77
Percentage ewes lambing to May 9 8L.8 8L.6
o Number Number
Lambs born, dead or alive ‘
Singles
Group I. 15 12
Group IT o 22 20
Two=yéar-old ewes 20 15
Total 57 L7
Twins ' '
Group I 28 32
Group II : : 12 1
Two--year-old ewes .0 12
Total . L0 58
Triplets
Group I 0 3
Group IT 3 9
Total 3 : 3
‘Total of all groups 100 - 108

Lambing percentage 128.2 140.3
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milligrams of Auredmycin per head per day was somewhat highef as compared
to the contrél lot.

‘Average birth weights aré shown in Table V. Average Weights for the
Aureomycin supplemented lot were higher £han the control lot in all casés
exnépt for t@bsyearwold ewes with éingle lambé9 The average birth:weight of
~all groups was also siightly greater for Lot 2 than for Lot 1; however,
none of the différencgs in birth Qeighf between Lot 1 and Lot 2 were sig-
nificant at the 5 percent level, Ip all cﬁses the average birth weight- of
lambs from Group IT mature ewes was highe"rn This differenpe might be ex~
pected since those ewes had been on.the prgiambing feed treatmgnf for a

longer period of time than the Group I ewes.

Table V. Average'birthAweights of lambs at Fort Ellis S -

Ration number . 1 2
Aureomycin .- ' _ R - 50 mg/day
Average birth weight, 1bs.
Singles : ’
~ Group I 10,1 10.8 1/
Group IT 10.4 211,.3 :
Two=year-old ewes 9ol 9.3 '
Total 10,0 10.5
Twins '
Group I - 8.9 | 9.5
Group II 9.1 10.1
Two=year-old ewes 0.0 7.7 1/
Total 9.0 9.3
Triplets .
Group I 0.0 9.0
Group II 8.8 0.0
Total 8.8 9.0
Average of all groups 9.5 - 9.8

1/ No weights were recorded for the lambs that froze to death the first
night. '

Each lamb was also given a strength score at birth. This ébore was'
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Table VI, Strehgtg scores at birth of

lambs at Fort Ellis-

Ration number 1 .2
Aureomycin 0’ 50 mg/day
Strength score o - Number of lambs l/

1 - Big active lamb E} - 1

2 = Above average 11 21

3 =~ Average lamb 8l 75 .

5, = Below average 5 L

.5 = 8mall inactive lamb 0 0

Total ‘ . 100 101

1/ Lambs which died'béfore ﬁagging we}e:not‘given ény-of these scoresor

Table VII, Evidence of scours in lambs at Fért Ellis

Ration number 1 o2 .
“Aureomycin 0 50" mg/day
Lambs showing signs of scours Number ‘Number
Singles ‘
Group I 10 9
_Group II 6 6
Two=year-old ewes 12 9
Total 28 2L
Twins i
Group I 16 21
Group IT 3 5
Two=year-old ewes 0 5
Total " 19 31
Triplets
Group I 0. 0
Group IT 2 0
Total .2 0
- Total of all groups ' L9 55
Percentage of lambs showing .
gigns of scours 49.0 5L.5
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purely a visual estimate and_therefore subject to error. Table VI gives the
distribution of these séoresn The number of Lambs réceiving each score was

very similar for the two prelémbiné lbts, It may be noted,,howevef, that

_two more lambs from Lot 1 received the score of 1, which is the highest,

whereas ﬁen-mofe lambs from the Aureomycin supplemented gréup were given-
tﬁe next best score of 2.

AS was mentioned before, all laﬁbé were observed each day and a care-
ful record was kept of the signs of scours. These findings aré summarized
iﬁ;Téble VII. Here again only visﬁal 6bservafi6n was used to déiermine this
condition, Such an observation is subjéct to much inaccuracy Bécause the

distinction between an actual case of scours and nérmal baﬁy lamb fecal

matter is not-a definite one, Thé general health and wellfbeing of the lamb

was used as a éonsideration in detérmining this distinction. The greatest
difference noted in Table VII. is the number of twin laﬁbs showing,sigﬁs of
scours when comparing ﬁhe two prelambing lots. This difference is especial=-
1y noticeable in lambs from.the early lamﬁing mature ewe groﬁp° In the to-
tél of éll_groups9 six more lambs from the Aureomypin supplemented. lot
showed signs of scours when compared,tb the control loto‘fhe majority of
scours were noted within the first two to three da&s after birth.

