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Abstract:

The trial reported herein was initiated to study the effect of supple mental feeding range ewes prior to
and during breeding (flushing) on their subsequent reproductive performance and productivity. The
experimental an imals consisted of a band of grade, whiteface ewes. Of a total of 2902 ewe-years, 2232
ewe-years are represented by mature ewes and 670 ewe-years are represented by two-year-old ewes.
Supplemental feeding at the fate of one-half pound per head per day did not insure body weight gain.
Significant differences in weight gain resulted due to treatment, years and year x treatment interaction.
The weight advantage acquired by the flushed ewes during the flushing period was retained to a high
degree during the entire pregnancy period.

On the average, over the three-year period flushing resulted in a reduced proportion of single births, an
increased proportion of multiple births, an increased lambing percent based on ewes bred and alive at
lambing and an increased lambing percent based on ewes lambing. This occurred in both age groups.

The increases and reductions in the factors aforementioned occurred consistently in Case of the mature
ewes but not for the flushed two-year-old ewes. In addition, among the mature ewes, flushing
consistently resulted in a decreased proportion of barren ewes. The frequency distribution of birth types
among flushed two-year-old and mature ewes was significantly different than that of the controls. Ewes
that gained weight during the experimental period reproduced at a higher rate in both age groupings as
compared to the ewes that lost weight during this same period. Among mature ewes, the greater the
gain in weight during the flushing period, the higher the reproductive fate the following spring. There
was no indication that this phenomenon occurred among two-year-old ewes.

Flushing consistently Increased grease fleece weights in both age groupings in the amount of 0.30 and
0.28 pounds for the two-year-old and mature groupings, respectively. Flushing also increased the
average pounds of lamb weaned per ewe bred in the amount of 3.6 and 4.9 pounds for the two-year-old
and mature age groupings, respectively. This increase was consistent among the flushed mature ewes
but not among the two-year-old ewes. Flushing tended to hasten lambing, in both age groupings,
resulting in an earlier average lambing date as compared to the controls. The data indicate that
two-year-old ewes respond to a flushing program quite differently than do mature ewes. In addition, the
reproductive fate and average lamb production of two-year-old ewes was considerably lower than for
the mature ewes.
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ABSTRACT

~ The trial reported herein was initiated to study the effect of supple-
mental feeding range ewes prior to and during breeding (flushing) on their
subsequent reproductive  performance and productivity. The experimental an-
imals consisted of a band of .grade, whiteface ewes: Of a total of 2902
ewe-years, 2232 ewe-years are represented by mature ewes and 670 ewe-years
are represented by two-year-old ewes. Supplemental feeding at the rate of
one-half pound per head per day did not insure body weight gain. Signifi-
cant differences in weight gain resulted due to treatmént, years and year
X treatment inferaction. The weight advantage acquired by the flushed
ewes during the flushing period was retained to a high degree during the

entire pregnancy period.

. On the avetage, over the three-year period flushing resulted in a re-
duced proportion of single births, an increased propertion of multiple
births, an increased lambing percent based on ewes bred and alive at lamb-
ing and an increased lambing percent based on ewes lambing. This occurred
in both age groups.

The increases and reductions in the factors aforeméntioned occurred
censistently in case of the mature ewes but not for the flushed two-year-
old ewes. In addition, among the mature ewes, flushing consistently re-
sulted in a detreased proportion of barren ewes. The frequency distri-
bution of birth types among flushed two-year-old and mature ewes was
signific¢antly different than that of the controls. Ewes that gained
weight during the experimental period reproduced at a higher rate in both
age groupings as compared to the ewes that lost weight during this same
period. Among mature ewes, the greater the gain in weight during the
flushing period, the higher the reproductive rate the following spring.
There was no indication that this phenomenon occurred among two-year-old
ewes. :

Flushing consistently increased grease fleece weights in both age
gfoupings in ‘the amount of 0.30 and 0.28 pounds for the two-year-old and
mature groupings, respectively. Flushing also increased the average
pounds of lamb weaned per ewe bred in the amoiumt of 3.6 and 4.9 pounds
for the two-year-old and mature age groupings, respectively. This in-

. crease was consistent among the flished matiure ewes but not apmong the

two-year-old ewes. Flushing tended to hasten lambing, in both age group-
ings, resulting’ in an earlier average lambing date as compared to the
controls. The data indicate that two-year-old ewes respond to a flush~—
ing program quite differently than do mature ewes. In addition, the re-
productive rate and average lamb production of two-year-old ewes was con-
siderably lower than for the mature ewes.
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INTRODUCTION

Range livestock production ié a major industry in the weste?ﬁ range
area. Due to the peculiarities of soil, topography and i;mited précipita—
tion, range 1ivestock,bfoduction will undoubtedly remainjén impdr}aﬁt
segment of the economy of this vast area. |

Our economy today demands efficient production. If livestock pro-
duction is tp compete with other'agriCulﬁutal enterprises it must in-
crease efficiency‘of production. One méans of increasing efficiency of
production is to increase the reéproductive rate of range livestock. The
day is passing when the producer desires only one lamb per ewe. Farm
flock producers have long recognized the economic importance of having
high reproductive rates in their flocks. Range sheep grodubers are be-
coming more conscious of the necessity of high reprbduétive rates to
offset high production costs.

It is assumed that with increased reproductive rates the nutritive
demands of the ewe will become greater. Fortunately, man's knowledge
of the nutritive value of native forages and feedstuffs, as well as the
requirements.of animals grézed on the range, has increased considerably
the past decade. Considerabie research is in progress throughout the
west to determine the proper levels of supplementation of rangé live-
stock under various conditions.

Today's nutritional and industrial technology makes possible the

manufacture of pelleted concentrates, formulated to include those in-
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gradienta which are known fo be deficient in range forage and required by
livestock. With these factors in mind,.it is assumed that the problem of
meeting the incfeased mitritive réQuiremehts resulting from increased re-
productive rates is of minor importance'whén we considef the increased
productive aotential which could reSult

With the new advances in science and industry in the field of nutrl—
tion, combined with our economy demandlng efflclent production, it seems
Togical that range sheep producers will become more and more intereated
in increasing the level of fertility of their flocks.

Con51derab1e research on flushing has been conducted however, some
results are contrad1ctory The majority of the research carried'out to
date has been done under farm conditions: The problem of maintaining high
reproductive rates is not one that plagués the farm flock producer but
the range producer. Therefore, it was deemed imporﬁant to investigate
the possibility of increasing reproductive rates of range ewes by

supplemental feeding prior to and during breedinQ.
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LITERATURE REVIEW
Reproductive performance of domestic livestock is influenced by many
variables in a given environmeént. Due fo the interactions of the various

factors involved it is-difficult to assess the influence of each individual

~one. The effect of nutrition alone on reproduction is a very comprehensive

field. Asdell (1949) reports that one ravely finds a case of malnutrition
ﬁué to one speciffuﬁfaqtor} usually a multiple deficiency exists. The in-
fluence of individual-factors 'may be enhgnced by either a deficiency or an
excess of others. |

The effect of some of the more important factors-on reproductive per=
formance are reviewed herein.

Flushing |

Although there are varied definitions of the word *flushing™, there is
a great deal of similarity among-them. The majority of the authorities
indicate that flushing means increasing the level of nutrition prior to and
Qufing‘breeding (Reeﬁe;‘1953; Ballinger, 1956; Anderson, 1947; Lush, 1945:
Hulté and Hill, 1931;'Underﬁood and Shier, 1941; Spencer, 1939; Richards,
1942; Cooper, 1933; Watkins, 1955; Miller, 1913; Bray, 1925; Pope, et al.,
1956) .

IOther authors define flushing as increasing the condition of the ewe
previous to breeding or having the ewe in a rising condition at mating
(Winters, 1949; McKenna, 1953; Shearer, 1932; Anderson, 1934; Griswold,
1936; Reed, 1927; Marshall, 1927; Miller, 1939; Darlow, undated).

Another definition of flushing found in tﬁe literature is feéding ewes

W

so they are gaining weight at the time of breeding (Weir and Albaugh, 1954;
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Morrison, 1949; Kammlade, 1947; Adams, 1936).

Other definitions of flushing are found in the literature. Marshall
(1952) defines‘flushing as artificially stimulating the ewes by means of a
special food at the approach of the tupping (breeding) season. Wiliiams
(1954) defines "nutritional flushing" as causing breeding sheep to fall in
condition followed by increased feeding 2 to.3 weeks before breeding.
Webster (1952) defines flushing as the response of sheep to the combined
stimuli of shortgr days, cooler temperatures, and improved pasture follow-
ing autumn rains. Marshall-and Potts (1921) indicate that flushing is feed-
ing ewes at breeding to increase the number of twins pfoduced. Kleinheinz
(1920) indicates that flushing means bringing the ewe from a thin condition
into a good strong condition in a short time.

It is reportéd that two conditions must be fulfilled for successful
flushing; (1) flushing must result in a significant gain in weight over
the unflushed ewes; (2) the nutritieonal plane befofe flushing must be bélow
the level which permits the highest possible lamb crop for that particular
breed (Friedman and Turner, 1939; Clark, 1934: Darlow and Hawkihs, 1933;
Marshall and Potts, 1§24).

The foregoing définitions clearly point out the fact that the word
"flushing" as it is used by producers and research workers, has varied
interpretations.

Marshall (1908) made an investigation on the influence of fIUShing
in Scotland. His data indicated that the peroent of lambs born for flushed

flocks was almost invariably in excess of the average percent for flocks
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.which received no flushing treatment. Marshall and Potts (1921) flushed

Southdown ewes with grain and pasture ahd found both methods produced
higher lamb crops. The average number of lambs dropped per 100 ewes lamb-
ing was 128.7 for the control ewes and 147.4 for the flushed ewes.

Table I summarizes the flushing tfials conducted by the United States

Department of Agriculture at Beltsville, Maryland and Middlebury, Vermont.

At $Q1tsville the advaniage»of flushing is very consistent with one year

'producing ne advantage and one year flushing reduced the lambing percent.

At'%iqdlebury the increase in lambing percent due to flushing was alse con-
Sisfegt, however, one year flushing loﬁered the lambing percent. The data
indicates in general that flushing increased the lambing percent a great
deal more at the Beltsville station than &at the Middlebury'station.

