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Abstract:

The effects of pre-breeding and post-breeding treatments on reproductive phenomena of eves managed
under range condition were studied. Experimental animals (203) were from a band pf approximately
840 grade ewes, of which 36 animals were identified to be Slaughtered 3 days postbreeding .
Observations were made on ovulation rate, fertilization rate, abnormal ova, and any abnormalities in
the slaughter ewes which could prevent or cause the afore mentioned. The remainder of the ewes
Served as a control group,and allowed to lamb using this information to compare with slaughter ewe
data. Two pre-breeding treatment's were established., flushed and non-flushed (of which all ewes were
on), The non-slaughter ewes Were placed on 3 post-breeding treatments.

Ovulation rate and fertilization rate were 1.31 and 82.4 percent and 1.12 and 76,9 percent for the
flushed and non-flushed slaughter eweS respectively. The number of abnormal ova was the same for
,both groups, flushing resulted in a higher percent of twin births, a higher percent of ewes lambing and
a higher lambing percent per eWe bred in the- un-Slaughtered group, resulting from first breeding only.

EweS On the three post-breeding treatments- showed a consistent difference in body weight and
condition scope throughput the gestation period,, there was also a difference between age, where the
mature eWeS, seemed mope able to cope with the environmental conditions than did the two-year-old
ewes. The average pounds of lamb born per ewe bred .showed a significant difference between ages
and among post-breeding treatments.

Estimated embryonic death loss in this .Study was calculated to be 12.5 percent and 7.6 percent in the
flushed and non-flushed groups,, ' respectively.
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ABSTRACT

The effects of pre-breeding and post-breeding treatments.on repro-
ductive phenomena of eves managed under range condition were studied.
-Experimental animals €203) were from a band of. approx1mate1y 840 grade
ewes, of ‘which 36 enlmals were .identified to: be slaughtered 3 days’ peost-
breeding. 0bservat10ns were made .on ovulation rdate, fertlllzatlon rate,
abnormal ova, . ‘and’ gny abnormalities in the slaughter ewes .which could
prevent or caise the afore mentjioned, The remalnder _of the ewes gerved
as a .control group ‘and,.allowed to lamb u51ng this 1nfprmatlon -to compare
with glaughter .ewe data. Two pre-breeding tredtments were establighed,
- flushed and non—flushed (of which all eweg were on). The non«slaughter
ewes were placed .on 3 post=- breeding treatments .

Ovulation rate and fertilizatidn rate were 1.31 and 82.4 percent
and 1,12 and 76,9 percent. for- the flushed and nonsflughed slaughter ewes.
_ reﬁpectlvely‘ The numbér of: abnormal ova wag .the game -for both groups.

Flughing resulted in a higher percent ©of twin birthg,. a higher percent
of -eweg lambing and a higher lambing percent per ewe bred .in. the e
slaughtered group, resulting from first breeding.only.

. Ewe$ on .the. three pdstdbreedlng treatmentd. showed a congisgtent
difference in body weight .and condition score throughput the geptation.
period, .There wide algo & difference between .dgey where the mature .ewes,
. seemed more ‘able to cepe with the enyironmental conditions than.did the
twa-year-old ewes. The ayerage pounds .of lamb born per ewe bred shoWed

a significant dlfference ‘between ages and among postsbreeding treatments.

Estimated embryonlc death loss ‘in. this gtudy wag calculated tg be
12,5 percent and 7.6 percent -in .the flughed and non-flushed group§,
respectively.




- 8§ =
INTRODUCTION

'Seientists have adopted numerous methods in fhe study of lowered
fertility in,démestic animals and many contributions have been maae te
the over-all problem, ‘A large -amount .of the work has been concentrated
.on the male's part in fertility and now sperm can be handled without fear
of damage, and stored.for.almost an indefinite perioll of time with little
.ox no loss of potency.

-Since the mammalian ovum was first recovered, investigators have
been studying methods for its isolation and techniques which will .allow
work :with ova for more than.a few hours without deterioration resulting.
.Greater 'interest has beenfarouSed.during,recent‘years as a resul; of the
more .intensive efforts made to analyze the causes.of feprdductive failure.

‘While.it.has been.recoggized.that on some occasions embryonic mortality
may be the result of infectious disease, that which has attracted a great
deal of ‘interest .appears, to arise apart from infection.

The number of living young depends, on the number of ovulations, the
number of eggs. fertilized, the number of fertilized eggs that .are capable
of normal development and later -implantation and survival of embyros or
fetae throughout gestation. A variety of factors play a significant role
in each of these .critical events. 1It.is of igreat econémic.importance that
each animal should produce to.the maximum of its capabilities. .Efficiency
of animal production may very well mean the differeéce'between profit .and

loss to the .stockman. ©One means .of increasing efficiency is through in-




creasing higher reproduction rates.

.Embryonic mortality as indicated by many. resedrch workers contributes

greatly to the inefficiency of.reproduétiog. Therefore, this.study was.
designed to investigate the effect of pre-breeding ,and post-breeding .sup-
plementary feeding on .ovulation rate, fer}ilization rate, and estimated

_embryonic mortality of .range ewes.
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LITERATURE REVIEW
It has been recognized that the feproductiveusystem_bf domestic
animals, can be influenced very materially by changes.in environment.
Some of the .early observers and reSeaﬁch ﬁorkerS~(Heape, 1899; Aristotle,
1910; Darwin, 1905; and Marshall, 1908) commented on the increased fer-

tility of sheep under favoerable environmental conditionms.

nglation agd_fertilization rate. in gengral,

Clark (1934) states that Von Baer recovergd.sheep ova from the
oviducts in the year 1828, He .described the nucleus as being loose -and
shrunken With.the yolk particie being held together on the .outer surface,
and referred to the zona pellucida as the Mslim."

Bonnet .(1884) was unable to follow. the stages of .development prior
to the twelfth day. -Assheton (1898) described the .ova .and embryos .of
sheep quite accurately and noted that the ovum reached the uterus early
on the third day while .in .the 8 cell: stage.

Allen et al. (1931) reported that the earliest ovulation .occurred
232 hours.after the first signs of heat andithe ovum remained unsegmented
up to 50 hours. By 66 to 98 hours, the .4 to 6 cell stage -had been reached.

.Green and Winters (1935) also stated that ovulation occurred as the
animal was passing from heat. It .was found that sperm reached the -in=
fundibulum of the oviduct within 5 hours after copulation with the .time
of travel the Bame in ewes that are not.;n heat. Ehe:life.of.the un-

fertilized .sheep oyum wag egtimated at less than 24 hours while that of
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the sperm was about 24 hours.

There .is evidence that -all of the .dva released from thg follicles are
not fertilized. .Cormer (1921) was able to recover ‘213 (91.8 percent) of
the.ov; from the fallopian tubes of 26 sows whose .ovaries coﬁtained-a total
of 226 corpora lutea. .The loss of ova may be ascribed to their disappear-
ance in the body cavity“or to their :incomplete recovery from.the tubes.
However; Corner's refults substantiate .the reliability of the corpora lutea
count as an .index of the number of ova released from the.ovarieg.

Squiers SE;iif (1952) working with swine, recovered 80 percent of the

.oya -shed .and found that 95 percent of these had been cleaved approximately

25 hours after coitus. They used cleavage as a criterion for fertilizatiom.

They found that 37 of the -52 sows from which cleaved ova were recovered had
» all of their ova fertilized. .Further observyations by_Squieré was that 23
percent. of the ova could not be accounted fbr-25 days after mating. .Five
percent .of the ova were considered lost .due to non-fertilization. .Regress-
ing embryos foﬁndrat.ZS.days accounted for 7 perc¢ent of the death loss.
The total loss représented anxémbryonic.mortality of 35 percent .on the -25th
day . after mating; the remaining 65 pércént.éppareﬁtly represented normal
embryos .
‘Wilson et al. (1948) working with swine found .that 25.8 percent of the
ova. ovuldted were either mot fertilized or failed to develop into embryos.
.Dutt et al. (1954) divided 180 crossbred yedrling ewes. into two groups

as, they came into heat and were bred. Ninety of the ewes were slaughtered
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three .days .after breeding to determine the ovulation rate; the fertilization

.rate .and the condition of the ova. The other ninety ewes were allowed to go

to lambing time. The following results were reported: -All ewesg slaughtered

had ovulated as indicated by 132 .corpora' lutea present .when the ovaries were

" examined. .Recovery rdte was 96 percent and of the 127 ova regovered, 70

were fertilized and 57 non+=fertilized. .Several abnormal conditions were
also reported.

Fifty-three ldambs were born of the control ewes. This represented a

- lambing rate of 42 percent based on 127 ova:iovulated or ‘59 percent of the

90 ewes bred. The authors gtated that‘failure.of the ova to become .fersr.
tilized was the most important factor 'in accounting for the low lambing
rdate.

The reproductive rate .of the ewe varies congiderably from one year to
another. Yan Hornygglii, (1952) reported that over a four-year period the
percent of live lambs recorded per ewe bred varied from a low of 98.9 per-
cent to a high of 125.1 percent. -Asker -and 'Ragab (1954) reéorted lambing
percentdges. between years.in one flock as low &s 106 percent and .a high
of 143 percent.