Déath loséés

Table VIII preseﬁté a summary of death loss both.within the first week
and after the first week. Here again, as in the incidence of scours, the
greatest difference in death losses between iot 1 and Lot 2 is found in
twin lambs within the first week after birth with the difference being most

noticeable in twin lambs from the eérly lambing mature ewe group. Eight
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Table VIII. Death loss of. 'lambs at Fort Ellis by ‘pericds . .

[

Ration number 1 2
Aureomycin C ' B 0 "~ 50 mg/day

Death loss within first week .~ . Number Number
Singles -
Group 1
Group II
Two=year-old ewes
Total
Twins
Group I.
Group IT
Two=year-old ewes
Total
Triplets
Group T
Group II
. Total
Total loss within first week

W Oow xR Hwv Bl VI el

»
U

" Peath loss after first week Number Number
Singles :
Group I
Group II
. Two=year-old ewes
.. Total
Twins
Group I
Group IT
Two=year-old ewes
Total
Triplets
Group I
Group II
Total
Total loss after first week

H ;OO0 . FOOK WHMO
O OO0 HOOK WHNO

i_l
o

Total of. all groups
Percentage death loss for
entire period

(o)

17.6

[
R
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Table IX. Deéﬁh-1osshandwautopsy$reports'ofmlambé7ét-Fort-Ellis-%/-

Age at
Lamb death, Ewe ration
S ___number days - Prelamb Postlamb Autopsy reports
Singles: 72157 24 1 2 Pneumonia
: : 7614T 25 -1 3 Rumen impaction
7006K 2 1 5 Starvation )
7L06K 10 1 5 Unknown, possibly toxemia
No tag 0 1 - . 8tillborn 2/ :
TLYTK 7 1 1 Physical injury
7219T 17 2 3 Physical injury
7801T. 6 2 b No visible lesions
7809T 2 2 5 Enteritis
No tag’ 0 2 - Cardiac anomaly 2/
No tag 0 2 - Froze to death 2/
Twinss 7612T 2 1 8 Navel ill and starvation
7613T 2 1 8 Starvation
7221K 3 1. 7 Starvation
74LO3T 11 2 7 Pneumonia
7606T 2 2 8 Enteritis
7810T 1 2 -7 No visible lesions
No tag - 0 2 - §tillborn 2/ -
No tag 0 2 - Cardiac anomaly 2/
TLI1LK 1 2 7 Pneumoenteritis
7416K 5 2 8 Starvation
No tag o 2 - Froze to death 2/
No tag 0 2 - Froze to death 2/
Triplets: 7211T 1 2 - Uremia 2/
72127 2 2 - Enteritis 2/
72137 3 2 - Enteritis 2/

1/ Only those lambs where autopsy reports were available are included.

g/ Lamb died before ewe had benefit 6f postlambing feed.
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more lambs were lost from the.Aureomycin.supplemehted lot than from the

control lot during the first week after birth. There was no .difference in

'losses from each prelambing lot after the 1aﬁbs were one week old, Table IX

shows the causes of death as detérmined by autobsyo

In the case of lambs from prelamb Lot 1, starvation was the biggest.
cause of'deatﬁ; The dams of three of the lambs which dieﬁ from this cause
were receiving the pellet'cohﬁaining Aureomycin at the tiﬁe of death while
in the other case £hé dam was receiviﬁg the control pellet; Enteritis was
the largest single cause of deaih in lambs from prelamb Lot 2. Two of the‘
mothers of lambs which -died from this cause were receiving the Aureomycin
supplement at that time and the mother of the other two lambs had not had
benefit of a péstlaﬁbihg feéd other than alfalfa hay. Of the two lambs
which diedﬁfrém-pneumohia, one of their ﬁothers had not received.ﬁuredmycin
before lambing but had received it after lambing while the reverse was true
for the mothef of the other lamﬁn One lamb from each of ﬁhe two prelamb
lots was stillborn. Where a cardiac anomaly‘was the céuse of death, bofﬁ
lambs were from ewes which_had-recei&ed tﬁe’ahtibiotic supplemént prior to -
lambing., There seems to-bé no definite connection with feed treatment in
the othér causes of death. One ewe from Lot 2 had a difficult time lambihg‘
and died two days'latqr° The cause of death in this case was diagnosed as
peritonitis. | |

Aureomycin assay of colostrum and milk:

Results of asséy for Aureomycin content in the coloStrum_and milk sam-
ples are given in Table X, Only three of the colostrum samples from Aureo-

mycin supplemented ewes showed traces of thé_aﬁtibiotic, whereas none of
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the samples ffom ewes which had been fed the control ration showed a de-
tectable amount of Aureomycin. In the case of milk, however, almost all the
samples from ewes which were receiving the antibiotic at that time showed
positive results. For the éamplés from ewes which héd received Ration 2
prior to lambing aﬁd had shown a transfer of Aureomyéin into colostrum, the
milk sample did not contain the antibiotic in detectéble amdunts unless the
ewe had continued to receive Aureomycin in her postlambing rat:;Lon° The
highest Aureomycin content was found in the milk of two=year-old ewes which
had been receiving a ration providiné,lbo milligrams of the aﬁtiﬁi§tic per

day.

Table X, . Aﬁreomycin‘aséay of»colostfum aﬁd~milk_sampies :

.Prelambing ration 1 2

© Aureomycin- . 0 ' . 50 mg/day
Colostrum‘samples, number : 22 . 17
_ Samples showing Aureomycin, ‘ )
- number o 0 3
Avgo assay, mecg./ml. of - C
sample 1/ 0 © 0,030 .
Postlambing ration 1 2 3 4 .5 -6
Aureomycin ‘ 0 50 mg, .~ O 0 100 mg, 0
Milk samples, number 7 8 6 6 3 2
Samples show1ng Aureomycin,
nmumber 0 7 0 0, 2 0
Avg. assay, meg./ml. of . T
sample 1/ 0 0.051 o 0 0,100 0

1/ Aureomy01n content was reported as mlcrograms of chlortetracycllne per
milliliter of sample. A blologlcal method was used for assay.

The findings of Bassett (1957)5 who conducted a similar trial, gener-

ally agree with these results. His report, however, showed a'greater number"




52

Daily gain

Table XI. Average weights and welght galns of 31ngle lambs from mature
S ewes at Fort Ellls , 4 . : '
Group I.
Postlamb lot 1 2
Aureomycin ' 0 50 mg/day L ,
Prelamb lot - L 2 1 2 - 1 2 -
Number of lambs 5 L 5 L 5 3
Average weights, 1bSo '
‘Birth 11.0 10.0 8.6 11.0 10.2 11.4
May 3 . .
‘We;ght 21,6 _17.2 16.8 18.3 18.1 18.6
Galn ;o 1006 702 802 793 709 70"2
Dally gain . 0‘076 006]_- '00'57 0063 0056 0060
June 24 , .
" Weight - 53.6 492 48.2 53.0 53.4 57.6
Gain L2.6 39.2 39.6 42,0 L3.2 L6,2
Daily gain 0,65 0.62 0,60 0,66 0.66 0,72
Group II
Postlamb lot ' 1 2
Aureomycin .0 50 mg/day
Prelanb lot i .2 2 1 2
- Number of lambs 6 7 6 6 7 5
Average weights, ibs..
- Birth 9.9 10.6 11.5 11.8  -10.3 12.2
Uay 20 '
Weight 22.2 22,9 26,7 26,6 22.6 26,2
Gain 12.3 12,3 15.2 14,8 12.3 14.0
Daily gain 0.58. 0.59 0,74 0.68 0,61 0.71
June 2 ‘ :
Weight L3.5 42,3 46,2 LT L 542.0 43.2
Gain 33.6  31.7 346 35,6  31.7 31.0
0057 0058 0062 00'63 . 0060 Oro56
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of colostrum samples having detectable traces of Aureomycin and all of his
average aséay values were higher than those found ih.this éxperimerﬁ:°

A%erage\weight gain of lambs

Average weight gain of lambs is another measure. used. in tﬁié experi-
ment to determine.the effect of Aureomycin when fed to ewes. All lambs were
weighed at the end §f the supplemental'feeding period just'prior to being
mbved to the range and again on June 24.after they haq'been on the range
for some time, Table‘XI,presénté the average weights and weighﬁ'gains 6f
.single lamﬁs from mature ewes for the two differént.weigh_périods;