Table II summarizes the flushing trials on pasture conducted at
Beltsville, Maryland by the United Statéé Department of Agriculture. The
increase in lambing percent due to flushing on lush pasture was consistenti
Iy greater. |

Qkﬁlicev (1934) fed four groups of ewes, each numbering 115, different
rations before brex‘ading° - The number of lambs born per 100 ewes Bred was
103.5 for the controls and 120.3, 112,7 and 110,2 for the ewes fed various
supplements initiated prior to breeding. The increase of lambing rate was
due to higher pgrcént of multiple ﬁbirths and lower percent of barren ewes
in the supplemented groups.

Nichols (1924) reportéed lambing rates of 150 and 125 lambs per 100

ewes flushed and non-flushed, respectlvely Nichols (1926) reported a
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of ewes lambing. due to flushinqvl/

Year Beltsville, Md. Middlebury; Vt.
1916-1920 + 25.9% + 8.6%
1923 +o-- 2/ + -2/
192? + 27.0% + 16.4%
1925 +. 23.0% + 17.0%
1926 + = 2/ + 18.8%
1927 - 5.1% - 9.4%
1928 No Difference +.20.0%
1929 + 20.0% -

1930 4+ 25.0% --

1931 + 9.0% + 13.0% 3/
1932 4/ + 10.0% -

Fo [
N

i
S~

-1/ The flushing was accompllshed by lush pasture or graln feeding prior -

to 1927. For ‘the year 1927 and those years follow1ng, flushing was
accompllshed by Supplemental grain feeding except where otherw1se~
. noted.

Reported an increase but no specific amount.

The ewes in this group were flushed on hay, silage and grain.

The above data was obtained from the Report of the Chief of Bureai
of Animal Industry, United States Department of Agriculture for

years indicated.
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iamb,crop of 154 percent for 1,033 ewes kept under farm=flock conditions
thaf were flushed and 140 percent for 4,054 ewes that were not flushed.
McKenzie and Terrill (1937) reported that flushing Rambouillet ewes in-
.creased the.numbef of ovulations from 1,06 per ewe to ;,15;

Polovceva et al. (1938) concluded that feeding concentrates beginning
20 days prior to breeding and continued until lambing, increased.the number
of multiple follicles and number of lambs born. Flushed ewes had a lamb

crop of 133 percent as compared to 119 percent for control ewes. The add-

_ition of phosphates in these trials had no influence on lambing rate.

Vita (1951), working with Italian Varese sheep, conducted two flushing
trials. In the trial conducted during the winter, the flushed group was
given conpentréte and hay and the lambing rate was 155 percent as compared
to 120 percent. for the control ewes. On a second trial, conducted during
the summer, the flushed ewes were grazed om rich alpine pasture and. it re=-
sulted in 156 lambs perAIOO ewes as compared to_l24‘1ambs per 100 ewes inﬂ
the control group.

Underwood and Shier (1941) report increased lambing rates when the
ewes were brought down in condition prior to the'beginning of flushing,
followed by ﬁlacing the ewes on very desirable pasture the.two weeks pre-=
vious to breeding and while the rams were with the éWesu The control group
was maintained .at appfoximately the samé'wéight ;he;peiiodfpfevious to
breeding and while the rams were with the'ewes,' The flushed group produced
109 lambs per 100 ewes and the control group produéed 91 lambs per 100 ewes.

Wallace (1951) conducted a flushing trial to determine the effect of flush-
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ing and length of flushing period on lamb?ng r?te, ‘The - method of manage~
ment was. similar to phag of Underwood and Shier (1941). Flushing had no
effect in bringing the ewes intb estrus earlier, but twinning was consiss=
ently higher in the flushed éwes? New Zeaiand workers (New Zealand Depari»
ment of Agricultufe,'1952) indicated that flushing shbuld start 2 weeks bhe-~
fore breeding to be most successful. Later work indicated that flushing
‘éhould Begin 3 weeks prior to breeding (Wallace, 1951; New Zealand Depart-
ment .of Agriculture, 19533).

;Williams (1954) reported that ewes flushed during the two year period
prodqéed 163 and 132 perﬁent lamb crop per ewe lambing as_comﬁgféd to 140
and 141 percent lamb crop for the non-flushed ewes the same thi¢ fears. His
resuits indicated that in 1950 flushing raised the fertility of the ewe by
11.5 percent in terms of ewes mated and 23.8 percent in terms of ewes lamb~
ed. During the following year. the respective increases were 9.8 and 11.1
percent. Thé increase in fertility was due to a higher perceﬁt pf'multiple
births with practically no difference in the percent of barren ewes.

-Ekperimenf%l.déta coﬁcerning supplementing or flushing range ewes
prior to and during breeding is moré'limitedﬂ Smith (1933) anﬁ U.S.D.A,
workers (U.S.D.A., 1932) reported that flushing increased the lamb cropf£y~
7.4 percent in a group;of Rémbouillet ewes. Richards (1942) concluded that
phosphorus rich supplemeﬁts fed prior to and during breeding resulted. in

higher conception rates and more twins dropped. Darroch, Nordskog and Van

' ;Horn (1950) reported that flock fertility was. increased 10 and 9 percent by

feeding supplement during the pre=breeding andmﬁfeeding periods, respectively.

K
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Ballinger.(1956) cites a flushing trial conducted at the Canterbury
Agricultural College, New Zealand, apprdxiﬁately 25 years ago. Flushed
ewes; receiving pasture plus 1/2 pound of fowl wheat per ewe per day'for

three waéks before and two weeks during breeding, produced 25“pércent more

lambs than the comparable group of ewes on pasture only. Sereerakov and

Taran (1950) studled the effect of graz1ng ewes on green barley pasture

prlog to and during breeding on multifoetation in Karakul sheep. Lambing
rate per 100 ewes was 121.5 and 107.3 for the batley pastured and control
groups, respectively. Markus and Gaal (1952) fed carrots to ewes on caro-
teneideficient pasture to determine its effect on the fertility of ewes.
As the ewes exhibited estrus they weréiartificially inseminated. The per-
céent of ewes eghibiting'heat was ten percent higher in the carrot supples
méptea group. The percent of ewes lambing based oni ewes inseminated was
74ﬂ5 and.5Q,0 percent for the supplemented and control groups, respectively.

Lambing percent based on ewes inseminated was 84.7 and 70.0 percent for the

_ supﬁlemented and control ewes, respectively.

Research workers in New Zealand (New Zealand Départment of Agriculture,

'1950) attributed the increased lambing percent obtained among the.flushed

ewes to increased ovulation rate. Laing (1955) states that flushing in~
creased the ﬁﬁﬁbér of follicles matured and the number’ of ova fertilized.

Haﬁmqnd (1957) makes the following statement, "In all breeds the number of

‘eggs shed at tupping, and hence the lambing percentage, can be increased by

flushing the ewes before the rams are put in."

Friedman and Turner (1939) state that the practice of flushing sheep
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\ need§ no defense by this time. Webster (1952) indicates that few sheep

farmers are prepared to questton the benefit of flushing ewes: Contrary to
all the foregoing ciiations indicating that flushing increases lambing rate,
Briggs et al. (1942) found no evidence over an eight year period that flush-
ing increased lambing rate. Stoddart and Smith (1943) etate, MDespite many
unfavorable results in ewe flushing, the praetice is widespread among sheep
prodqcers and is generally subecribed to by authorities.” Darlow and
Hawkfns (1932i state, “%The belief in flush1ng has had a firm hold on the
minds of sheep men for so long that several well defined cases of poor re=
sults will not shake their belief in it.™ Unforﬁunately neither Stoddart
and Smith (1943) nor Darlow and Hawkins (1932) cite any specific experiments

009

to clarify their statements concerning "... many unfavorable results "

.and "... several well defined cases of poor results .

@0 o

An extensive review of the literature indicates that flushing has not
in all instances increased lamblng rates; however, without doubt, ‘the pre=
ponderance of the evidence indicates that flushing increases the ovulation

rate and the number of lambs born per ewe lambing.

What to feed during flushing

-

A wide variety of feedstuffs have been recommended for flushing.
Probaely the most recommended and successful type of feed was gfeen pasture
(Friedman and Turner, 1939: Carlyle and Spencer, 1916; DuRant and Godley,
1955; Darlow, undated; Adams, 1936; Vita, 1951; Morrison, 1949; Hammond,
1941). Research workers of the United States Department of Agriculture

(U.S.D.A., 1927) report, "Pasture is usually the cheapest and most efﬁecm
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tive means of securing larger yields of. lambs,”

Many authorities recommend specific pastures such as rape (Iddings,
1927; Marshall and Millin,.l927; Hislop, 1917; Carlyle and Spencer, 1916;
Arkell and Ben, 1915; Shearer, 1932; Anderson, 1934; Miller, 1937; Woll,
1921). Timothy pastures were highly recommended for flushing (Marshéll

and Millin, 1927; Anderson, 1934: Miller, 1937), as well as blue grass

pastyres (Marshall and Millin, 1927} Shearer, 1932; Miller, 1937).

Grain pastures consisting of volunteer oats (Adams, 1936), wheat

(Arkell and Ben, 1915) and rye, (Arkell and Ben, 1915) have been recom-

mended for flushing. Other pasture crops recommended are soybean,

‘(Andersonv 1934) cowpeas (Adams, 1936) clover (Arkell and Ben, 1915)

(Shearer, 1932) (Anderson, 1934) and alfalfa (Arkell and Ben, 1915)
(‘Coopefv 1933).

Gréins have -been reportéd useful for flushing ewes (Joseph, 1922;
Anderson, 1934; Woll, 1921; Marshall and Potts, 1921). Some of ﬁhe
specific grains that have- been recommended havé been oats (Marshall and
Millin, 1927; Iddings, 1917; Carlyle and Spencer, 1916; Shearer, 19?2),‘
The coﬁbination of oats and bran for flushing has been recommended
(Iddings, 1917) as well as oats and corn (Shearer, 1932).

.Such feedstuffs as aftermath in hay meadow have been reported useful
for flushing ewes (Joseph, 1922) (Anderson, 1934). Similarly, grain stubble
fields Have,béen ﬁseful-for‘flushing tAnderson,'l934) (Cooper, 1933). Other
feedgtuffs pfobably not so common but which have been recommended for flush-

ing are silage (Darlow, undated); pumpkins (Marshall and Millin, 1927)
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roots, (Iddings, 19173qArkell and Ben, 1915), cabbaggj(Woll, 1921; Hafnm_ondv
1941) and yéﬁﬁg mustard (Hammond, 1941). |
'If hay is available a small amount could be fed each day during the
flushing period (Br;y,'1925; Joseph, 1922; Darlow, undated). When the
sheep are on the range, cottonseed cake has been used or recommend?d for
'flushing (U.S.D.A,, 193’2‘3{Bray7 1925). If no additional supplement is

being fed, it is recommended to reserve pasture or range specifically for

" flushing (Moles, Koogler and Neale, 1924; Stoddart and Smith, 1943).