One could very well conclude that .from the above, ovulation rate,
fertilization rate and embryonic mortality may have an important role in
lamb production. from year to year.

.Research workers in New Zealand (New.Zealand Department of Agriculture,

1950) obtained the ovulation rate that occurred at various heat periods
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.frOm slaughter ewes. The maxima potentiai lambing rate from .these 5-year
old Romney ewes if they had been mated at the first, second, and third
heat petiod‘wgre 116, 180, and 170 lambs, respectively, per 100 ewes mated.
.The gredter number of eggs released at the second or. third heat periods
when compared with the first heat period is of considerable interest. It
.spggests;the posgibility that mating the ewes at their second or third
heat .period may cause an.increase.in:thé.lémbing potential,

- Abnormalities of fertilized bovihe‘ova'were.shown by Winters et al.
(1942), and they called attention to the péSsible role of such abnormal«
-ities in lowered fertility. .Laing (1949) had data on ‘11 virgin heifers,
inseminated to a single bull of known high fertility, .which showed 100 per-
cent fertilization. His observation was at least suggestive .that the normal
fertilization rate -ig high.

.Evidence for the postulation that sferility may result from over fat-
ness was presented by, Asdell (1949). Reproductive tracts of 7 heifers and
cows that .were fat and sterile Were.egamined. In all .animals, there were
fatty depogits in the .ovaries, few follicles and an unusually large amount
:of orange ‘pigment .in the .stroma. -Although the ovaries were normal, theyq
were smaller than usual and there was an absence of large follicles.

-Effects of nutrition:gg ovulationtrate,

Marshall .and Potts (1921) reported that by flushing Southdown ewes the
lambing percent .at birth was increaséd by I8 percent. WNichols [1924) re-

ported lambing rates of 150 and 125 lambs per 100 ewes flushed and non-
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flushed, respectively,  Clark (1‘934) found that .the numbe'r,of eggs releaded
from the ovary was grefter from flushed eweg if they were thin at the sﬁﬁrt
of the treatment. -Glark (1934).found no evidence that.flushing incredsed
ovulation .rate .in a group of Shropshire ewes that were in good condition
prior to flushing.

Marshall (1948) concluded there can be mo doubt that .whatever the
actual conditionlof the animal, a rising or improving state.of nutrition
.before seryvice .is. more favorable to. fertility than a stationery or falling
one, indicating that the supply.of additional foods given in this way has a
atimulating effect upon the reproductive organg and favors follicular.de=
velopment .and the maturation.of a gredter. number of ova. He concluded the
supply -of good food raisea.the.nutrition and increases bodily wvigor and
fertility, while .over feeding and lack of sufficient exercise lead to ex-
cessive .storage of fat and reduction of vigor amd fertility.

Polovceva gg_gia <l938),§tated ﬁhat feeding a concentrate 20 days
prior to breeding and continued to lambing, increased the number of mul-
tiple follicles and number:of lambs born. The iamb crop was 133 percent
and 119 perCeﬁt for .the flughed and control lewes. respectively. McKenzie
and Terrill (1937) reported that flughing Kambouillet ewe® increased the
ovulatioen rate from 1.06 to 1,15 per ewe.

Research workers .in New. Zealand (New. Zealand Department of-Agriculture,
1950) attributed the increased lamb cyop.in the flushed eﬁgs to an incredse

in ovulation rate, Laing (1955) stated that .flushing increased .the number
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of follicles métured and the number of ova fertilized. Hammond (1957)
qubted,,ﬁIn.all.breads.the.number of[eggs.shed.at.tupping, and hence .the
lambing percentaée, can be-incre§5ed'by flushing the eweé before .the rams,
are put .in." | |

Hoversland ggﬂgl,'(L958) found ovulatiqn rates of .1.25 and 1.20 for
supplemented,aﬁd.qontrol:animals, respectively, Of‘thé_ova recovered, 9.1
and.l7ﬁ6.percent_we£e-unfertilized‘in the .supplemented and control‘grQups}
respectively. -

.These authors conclude thdt the régults,of,this trial would indicate
.abnormal ova and lack of fertilizatibn.wefg.thevmajgr.facto:s‘in a lowered
lamb,drop.> However, this.informatign,was.bésed on small numbers.

.El-Sheikh et .al. (1954) reported ewes. on high level nutrition had .a
.significantly'higher,oﬁulation.rate, Fertilization rate .was also higher
- ‘but not .significantly ﬁargewes on'hiéhgf feeding level.

-Smith (1937) indicated that .the initiation of a flushing pfogram for

sows, resulting in.a gain of'% to 1 pound.déily a week before they afelto

be bred.and until they, are safely in pig, séimulates.allAthe vital functions.

It ‘had beenlobserved that sows, when gaining in flesh and thrift, tend to
come in heat ﬁromptly and to be more .susceptible.to impregnation when bred.
The.abovF also appliéshto gows. in .thin .condition.

Briggs. et al. (1942) concluded from an eight-year study, .practice of
flushing was. not profitable. .The .experiment further. indicated that the

economicg. of flushing depepds. upon the condition of the ewes before -flush-
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ing. He stated that if the éwes are .in good condition there is no signif-
icant value realized from flushing whereas if the ewes are in poor comditionm
just prior to the breeding geason there is a definite profit in flushing.

. Darrock andiCOMWOrkeys (lQSO),scated that .in .the prefbreediné,and
breedimg periods, the thin ewes showed greater response to feeding concen~
trates than ‘ewes in good condition. .During the early pregnancy period, the
ewes in gﬁb&r§0ndition gained the most. -No~impartant effects om birth .or
weaning weights were .obgerved from the feed treatments. Flock fertility
- was. increased by 10 and 9 percent by feeding supplement in the pre-breeding,
dnd breeding periods; respectively, Good cdnﬂitidn ewes. produced 11 percent
more lambg at birth and at weaning than the.thin ewes§.

-Egplin and co-workers (1940) conaucted.an experiment on feeding eve
lambs during their first winter. \Althqugh there was Bnly,a‘zvto 3 pound
difference .in ﬁeight ag. yearlings in October, there was a marked difference
-in breeding efficiency. The lot .fed group had a 65 percent lamb.crop while
the range-fed had only a 45 percent lamb.crop. The authors ddvanced .the
theory that there was better developiient of the reprodugtive tract while
very, yourg and also, possible gtorage of gome essential element .or elements
Iin the body which .are not availdble in sufficient .amounts in range forage.

_.E1FSheikhqg£;glf (1955) reported on the~reéroductive rate of yearling
ewes. which were given two differemt levels . of feed. The ewes were gtarted
on feed in January'and slaughfered in late .sugmer or early fall. One group

received hay for roughage and the other group. received two pounds of a
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grain mixture.in.addition.td the roughage.

They reporteéd.ovulation and fertilization rates for two consecutive
years. (1953-1954) . The average number of ovulationg.per ewe for ¥oughage
plus grain wag 1.81 dnd 1.66, whereas roughage orly had rates of 1.27 and
1,04, respectively. The percentage fertilized ova was, 66 and .83 for ewes
on .roughage plﬁs.grain, compared with 59 and. 65 for ewes om roughage .only.

Haines et al. -(1956) .studied effects of energy -intake .on repxo‘_du[c\tién
of giltg. Limited fed gilts ovulated an average of 9.9 ova at first heat,
compared .to 12.8 ova by full fed gilts. .These game gilts had mean ovylationm
rated of 10.8 and 13.8 in the second heat,regpectively. 'Iheidiffereﬁce‘in
ovulation rdteg between ration treatments Shows the .game trend as. reported
by Christian.and Nofziger (1952), Robertson'et .al. j({].95.1‘3 and Self et al.
(1955) . However, Gass’ett and Sporengen . (1956) found about the same.ovulation
réte-under two levelsJof,gnergy;intake. The.increased.pyﬂlatign.from firgt
to second heat ‘was appéreﬁtly-a normal phenomenon.

-Effect of age on reproductive rate .

The .ovulation rate was §ignificantly affected by age. Marshall (1908)
. Observed .that starting with adolescent gterility; ovulation rate rose rather
rdpidly to its,higheﬁt point then,grdduaily“fell with advancing age to
senile sterility.

McKenzie and Terrill (1937) found .oyulation. rate .increased to 3 or 4
yedrs of age then decreased slightly. Thig increase.is in clése.ggréement

.with Gdot (1951), who reported that the gredtest rise in fertility takes

*
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place between .age .2 dnd. 3, gtgﬁqally, increaging -to. 5 }'rear,vs‘ then declines.
Terrill .and Stoehr (1939).found that .under nénge-qcnditipﬁ#.theré;wgs:a
Steady iHCrease'up'tQ 5 &eé;s,af,age,,in percentage of ewes.. Llambing and
peﬂcentagé,of live lambs, born per ewe bred.