_ There were no.sfatistically signifiéanf differences in the average
dai}y'gaiﬁ of lambs at either of ﬂﬁe.weigh periods that could be attributed
tp ﬁostlambing feed treatmen£ or time.of'iambihg,<No énalysis,was run on .
differences between prelambing lots becauée such an analysis was - considered
fo be too complex fér purposes of this paper. There was, however, a signif—
icaqt interaction (P < .05) between postlambing feed treatment and time of
lambing at the. end of.thé supplemental feéding period, but the trend was
not, consistent. In other words, the same feed treétmenﬁ did not affect the
" lambs in both groubs the same way. This éignificant interaction did not
carry over into the next weigh period. The differencé in average dailf gain
between early and late lambs at the éecond weigh period approached siénif=
icance at the 5 percent level,

Average daiiy gaiﬁ'of twin lambs from mature ewes was also analysed
statistically for differences due to postlambing feed treatment and time of
lambing. These values for the two weigh periods are givén,in Table XiI; ﬁo

significant differences were foqnd due to either of these variables at ahy
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Table XTI, Average weights and welght galns of tw1n lambs from mature
' ewes at Fort Ellis

Group'I
Postlamb lot 7 . g
Aureomycin B : .0 100 mg/day
Prelamb lot ' - 1 2 B 1 2
Number of lambs 15 3 10 12
Average weight, lbs., ,
Birth 8.8 8.9 8.9 9.7
May 3 .
Weight 15.8 14,7 17,0 17.1
Gain - 7.0 5.8 8.1 7l
Daily gain ' 0.47 0.34 0.48 0.46
June 2.4 -
Welght 10.6 38,7 38,5 13.8
Gain 31.8 - 29,8 29.6 3h4.1
"Daily gain 047 - 043 0.43 0,50

Postlamb lot 7 8

Auredmycin e 100 mg/day.
Prelamb lot e Sl 2. 1 2
Number of lambs I 6 L 6
Average weight, lbs, .
Birth 80[} 1101: ’ 909 902
‘May 20 o
Weight 17 ol 23 ° 6 1802 1965
Gain. . 8,7 12.5 8.3 10.3
Daily gain Oulib 0,51 Oulib 0,43
June 24
Weight 30,2 38.0 32.5 34,9
Gain 21.8 26,9 . 22,6 25.7
Daily gain 0,40 0.45 0.4 O.hl
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period. There,was'a significant interacﬁion (p <:°Oi) bgtweeﬁ feed treat-
ment énd time of lambing at the end of tﬁe first weigh period. Thé tfend
was not consistent and fhe significant interaction diSappeared at the séc-
ond weigh period. Differeﬁces in average daily géih due td_time of lambing
were gfeater, ﬁhough not significant, on June~éh than at'the end of the
‘éﬁpplemental feeding period. This particular felationship was also noted in
single lambs from mature ewes which may indicate that the effecf of time of
lambing requires a longer period after the end of sﬁpplementél feeding to
assert itself. Both single and twin early lambs ffoﬁ matufe ewes showed
higher average daily gains to June 2J than did the late lambs.

. Table XiII} Average weights and weight galns of 51ngle lambs from
: two-year—old ewes at Fort Ellis . C

" Postlamb lot Lo 5 6
Aureomycin .. 0. 100 mg/day 0
" 'Prelamb lot . ' 1 2 -1 . 2 .1 2
Number of lanbs 6 7 5 6 6 6
Average weights, lbs, : : :
Birth ' 10,0 8.4 10.6 . 8.7 8.9 9.8
May 20
Weight 29.1 23.8 27.5 25,8 25,1 27,0
Gain 19.1 15.4 16.9 17.1 16.2 17.2
Daily gain 0.66 0,62 © 0,67 0,61 0,66 0,61
June 2A o
Weight bk o8 38.4 45.6 Lho7 4O.T - 421
Gain 3408 30,0 35,0 36,0 31.8 32.3 .
Daily gain : 0.55 0.50 0.58 0.57 0.53 0.51

Because twomyearéold ewes were not separatea into early and late lamb-
ers, differences in average daily gain of. the lambs due to postlambing feed

treatment is the only variable on which a statistical analysis was applied.
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Table XIIT shows a summary of average weights and weight gains of single
lambs from two-year-oid ewes by weigh_periods. The differencés in avéfage
daily gain among the three postlaﬁbihg feed treatment gréups are very small
and not statistiéally significant. These differences did increase, however,
from the end of the supplemental feéding period to the next weigh period,

The average.daily gain for all lots of iambs decfeased when they were
put out on the range as compared to the average daily gain during the time
their mothers were on supplemental feed. It was also noted that the delayed
supplemental feeding of ewés with single lambs for a period of 10 days aft-
er birth of their lamb caused decreased avefage dail& lamb gains in some
cases, but did not seem to have any great detrimental effect on the final
weight of the lambs,

Average weight gain or loss of ewes

All ewes were weighed on April 10 before lambing began and again at
the end of the supplemental feeding period Sefore they were moved to the
‘rangeo Average prelambing weights as well as average weight gain or loss to
the end of the postlambing feéding period for mature ewes with single lambs
are presented in Table XIV.