Undergood and Shier (}941)v gs.well as Wallace (1951), obtained good re-
sults from paéture management alone.

Marshall and Potts (1921) reported no difference in kind of feed used
for flushing, pasture or grain. Darlow (undated) suggests simplj.increasw
ing the ration-the eﬁes are receiving or feed anything that tends to cause
the ewes to gain in flesh, Any fodder that is of good quality and. palatable
i's recommended for flushing (Geary, 1956; Bray, 1925,
| .Wpfk by Richards (1942) indicates that the addition of phosphorus to a
flushing supplement, fed to ewes bred on the range, increased lambing perz

cent. Harris et al, (1956) found that'the com?ination of phoéphorué and

'proteiﬁ.ﬁdded to a supplement for range feeding was beneficial .in incregSm

ing lambing percent, If a gain in weight is the desired result during

. flushing, a high protein concentrate would tend to be the most-desirable

if weight gaihs during winter feed treatments can be used as an indicator

(Van Horn, et al., 1952).
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Nutrition and environmentvig_qeneralv
_ Aristotle (1910) commented on the increased fertility of,sheep in a
favorable environment. Darwin (1905) states, "The amount of feed affects

the fertility of the same individual, thus sheep which on mountalns never

produce more than one lamb at birth, when brought down to lowland pastures

frequently bear twins." Heape (1899) found that the fertility of a flock
depends greatly on its management and the quality and quantity 6 food
supplied.

Mershall (1908) reported fhat the lambing percent of ewes Bned in
Scottish mountains varied from 80 percent to 100 percent in 12 flocks.

The lz—amb."ir‘ig*i percent of flocks ored_on the lowlands during the-same season
varied.from 140 .percent to 190 percent. White and Roberts (1927) reported
that Welsh ewes' that remained!on the mountains before breeding produced 90
lambs per 100 ewes, while those kept on the lowlands where the level of"
nutrition was more desirable, produced 123 lambs per 100 ewes.

Hewkihs and Darlow (1935) stated that initial estrus in the ewe in a
given breeding season may be inhibited by very onfavorable nutritional con-
ditions. fhey_further'state that fertile matings are fewer among ewes
which are reduced and retained in an emaciated condition, eveo though the
ewes may come in heat.

Roux (1936) found that reduction of the ration'reduced.the duration of

the sexual season '0f Merino sheep and it was particularly evident in younger

-sheep. Kelley (1937) reported that the plane of nutrition had no associa%’

tion with the failure of estrus to appear.
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McKenzie and Terrill (1937) report that ewes kept on a ipw plang. of: nqm‘
trition had a shorter breéding_séason, longer estrual cycles and lower ovu-
lation rates, but showed no differences in the duration of estrus when com=-
pared with similar ewes kept on a high plane of nutrition.

In comparﬁﬁg the reproductive performance of cattle kept 6n low and

-high nutritional planes, Joubert (1955) found that the low plane females re-
quired fewer services~per‘conception;- This phenomena had beén reported
earlier by Asdell (1952). Differences in the occurreﬁce of .post -partum
‘estrus -in ca/fle due to plane of hutr1t10n pave been repurted Hrgh plane
helfers came, Jn heat. only after'wean1ng their calves but low plane heifers
required nearly a year in addition to regain dgpleted body reserves before
sexual activity was restored (Joubert@ 1955).

Hammond (1955) reports that in sheep silent heats occur both under
conditions of low plane of nutrition and also when-the darkness~daylight
ration begins- to become unfavorable. Hafez (1952) reported that substan=
tial reduction of live weight bj\underfeédiﬂg did not deiay,bnset of the
breeding season if the sub-maintenance diet_wés started two months before
the expected-onset; Estrus waé inhibited afper the normal onset with the
occurrence of silefit heats which were more frequent in yéarlings than adult
ewes, More thaﬁ one service was generally required even at the peak of the

Jreeding season in the under=fed ewes. Laing (1955) reports that starva-
tion and heavy internal paras1tlsm delays puberty in young anlmals and the
estrus cycle is depressed in those that are older.

In cattle Eckles (1920) records that heifers fed heavily, experienced
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their first heat eéarlier than tlose lightly fed; the difference for Jerseys
wés 65 days, for Ayrshires, 100 days, and for Holsteins, 126 days. Other
work confirms this phenomena that underfed heifers are late experiencing
their first éstrus (Allen, 1943; Quinlan, 1929). ‘

Snell (1936) fed two groups of ewes dlfferently to determine the
effect of nutrition on productivity. One group was full fed and the other
limited to one-third the amount of the full fed group. The full fed ewes
had a higher percent of ewes lambing, higher lambing percent born, higher
ﬁercent of lambs taised, higheér milk production and greater wool production:

Whitehair and Gallup (1955) reported on a study of disorders in cows
and ewes associated with the feeding of low quality roughage during preg-
nancy. Ewes fed only the low quality roughage lost as high as 50 percént
of their body weight, had a high death loss, had a high incidence of preg-
nancy toxemia, lacked maternal instinct and poor milking ability at lambing
time and had a high rate of lamb mortality.

Specific nutrients

Montana grasses are reported to be deficient in protein and phosphorus
eight to nine nmonths of thé year (Payne, 1952). Carotene was abundant 6 to
7 months of the year and not seriously deficient the remainder of the yéar,
These foregoing deficiencies are based on National Reseéarch Council recom-

mendation for breeding cows and estimated forage intake of known chemical
) :

analysis for the nutrients in question.

One of the earliest accounts indicating that phosphorus deficiency was

_a factor in reproductive disorders, is that of Tuff (1923) in Norway.
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Phosphorus has been reported an important nutrient associated with fertility
in_cattle.. Asdell (1949) indicates that phosphorus deficiency ﬁéndsltg,
occur when diets low in protein are fed or under éonditions resembling
those found on the ranée when the grass is dry. Deficiéncy symptoms also
occur when the soil is définitely deficient in phogphorpus and in border-
line areas when the cows are 1aqtating but are ﬁoﬁ fed an adequate pro- '
tein and mineral Supplemeﬁt (Asdell, 1949). Eckles gt ;;. (1926), work-
ing with cattleé in Minnesota, réporteq copsiderable breeding troubles
which were corrected by phosphate supplementation. On many fgrms one calf
crop was obtained every two years .and heifers sometimes did not cdmeyin
heat until they were past two years of age. Normal reproduction occurred
aftetléupplementatiqﬁ wés practiced, .

Eckles gllgla (1932) reported that phosphorus deficient cows tended
to have one 6r two heat periods after they calve. If they beogme pregnant

at this timev the calves were carried to term; if not, they tended to show

~anestrum for the remainder of their lactation. After weaning, heat periods

retufned and they had a normal phénce of conception.

Palmer et..al. (1941) found phosphorus deficiency delayed first heat
in heifers, followed by ovulations without heat which occurred at normal
intervals. Riddell gi‘g;n (1934) also reported absence of heat in cowsqu
a phosphorus deficient ration. Theiler et al. (1918) reported a caif crop
of 51 percent in phosphorus deficient herds, aqd this was restored to 80

pefceﬁt in herds with a phosphate supplement. Laing (1955) reports phos-

phorus deficiency reduces fertility in older animals and delays puberty in

e




young ones.

=

Keith et al. (1955) reported that ewes fed low_phosphorus rations dur~
ing pregnancy and lactation had a greater loes in body weight during pregp-
nancy and lactation and had higher lamb mortality the first 48 lours of -
the lamb's life. '

Asdell (1949) in'a review of literature conclmded that from all the
data avallablev it appeared that phosphorus def1clency interferes with
ovarian functlon, causing probably a lower estrogen qecretlonu In niore
severe condltlons fqlllcular development'ls 1nterferred with. If preg~
nancy occurs, little effect 1s seen until the end of gestatlon wheén
partur1t10n may be difficult and the calves may be born weak or dead. .

Vitamin A deficiency is reported to have no affect on the estrual
cycle or ovulatlon in sheep’but will cduse death in utero late in preg-
nancy or lambs often die shortly after b1rth (Hart and. M111er, 1937)g
Ewes girazed on green grass in Ca11forn1a dur1ng the groW1ng season stored
sufflclent v1tam1n A in the1r bodles so that the 1amb crop'was not affect=
ed even thOugh the ewes were kept on a low vitamin A ratlon for 4 or 5
months, Other work aISO 1ndlcates that sheep apparently have a slow de=
| plet1oh rate of stored v1tam1n A (Cunha et al.v 1946 Weir et aluo 1949;
P1erce 1954), ‘ ;

Limiting the protein intake of adult ewes during the'bréading season
hadllittle effect on the number of lambs produced (Hart and Mitler% I937f¢-
Ratiohe-low in both protein ahd phosphorus lowered the fertility of ewea

(Hart and Miller, 1937; Miller, Hart and Cole, 1942),
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Gain in weight pwior to and during breeding

Millin (1924) indicates that it is a well known fact anfong observing
sheep men the world over that ewes that are gaining during the breeding
season produce a heavier percentage of lambs than those that are just
holding their own or ‘those thét are losing in condition,

Terrill and Stoehr (1939) reported a highly significant correlation
(.38) between gain or 1055 during breeding and the percent of lambs born N
of!ewes having lambs born at full gestation. The ewes in their study which
gained weight during the breeding season produced about 6 per cent more
twins than those which lost weiéht during - the same period.

In summarizing the flushing trials conducted on" the range by the U.S.
Department of ‘Agriculture (U,S;D.A., 1932) it was reported that ewes which
gained weight during the breeding season produced 122 lambs per 100 ewes,
whereas, the ewes not gaining weight during this period produced 108 lanibs
per 100 quwes. ‘ |

Marshall and Potts (1921) divided their ewes into three catagories

based on the amount of weight gain during the flushing period: Their data

‘indicdtes that the ewes that gained the most weight produced the greater

proportion of twins. This was not confirmed by Briggs et al. (1942),
Barton (1955) states that for flushing to be successfﬁl it is imper-

@}ive that the ewe be rapidly géining weight for 3 weeks before mating.