Most -workexd generally agree that there.is & rise -in reproductive
rate up to the 5th or.6th year .and then a gradual,de¢line.thereafter
(Ma;Shall;and.gqtgsg 1921; Hammond, 1948; Garlyle,aﬁd.Mg¢§nnél¥3 1902
Nicholsy 19243 Rpberts, 1921; ,Joh:angéén,;,,, 1932) . . Johansgen (1932) repgrted
about .22 Per,c"enjt increage .in lambing rate from the firgt. lambing -tfcf_) the
fowrth,

In :Swine, &two t‘gepa:;ate .effectd of age ﬁqgre fgteds, i.g_s‘h and M_qllnﬁ,-;
(1942) indi;;a.ted., that the third ’andn fourth heats after puberty; ovulatioen
.rates\were.§ignificantly higher than at the.first and second. After the
fourth or fifth cycle, the ovulation rate becomeg $table. .The segond
effect of dging shows, up after the .ﬁema,le,s,.hax[e gone through one .ov m,'q'_r}e
pregnancies .
on. . reproductive -performarice, found a significant year effect as well a8 a
significant year and reatment in.terai:ticiri, The -c;"c_:'fnbined data for the
three=year period indicated .thdt two-year-old ewes and mature. ewes that
gained in weight during thé experimentalfpefind also reproduced at.a higher
réate a8 compared to ewed logsing weight. It also .showed rhat .flughing ln'*'

creaged the proportiom of multiple -births by.9.9 percent .and reducgd the
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proportion of barren ewes by Zﬁﬁ.pErcent,' Two-year-old ewes responded quite
differently to a flughing prdgram than mature ewes under.the .¢conditions re-
ported. .The reproductiye rate 6f two:year-old ewes was considerably lower
than that of the mature ewes. due to- the higher rate of barren ewes.,

-Assoeidted phenomeni,

Marshall and Hammend (1948) reported that unfavorable weather gonditions
during the breeding season,.guch a8 snow=storms or.drought will result im .a
decrgased rate of twinning the followimg lambing season. ‘Wallace {1907).re-
ported that a low nutritive condition, when .asgociated with expogure tv cold
Wet.weathé:,will cause temporary barremme§s: im qa;tlem

Phillips and Davies (1949) were .able to show thaty, in West Waleg,  Buec-
eegsful winter breeding of cattle wag asgociated with areas of high winter
temperatyre, but when other areag of Britdin were examined it was ndt’pOS¢
sible to-demonstrate a &imilar clear correlation.

1t.is not eafy to, accurately apportion the incidence of lowered fer-
tility among inherited and environmental causes, but the . indicatien is that
hereditary infertility is of low incidence. Tﬁislcan be .inferred .in cattle
from the . fact that most - infertility is not repgateé (Cagida, 1950;. Asdell,

1 1952) .

.Eriksson (1943) found.in ‘Swedish highléﬁd cattle that 30 .percent of the
cattle in these herds had.hyppplasiaiof one;. usually the left, ovary, and
that 5 percent h#d bilateral hypoplagia. The hypoplastic Qvaxy wys signif-

icantly smaller than the mormal ovary and was completely mon-functional.
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In a study involving 341 cews and 1,280 coy-service periods, Casida

and Ghapman, (1951) found that 18.8. pertent of the cows had eystic ovaries.

Confirming results obtaimed in Sweden and elgewhere, this.stu&y.established

the fact .that the condition was inherited and that, in this particular herd,

the heritability was 0.43.

Fertilizatiqn.tateg,

If the timing is proper and .adequate qﬁantitiegzof yiable .sperm are
prefent, the fertilization rate .approaches 100 percert in .polytocous
femaleg, Brambell, {1948). However, in cows and sheep, the species that
have beern .studied mosgt .intensively, .show feftilization"xates.va;ying,frqm
60 to 85 percent . (Wilson Ei'ii’? 1948;.Squi£es:ggjgi,; 1952; Dutt, 195434 -

.El-Sheikh et al., 1955). . ‘

Embryomic mortality -im general,

Recognition of the importance .of prematal death in livestock produc—
tion wag first givenaépecial‘emphagié by Hammond (1914). He found .on.the
bagis .of geyen Sows in .various gtagee of pregnéncy th#t the number of nor-
mal.fetusggwwas.73.pergeﬂt of the numbef bfiqupora.lutea pregent i the
oyaries. Thege data were -increased in his 1921 report and on. the basis of

.22 8ows the proportion of normal fetuseg wag 67 percemtj the fetuses that

were atrophic, 12 percent; and thoge missing entirely, 20 percent. .He alse

pregented data on .80 pregnant ewes which showed mormal fetuses equal to 87
percent .of the corpora lutea present. The nymber of atrophic :.fetuses znd

misging egg¥ were approximately equal.
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.The -andlysis of potential céuses of embryonic death made by Hammond
(1914) . tended to eliminate digease as. a factor. He believed this was true
because dead and, live embryos cauld;exist.side by side im the .same -uterus.
Bacteria usually were not found and no particular pathology was usually
present .in the maternal tissues. The general nutrition of the mother did
not .geem .to be a particular factox beqause,much.mdrtality.océurred.before
embryogs were large .emough to be serious competitors for anylrestriatgd
nutrient, arid further he .gdaw little relation between numbers of embryos
in the edrly gtages and amount of embryqmic .death. Hammond concluded that
something inherent :in the egg Seemed the most likely cauge. He suspected
that .the larger number of eggs prdduced by either ovary, the greater the
amount of embryqnic,&eath, and interpreted it that Qvarian.nutritidn.wag a
limiting factor for the production of eggs capable of resulting in .viable
embryos. .Thig hypothesis would at least be consistent with there being
litter differenceg in embryonic death.andtaiSQNWith the :suspected difference

-between gingle and litter=bedring species.inm .the ameunt of embryomic:death,

In a later_obServati?n, Hammond (1921)'found.32,6 petcent fetal mortal-

ity inm 22 sows. .These .gnimals had‘beénﬁslaughtered between the l4th égd
60th day of gestation.

Corner (1921) was, in one case, able to recover 6 .vesicles from a.sow
with 7 corpora lutea. Two of these were entirely normal, two.were normal
in texture but were .collapsed and Qﬁﬁ=shaped, two were -abnormal, while ome
‘WES unsegmented. The possible -causes of early embryonic mortality were

-ascribed .to: (a) patholegical changes inherent .in the germ-cells, (b)
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faults;due.to-germwcells, and (c) injuries which might affect the .ovum
during passage from the ovary to the uterus. Gongerming the last cause
cited, he mentioned the possiblility ;of chemically abngrmal secretions
from gapparently normal uteri.

-Gornmer (1923) studied the problem in swine apd gave gome recognition
té the importance of stage of gestation im connection with the .estimation
of the embryonic death. He .was puzzled by an.apéarent loss in hisg packing-
house material of 40 percent of the embryoes in the - first few_days of gesta=
tion. whereag in later stages Guly'ZOSto 30.§er¢ent_of the embryos . appeared
to be degenerate or missing. His explanation .agsumed thht.some.SOWS_which
would appedr at earlier stages as.hafing both normal and abnormal embryos
would finally loge a1l their. embryos and thus. would not be recognized. as

havinggbeen pregnant .in later stdges.

‘Warwick (1928) calculated the percent .of ova lost at various.stages.of

gestation. He .concluded that .the loss ten@ed to incredse .as gestation .ad-
vanced, Uteri frem sows. in the.20th to 40th-day period of gestation had
from 20 to 25 percent of the ova missing. _Degenerating.embryoé,were found
to be most -common .in the eadrlier stages.

Henning (1939) estimated the -incidence of .fetal mortality,inAéheep
from the .discrepancy between .the .number of corpora lutea in the .ovaries and
.the number of live fetuses in the uteri. He .pointed .out the -fact in hig
material that early embryonic.death with complete abgorption coyld not be

detected.  Over=all, he found 16'perCent of the corpora. lutea were not
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Accounted for. by live fetuses, a figure Which is but slightly higher than
that noted earlier by Hammond (1921).

Hernning alse called attention td the .increase -in the mortality of.thé
fetuges with the -incredse in number .of ova shed; 8 petrcent ‘with one .ovum,
26 percent .with two, and 43 .percent with three.

The authors reported that embryonic.deé;h appedred to be greater durs
-ing the first 18 days following gervice (20%) than during the remdinder of
gestation (9%) .
 Mutrition.

Robertson. et .al. (1951), imvestigated pasture, protein level, and feed-
-ing level 48 factors that possibly affect variation in the embryonic death
_of .swine. lLimited effects .only.were noted for pasture and for level of
protein. The most general effect was from full feeding. The percentage .of
eggs resulting in normal embryos at 25 days gestation was less by 25 percent
in those .animals that were full fed,

Christian et al, (1952) obtained similar reSults: .They. compared gilts;
that were on high.and low planes of nutrition, .The.estimaped prenatal
death .rate .in the high plane animals was greater ﬁy 27 percent than in the
low plane animals. They found that even though .a higher ovulation rate was
obtained.by full feeding, the greater embryenic death resulted .in .smaller
litterg than from the gilts on the low plane of nutritiom.

.Eleheikh‘gE"gl@ (1954) reporte&ftﬁat,the embryonic survival rate was

lower in the ewes on .the higher level .of feeding. The difference in embry-
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.onicusuiviyal rate -between .the two groups of ewes was highly significant.
Alge there was a significant interactien between yedr and level of féeding
on embryo suryival.

.Qva classification..