There appears to be cansistent trend in these gverages,'but they in-
dicate that the ewes had probably gained back some of the weight which had
been lost when the lamb was born. In both eérly and late lambihg ewes, the
lot which had received the control ration lost more weight than the Aureo-
mycin supplemented lot. In the case of the delayed feeding lots, the early
lambing ewes lost the least weight as compared with the other two lots

while the late lambing ewes which had been on the delayed feeding treatment
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lost the most weight when éompared in the same way.

‘Fable XIV. Average weights and weight gain or loss of mature ewes with

single lambs to end of feeding périod at Fort.Ellis

Group i

Postlamb lot . 1 ' 2 3
Aureomycin . 0- 50 mg/day 0 -
Prelamb lot 1 2 1 2 1 -2
Number of ewes 5 4 5 4 5 3
Average weights, lbs, _ : .

April 10 158.0 159.8 14L6.6 147.5 153.8 165,0_

Gain or loss . '

tO May 3 “"806 ""1003 "’608“ i ""802 o ""502 . ‘“700

Group IT

Postlamb lot 1 2 3.
Aureomycin 0 50 mg/day 0 :
Prelamb lot 1 2 1 2 1 2
Number of ewes 6 7 6 6 7 5
Average weights, 1bs. '

April 10 . 138.7  151.6  147.3 156.,2 146.1 1A1.6

Gain or loss ) . -

to May 20 =8.0 6,0 , -2.8 =7,0 - =10.4 =8,8

Table XV shows the average weight gain or loss for mature ewes with

twin lambs. The most unexpected condition as shown by this chart is the

_tremendous weight loss of the late lambiﬁg ewes., This situation cannot be

. readily explained because the ewes which lambed after April 23 had been on

the prelambing supplemental feeding longer than.the ewes which lambed be-

fore that dateo This'extra‘prenatal feeding should have caused the Group II

ewes to be in better condition than the Group I ewes and consequently cause
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them to lose less weight during lactation. Also, all ewes with twins re-

ceived twice as much supplemental feed as did the mature ewes with single -

lambs. -It must be kept in mind, hbwever, that very few numbers were in-

volved in the late lambing ewes which had twin births.

Table XV. -Average weights and weight gain or loss of mature ewes w1th
: twin 1ambs to end of feedlng period :at Fort Ellis .

Group T
Postlamb lot 7 8 =
Aureomycin 0 100 mg/day
Prelamb lot 1 ’ 2 1 ) 2
Number of ewes 7 2 5 6
Average weights, 1bs, ,
April 10 153.6 146.0 . 153.6 159.7
Gain or loss , . '
to May 3 =11.7 =10.0 -13.2 - -11,2
Group IT
Postlamb lot A . 8
Aureomycin ) ) 100 mg/day
Prelamb lot 1 2 1l . L2
Number of ewes 2 3 2 3
Average weights, lbs, . o
April 10 164.5 130,0 132.5 -136,7
Gain or loss '
" to May 20 ~33.0 ~4840 -

=°29 ° O ) ""28 03

In genefal, the ewes which lambed éfier April 23 were lighter in

weight on April 10 than those which lambed before April 23. This condition

wouldlprobably'be expected éince the @roup I ewes were carrying heavier

fetuses at that weigh dafe°
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The average weight gain or loss for two-year-old ewes with single
lambs is given in Table XVI. This is the oniy class of ewes in which any
group gained wgight from April 10 to the end of the supplemental feeding
period. This result indicated that the one pound of supplemental ration
£hey received per day during the postnata; period was probably sufficient

for them to lactate and also to contimue growing. The ewes which were fed

the Auréomycin supplement gained the most weigh£, This relation was also

. noted in comparable groups of mature ewes with single lambs. The délayed

fed ewes lost the most weight,

Table XVI. ‘Average weights.ahd weight gain or loss of two-year-old ewes
: with single lambs to end of feeding period at Fort Ellis