C;ntrary to this Sta%ement, Miller, Hart and Cole t1942) concluded that

gain in weight during the breeding season is not essential for high fecund=_

ity An ewes that are in good condition, Terrill and Stoehr (1939) found
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that regardless of whethér rénge ewes gained or lost weight during breeding
there was practically no affect upon the percént of ewes lambing..

Condition of the ewe

Clark (1934) reportsd higlier ovulation rates resulted from flushing

thin wester ewes, however, flushing did not incréase the ovulation rate

.in a group of Shropshire ewes in good condition. Darroch, Nordskog and

Van Horn €1950) found that flushing white facé range ewe$ only during the
period 14 days befgre breeding résult in 15,§ and 2.8 percent more lambs
born for poor and good condition ewes, res‘peétively° Of all ewes lambing,
the ewes in good condition at breeding averaged 11 percent more lambs born
and also 11 percent more lambs weaned than those in p00rneondition.

Hammond (1940) states "On the condition of the flock at tupping

(breeding) depends the fall of lambs the following season.” Ballinger

(1956) reports that the most important factor which influences larbing
percent is the-condition of the ewes. Darroch; Nordskog and Van Horn (1950)
concluded that ewe condition appeared to be the most important factor deter~
mining the number of lambs born and weaned. Millér, Hart and Cole (1942)

concluded "The results of various investigators seem uniformly fo indicate

that flushing is beneficial to ewes if they are thin. No one has yet as-

certained whethér it is better to keep the ewes relatively thin and then

allow them to gain rapidly during the breeding season, or to keép them

uniformly in good condition.” Kelley (1943) states that ewes should be

deliberately broiight down ih'condition and then changes to a highly nutri=-




X

o £

J

i/e

Fa

C

| ) Ll

T - 31 -
tiOus,.succulent diet about'a moénth before mating. ‘

It 1s not recommended to flush the overfat ewe as’ it w111 only make a
bad" matter worse (Grlswold) 1936). Miller (1937) recommends specral treat-
ment for' gverfat ewes and stresses theAdes1rab111ty of prevent1ng this con=
d1t10n by proper managementa The author suggested gradually reduc1ng body

weight prior to breeding by controlling feed intake, Wéir'aﬂd“ﬁlﬁaugh N

(1954) suggest keeping ewes on poor feed from the time of weanlng until

\,

)

flush1ng begins.

Goot (1951) reported that ege of ewe is by far the most important
factor responsible for the variarions in the fertility of ewes. The bige-
gest rise in fertility takes place between age of 2 and 3 years and grad-
ually increased up to 5 years of age and decline in certain components}of
'fertility thereafter, The_percent'of ewes lambing of ewes bred wes 82,1
and 91.4 for -ewes of 2 years and 5 years of age respectively. The lambind
percent of ewes lambing was 123.5 percent and 148,2 percent of ewes 2 years
and 5“years of age respectivelyn' Terrill end Sfoehr (1939) found -
there was a steady‘increase in percent of ewes lambing, percent of lambs

born of ewes having mature lambs at birth and in percent of live lambs

. born per ewe bred, as the age increased up to 5 years of age. The breedS'

in- this study included Rambouillet, Columbia, Targhee.and Corriedale ewes.

Many workers are in general agreement ‘that there is a rise in prolife
. . | '

icacy until the 5th or 6th year and then a gradual decline (Smirnov, 1935;

-
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Hammond , 1948; Beigert, 1938; Marshall and Potts, 1921; Carlyle and
McConnell, 1902; Nozdracevy, 1939; Harris; et él., 1956 ; Humphrey and
Kleinheinz, 1907; Nichols, 1924; Johansson 1932; Roberts, 1921; JQnes and
Rouse, 1920; Langlet, 1933). 1In Ossimi sheep it is répérted thatvihe high=
esi reproductive rate occufrgd at 6 to 7 years of age indicating breed
differences (Asker and Ragab,'1954§. In early matiuring breeds of sheep
fhe méximum fertility may be attained at 3‘years of age while in late
maturing breeds it is ﬁot attained until 5 to 6 years of age (Lopyrin,
1938). Johanson~ (1932) indicates that the increase in lambs per 100 ewes
from the fi%ét lambing to the fourth is about 22 percent,

In hogs,-Lu;h and Mqlln (1942) concluded that the nuMbeerfjpigs
farrowed rises to about 2 years 6f age, remains at a high level until about

4 % vyears of age after which it slowly decllnes° In rangé cattle, Lassley

and Bogart (1943) reported that fert111ty was lowest in 2 year old heifers, '

hlghest in cows.5 to 7 years of age and decllnes again in cows 9 to 10

- years of age°

McKen21e and Terr111 (1937) found ovulation rate increased to 3 or 4
years of -age (at breedlng) with slight decrease as age increased beyond

this point. Lambs and yearlings had shorter estrual periods and lower

‘ovulation rates as compared to mature ewes. McKenzie and Phillips (1930)

reported the period of estrus was longer for yearling ewes than for ewe

Tambs.

Schott, Phillips and Spencer (1939) found that yearlings tended to
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come in heat later than mature ewes. deBaca .et al. (1954) reported that

==Y

age had no effect .on expression of heat in purebred ewes on irrigated

_ pastures however, this was not true in a group of cross bred ewes on

natlve pasture
Breed

Johansson (1932) states that the differences in lafmb yield between
Swedish breeds aré small and possibly due tp enviremmental 1nfluences° The
breeds studled by Johansson were Oxford Downs which produced 153.2 lambs

per 100 ewes and the Cheviots wh1ch produced 140,9 lambs ‘per . lOO ewes, It

_ is assumed this data is based only on ewes lamblng. It is stated by the

author that the two breeds were not maintained under the same environ- ~

mental conditions.

Terrill and Stoehr (1939) made an:eutensive study on reproduction of
range'ewes. Their data was collected over a 10 year period at\the U. S.
Sheep Breeding-Laboratory at Dubois, Idaho. During this period, there were
8000 matings among the 4 breeds represented; hamely, Rambouillet, Targhee,
Columbia and Corriedale. -

Tbe.percentage of lambs'born per ewe lambing was 129, 127, 122 and
118 for the Targhee, Columbia, Rambouillet and Corriedale ewes respectively.
The percentage of live,lambs born per eme bred was 102, 92v~92 and 93 for:
Targhee, Cerriedaie, Rambouillet and Columbia ewes reSpectively.' Breed .

differences in percent of dwes producing lambs were 88, 88, 85 and 85 for

Corriedale, Targhee, Columbia and Rambonillet ewes respectively..
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'Smirngv (1935), in working wifh,ﬁussian Romanov ewes, reported that .
.the average number of lambs born for 6030 ewes Was 2,38. In one district,"
9.45 percent of the births were singles and 90.16 percent were multiple
births. Nichols (1924) found tﬁap Suffblk-eWes prodﬁced fewer 1ambs when
bred to rams 6f different breed: ﬁowever, Dorset horn ewes were more prOn'
lific when mated to the down breeds. Carlyle‘and'McConnell (1902) /1é=
ported increased lambing percent due to éross breeding. Marshall and
Potts (1921) found breed differences in lamﬂing percent born. The Ram-
bouillet 2-year-old ewes as well as the mature ewes showed the lowest per=

¢ent lamb crop born of the 9 breeds studied. The Dorset two=year-0ld ewes

‘as well asvthe Dorset mature ewes had the highest lambing percent bo¥n.

Nichols (1924) found that the lambing pefcent varied with the breeds

studiedl The highest lambing percent'in his study occ;rred among the

Bofder Leicester ewes and the lowest occurred among the.Hampshire ewes,
MgKenéie and Terrill (1937) found that Hampshires had longer estrual

periods than Shropshires, Southdowns and Rambouillets, Hampshires also

had higher ovulation rates than Rambouillets. deBaca, et al. (1954)

reported breed difference in average date of first heat ‘among the purebred
ewes with the following rank, Hampshire earliest, Romney Marsh intermediate,

and Southdown latest.

Time of breeding
Grant (1934) found the first estrus of the season tended to be shorter

than succeeding periods. Grant (1933) also noted that the first estrus of
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the season was ﬁreceded by one or more cycles of ovulation which were unac-
companied by estrus., Cole and Millér (1935) and Laing (1955) confirmed
this phenomena. Cole and Miller (1935) reported a similér situation fol-
lowing the close of the breeding season.

Asker and Ragab (1954)'conduéted their work south of the equator and
found that ewes bred in May hadnthe ﬁighest lambing percent. The corres~
ponding month in the northern hemisphere would be N?vemberq Marshall ang
Potts (1921), Beigert (1938), Johansson and Hansson (1943), and Hammond
(1944) report similar feSults indicating that in the northern hemisphere
the most opportune time to breed to insure a high 1ambiﬁg percent is hear
November 1,

Johansson (1932) presented data from Swedén indicating -that mating_.
during September and Octobéi, when the environmental temperature is fall-
ing, tended to increase multiple pregnancy in sheep. Pregnancies initiated
prior.tb and following these two months produced fewer multiple births.
McKenzie and Terrill (1937) found that as the breeding season progressed
there was an'increase iﬁxthe length of the eétruél cy@le; Oﬁulation rate
tended to be 1owér early in the breeding season then rise to‘a peak during
mid season and fall off again during the latter. part Qf\Vhe seéson° In
the trials of McKenzie and Terrill (1935) the monthly in#erval with the
highest.pvulation rate;was Sepiember 16 to October 15.. Durihg the next
monthly interval, the ovulation rate declined considerably in Rambouillets

but remained approximately the same for the mature Hamﬁshire ewes.
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Nozdracev (1951) reported that the lambing percent ‘of ewes mated during
September and October was 153 percent as comparéd to 127 perceni for ewes
mated in Néyember and December.

Body weight of ewe ‘ r

Johansson and Hansson (1943) found a significant increase in average
litter size in sheep with an increase in body weight within breéds. Nozdra-
cev (1939) also found a positive correlation between body weiglt and fertil;
ity;/in Merino ewes., Ewes in this study that weighed 62-68 kilograms gave

'26,8 percent more twins than ewes 42-46 kilograms in body weight. Smirnov
(1935), working with Russian Romanov ewes, found that on one farm ewes
weighing 5%%65 kilograms produced 2.6 lamps per lambing and ewes weighing
25-30 kilograms produced 1.62 lambs per laﬁbing.