Hart (1956) examined.over 1,000 ova .&and made certain clagsifications.
He gtated thit a_fertilizedfgheesz Ovum.ma§5always.be identified by the
numerous .surplus. sperms which .can be found adhering to or émbedded.in,the
zona. pellucida. A sinmgle cell ovum wag deemed to be mormal, up. to its
present Stage.of.developmeﬁt,,if it was fertilized or able .t@ be fertilized,
when recovered. It wis accepted that all dividiné ova recovered had been
and were normél up to- their present.stage.of.deﬁelopment unless obvious
signs of abﬁormalities were then.appearing. |

.Other workexs hdye used cledvage as. the critera for fertilization of
the .oya re¢bvered.§?utt, 1954;5E1ﬁ§heikh_g£ﬂ§£;, 1955;,Squixeg_ggqéll} 1952;

Wilsom et al., 1948).
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CONDITIONS OF THE .EXPERIMENT

.Experimental animals.

The sheep used in this study were from a band of approximately 840
grade ewes, owned by the Montana Agricultural Experiment Station. They
were Rambouillet, Targhee and Columbia ewes bred and managed at the Red
" BLuff Ranch near Norris, Montana. The -ages varied from long yearlings
‘to seven-year-olds. The entire band had previously been culled, elim-

inating all ewes of unsound condition.

(Degcxiptiqn-and location of the range.

The ranges grazed by the experimeﬁtal band .were .on .the Red Bluff
.Ranch. The elevation varies on the portion of the range grazed from
approximately 4650 feet .up to 5400 feet. Most of thg range was charac-
terized by relatively steep slopes.dissected by deep drainages. Slopes
vary from approximately 0 to 34 percent. Portions of the winter range
were largely on south-facing slopes, whereds much of the fall range wag
on gentle north-facing slopestl Much of the'spring range was on relatively
steep, south-facing slopes.

.Soils on the range grazed by the experiﬁental band were largely light-
textured with heavier textures occurring.at.the.lower elevations and more
gently sloping portions of the range. 'The-ﬁigher portions of area grazed
were characterized by rockiness and uneven topography.

‘Water ‘'was available from springé and Hot -Springs CGreek. 1In general,
the water 'is of good quality and was plentiful for the sheep. Ih.addition,

snow water was available .during portions of the late fall and winter months.
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The sheep were mot forced to trail excessive .digtances to secure water.
The vegetation on .the ranch grazed by the experimental band is domin=

ated by bluebunch.wheatgréss.(Agrqpy:pp.sPigatum)m _Other grasges ,0f con-

gsiderable importance on the winter rénge were needle and‘thread,(S;iEa

comata), junegrass (Koelerid cristata), westerm wheatgrass (Agropyron

smithii), bluegrasses (Poa.5pp.); arid sedges (Carex spp.). -Forbs on the

Winter rdnge were unimportant .as a gource .of feed, The .only forbs grazed
to any extent .were .the dried twigs, leaves, and pods of several of the locas,

(Oxytropis spp.)s lupines gLuEinua spp.), and milkvetches.(Astragalus.spp.).

_An important halfshrub common on the winter range and highly palatable to

the sheep Was~fringgd~sagewort (Artemigié_f?igida)%,;Shrubs.of.impbrtanee

-included bitterbrqsh.(qughig_tridenfét;), rabbitbrushes (Chrysothamnus

1]

Bpp.), and scattered plants of big .sagebrush and silver sagebrush-(Artemisia

tridentata and Artemisia cana).

The .8pring range is characterized by essentially the same species s
the winter .range, with the exception of bitterbrush. .Spring ranges are
perhaps. . steeper -with sharper draws. ,Aiong the bottom of .thé draws and the
sloped there are extengive stands Of'variaﬁs browse plants, including.shunké,

brush sumac (Rhus trilobata), ninebark (Physocarpus malygpgus)5 squaw carrent

(Ribes cereum).

Most of the fall range is. comparatively free of browse plants. 1It.is
dominsted by the grasses common on the winter and spring ranges and, in
addition, at the higher elevations there are.considerable stands of Idaho

fescue (Feftuca idahoensisg). The forbs common. on.the winter range are
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present on the fdll range with extengive .stands. in certain. locations of

white pointlocdx(Oxtyyqpisw3grgqia) and prairie milkvetch (Astragalus
straiatus). |

These ranges. are open to grazing during most of the winter except,
When thexenis.extrémevacphmulatiqn,of.sprq .Even .during heavy -spow per-
iods, the jouth-facing slopes of the winter.range are available for graz-

ing.
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METHOBS AND PROCEDURE

Three wintering regimeg and tiwo pre-breeding treatments. were estab=
lished. All ewes (203) were assigned at randegm, withinm breed, age -and
Pre*breeding groupings..

.Eighteen ewes frqm'each of the pre-breeding treatments were idemt-
ified with a red ear tag to be slaughtered 3 days. pogt-breeding to deter=
mine .oyulation and fertilization rates. The remainder of the ewe¥ were
éllowed,to lamb and lambing data were collected to compare .with slaughter

_data.

Throughout the experimental period‘all.ewes were individually weighed

yith approximately 16 hours shrink previous to weighing.

uPre—breed%ng{

All ewes were weighed November 5, 1958 .and half of the ewes, agsigned
to each wintering regime were fed one pound of .a 30 percent protein pellet
per head per day 14 days prior to breeding and continued until they were
bred. .The .ingredients of .this protein pellet are shown in Table I.

TABLE I. Feed composition of thg Spp§1emeQ#v£ed,

Ingredients: %
Barley . 11.8
Gane moelasgses . 6.0
Cottongeed meal 20.3
Linseed meal 20.3

- Joybean meal 20.4
Dehydrated alfalfa meal 20.Q
-§alt 1.0
Trace mineral 0.15
AD-SEAL-IN __0.05
. . ) 100.00

Percent crude proteim 31.1
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The flushing period started Novembet 8. .Each morning the ewes were
divided .into two groups and the flushed ewes were group fed one pound of
supplement&l pellet per hedd. .After suypplemental feeding, Which‘tqok;only
a .short time; all ewes were herded on the range together. .All ewes were
indiyidually weighed .on November 19.

Brgedin .

_Breeding,began November '22. -Each night the ewes were breught in,from
the range and by means of a cutting éhute, they were separated into three
breeding pens. Rams of the three breeds Were_tugﬁed into their respective
breeding pens at thg rate of 3 rams per 100!ew¢§ﬁ A1l rams were ochred oﬁ
the brigket to facillitate detection of ewes bred during the night. The
following morning the rams. were taken out and put into a day holding area.
with available feed and Water;'.Each morning eWeg‘maiked“by the ram and
designated for slaughter were identified and breeding dates. recorded. .On
the third day post-breeding they were' transported to the meats laboratory
dar Mogtanatstate'College and slauéhteréﬁ,thé-same day. ‘ﬂpon‘élaughteyg the

reprbductive trac¢t was removed and txiﬁﬁed of .all excess connective tissue

and recent ovulation pqints“observed,éna recorded. The oviduct was severed

from the mesogsalpinx leaving Gne-inch.of ;hé cornu attdched. -A small hypo-
dermic needle with 3 cc..of physiqlpgical saline solution was used to flush
the ova down the .oviduct. Flushing was initiated by inserting the needle

into the infundibulum end of the oviduct. .The .ova and saline solution were

recovered inm a watch glass. 'If the ova were not recoVered from the oviducts

after several flushings, the uterus was then flushed. With the aid of a
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digsecting microscope the ova were located and .tramsferred to a hanging
,ﬂroPJQlide-by means of a capillary tube. .The .ova were then examined underx
a high power michSco?eifor noxmality'aﬁd'cleavage,

The critera for fertilization in thiy gtudy was cleavage, however
ryptured ova where .only the zona pellucida wak recovered were claswified
" as. fertilized ifigperm.were pregent. .'This, method of classificafionﬂWQs
based on work -of Hart (1956). ALl uticleaved ovd were clagsified a¥ non-
fertilized. -

qu;wbreedingm

_ The Montana Agricultural Experiment Station nutrition band was . on
nine winter feed treatmemts. The ewes in this study were part of the band
and in feed treatments 0, 7 and 8. Treatment (0) consisted of range forage
with no supplementation .and treatment (7) consisted  of range forage plus one
pound per head per day of the pellet used for flushing (Table I). Ewes in
treatment (8) were meparated from the band three .days after being marked
by1the ram and placed in dry lot. They were fed grass hay at the rate of

L poundi per head per ‘diy-

Throughout the gestation. period all ewes Qn'the above post~breeding
treatments were weighed periodically. Individual condition scores were
recorded during thenDe¢ember,and.Apriljweigﬁing_datesﬁ The last‘period for
weight -records was prioxr to lambing. Tén~déysnbefere 1gmbing the entire
band was managed under the sdme conditipns. .They were ldmbed under shed
conditioms. equipped with individual jugs. The drop arez was locgted ad-

jdcent to the $hed and as the ewes.dropped their lambs they were trans-
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ferredﬂto the ghed. .. Each morming lambing,data.Were recorded for the pre-
vioug days .drop. 7Under thege ‘cbndit‘ions all limbg were :wei’_ghed within 24 '

-hourg from the time of birth.