Postlamb lot ' L 5 : 6
Aureomycin . .0 100 mg/day - 0
Prelamb lot : 1 2 1 2 1 2
Number of ewes 6 6 5 6 6 6
Average ﬁeights, 1lbs. .- _
April 10 : 132.3 134.3 138.0 135,3 121.3 134.8
Gain or loss '

to May 20 =2.2  #1.8  #£3.2  #l.3 =3.3  =6.0

Rowe Ranch data

During the same.period when the foregoing information was being col-
lected at Fort Ellis, iambing was also being carried on at the Rowe Ranch,
The first lamb_wés dropped on April 11l. The ewes had béen separated into -
two lots each morning and fed their respective prelambing rations for a
period of 17 days priér to that time. Results of lambing, weight gains of

lambs and death lossés of lambs by periods are summarized in Table XVII.

| -51ightly more ewes from Lot 1 than from Lot 2 lambed by May 9. The to-




60

Table XVII. Lambing data, weight galns and death losses of sheep at the

‘Rowe -Ranch -

Ration number 1 , 2 .
Aureomycin 0 . .50 mg/day .
Ewes on experiment, number 245 243
Ewes lambing by May 9, number 222 211
Percentage ewes lambing by May 9 1/ 90.6 86.6
Lambs born, dead or alive )

Singles; number 140 123

Twins, number of lambs 162 170

Triplets, number of lambs 3 9

Total : 305 302

Lambing percentage 137.4 143.1

. Average birth weight, pounds.

. 8ingles 10.7 11.0
Twins - 9.4 9.4
Triplets - 8.7 6.9
~ Total 10.0 9.9

Average welght galns to June 24, pounds .
Singles 37,2 38,6
Twins 29.6 29.8
Average daily gain to June 2h, pounds
Singles 0,62 0.65
Twins 0.49 0.49
Death loss
Within first week
8ingles 2 b
Twins 6 10
Triplets 0 "3
Total 8 17
After first week :
"Bingles 10 5
Twins 1L 6
Triplets 0 . .5
. Total 2L 16
Total death loss 32 33
Percentage death 1oss 10.5 10.9

1/ Data from those ewes’ lamblng after May 9 are not 1ncluded because the

ewes from Fort Ellls were mixed with these -on that date.
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tal 1embihg percentages from the two lots were very similer; The greateet
difference in t&ﬁe of birth was in Lot 1 where 17 more ewes had single
births than did ewes in Lot 2.

The average birth weights according to type of birth were also very
similar whén cemparing the two lots except in.the case of triplets; howa‘
ever, ﬁerﬁ few numbers were involved in £he lefter, No sfatistical analysis
was done on the triplet data because of the small numbers, and none of the
other differences between lots were eﬁatistically significant;

-Thefe was vefy little difference between lots in averege daily gain to
June éh, for singleylambs from Aureomycin supplemented ewes, fhe gain wes,
slightly higher than for single lambs from control ewes but not statisti-
ealiy significant. There was no difference in average daily gain of twin
lambs between lots: , | |

In the case of death loss, it may be noted that, during the first week
after birth, nine more lambs from.Aureomycin subpleﬁenﬁed ewes than from
contfol ewes were lost; whereas after tﬁe first week, the morfaiity trend
was fevereed with the control ewes leeing eight ﬁore lambs than the Aureo-
mycin supplementedewes° The totals for both lots over the entire?ﬁeriod,
however, were almost identical. In all cases more £wiﬁ 1ambs'died»than did
single lambs. Table XVIIT shows the causes.of death.as determined by
autepsj.

Pneumonia was a very prevalent cause of death. Of the nine 1amﬁe which
died due to this condition, four were from contrel ewes, whereas five were
from mothers which had been supplemented with Aureomycin. The four lambe'

which were stillborn came from Aureomycin supplemented ewes. Whefe a cardi-
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Table'XVIIIQﬁmDeathmlcssmandﬁadtopsyfreportéfbf.lambgwat:the-waenRanéhll/