. Terrill and Stoehr (1942) found that the number of lambs per 100 ewes
lambing rises with an increase in body weight. Joseph (1931) states
“Preljhjnary results on the inheritance of lamb producing ability indi-
cate fhét the size of“é'eWe is a more accurate-measure of her ability to
raise heavy lamb crops than is the lamb producing ability of her dam.”

Climatic factors associated with reproduction

Metequogicgl factors have been shown to have a marked influence on
the occurrence and the length of the heaﬁ period in sheep (Epaljevski,
1934). Loﬁ-temperature, especially below 15° C., reduced the number of
sheep exhibiting estrus by 25.8 percent. This effect of cold was enhanced

by windy. weather with North, Northwest and East winds being the most detfiw
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‘mental. Cloudy, dull weather also had a harmful influence, which was most
marked if assogiated with wind. Precipitation, especially snowfall, re-
duced the number of ewes exhibiting .estrus by 17.5 to 30.0 percent. Bon-
fert (1933) concluded mdre ewes were in heat during fine.weather than on
rainy days.

Beigert (1938) reported lambing rates were higher after summers dur=~
ing which the mean temperature was moderate and below average and the
amount of precipitation #bove average as compared to the reverse condi-
tions. This may indicaté higher precipitation could increase feed supply
or forage available prior to and during the breeding season. Langlet
(1934) reported a correlétion between fertility and average rainfall dur-
ing the period of Q weeks prior to mating in suqcessive years. Stewart
and Moir (I943) reﬁort that in the dry areas of Australia the percentage
of lambs Obtaingd follows the pattern of rainfall. Kelley (1939) indi-
cated a striking correlation between the incidence of twinning in a Merino
flock and the average rainfall during and immediateiy before mating season.
Nichbls:(1927) studied the effect of meteorolégical factors on fertility
in sheep. He reported that no definite conqluéions could be drawn but
there may be some slight association between high mean temperature at
tuppinéA(breeding)itime and high yield in the Cheviot flock. He also re-
ported that rainfall in inches or nuinber of rainy days at breeding has no
significant associafion with .lambing percentage in either breed except in

case of rainy days in the Blackface, where a negative coefficient may have
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been suggestive.

Wallace (1907) reported from England that a low nutritive condition,
especially if associated with exposure to wet and cold, is often a cause
of temporary barrenness in cattle.

Marshall and Hammond (1948) report that the occurrence of any unfavor-
able climatic conditions such as a snowstorm or drought during breeding
will cause é:correspOnding scarcity of twin births the following lambing
season. Millin (1924) indicates that onme of the greatest factors influ-
encing size of lamb c¢rop is the weather conditions. He further states
that inclement weather during breeding is frequently the cause of low
lambing percentages.

Singhand Nelson (1955), of Michigan, made a study of the inportance
of some environﬁental factors on reéproduction of éwes; Each additional
hour of daily sunshine during the breeding season resulted, on the average,
in a decrease of 2.4 in the percent of multiple births. Each degree fin-
crease of average tenmperature dhring the breeding season resulted, on the
avefége, in a decrease of 0.7 in the percent of‘ﬁultiple births. It was
estimated that in the Michigan flock approximafely 3 percent of the varia-
tion between years in percent of multible births could be accounted for by
differences in average da11y temperature during the breedlng season, and
10 percent by differences in average hours of dally Sunshlne durlng the
same period. J01nt affects of these two variables accounted for approx-

imateiy another 8 percent of the variation. Rainfall during the months of
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August and September had little, if any effect on the size of the lamb crop.

Associated phenomena

Marshall and Potts (1921) found that 78 percent of the ewes dropping
twins lambed during the first half of the lambing period. Many other re-
ports are in agfaement with this finding (Nichols, 1924: Beigert, 1938;
Heape, 1899; Marshall and Hammond, 1948; Carlyle and MeConnell, 1902).
Underaood and Shier (1941) found that flushing had no effect in bringing
about a greater percentage of twins early in the season.

Asker and Ragab (1954) reported great dlfferences in lambing percent
between years Their lowest lambing percent was 106 percent and highest
was 143 percent. Marshall and Potts (1921) and Desai and Winters (1951)
also reportediydifference among years but attributed it mainly to changes
in feeding and'management. Big differences in lambing percent born have

been' reported even though management and feeding as a whole were the same

(Van Horn, et al.

e ®

1952).

de Baca et al. (1954) reported a marked year to year differénce in
average date oﬂﬂestrual onset in ewes, The difference (11 days) exhibited
by ewes on 1mproved 1rrlgated pasture was less than that shown by ewes . on
native hill pasture (25.3 days) .

Underwood and Shier (1941) found that flushed ewes did not conceive
to first service as readily as unflushed ewes. This is in agreemenf with
Marshall and. Potts (1924) who reported there were more ewes in the flushed

group that returned for second and third service. New Zealand workers
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{New Zealand Annual Report, 1950; Wailacea 1951). reported that the prac-
tiqe of flushing makeé ewes more difficult to get with lamb, causing the
mean lambing date to be later and lambing to be less concentrated. Estrual
cycles of the flushed ewes tended to be.sho;ter than that of the control
ewes.

£l Sheikh et al. (1955) found that yearling ewes on high feed levels
had higher ovulation rates and higher embryonic ﬁortaiity rates as compar-
ed to ewes on ﬁedium nutritive levels. Robertson et al. (1951) ; Christian

and Nofziger (1952)'and~Self et al. (1952) hﬁve reported the same phenomena
in gilts,

Mgrshall and Potts (1921) found that twin born ewes were 4.7 percent.
more prolific than single born ewes. These auihors concluded that there
did not .appear to be any connection between lamb production and the fact
that tﬁe sire and dam of the individual were of twin or single birth.

Asker and Ragab (1954) found no significant difference in twinning ability
of ewes born as twins or single. Belogradskii (1540) reported the repro-

ductive rate of ewes born as singles, twins, triplets and quédruplets.'

. The number of lambs born per 100 ewes was 217, 236, 263 and 301 respec-

tively. The ewes in this trial were under very desirable conditions as
stated by the author.

'Nikoljskii (1933)1working-with Kérakuls, concluded that the probab-
ility of twin births is greater in a ewe that has already produced twins,

but dams which were themselves twins do not give a higher‘percentage of

o {1

|
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twins than those born single. Nozdracev (1951), wofking with fine wooled
mutton Sheep and Rambouillets, reported that the lambing percentage for
daughters of dams producing only singles was 146.9 as compared with 168.7,
for daughters from dams producing only twins.,

Asdell, Bogart and Speérling (1949) found in the rat, that reproduc-
tion is a stimulus to Subsedquent reproduction. de Baca et al. (1954) re~
ported that ewes which lambed and lactated came into heat earlier in the
subsequent season than ewes which were dry due to ram sterility. Lassley
and Bogart (1943) found that lactation had no depressing effect on fertili~-
ty_of range cows, and that dry cows required a greatér number of insemina-
tions per-calf than did those lactating.

Esplin, Madsen and Phillips (1940) reported higher lambing percent~-

- ages among a group of two-year-old ewes which had been lot fed their

first w1nter as lambs as compared to another group of two year old ewes

. -which had been under range cond1t1ons during their first winter as wean-

ling lambs, Later work from the same station indicates that the effect
of wintering weaniing ewe lambs on the farm or desert fange had no sig-
nificant effect on their reproductive performanqe at two years of age.
(Ercanbrack, 1948; Argyle, 1956).

Face cover has been reported to be a factor inflﬁeﬁcing sheep fert=
ility, Terrill (1949) compared reproduction iﬁ open faced éwes as com~
pared to closed faced ewés in the following facfors:\percent-of.ewes

lambing (95.5 versus 91,9) in number of lambs born per one hundred ewes
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lambing -(126.7 Vergus 119.7) and in perceént of lambs alive of all lambs
-born (91,9 versus 90.0). The Texas Agricultural Experiment Station (1945)
also reported that.a highér percent of the open faceq ewes dropped lambs
as conpared to closed face ewes. -

Inkster. (1955) reported over a period of fivevseasoﬁs that open faced
ewes had a highef conception fate (89 percent) as compared to clésed faced :
ewes (74 percent). Barton (1955) reported lambing perceﬁtages were 27 per=
centthwer f&r wooly-faced ewes than for open faced ewes.

Coop (1955) found that covered faced ewes had 3 percent more barren
ewes and 10 to 15 percent fewer lambs born per ewe lambing. Closed faced
ewes Were sma11e£ in size althqﬁgh of the same genetic background. This
indicates the possibility that face covering hindered forage intake.

r Rae (1955) reported from New Zealand that in a group of. yearling
ewes which were open faced, 33 percent settled ai first bfeeding while
onljﬁ23 percent of the closed faced yearlings settled at first breeding.
In another group of yearlings which had formerly been closed facea but
had the wool sheared off the face prior to bfeeding, 26 percent settled

‘at first breeding.
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CONDITIONS OF THE EXPERIMENT

Experinmental animals

The sheep used in Fhis-study were grade ewes of Rambouillet, Targhee,
and Columbia breeding, gred and owned by the Montana Agricultural Experi-
ment Station. The Rambouillet“ewes were .of only Rambouillet breeding, how-
ever, the Targhees and Columbias were the result of second, third and
fourth teperosses-of Targheé and Columbiasﬁ The ages varied from coming
two-year-olds at lambing to coming e1ght—year~olds.

Descrlptlomhand location of the range

,Sprinq—Fall Range

N

The spring-fall range’ was-located approximately 15 miles northwest
of Livingston, on the'easternlslope of the Bridger range of mountains,
This range was in the 15™ to 19" precipitation belt. About 60 percent of
phis precipitation fell during-the months of April through September,
Most of this range was in'good”te excelient condition on the higher areas,
The lower meadows were mostly .im fair condition with some livestock con-
centration areas in ppoor ¢oridition. The range was well supplied with -
water by hatural streams and undeveloped springs.

i The general vegetation aspect of this range was that of alternatlng

i
1

.grassland and forest with the timbered portion occupying sllghtly more

“than half of the aereage‘ "The nost abundént tree of @he timbered type

was Doublas fo (Pseéudotsuga taxifolia). Other trees encountered were

timber'pine (Pinus fle&iiis)J aspen (Populus tremuloides), and scattered
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stands of willow (Salix sp.) in moist areas.