Figure 1. Supplemental feeding the flushed group of ewes.



Figure 2. Breeding pens used in the study.



Figure 3. Cutting the rams into the day holding area.
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RESULTS..AND . DISCUSSION .

Throughout the remainder of this report the follewing &ymbols or

.combination Of symbols. will be used:

e

4

Mature ewes..

Two=yedr<old ewes.

Flughed, fed 1 pond of & 30 percent .protein pellet per head
per .ddy priﬁf to Bréediﬁg}&ntil bred.

Gontrol (ndﬁ«flughed), né Suppiementqtign prior.to breeding.
GraZed only on nﬁ%iVe Langé! .

Grazed on native tange plu& 1 pound of .a 30 percent protein
pellet. (Table I) ~

Lot -fed 4%.POuﬂa$»¢§ gragg_hay_pet head per day.

;$mmn‘é‘ition,,

Significant beyond the 5% level.

Significant beyond .the 1% .level.
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'EEﬁféqFSﬂgﬁhﬁlpshing~gE,quy'Weight.chénge3

.The bddy‘weight$:as influenced by‘flushing,have—beeﬂ_énalyzed.aé_
two age grouys.,.within..twd treatments. -All older ewes. vere designated
-&s mature, and two-year-old, e.We,sf Were_»'it_hb,six_e lambing at two years -of .age,

Mature eves.

During the .pre-breeding periddA-(Nomf,Sf%,beh 19) both the fiuShed
and .control. groups; lost weight -priiqfr to- breeding &nd both gained weight
”during,breéding%.‘Ihi$.tegglteduin,a‘neFLWeight gainhfgx both groups .dur-
ing the pre+breeding #nd breeding period. A weight gain advantage of 3,1
pounds, ig noted for. the flughed gnoup_gf,eWeg.during_thiS.Peripd. -Eyen
though bhoth graupgﬂlost.during,pre?bréediﬁg,,the flushed grqup:uf;éWe§
lost the leaft, showing a difference .of 5.8, which was highly siénificant
gp.<01>u .Stétisgica} methods were thaf_of Ostle (1954).

Twor-vyear-old ewes.

During the pre~breeding period, bOth_Lﬁe fLushed.and.qbntnol.groupﬁ
lost weight prior to breeding and.bgth_géined weight during breeding. The
tworyear+old ewes, followed. the same pbft.ﬁe;r;l..a@ thé maturte eweg; ‘however,

‘the net weight change f£rom Noyember 5 to December 30 showed a negatiye .difs
ferenmce, This may be explained.by'thé fact'that ;hé;Deqember weights were

. positivye inpregardfno the,prember 19_weigh£@ .Bﬁting the pre-breeding perw '
i6d, the difference .in Weight~19QS1W35;3i4y which was. highly significant
-(ﬁ«;@l). The analysis. of variance téble‘fof bQHY“Wéight.cﬁinge §ppear$,in',

.....

weight -change . is. Shown ip. Table II. . ,
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TABLE”IIﬂ .Effects bf flushing on body weights of mature .and coming two-~
._year-old ewesg. . .

Body wt., Body wt.

Treatment Nov. 5 Nov. 19 Dec. 30 Total Apr. 10
1bs.., e . 1bs. . lbs.

M 132.4 -2.9 - +8.6 A+5.7 145.8
CM : 133.8 ~8,.7 ~ +11.3 +2.6 143.4
Differemce in
wt. change 5 .8%% - 2L T 3.1
FT 128.5 -4.8 +2.4 w2.4 128.7
cT 123.5 -8.2 +7.3 -0.9 127.9
Difference in

.wt. change . 3.4%% 4,9 1.5

The body weight change .and average daily temperature .during the flush-
- ing period is shown in Fig. 4; Three breaks, in. the weather were evident dur-
ind the flushing and breeding periocd. .The first drop inttemperature occurred
prior to breeding and two were éarly in the breeding season. .The mosf‘severe
.drop of -49 fahrenheit came five.days.after.the rams were put in, Maxrshall
and Hammond. (1948) reported that unfavorable wea;her.gonditions-during the
‘breeding season, such as .$nowstorms Gor drought,will result in.a decreased
rate of twinming the follewing lambing.season. .Bad wedther previoug to and
during breeding may haye been.asspciated_with the .low rate of twinning.

.Effecty of flushing on reproductive pherdmena. -

The influence of flush;ng_gn.ovglation'réte, fertilization rdte and
mormglity .of ova 3 days pest-breeding was one of the major ebjectives of

this study.
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Figure 4. The effects of flushing on body weights during the pre-breed-
ing and breeding period, including average daily temperature.
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Ovulation. rite.

Al;.but.twﬁleweg.in the,slaughtef group had .at .ledst one recently
fgrmed corpus.luteum, .The two ewes with.no recent .corpus luteum were
elimingted. from this data because it wag ,as:s'll:med they were milrmarked by
the ram, A £otal of .21 ovulatiors were evident. s determinmed by .the
corpug luteum -c;pun{: with an.average of 1,31 évulat,i,pris.. per éwe .,iﬁ,the-
| _-flughed group. .In.the comtrel group; 19 ovulations were obserVedWith
an‘aYerége;of 1.12 ovuldtions per ewe. From the qdntrél groug:it,wﬁy
obgerved in one case, thit two mormal ova: were recoyered where .only one
‘¢orpus . luteum.Was preSent.. -qun.;ﬁna:lyzmg'-t'he techniqiie, it was. concluded
that 7 ova were extruded. from one coj_ﬁpus,, luteum. Dutt (1954) reported .in
.one case twg.nbrmalaappearingﬂové,agd.dhe.Wigh_shrunken-Cytqplaﬁm were res
coyered frbm,thé»fallqpiaﬁ.tube of a éwe~h&Vingrénly two recent oyulation
polntg. Dutt guggested that. the oya with shrunken cytoplasm mdy have been
a4 holdevet .in the f£&llopian- tube frpﬁ.a,pre?iogsihegt_perigdl .Thisymgy
',réige.the‘qpe$ti¢ng_ Are more ova .shed and pg§§ibly.not recovered than are
determined by the cérpus luteum qountf In .one .¢ase; two .ovulation points,
wére .observed .on the left gvary, however the infundibulum end .of the oyiduct
wa§ cloged and elgsgly,édhered to. the @vary. -Such structurdl abnormalities.
'couldlgrevent §a$$age.qf the ova inﬁq the o%iduc;gl.No.othe;gqgcluﬁibnﬁ
werg found .that would prevent sperm.or. ova pagsage: ‘Hoversland et .al.
(1958) reported .cases. of occlusions .of the_bviduct, which prevented -the
pasgdge .of galine jgolution under n‘enS-id'exéb%e pregsure.

The number of dvé,te¢overed,wzs¢17,.or-Sl,Q percent .and 13, o¥ 68.4
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percent for the flughed and control ewes, respectively. It .is possible .th#t
faulty technique may be responsible for failure te locate the missing .ova,

Fertilization xdte.,

of '.the 17 ova recovered from the flﬁshed, groupy '14'rqr' 82 3.4 percent .were
fextilized.ég,W§Bbdetermined by the pfegén¢émdf.¢lezvage3 Twe ovd were |
" clagsed as, fertilized where only the zona pellucida was recovered .and .the
pregénce of $perm way evident, ihisfwaguﬁaged_qn.WQrk'by,Hart (1956) who
Stated .that . fertilized gheep’s 'dvm{{:may- nél'way_s. be identified.by the num-—
erpus surplus Eperm which can be f.;:und‘e»ﬁtbedded in l;hé; zona pellueida. The
Fertilization rate in.the control group was 76,9 percent. .Most of .the
¢leaved gva recovered were found tﬁ'bé'iﬂ the 4 to 8-¢ell stage of deyelop=
mentq

-Abnormal ovd.

JFour of the 30 ova recoyered were abmormdl, xeprésentiné113¢3,peﬁ¢eni‘
.of -.:a‘;'lAl .ova recovered. Two of these had ,a&.r_‘upr_tur:e.d zZona. pellucida, with .the
.cytoplagm migging, one ovum hagd. yacuoles pregent mear the blastemeres and
An. one.oyun the cytdplasm had .shr.unkén. ai:a’y considerdably from the .zona
"':-pellu‘ci-d'a;,_ Three of . the abnormal ova were recoyered from mature ewes and
":{é]iié- from a yearling ewe. ‘ The abnormal .ovd were equally digtributed .among
the flughed @nd control group.of ‘ewes.. . .The obgervations Qﬁ‘.ovu.la.t;i.qn_.rate-,
Fertilization rate and abnormal ova. are recorded inr Table III, This. study
-indicateg that lack of oya fertilization and abnormal .ova .represent .the

majoer facters in.therreprgduétivévlogs in. the ewe.
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"TABLE III. . Ovulation rate, fertilization rate; and abmormal ova.in the
slaughter group of ewes.. . .

No. of No. of Ova recovered . Abnormal .ova .