© Age at”
Lamb death,  Ewe
. . nunber . days . "ration - Autopsy report
Singles: 3023H B 1 *  No visible lesions
6028H 20 1 Pneumonia
8056H 6 1 Pneumonia -
' ©o7é51T - - 19 1 ‘Physical injury
206D 1 2 Gastritis _
"7040H 5 2 Toxemia from infected tail
. stump
8052H ' 5 2 Pneumonia
9333H 5 2 Pneumonia
7052k 39 2 Pneumonia
TLLIK 16 2 Cardiac anomaly
Twins: 3026H 8 1 Pneumonia
5034H L 1 Cardiac anomaly
802LH 3 1 Pneumonia
207D gl .1 . Unknown- ,
9432H 6 1 " Unknown, possibly toxemia’
T6LLT. 7 1 Tetanus -
205D 0 1 Stillborn
3005H 3 2 ‘Cardiae anomaly
.No tag 0 2 stillborn
505LH 3 2 Pneumonia
5061H 1 2 Cardiac anomaly
7016H 2 2 "Navel ill
TL3TT L 2 Enterotoxemia
7033K 2 2 "Pneumonia
7253K 27 2 'Physical injury
TIriplets: No tag o . 2 Stillborn
No tag 0 2 Stillborn -
No tag 0 2 . 8tillborn

1/ Only those lambs where autopsy reports were available are included.
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ac anomaly was the cauSe_of dgaph, the.mother of one lamb had received the
control ration and the mothers of the other three iambs had received the
Aureémycih ration. Only one case of entefotoxémia.was noted. This was in a
lamb from a ewe which had received the Aureomy01n pellet prior to 1amb1ng._
The same was the case.of the one lamb which dled.because of navel ill.
One lamb also died as a result of tetanus, The mother of thls lamb had not

received an antibiotic suppiement..
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' SUMMARY ‘
The purebred ewe band ‘'of the Montana Agrlcultural Experiment statlon .g
was div1ded into two groups and managed at two separate locatlons durlng ‘
th1s experiment Half of the ewes at each locatlon were fed a pelleted ra-,3'f
tion prov1d1ng 50 mllligrams of Aureomy01n per head per day, whereas the. |
-other half were fed the same ration w1thout Aureomycln° Th1s feeding was
‘ qonducted over-a period of approx1mately a month.prlor to lamblng‘and‘was;' .

the-conplete treatment for the ewes at theiRowe‘ﬁanoh~ Thehewes-at Fort

Ellis, however, were agaln d1v1ded into e1ght feedlng lots after lamblng , ""

j

and the mature ewes were separated 1nto early and 1ate lambers.

Average birth welghts dlffered very llttle between prelamblng lots.
They were slightly heavier 1n favor of the Aureomy01n Jot at Fort Ellls,[
' whereas the trend was in the other dlrectlon at the Rowe Ranch. Strength
‘cores at birth and ev1dence of scours were tabulated for the Fort Ellls
lambs, Strength scores were slm;lar for eaoh of the prelamblng lots. In the
case of scours, sii,more'lamhs from the'hureomycin lot than'from the oon-,
trol lot showed signs of ‘this disorder; The Aureomycin supplenentedzlot
showed a greater total death loss than the control lot at both locations.
The canses of death did not appear to be ‘direotly'as'solciat.'ed' with the type .
.of feedingo- | o |

The results of hiological assay,for,Aureomycin content of‘oolostrum
and milk samples showed very little transfer of the antibiotic into ‘colos-:
trum; however; almost all of the milk samples fron:ewesiwhich:were being :
fed Aureomyéip at that time contained traces of the antibiotic. There ’a‘p--"

peared to be no oarry-over of'Anreomyoiﬁ iﬁto the milk of ewes:which had
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received the antibiotic prior to lambing but not after, Tne greatest'
* amounts of Aureomyc1n were found in the milk of two-year-old ewes which
were ‘receiving an average of 100 mllllgrams of the antlblotlc per day, No
,Aureomycln was found in ‘samples frqm ewes which were not being fed an
Auneomycin ration at the]time the sample was cqllected. I

Feeding an Aureomycin supnlement after lembing or delaying’subplemen-~
tal feeding for a period of 10 days after birth of the lambs at Fort Ellis
had no statietiealiy significent effec£ en avenage daiI& iaﬁb gain»es eom-
pared to feeding a snppiement without Aureomycin. Time of'ienbing also had
no statistically significant effect on average deily gain even though the
early lambs showed somewhat hlgher galn to June 2h than d1d the late lambs.
,A significant interaction between time of lamblng and type of feedlng was
noted both in single and twin lanbs from mature ewes at the first\weigh .
period, but the trend was not consistent and the significant interaction
did not carry over into the.secend weigh period,‘in~almost all eeses, the~.
aﬁerage daily gain of the lambs was less when they were on the range as
compared to the average daily gain during the ﬁime their mothers were on
supplemennal feed,

- The‘Rewe'Ranch lambs were weighed only once aften,bifth end this nas
on Jnnef2ho The average gains between preiambing lots to that date were
similar and the differences weré not statistically significant. .