Big sagebrush (Artemisia tridentata) was the dominant piant on much of

the non-timbered upland area. The most abundant grasses associated with

big sagebrush were sheep fescie (Festuca ovina) and bluebunch wheatgrass

(Agropyron spicatum). Somé of the grasses of less importance were western

wheatgrass (Agropyron smithii), Junegrass.(Koeleria cristata) and cheat-

grass brome (Bromus tectorum). Forbs of importance were lupine (Lupinus

sp.), arrowleaf balsamroot (Balsamorrhiza sagittata) and sticky geranium

(Geraniium viscosissimum).
Areas adjacent to permanent streams were largely occupied with Ken-

tucky bluegrass (Poa pratensis), dandelion (Taraxicum officinale), Ger-

anium mountain brome (Bronius marginatus), Timothy (Phleéum pratense) and
other species present in minor amounts.

Breeding Fange

The range used at time of breeding was mixed native grassland and
land retired from cultivation. The native Fange was mostly in good to
excellent condition while the previously plowed 1and§ were in poor con-
dition. The most abundant species on the native range were bluebunch

wheatgrass (Agropyron spicatum), needle-and-thread (Stipa comata), west-

ern wheatgrass (Agropyron smithii), threadléaf sedge (Carex fiiifolia), and

Jjunegrass (Koeleria cristata). On thé previously plowed lands, cheatgrass

brome (Bromg§ tectorum) was the most abundant speciés. Other common

species on the abandoned cropland were crested wheatgrass (Agropyron
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desertorum), sweetclover: (Melilotus offfoiq@ig), western wheatgrass and

needle—and—threadq

Precipitation on the breeding and winter range was about 14.5 inches

annually, over 60 percent of which fell durihg the months of Aprii through
September. Snow was usually blown from the ridge tops a few days after
each snowfall; therefore, only short periods of hay feeding were necessary.
The average January température was about 26. degrees Fahrenheit and the ave
erage July temperature was about 68 degrees Fahrenheit!

’

Winter range

The principal forage species found on the winter range were bluebunch

wheatgrass (Agropyron spicatum), needle-and-thread (Stipa comata), june~-

grass (Koeleria cristata), western wheatgrass (Agropyron smithii), and.

sandberg bluegrass (Poa secunda).

Small amounts of frihged sagewort (Artemisia frigida), threadleaf

sedge (Carex filifelia), big sagebrush (Artemisia tridentata), rabbit-

brush, (Chrysothamnus spp.), were-found on the range. Phlox (Phlox spp.)

and club moss (Selaginella sp.) were observed on some sites, Whitepoint

loco (Oxytropis serecia) occurred in the area and particularly on the

ridgetops.
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PROCEDURE
"l‘_ : ' 1951—52"’

Pre-breeding

At the .start of the experimentalltrial the band of ewes was located
on the spring—}alllrange Each ewe was 1nd1v1dually welghed on a portable
scale on November 1, 22 days prior to the beginning of the breeding season.
The ewes were divided into two groups at random within each breed and age
group. At this date, the ‘ewes to be flushed (supplemented) were branded
with a sméillhlue 0 on the right shoulder. This brand facilitated separa-
tion each morning by means of a small enclosure and cutting chute. Each
morning after this date, the ewes were separated into the two groups and
the flushed ewes were ‘group fed 1/2 pound of supplemental pellet per head.
Immediately after supplemertal feeding, which usually was accomplished in
less than 1 hour, the entire group'of,ewes was herded together.

Breedjng : |

dn'November 22, the ewes were moved to the breeding range and the .
followind day the ewes were.again individually weighed. The band was di-
vided 1nto three breed bands and rams of the three breeds were turned into
their respective breed band at the rate of 3 rams per 100 eueer Breeding
began the evening of November 23 and during the first 21 days two groups
of rams were rotated. Each band of ewes was herded in a separate area and-
each herder frad available at his camp a small enclosure and cutting-ehute,

as well as’ a supply of supplement. Each imorning the flushed ewes were
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group fed 1/2 pound of supplement per head. Immediately following supple=
mental feeding, both groups of eiwes were herded as a band on the range.
Following the first 21 days of the breeding period, the three individual
breed bands were united and Targhee rams were allowed to graze with the
ewes. Flushing continued until the close of breeding, which occurred on
December 27. At this date, all ewes were again indivi&ually weighed and

the flushing period was concluded.

Post-breeding ,

At the close of the flushing period, the ewes were started on a win-
ter supplementation study. The ewes were assigﬁed to eight winter treat-
men?s'at fanddm within breed, age and previous treatment groupings. The
most severe treatment -consisted of range forage with no supplémentation
and the highest fed groups on the range received 2/3 pound of supplement
per'hgad per day. The remaining 5 groups were wintered on the range re-
ceiﬁing 1/3 pound of supplemental concentrate. The feeding program during
the winter is.npted in Table III. The ewes in lot 5, fed héy?.wepe remov-
ed from the band on December 27 and transported to the~equréméﬁ§€1 farm
and wintered in a small lot and just prior to lambing were tfﬁpkeq,to the
lambing camp. | |

Winter supplemeﬁtal feeding was acpoMpiished gy means Qf_ghufes and
two sets of cufting gates. Each ;mornjng‘tﬁe ewes'were sepayaféd and
group fed their allotted amount of:suppiemeht. This processJoflsupplemen$~

tal feeding the 7 groupsﬁépch morning was-accomplished in apéfokimately




W

"% &#% "# & (

=g
<&

@
FE@
FE@
FE@
FE@

@

@
@

| "% HYB(H%(H ' %%

9G39

18 & " HE&H R23429234FS

& |
"% &

R%*=S

&
2WC
2WC
2WC
2WC

2WC
2WC

FWC
FWC

& " &
&'%% =Y

22=5
F@=2
C@=E
C3=F

F@-@
25=3 W

22=G
2E=E

+#+

He+ ("
#e+ ("
#e+ ("
He+ ("#+
He+ ("

<
HIB(HO%(#

4o+ ("t
48+ ("



94@ 9

#% = $'F & (*"% &#% $&$&"# * R23429234FS=
W F C G E 7
Y Y Y
H'% EF=5 G2=7 F@=7 . EG=C  G5-=4
4 FE=4 27=1 5=3 H F7=G 23=7
H& Yot E=@ E=@ E=@ E=@ E=@ E=@
& #% 999 20=2 F@=C C@=C H 7=C
& #% 999 2@=2 F@=F C@=C 99 7=C
# % #% ’ 2@=F F@=C C@=C . 7=C
&* TEIE C=C F=E 2=3 2=F 2=k C=@
" & FW @=@ @=F @=C @=4 @=-@ @-F
# R /S 2=@ =@ 2=@ 2=@ @=4 @=4
"HS & "H% <>
" CW @=C @=C @-=C @=C @=24 @=24
9 *"% & GW @=2 @2 @=2 - y @=@4 @=@4

200-0 200-0200-0 200-0 200-0@EE-E@

AW & $HY LF@''$& M &*'% &
(##S "$#% ( (&B&&S$'* & &# & I*
FUUNS H L A% %% # & SE & #% =

FW &#% $HNS # J#%/ $H%S $& & (! ("

040 *=

CW A"#9 &A ("&*l +'#*  %#&9 * "8&0 &$=0# *&0 *>
$& &= &#&* &0 #&+#&*0 $""0 $ #%0 "& #& /&%=

GW A9 9A("&* +#* #6x#"#"*0 &$=0!$#+0
%%8;*: &#&* 2000Q@ & *, # & #& 2000@ & *, # &
l||+ll =



#% = "% &#% "# & ( "#H&+ ;* & ;& ""#&+ R234AF9AC #& 234C4GS=

= (
= g
<Ill &

@ 2F4
2F4
2F4
2F4
2F4

~ O O M

2F4

m

2F4
7 2F4

| " H%(H%(H %% =

FW 1 *"0%0 &#% '%%

&" &
05 & (
2+ Hop( F& #9%(
& 8"
RY%*=S R%*=S
& &
2WC 2WC
2WC 2WC
2WC FWC
FWC 2WC
FWC FWC
FWC FWC
'8 &+ &
Ik

* (" SR A S T (" "o

;&

& m
&*"% &#% ' %%

#9%(

2F=4
25=C
2F=4
C2=2
C2=2
C2=2

2F=4 FW

(&

#9%(

Y

2F=4
25=C W
C2=2
2F=4
C2=2
C2=2
2F=4 FW

+lf+

e+ ("
He+ ("#+
BE+ ("#
He+ ("#
e+ ("
#

e+ ("
He+ ("#+



)

7

(s

)

—

{

- 52 _
1.'hoirr >
During the last week in March, the ewes were removed from the range to
the lambing camp and were fed hay. Supplemental feeding continuea until
April 10. After this date, all ewes were handled as one group and fed
alfalfa- hay and 1/2 pound per head per day of a commercial 20 percent pro-
téin péllet.

1952-33

Pre-breeding

‘The same management as described for the previous year was‘bontinued
with a few alterations. During this period, the band was herded on tne
spring-fall range and the flushing peried began on November 1. A differ-
ent supplemental pellet was used for flushing. This.30 percent protein
pellet contained 20 percent dehydrated alfalfa, The composition of this
pellet is shown in Table VI, | 1
Breeding

Breeding began November 21, and the flushlng period contlnued until
December 11, 20 days after the start 0f :breeding. The management of the
ewes and rams was the same as.noted for the prenious year.

Post=bhreeding

On December 12, all ewes were again united into orie band and Targhee

rams were allowed to graze with the ewes an additional 14 days. Winter

"e&berimental feeding began on December 12 and continued until 10 days prior

to the start of lambing. A new winter nutritional trial was initiated this

S
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yeaf aé‘noted in Table V. Groups Q? 1 and 5 were treated identiﬁallyzés
in previous years, however, the treatments for the remainder were changed.
quq@s 2, 3, 4 and 6 received'different kinds and amounts of SupplemenFA
and at different times. Group 7 was "fed by the weather™ with‘temperature,
wina”Velhcity and snow cover on the ground, regulating the amount of supple-
mental feed'givenmeagﬁﬁ‘morning, The feeding program for group 7 is ﬂoted
in Table VII. Starting threé;wéeks prior to lambing, this group received
1/2 pound of a 20 percent protein pellet per head per day.

The last week in March, the.ewes wére moved from the range and fed hﬁy
in ary lot. Management in dryllot’was the same as previous years. Supple-
mental feeding continued as scheduled until 10 days before lambing when all
ewes were fed 1/2 pound of a 20 percent protein pellet and only alfalfa
héy, | |

1953-54

Pre-breeding

The band of ewes was not on spring-fall range prior to bfeeding as it
was tﬁe‘previous yéarsu The sheep were moved to the breeding range at the
béginning of the flushing‘period. The ewes were individualiy weighed Nov-
ember 5, and flushing was started. A supplemental pellet of fhe same
cbmpositi&h as the previous .year was used and ewes were fed at.the same
rété, 1/2 pound per head per day.