" Treatment . Ewes Ovulatiens. Fert.' Unfert. Total Fert. .Unfert. Totél

- 10 13 8 3 11 1 0 1
M 12 14 6 3 9 1 1 2
FT 6 8 6 0 6 1 0 1
CT 5 5 A 0 4 0 0 0
.§M 22 27 0 146 20 2 1 3
Percent e - 70.0  30.0 74.1 10.0 5.0 15.0
ST 11 13 0 . 0 10 1 0 1
Percent R e 100.0* 0.0 76,9 10.0 0.0 10,0
SF. 16 31 % . 3 17 2 0 2
Percent — ae 82.4 17.6  .81.0 11.8 0.0 11.8
'se 17 19 10 3 13 1 1 2

Percent - - 76.9  23.1 68.4 7.7 7.7 15.4

A significant différence between .age .0f ewe -and the percentage of fer-
tilized ova wdg found when the .data .were tégted by Chi square. It should
be remembered however, that.this is based on.$mall numbers.

Photomicrographs of some of the ova recovered are.shown im Figs, 5y 6
and 7. The-dvﬁm in‘.]j'igz 5 had an abundance‘dfnspefm adhering to and im= .
bedded in the.zona pellucida. This was unusual when ¢ompared to other

fertilized ova recovered.




Figure 5. Normal fertilized ovum X950.



Figure 6. Unfertilized ovum with absence of cleavage or sperm in the
zona pellucida. X960.



Figure 7. Abnormal ovum with sperm present in the remaining zona
pellucida. X950.
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Effects:gflpostrbxéeding treatﬁen;§uqﬁ;bd@y;Weight and condition score.

It appears quite eyident that pdsi.:ubr-ee‘ding treatments .do have: .an
effect, -When.the~GQMbinéd Wéighﬁ-diffeteﬁ¢é1aﬁé.§9241§i?nvsﬁbre'Chaﬂge é:e
-considered.the ewés, in feed tfe&tment (Qg,shéwha“Weight loss of 4.0 pounds
and a decrease in conditicn"sgere.df.Q,B for the entire:pexioqﬂ -Ewes. .on.
feed treatment (7) and (8) have z weight gaim of 9.3 and 4.3 pounds, with
& Bcore changequi+0,l.and:+9344 respectively. Mitﬂre-eweszha&;a weight
g&iﬂréﬁVAntagewéf‘4f3.paund$~bver-thewtwgﬁyéarwbld'ewe$~aﬁd:a positive
.Bcore chinge, while .the ﬁwgeyQéxﬁpld.e&egm19§t.0ﬁ4.gf:aw$nprgﬁ . The. mature
and. tyo-year=old ewes.in treatment (7). both had = weight gain adv&intaée
above the .gther. two. treatment groups. .Treatment (0), however, wd¥ the mdst

.gevere 9f the .three postebreeding treatmentsg..

Body weights dnd condition scores. are recorded in.Table IV. ‘The body .

weights of mature and two-year-old ewes: are ghown ind graph form.for.the
-entire period in Figs. 8, 9, and 10, It :is noted im _.‘i_:fea;tme,nt..{'Q) that any
.weight gain adyan;age-thainéd‘during the pre~breeding tréatment wds mair-
tained threughout the gestatigﬂuperiédh This id in ég;eement with a three
year flughing gtudy by Hoyersland ngBS)Q :Eiﬁure‘éweﬁuqn féed-treatment (8)

.Show the .sadme trend; however; the.tWOEyearééldueWés iﬁf;heuqontrol group

|
1

surpassed the flughed group mefr the middle of gestdtion. .Treatment (7).is
quite different from the other tyo tredtments in that. the -chmtrojls haye
heavier bedy weights near the end .of gegt&tion, .This may, in part, be.ex-

-plained by the.3g} rétid-bf‘twiﬂg‘in.the.qqn;gal group. Due to small num-

bers no definite c¢onclugiong are  drawn.,
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Ibe.

160
Pre-breeding Breeding Post-breeding
Mature
Yearlings
Flushed
Control
Nov. 5 Nov. 19 Dec. 30 Feb. 12 Mar. 25  Apr.

Figure 8. Ewe body weight change for entire period, treatment (0).



Ibe.

Pre-breeding Breeding Poet-breeding
Mature
Control
Dec. 30 Feb. 12 Mar. 9 Mar. 25 Apr. 10

Figure 9. Ewe body weight change for entire period, treatment (J).



Iba.

Pre-breeding

Mov. 5 Mov. 19

Figure 10.

Breeding Post-breeding
Mature
Flushed
Control
Dec. 30 Feb. 12 Mar. 25

Ewe body weight change for entire period, treatment (8).

Apr.

10



Iba.

Pre-breeding Breeding Post-breeding

Treatment 7
Treatment O

Nov. 5 Nov. 19 Dec. 30 Feb. 12 Mar. 9 Mar. 25 Apr. 10

Figure 11. Ewe body weight change for entire period, treatment 7, O,
and 8.
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‘When mature .4nd .two-year-o0ld .ewes dre .combined within pest-breeding
tredtments. #nd .compéred, a.definite.différen¢e-isAnaﬁed in Fig.. 1L.
.There was & highly significant.differencé.between.age.and_ambng
post=breeding treatments for -body weights and .condition scores (p<0l).
Analysis .of vayriance .for weight and condition score difference are

presented in Table V.

Type .of birth distribution.

The effects of flushing on ovulation réte was .one of .the major ob-
jectives of this study, Ewes lambing'tb'first breeding were uged ds. a
" control group. to compare with slaughter ewe data.

It may be noted .in Table VI that .when the .ewes which lambed to first

breeding in the flushed grpup,are.compqrédnwithzthetewes.in the .non=Fflushed

group there were 3.4% more twins. This would indicate that .the flushed
group of ewes had a higher ovulation rate, when cempared closely with
the sldaughter ewe data. .It.is recalled from .the .slaughter data flushed
ewes‘hadian.pvulation rate of 1.31 vs. 1.12 for the non-flushed group.
Mature ewes had 9.1 percent more twin births than.did the.two-year-
0ld ewes. This is in agreement with Ggot (1951), whe reported that fhe
greatest rise .in fertility takes piace-bétween age 2 and 3, gradugally in-
creasing to 5 years 9f age and. then .declines. .The mature non-flushed
group in feed treatment (7) show aihigheé percent .6f twins. .This of
’course'cén be misleading when percentages.are based on small numbers. In
this case one more .twin. birth based.én 5 less .ewes lambing from first

breeding tends to make an extreme difference.
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TABLE-V. Analysls of variance of Weight and . conditlon gcore change duzx-~
D ing the gestatlon period S

Source of Degrees of
¥ariationm. . .. . - ... freedom .

Jum of

Squdres.

C.. Mean

F

Bodz Weight
Between . pre-breeding ; treatment .l.
Between. ages. = 1
Ampnig post-breeding treatmentsg. 2

Tritera¢tigrs.
Age x pre~bréeding freatmert 1.

Pre-breeding x ppétsbreeding
treatments . 3

AgEvx:p@stﬁbréeding,tteatmént

Age x prerbreeding x pdSt— .
breeding treatments. 2

‘Error ‘ 150

93.31
597 .21

4763..09
29.28

323 .54
74.37

694,55

963100

_16196.35

93.31
597.21

2381,54

729,28

161.77

'3Zrl§

347.28.

64,71

square. ..

1.45

9:30%%

37 ,09%.

46

9,58

+50

5415

§c9re Qhange«

_Between pre-breeding treatment 1
Between: Ages - 1
Among post<breeding treatment 2

Interactions
Age . x. pre»breedlng treatment 1

Prenbreedlng X postbbreedlﬁg
tredtment Z

Age x post-breeding treatment 2
Postrbreeding Treatment . 2
'Error 150

wotal .. . o ... L6l

24

10.37

39.37

.38

42

262

167

52.89

.24

10.37

. 19.68..

g1
.31

34
35

. 104.96 ..

469
29.63%%

56,23%%

. 1.09

60

97
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TABILEVI _Type of birth .distributiort.,;resul_.ting‘fr:om first .bfeeding,h

Tredtment . No.. of  Ewed Lambing Twing Singles ‘Ewe not lambing
L Eves . h % k. % -

R
[o N e
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100.0 30.0
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Lambing rate.

Lambing rate in the uﬁslaughtered”or control ewes.in this study are
the result .of breeding,at,one‘heat period only. Control ewes that had re-
turned to heat were considered not pregnant .and none .lambed to tﬁe exper= .
imental breeding. .0f the 82 ewes marked by the ram.in the flushed group
84.1 percent .lambed .and of .the 83 ewes marked by the ram in the non-flushed
group .73.5 percent lambed. The lambing rate per. ewe bred was 93.9 percent
and 79.5 percent .for the flushed and non-flushed.ewes, respectively. .From
the above percentages, it may also be .inferred that the ovulation raté for
the flushed ewes .was higher, as indicated earlier by the higher rate .of
twinning. Lambing rates resulting from first breedirg are recorded in
Table VII.

Type of birth distribution and iambing rate of all ewes are recorded
in Téble;.VIII and IX, respectively. .The main point of .interest here is
the higher percent of ewes lambing, the higher lambing percent per ewe bred
anid the lower percent .of barren ewes. The latter, however, in the exper«
imental group of ewes based on first breeding is quite high, because most
eweg clagsed as not lambing did lamb to a .later breeding.