Ewe weight gain or loss to the end of the postlambing supplementalf ‘
feeding period at Fort Ellis was also tabulated. All Aureomycin supplenent-.
ed ewes with gingle lambs. lost less or gained more weight during this pe-

riod that did comparable ewes being fed in different ways. The only class
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of ewes in which any group on the average gained weight was fﬁo-year-old
ewes with single,lambs; Delayed feeding did not seem to have a very harm-
Afylieffect on the ewes.as indicated by average weight loss.
‘The reéults of this experiment would have been enhanced if weights
Had been taken on the ewes which had not. yet lambed when Gfoup II was
started., This procedure would havg given a more éccurate estimate of weight
gain or loss of ewes in Group II during the éuppiemental feéding period,.

: Estimates of actual milk production of -ewes receiving each feed treatment
ﬁould have been helpfuliin determining if any difference ih lamb rate of
growth was due to the direct effect of Aureomycin in the milk or if if was
due to an effect of the antibiotic on milk,production; Graduated levels of
,Auréomjcin would have resulted in more information concerning éffects of

this antibiotic when fed to ewes at different levels.
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Calculated

o _ Significant t-value Degrees of
Description t-value ab Pz 405 - freedom ?
Singles ,

Group I 0,961 " 2,064 2L !

Group II x 1.275 2,021 40

Two-year-old ewes 0.103 2,036 33

Total 1.325 1,984 ‘101
Twins ‘ .

Group I 1.456 v 2,002 58

Group II 1.633 2,06l 2L

. 1,986 9,

Total - : 0.889

Appendix B, Analysls of variance-—-average dally gain of s1ngle lambs

from mature ewes at at Fort Ellis

Sum of

0.6549

Source of Degrees of | Mean F .
variation freedom squares square ratio
End of feeding period
‘at Fort Ellis
Among treatments 2 0.0205 0.0102
Between groups 1 0.0101 0.0101 wos-
Treatments X.groups 2 0.1433 0,0716 3,36%
“Error 57 1.2167 0.,0213
June 24 |

1
Among treatments 2 0.0093 0.0046 0.41
Between groups 1 0.0367 0.0367 3,20
Treatments X.groups 2 0..0263 0.0132 1.15
Error 57 0.0115 C

¥ Significant L P <.05




Th

Appehdix.c. Analys1s of varlance—-average daily galn of twin lambs
. - from mature-‘ewes at Fort Ellis

Source of

0.0090

Degrees of  'Sum.of Mean F
variatidn freedom . _.squares - square __ratio
End of feeding perlod
at.Fort Ellls '

Between treatmeﬁts 1 OqOObO 0.0000 9s oo
Between groups 1 0,.0007 0.0007 cooo.
‘Treatments X-groups 1 0.0196 0,0196 12,98
Error 57 1,0848 0.0015 :
June 24

Between treatments 1 0.0001 0.0001 0.01
Between groups 1 0.0175 0.0175 1.94
Treatments X - groups 1 0.0000 0.0000 0.00
Error 57 0.5141

% Significant at P < .0L

Appendlx D., Analysis of varlance--average dally galn of 31ngle lambs

- £rom., tw0~year-old ewes -at"Fort Ellis

Source of

Degrees of Sum of Mean . F.
variation : freedom - sguares square ratio
End of feeding perlod

at Fort Ellis - :
Among treatments 2 0.0002 0.0001 0.0008
Error 32 . 0.4161 0.1301
June 2'l+I
Among treatments .2 0,0179 0,0090 1.29
Error 31 0.,2151 0.0069
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Appendix E. 1 test--birth weight .of .lambs at :the Rdwe.Ranch,'

Calculated - Significant t-value Degrees of

Deséfiption . tevalue - - - at P = .05 o freedom
Singles 1.259 - 1.970 251
Twins 0.395 1.967 330

Apperidix F. .t test--weight gain to-June 2} of lambs at .the Rowe Ranch

"“Calculated Significant t-value Degrees of

Description t-value ] at P = .05 . -~ freedom
Singles 1.373 Cl.971 235
Twins ‘0,386 . 14972 200

]y

23872
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