Breeding

_ Breeding began November 22, and management of the ewes and rams was
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the same as for previous years. The experimental flushing period contiﬁ-
ued 20 days during breeding and ended December 11. After this date,
Targhee rams were lgff‘with the ewes as in previous years.

Post-breeding

On December 12, winter nutritional trials began and these were iden-
tical to those used in 1952-53. On Jénuary 1, the sheep were trucked to
White Sulphur Springs, approximately 70 miies to the north, and winter
nutrition trials continued on the range.

Management during spring and summer - all years

The ewes in these trials lambed in a shed lambing plant similar to
thdt -uséd by many range producers. A portion of the shelters were tents,
set up each year at the lambing camp. The ewes lambed in dry lot adjacent

to the ‘tents and sheds. As the ewe lambed she was placed in a jug (small

_enclosure) with her lamb or lambs. The ewe and lamb remained in the jug

from 12 to 24 hours. While the lambs and the ewes were confined to this
small area, each lamb was weighed, eartaggeé, docked, and if a male, it

was also castrated, Docking and castration was done by means of an elas-

""trater -and rubber rings.

The ewes and lambs were gradually ™doubled up™ or moved- to larger

pens containing more sheep and lambs. Ewes with multiple births receiged

A4

closer attention and more feed than ewes with single lambs. Two-year-old

ewes were also handled separately after lambing and remained in an area

}

where it would be possible to give them more attention.
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The ewes were sheare& each year on or near'June 10.% Tﬁe bdhd of ewes

and lambs was herded in the mountains dur1ng July and AuguSt'dh(forest graz-

§

1ng allotment Ind1v1dual lamb weights were taken at wean1ng, Wh1ch occurred

ol or near September 7. The oldest lambs at this -date wquld be approximately

140 days of'age with the mean being nearer 125 days of age.
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RESULTS AND DISCUSSION

Effect of treatment.gﬁ?bodv\Weight'éhanqe'

€

The body weight and production data aslinfiuenced by flushing, have
been analyzed as two age groups within the two treatments, nameiyi ewes
bred as yéaflings and lambing at two years of age and all older ewes
which are designated as mature ewes. |

Two-yvear-old ewes

The influence of supplemental feeding on body weight change is shown

in Table VIII. During the fall of 1951, the coming two-year-old ewes in

‘both treatments lost weight prior to breeding and both gained wéight dur-

ing,breeding..” The qushéd.aﬁd:cOnf?pl;ewes'ldsyAé total of 079 and 2.3
pounds respectively, over the entire period. Flushing reduced the weight
loss by 1.4 pounds.

During the fall of 1952, two-year-old ewes in both treatments lost
weight during the pre-breeding and breeding periods, totaling 4.3 and
9.0 pounds fo# the flushed and control ewes, tespectiVel&. Flushing
did not produce a weight gain, but reduced weight 1oss by 4.7 poupds,

During the fall of 1953, the.flushed group gained weight prior to
breeﬁing:as well as during breeding; The control group gained weight
prior ‘to breeding, but lost weight during breeding. Thé flushed and- -
control ewes gained a total of 5.2 and 0.6 ‘pounds, respectively, dﬁring
the:entire flushing period. Flushing increased weight gain ﬂy a total
of 4.6 pounds. The difference in weight gain or loss due to freatment

was highly significant (P & .ol) all years of the trial. Analysis of
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variance tables combining all years appear in Table X. Aﬁalysis of vari-
ance tables for each year'apﬁegx in nglé i iﬂ the Appendix.

The body weights of the cominqhtwo—yeér—éld ewes are shown in graph
form in Figures 4, 5 and 6. From ﬁheseé graphs, it is evident that most
of the weight advantage obtained during the flushing period was retained
during the winter. This is particularly apparent for the winters of 1951-
52 and 1952-53. During the winfer of 1953-54, the flushed two-year-old
ewes did not retain as much of the weight advantage as occurred the pre-
vious years.

Mature ewes

The influence of flushing on body weight change of mature ewes is
recorded in Table IX. During the flushing period in 1951, both the
flushed and control groups lost weight prior to breeding and both gain~
ed weight during breeding, resulting in a net weight gain for both groups
for the entire period. A weight gain advantage of 2.2 pounds is noted
for the flushed ewes.

During the second year of the trial, the flushed and cénfrol groups
showed an average net loss in body weight of 2.1 and 8.5 pouhds,-respéc#
tively. Flushing reduced the weight loss to 6.4 pounds. |

During tﬁe fall of 1953, both the flushed and control groups gained
8.6 and 3.1 poundg, respectively. The flushed ewes gained 5.5 pounds
more during the experimental period than did the controls.

"The différences in weight change due to flushing were highly signif-

icant (P‘< .Olj.éach year. Analysis of variance tables combining the
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. Reproductive Performance

]
P

The influence of flushing on reproductiﬁé perfornmance was the major

. objective of this study.

Two-year-old QWeS

The number of two-year-old ewes that gave birth to singles,; twins,
and the number that aborted as well as the number of ewes that did not
lamb or show any°sign of abortion are shown in Table XI. The major point
shown in;;his Table that is not covered in Tabie XII.is that the number
of ewes nbt lambing and the number of abortions appear separately. It
was desired to observe if there were any differénces in abortions as ‘in-
fluenced by‘ihe flushing treatment. The number of abortions occurring in
the flushed and control groups was identical for each year, indicating no
diffErences in abortiqns could be traced to the treatment during the per-
iod prior to and during breeding. |

The highest pefcent'of abortions occurred during thé'spring of 1953.
All aborting animals were taken to the Montana Veterinary Research Labor-
dtory to determine if viprionic abortion was ianlvedQ- All tests were
negative, ‘ |

It is noted in Figure 5 that during the winter of 1952-53 the ewes

were losing weight the latter part of pregnancy. The ewes receiving the

- lowest levels of supplementation were losing the most weight and also had

the highest incidence of abortion. The two-year-old ewes that aborted -

- wére thin and emaciated..
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The ewes not lambing and ewes known to have aborted are combined into a
group entitled barren, as shown in Table XII. It is assumed that more ewes
aborted than the records indicate. It is conceivable that under range con-
ditions that an abortion could occéur without visual evidence. Under commer-
cial conditions all ewes not lambing during the normal lambing period w;uid
fall into the barren group making this group compéfable,

In the spring of 1952, the lambing percent was reduced 3.6 percent in
the flushed group. The flushed ewés had 0.4 percent more multiple births,
4.4 percent less single births, and 4.0 percent more barren ewes as com-
pared to the control éwes, The reduction in lambing percent was mginly due
to the higher percent of barren ewes. When just the ewes lambing dre con-
sidered, flushing resulted in an increase of 1.1 percent more pultiple
births and 1.1 percent increase in lambing percent.

The data for 1953 is somewhat different than the preceeding year.
Flushing reduced the rumber of barren ewes by 7.0 percent, reduced single
births by 6,2'percent, and increased multiple births by 13.2 percent, re-
sulting iﬁ an increase in lambing percent per ewe bred and alive at lambing
by 20.3 percent. When basing results on ewes lambing, flushing increased
the-percent of multiple births by 16.4 percent.

Lambing data for 1954, indicate that flushing'reduced the percenf of
barren‘ewes by 0.3 percent, reduced the proportion of single births by 3.9
percent and increased the proportion of nmultiple births by 4.2 percent.
This resulted in an increased lambing percent, based on ewes bred and alive

at lambing, of 4.5 percent. When the data are based only on eies lambing,
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‘the flusheq ewes produced 4.8 percént more multiple births, resulting in a
4.8 percent inqrease in lambing percent as compared to the controls.

The ratios of single to multiple births indicate: that during each
year of the trial the flushed ewes produced more multiple births when com-
pared to thg gontrols° There is a striking difference among years. It is
noted that ihjthe spring of 1952, the ratios are very similar while the
spring of 1953 the ratios are extremely different.

When thelﬁhree years of data are c'ombinedr the practice of flushing
long-yearling ewes to lamb at two yearé of age reduced the number of
barren ewes by.O,S\be}bent, reduced the number of single births by 4.8
percent, increased the number of multiple births by 5.6 percent. Lambing
percent per ewe bred and alive at lambing was 6.3 percent greater for the
flushed ewes. When based only on ewes lambing, the flushed ewes produced
6.4 percent more twin births and the lambing percent was 6.4 percent high-
er.

It was desirgd to know if the distribution of birth types was signif—
icantly different due to tréatment. The Chi-square analysis was used to
téest for goodness of fit. The data from the control ewes over the three-
year-period was used fo determine the expected frequency of birth types in
the fiushed group. The dﬁﬁerved and expected frequency disfribution of
birth types of two-year-old ewes are showr in Table XIII. The Chi-square
value resulting was 13.1415 and highly significant (P &£ .0l). This indi-
cates thiat. the difference in frequency distribution of birth types due to

the flushing tréatment was significantly different.
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-Table XIII. The observed and expected frequency distribution of birth types
from the flushed two-year-old ewes.

Blrtg Tyges R
Barren Single vin Triplet Chi square

Observed . 47 236 46 0 o 13,1415%%*
Expected 49 252 28 o
#* (P < .01) , ST

The fact that flushed two-year-old ewes had Lower raﬁies'of single to
multiple births all years would suggest hlgher ovulatlon ratesd The data

l

also suggests some associated complication cau51ng embryonlc and/or fetal
mortallty | 'Jﬁ-

It is interesting to note that flushing resulted in éhtincréased per-
cent of barren ewes in 1952, W1111ams (1954) reports the same phenomenon
occurring in flushed ewe lambs of the Clun Forest breed in Eng}and In the
report of Williams, the flushed ewe lamb group had a hlghér peLcent of
barren ewes. One year the lambing percent per ewe 1amb1ng was greater
amOng the flushed ewe lambs and another year the lambing percent was lower
than the controls.