Pounds of lamb born, .

The average pourds. of lamb born per ewe lambing to first breeding_only,
was 9,67, 11.88, and 11.26 pounds, in treatments 0, 7, an§‘8, respectively
for mature .ewes. Two-year=old ewes:had avefage lamb weigh;s of 9.10, 9.50,
and 9.53 for treatments O 7é.and 8, respectively. .These weight differences

should not be attributed to feed .treatment .effect -only, because the result
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TABLE VII,  lambing rate .regulting from first breeding,

Tregtment No. of Per .Ewe Bred Per .Ewe Lambing

Ewes %

A

19 100.0
200 70.9

21 109.5
71 190.5

U S W

pa . 90.3
21 76.2

000

. 100.0
85.7

71.5
85,7

. 57.1
71.4

e et o

61 100.0
62 . . 83 "0.

ww o am ax W oos o

wNT HME oW G g Hd A w BRE KRR ORER

vk . 80.9

Hei EBER

.82 93,9
.83 : ' 79.5
123
42
53 ‘ 86.8 .

56 ' 94,6
56  78.6

.89.4
78.6

| v

E

111.8

100.0

115.0.
126.7

5

106.7

IT.7
100.9

100,
100.5
100.0
160.0

113.9

111.4

.106.7

111.6.

108.2

1.2

103.1

107 .9

115,32

107..3
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,T%bleﬂqi,bixth”&istribution,of all ewes.

Singles
%

-EWwes lambing Twins

TABLE YIIT.
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FABLE.TX.  lambing rate for all ewes..

Treatment No. of Per ‘Ewe Bred Per .Ewe Lambing
Ewes. .. . .k b

19 105.3 ' 111.1 -
20 ‘ 95.0 105.5

21 . 109.5 115.0
21 | 133.0 140.0

AN 1000 . 110.5
21 95.2 111.1

oe ~N Do

128.6. . 128.6
100.0 . 100.0

100.0 .100.0
-114 ’.3 114 ‘;,_3

85.7 120.0
.100.0 100.0

on aHE am ow et CTre

N N

; . 104.9 113,3
62 108.1 119.6.

.21 164;8 115.8
221 104.8 - .104.8
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of .twinning could also haye .an effect] especially in .the mature efes. There
was aﬂhighly-Sigﬁ%iicant.ﬁifference among tféatments_add betweenl ages.as

ghown in Table X.:-

,TABLﬁ”X.'.Anaiysis:of'yariance of . pounds of -lamb born.

Sourée df.var;atioﬁ_ . D.F. . S8 - Ms F
‘Amongltreatmenéé S 2 : 75;42 . 37.21 5;93*%,
Between ages, ' 1 . 61.52 I.61.52 9,81
~Trea$me;t.x.age- | . : . ‘

interaction 2 : 8.98 ' f 4,49 : .72
‘Error | } : l 122 764.99 . 6..27

Total 127 .909.91

Prenatal death’ loss.
;The:&eterminétion bf:emBryonié:death logss is an iﬁdirecﬁ.pro;equre,
however, estimétésIWere.ﬁade.. Iif the.numbeé of'ewes with fertilized ova
from the slaﬁghter group is:taken ag an estimate .for the number of ewes in
the contrel group having fertilized o&aj then the .estimated embryonic.ﬁortala
ity rate may be calculated.
In thié stqdy, the method used to estimate.embryonic:death,was that
.of .Dutt (1957);'.Quo£e: ."Aﬁ.estiﬁate of embryonic death loss is calculated
by suBtracting:thevnumber of lambs ern to:the control:eves from .the number
of fertilized ova recovered from the .gslaughtered ewes which were bred. Thus,
estimated .percent embryonic deﬁth'fbss?*'
Fertiiized gy -~ lambs.born

‘Fettilized ova

1

X 100."
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‘Any . fertilized ova that failed to-develoﬁ.would be comsidered embryonic

.death. The estimated embryonic .death loss for ewes. in this study was

12.5 peréent.and 7.6 peréent-inhthe-fiushed and non-flushed ewes, respect-
ive;y, .This egtimate 1s.considerab1§ iowarlthan other. workers report'

(Dutt, 19543 Dutt and.Simpson, 1957;.El-sheikh et al., 1955). .The conditions
of this experiment were much different  .than those which were reviewed of
other workers. DBDifferent environmental conditions, natural or iﬁduged as.
were used in:Spme”of_éhe experimental.work, could haVe.a.decided.effect

on embryonic death .loss.

13697 3
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- SUMMARY

-A trial was initidted to study the effects. of pre-breeding and post-
breeding treatments on the reproductiye phenomena of ewes managed under
range conditions. .The range consisted primarily of ndtive grasses with
some browse.

The experimental ewes were selected at random from a band of approx-
imately 840 grade ewes of Rambouil}eq? Targhee and Columbia breeding. .Qf
the 203 ewes on .this study, 36.ﬁere identified With,a.réd ear fag to be
slaughtered 3 days post-breeding. _One-half of the ewes, including 18
designated for slaughter were group-fed 1 pound per head per day a pel-
-leted supplement .14 days prior to breeding until bred. The remaining onei.
half plus 18 slaughter qon;rols received no supplement .during the pre-
breeding and breeding beriod.

':Three days after being bred, as indicéted by ﬁsing ochred rams, the
éWeS-allowed to go until lambing were put on one of three .wintering regiﬁéé,
All ewes were grazed on the range together each day except group number (8)
which was lot fed. .The:ewes designated for slaughter were slaughtered and
data recorded peptaining to reproductivg.potentialm..Body welights, condition
.score, and lambing data were .collected from ewes allowed to.lamb.

The ovulation rates Wefe 1.31 and 1'12f while the percent ova fer-
tilized was, 82.4 and 76.9 percent for the fiﬁshed and non-flushed ewes,
respectively. Two fertilized ova were abnormal in .thée flushed group and
of the two abﬁorm§l ova in thé,control group one was fertilized ard the

other one was not. .Total recovery rate was 8l1.0 percent for the.flushed
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ewesg and 6?.4 pefceﬁtdin the non-flushed eWes...One.structural.abnOr—
mality,of,the reproducéive:tract which may.have been a barrier.tolferv
tilization“ahd.ova passage .was noted.' Using'the.évulation.and fertil=-
ization raFéjfrqm the .glaughter grodp 4s. estimates for ewes in the group
allowed to'lambg,the calculated embryonic death logs was:12~5 and 7,6 per-
cent .for flughed and non=flushed‘ewes} respectively.,

.Body weight and cpnditidnugcore-change indicated a definite .dif=-
ference-ampné the three~postwbreeding"treatmentsw A carry-over effect
.for.weigh;_gain.during the pre@breediﬁg,pefiod‘wasﬂnoted in two of the

uthree pqstfbfeeding_txeatments?,howevei; tﬁe~reverse was true for -ome-
tredtment. X ‘ ;

The percemntage .of ewes. lambing to fifst.breeding, lambing percent

and multi?le bifths,was.higher iﬁ the flushed ewes. .Average pounds of
lamb born per ewe lambing to first.breeding was. significantly different

among post-breeding treatment .and between ages.




s 62 -
LITERATmE' GITED

Allen,-E. .1931. OQestrus periods, ovarian changes, and tubal ova in the
gheep. Ant..Rec. (Abst. ) 48:9

Aristotle, 1910. .Hlstorla.anlmalium. (Thompson*s,translation). Oxford.

Asdell, S. A. 1949. .Nutrition and the treatment.of sterility 'in dairy
cattle; ayreview J. Dalry Sci 32 60.

.Asdell, $.-A. 1952, Proc¢. of the.2nd Int,. Gong. Physiol.. Path, Animal
Prod, and Artif. Insem. p..7.

- . hsker, . A.-A. and M..T. Ragab. .1954. 'IWinning,in Ossimi sheep. Emplre
J. .Exp.. Agrlc s 223224, , ’

‘Asgheton; R, 1898. The segmentation of the ovum of .the sheep_withﬂoB=
servations of a hypoblastic .origin for the trophoblast. .Quart. J.
Micr.. Scii 41:205. . . ' T

.Bonnet, R. 1884. Betrage .zur. Embryologie .der Wiederkduer Gewonen am
Schafel. Archiv fur Anatomie und Physiologie, Anatomische Abtheilung.

Brambell, F..W..R. 1948, Prenatal ﬁgrtality in mammals. 3Biol. .Revys.
23:3703 ' ' -

Briggs, H. M., A..E. Darlow, L. E. Hawkins, '®..S..Willham and E. R. Hauser.
1942. 'The influence .of nutritlon on .the reproductlon of ewes.. Okla.
Agric..Exp..8ta. Bull. 255.

carlyle, W. L. and T. F. .McConnell. 1902. .Some observations on .sheep
breedlng from. the . experiment stdtion flock.records Wisc. Agric.
. Exp..8ta. Bull 95,

Casida, L.-E. aﬁd W. Wisnicky. 1950. -Effects of diethylstilbestrol
dipropionate upon postportum changes 1n the .cow. J. Animal Sci.,
9:238.

Cdsida, L. E..and-A. B. Chapman. 1951. ' Factors affecting the .incidence
of cystic ovaries .in a herd of Holstein cows. J..Dairy.Sci., 34:1200.

Christian, R..E. and J. C.. Nofziger. 11952, "Puberty and other reproductive
phenomena .in gilts as affected by plane of nutrition. 'J..Animal Sci.,
(Abstr) 11:789, '




- 63 -

Clark, R. T. .1934. .Studies on the physiology of reproduction in .the sheép
I. The ovulatlon rate .of the ewe as affected by the plane of nutrition.
II. The cleavdge stages of the .ovum. Anat..Rec. 603;125-60;135.

GCorner, G. -W. 1921.  Abnormalities..of the mammalian embryo.occurring before
.implantation. Gontr..Embryel. 13. Garn..Inst. 276:61.

Gorner, G..-W. 1923. The problem of embryonic pathology in mammals, with
.observations upon imtra-~uterine mortality -in'the pig. .The Am. J. Anat.
31:523, :

barroch, J..G.,.A.-W. Nordskog and J. LQ Van Hoern. 1950. The effect of
feedlng concentrates te range ewes. on lamb and wool product1v1tyu J.
Anjmal Sci., 9:431,

Darwin, ¢. 1905. In Hammond's Physiology of Farm Animals, Vol. 3, 1957,
.edited by Butterworths Scientific .Publications, London.

Dutt, K. H. .1954. Fertility rate and .embryonic death loss in ewes early
in .the .breeding season. .J. Animal Sci., 13:464.

Putt, R. H. and E..C..Simpgon. .1957.  Enviromnmental temperature and fer-
tility of Southdown rams .early in the breeding season. J. Animal.Sci.,
16:136. '

.El-Sheikh, A..S., €..V. Hulet, A. L. Pope and L..E. Casida. 1955. The
effect of level of feeding on the reproductive capacity of.the .ewe.
.J. Animal Sei., 14:919.

Eriksgon, K. 1943. Heredltary forms of sterillty in cattle. .Lund.
(Ohlsson, . Sweden) . .

-Esplin, A. C.5x M..A. Madsen and R. W. Phillips. 1940. .Effects of feed-
ing ewe lambs during their first winter. Utah Agric. Exp..Sta,.Bull.

.292.

Goot, H. .1951, Statistical analygis of some measurements of fertility
in sheep. *J. Agric..Sci., 41:1.

Green, W. W., and L. M. Winters. 1935. .Studies on the physiology of
reproduction in .the sheep. .III%. .The ‘time of owvulation .and rate
of sperm travel. Anat. Rec. 61:457.,

Haines, C.-E., A. G. Warnick, H, D. Wallace and G. M. Edwards. 1956.
The effect of level .of feedlng and progesterone.injectiorns. on
reproductive performance in gilts. .J. Animal.Sci., 16:1099.




- 64 -
Hammond, J. 1914, On.gome factors controlling fertility +in domestic
animalg. J. Agric.. Sci., 6:262.

Hammond, J. 1921. Further obgervations on the factors controlling fer-
tility and foetal dtrophy. J.-Agric..Sci., 11:337.

Hammond, J., 1948. Rep. lst Int..Cong. Physiol. Path. .Anim. Reprod.. Artif,
Irsem.

Hammond, J. 1957. .Fertility and the production of fat lambs. .The Agric.
Rev., IIX:23.

Hart, D..§. .1956. .Sources of loss in the'unfertiliZed and fertilized
gsheep's .ova. Research Publication 51.] {(Reprimted from proceedings
New Zéaland-Society of.Animal Productiony Vol. 16, 1956).

Heape, . W. 1899. .Abortion, barrenmess and fertility in sheep. J..Res.
Agric,.§o¢c. 603217, '

Henning, W..L. 1939. Prenatal and. gostnatal .gex-ratio iﬁ,sheep, J.
Agric. Res. 58(8) :565..

Hoversland, . A.-§., J. L..Van Horn, O. Q. Thomas and Vic Hoxsey. 1958.
Observed losses of reproductive potential of range .ewes.. Proc. Am,
Soc. An, Prcd;-Western.Section.

Hoversland, A. S 1958, 'The effect of flughing on reproductive penform-
dnce .0f ewes manzged under range conditions, (Master Thesis, Montana
State -Gollege) .

Johansson, I. 1932. .Multiple births in .sheep. Proc, Amer..Sec. An. Prod.
285-291." ; '

Laing, J. A. 1949. Imfertility in cattle aSSoclated with the dezth of
. ova at early Stages after .fertilization. .J. Gomp..Pathol. 59:97.

Lush, J. L. and A..E. Mollm. .1942. Relationship between paxity and
prolificacy in pigs. U.S.D.A. Tegh..Bullg 836..

Marshall, F. H. A. 1908. .Fertility in Scdttlsh gheep. Trans. Highl.
Agric, Soc. Scot. 20:139.

.Marshgll, F. R. and ¢..G. Potts, 1924. .Flushing and other means of in-
creasing lamb yield. qu.BgAf,Bull 996, (reV1Sed)

Marshall, ¥. H..A. and J. Hammond. 1948.  .Fertility and animal breeding.
.Bull. 39. Minis. of Agric. and Flsheries .Sixth Edition.




= 65 =

McKenzie, F. F. and 'C. E. Terrill. 1937. Estrus, ovulation, and related
phenomena .in the ewe. Mo. Agric. Exp..Sta. Res. Bull. 264:88.

New Zealand Department of Agriculturé. 1950. -Anim; Res. Div.,. Arnn. Rept.
New' . Zealand Eepartment,éf Agriculture. 1958. -Anim. Res. .Div.,. Ann. Rept.
Nichols, J. E. 1924, Fertility in sheep. J, Minist. Agric., 31:835.

Ostle,. Bernard, 1954. .Statistics in research. TIowa.State College Press.
Ames s. Iowa. ‘

Phillips, R..and J. L, Davies. 1949. In Hammond's Physiology of farm

animals, Vol., 3, 1957. .Edited by Butterworths Scientific Publicatioens,

London.

Polovcevas V. V., G. -A. Okulicev and S..5. Jhdovic. l938t (Inst..Sheep
and Goat Breed, Vorshelovsk). .Effects of feeding on.the fertility of
ewes. Vliganie Kormlenija Na Polodovitostj Ovcematok. .Probl,.Zeyotu,
No, 1:55. {Anim..Breed. Abst. 8:52).

Roberts,. E. 1921. .Fertility in Shropshire gheep. J. Agric. Res. 12:231.
_Robertson, G. L., RE. R..Grummer, L..E. Casida and A. B. Chapman. 1951.
Some feedlng and management factors affecting age at puberty and

related phenomena in Chester Whlte and Poland China gilts. J. Animal
‘Sei.; 10:841.

.Self, H. L., R. H. Grummer and L. E..Casida. .1955. The effects of various
sequences .6f full and limited feeding on the reproductive phenomena
.in Chester ‘White and Poland China gllts_ J. Animal .Sci., 14:573.

.Smith, .W. W. 1937. Pork Production, The MacMillan Go., New York.

.'Sorengen, A, M., and .J..W. Gosgett, 1956. A comparigon of slaughter ages

for determining embryomic mortality in swine. J. Animal §ei., 15:1207.

Squiers, G. D., G. E. Dickersonm and B..T. Mayer. 1952. Influence .of in-
breeding, age and growth .rate .of sows.on .sexual maturityy rate .of
ovulation, fertilization and embryomic .survival, Mo..Agr. Exp..Sta.
Res. .Bull. 494,

Terrill, Clair E..and J. A. Stoehr. 1939. Reproduction .in range .sheep.
Proc. Am..Soc. An. Pred., 32nd Ann. Meet., 369.

Van Horn, J. L., 0..0. Thomas, G. Payne, J. Drummond and F..S. Willson.
1952, Proc. Am. Soc. An. .Prod. Western-Section, '




- 66 -

" Walldce, R. .1907. .Farm .livestock of Great Britain. 4th Ed.,. Edinburgh.
(Quoted in .Marshall's. Physiclogy of. Reproductlon, 3rd. Ed s Vol..2
1952. .Edited by A. 'S. Parkes, Longman's.Green and CGo., London)

: 4 . RN _

Warwick, B..L. .1928. Prenatal growth. of.swine. J. Moxph. .46:59. -

‘Wilsen, R. F., A,.V, Nalbandov and J, L. erder. 1948, .A study of .impair+
ed fertility. in female swine. .J. Animal .Sci. 5 83 :558.

‘Winters, L. M., W.-W. Green, and R..E. Comstock. .1942. Prenatal development
of .the Bovine. ‘Minn. Agr Exp Sta Tech. Bull. 151

!




- 67 -

APPENDIX:

'EABLE I. Analysis of variince of weight change during flushing.

Variation
Pue .toy

DF-

.Sum of §quares
(Mature Ewes)

Mean -Square

F

Treatment

- Brrox

121

1169.08 .

.2701,81

1169.08

22.33

52.35%%.

Total. |

122

.. .3870.89

| Tredtment

‘Error

"39

Two-year-old ‘Eyes.

145,90

893.20

145.90

22.90

6.37%¥

Total.

40

1039.10 .
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