- When checking the influence of flushing on distribution of birth types,
it is noted that the percentage of single births was consistently lower in
the flushed group. Furthermore, the reduction of single births was of sim~
ilar magnitude each year,-varying from a low of 3.9 percent to a high of
6.2 percent. When one compares the influence of flushiné on barrenness and
multiple bifthsv it is noted that no consistent pattern exists among years.
Flushing increased the percentage of multiple births and. reduced the propor-

tion of barren ewes the last two years of the trial. The year that is ex-

tremely different with respect to the distribution of types of birth among
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flushed two-year-old ewes is the first year of the trial. Tﬁe increase in
the proportion of multiple births amoﬁg flushed ewes this year was practi-
éally nil (+0.4 percent). Associated with this condition there also
occurred an increase in the prdportion of barren ewes (4.0 percent) in the
flushed group. It is postulated that in 1952, flusﬁing possibly induced
more multiple ovulations but méy have been followed ﬂy a higher embryonic
mortality rate. This would exélain.the reason for the higher percent of
barren ewes in the flushed group which was also.asspciated with practi-
¢ally no increase in the pfopoﬁtion of multible’births. This ‘postulation
is based on the work of El Sheikh et _lL (1955) indicating that high
levéls of nutrition were conducive to higher ovulatlon rates and also
accompanled with higher embryonic mortallty rates, as compared to ewes on
moderate nutritive levels.
Mature ewes

The data on reprodictive performance of mature ewes is héted in
Tables XIV and XV. Table XIV indicates the number and percent of ewes in
the following categories at lambing time: single birth, twin birth, trip-
let k;irthv dry (not lambing) and ahbrtigps.

The percent of triplet births was copsistently gréater in the flush-
ed group each year. Over the three-year-period, 1.6 and 0.8 percent of all
ewes alive.at lambing gave birth to triplets in the flushed and control
groups, respectively.

There is no consistent pattern indicating more abortions occurred in

either group. Over the three-year-period, 1.0 and 0.9 percent of the
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, flushed and control ewes aborted.

A mgre comprehensive coverage of the data on reproduction appears in
Table XV; All twin and triplet births are grouped under the heading,
multiple births. No births occurred with more than three lambs to one ewe.
The column entitled barren includes ewes aborting as well as ewes not giv-
ing birth to any lambs. |

The most striking result is the consistency of reproductive perform-

"ance. Each year flushing reduced the percent of barren ewes, decreased

the percent of single births, increased the percent of multiple births and
increased the lambing percent. |
During the years 1952, 1953 and 1954, respectively, flushing influ-
eiiced reproductive performance of mature ewes as follows:
increased the proportion of multiple births by 7.3, 11.0 and 12.3 per-
cent; reduced the number of singlé births by 7.1, 9.0 and 7.1 perceént;
reduced the number of barren eweés by 0.2, 2.0 and 5.2 percent; increased
lambing percent based on ewes bred and alive at lambing by 8.1, 1322 and
19.0 percent; increased lambing percent based on ewes lambing by 8.3,
11.4 and 11.3 percent; increased the percent of multiple births based on
ewes lambing‘by‘7,6, 11.2 and 10.0 percent. The ratios of:single to nmul-
tiple births indicate that more multiple births occurred in the flushed
group of ewes each year of the trial.
In summary, over the three year period, the effect of flushing mature
ewes is noted as follows: increased the percent of multiple births by 9.9

percent; reduced the number of single births by 7.7 percent; reduced the
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number of barren éwes by 2.2 percent; increased the percent of multible
births based on all births by 9.5 percent:; increased lambing percent based

on ewes bred and alive at lambing by 12.9 percent and increased lambing .

'peféent based on ewes lambing by 10.2 percent.

Chi-square analysis was used to test for goodness of fit. The data from
the éontrol ewes over the three-year-period was used to determine the expect-

ed frequency distribution of birth types in the flushed grouwp. Table XVI re-

__'ports the observed and expected frequenmcy distribution of eaéh birth type in

:tha flushed group. The Chi-square value of 49.7704 is highly significant

(P .01), indicating that the observed frequency distribution of biirth types
was significantly different than the expected frequéncy distribution.

Table XVI. The observed and expected frequency distribution of birth types
_from the flushed mature ewes.

Birth Types '
Barrén __ Single Twin Triplet Chi-square
OIJS(_EI“-Nre(:;”~ 63 - 480 530 17 49, 7704%%*
Expected 87 __ 564 430 9

# (P £ .01)

3

The fatios'of-single to multiple births were 0.9 to 1 in the flushed

group and 1.3 to 1 in the control group. Among flushed ewes, multiple births

were more frgquént than single births, while aniong contr§1 ewes single births
were more frequent than multiple births.

‘The increased lambing percent in the flushed group of gwesﬁCan be
accounted for by_the higher.percent of the ewes lambing, lower percent of
single births and higher percent of multiple births. The highet bropOrtion

of multiple births would suggest that fIushing inéféased the ‘ovulation rate.
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Other workers have préviously reported that flushing réduced the per-
cent of barren ewes (Richards, 1942 and Okulicev, 1924). The increasé in
multiple‘births in these trials is in agreement with Richards (1942), Vita
(1951), Wallace (1951), Williams (1954), Nichols (1924, 1926), Okulicev
(1924) and Marshall and Potts (1924).

In comparing the reproductive performance of the miature and two-year-
old ewes, it is noted that a great deal of difference exists. Two-year-old
ewes consistently had a higher percent of barren ewes, higher proportion of
single births and lower .proportion of multiple births. This is in general
agreement with previous reports.

With thg preponderance of the flushing trials indicating fhat flushing
has increased reproductive rates one is prompted to review the work of
Briggs et al. (1942). They repo¥ted no increase in reproductive rate follow-
ing a flushing program. It is noted that some years in their trial that year-
ling ewes composed a part of the experimental flock. Because the yearling
ewes at the Montana Station did not respond similarily to older ewes, it is
assumed this may have been one factor in the discrepancy. The trial reported
by Briggs was conducted during the heat of the summer and tﬂe author reported
that a check of ram semen indicated that it was of low quality. Furthernioré,
it is assumed that many of the ewes had not begun, or were just beginning to
cycle that early in the summer. Previous work cited in this paper indicates
that when ewes begin to cycle in the summer the tendency is to have a lower
ovulation rate than during the mid-part of the estruadl seéason. Also a por-

tion of the ewes in their trial were brought down in condition by lowering

)
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nutrient intake. These factors may have played a part in causing their re-
sults to be quite different than those of the majority of other workers who
have made investigations in this field.

The effect of the degree of weight cliange during the experimental period on

reproductive performance.

Previous research work indicated that a gain in weight during breeding
resulted in higher lamb crops as compared to ewes losing weighthduring this
period (Terrill and Stoehr, 1939 and Report of the Chief of the Bursau of
Animal Industry, 1932). Furthermore, Marshall and Potts (1921) reported
that the ewes which gained the most weight during the flushing period tended
to produce the most lambs. Briggs, gt al. (1942) did not substantiate the
findings of Marshall and Potts (1921),

Previous trials are not in agreement on the relationship of the amount
of weight gain during the flushing period and lambing.rate the following
spring. Therefore, it was desired to investigate this further. The ques-
tion which arises is whether a weight gain prior to and during breeding is
advantageous as far as reproductive performance is cbncefﬂed and if so, is a
higher ¥ate of gain the most desirable? The same queSti&n arises, pertain-
ing to loss in weight during this period. Is it more disastrous than weight
maintenance or gain in weight and if so, does the gréater loss in weight
prove the most disastrous as far as reproductive performanée is concerned?

Two-year-old ewes

Table XVII reports the éffect of weight gain prior to and during breed-

ing on reproductive performance of two-year-old ewes. In this table the ewes
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are grouped by five-pound gain intervals. All the ewes that gained more than
six pounds are grouped together as well as all the36we§ that 1§s; more than
ten pounds. The purpose of this was to have groups which t&ﬁaléd at least
fifty animals, thereby reducing the effecp of individuél aniMalﬁ on average
reproductive performance. |

Approximately twice as many twofyeaf-old ewes lost weight during the
f;éfiod as those that gained. There was no consistent pattern indicating
that as two-year-old ewes gained more weight they reproduced at a higher
rate or that as the ewes lost more weight they reprodiuced at a lower rate.
Howeyver, if all the ewes that gainéa during this period are compared to all
the ewes that lost, SOme differences exist in reproductive performance. The
two-year-old ewes that gained weight produced 2.0 percent more multiple
births, had 8.3 percent less barren ewes and thereby increased thellamb drop
of all-ewes alive at lambing by 11.1 percent. The higher percent of bgrren
ewes was the most striking result of weight loss during the flushing period.
Table XVIII reports the effect of body weight gain or loss on repro-
ductive.perfofmance of mature ewes. The lambing percent of the ewes lambing
increased consistently as the ewes gained more weight. The percent mhltiplé
births also consistently increased as the ewes Gained more weight. The per-
cent of barren ewes is not as consistent; however, the lowest figure occurred
in the group that gained the most weight.
The ewes that gained weight reproduced at a higher rate as compared with

the ewes that lost weight. Other factors which weight ain influenced are as
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follows: lambing percent per ewe lambing incréaSed‘by 11.8 percent; lamb-
fng'percent per ewe bred and alive at lambing ihcre§sed by 12,5’peECent;
percent of barren ewes redubediby 1.1 percent and peréent of multiéle
births increased by 11.5 percent.

From Table XVIII, it can be seen that a losslin weight during tyis per-
iod.:prior to and during breeding, is'detrimental to high réprodué?iVe
rate in mature ewes under range conditions. Maintaipance of‘qody weight
during this period is mofe Qesirable than loss in weight; however, éain in
weight is the most-desirable. Furthermore, the gréater the gain in weight,

-
théaéfeater the reproductive rate in mature ewes, within the limits of
gaiﬁs encountered in this stﬁdy.

Mature ewes gaining weight during the experimental period produced

11.5 percent more:multjple births than did ewes losing weight. This is
considerably higher than the 6 percent reported by Terrill and Stoehr (1939) .
In the triQIS'of Tefrill and Stoehr, ewes of allAages were included in the
report and no experimental flushing treatments_wére involved.

l Tﬂé lambing percent per ewe alive at lambihg‘in the present study was
12.5 percent greater for the mature ewes gaining weight as compared to those
losing weight. This increase is of similar magnitude (14 percent) to thg@ §
répprted by the United States Departmeﬁt of Agriculture (Report of the Chieg
of the Bureau of Animal Industry, 1932).

If'tﬁé data from both age groupings were combined and rearranged acr

'bording to weight change irrespective of treatmehtv the lambing percent of

the ewes bred and alive at lambing was 139.0 percent and 120.0 percent for
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the ewes that gaiq§d and lost weight,.reSpectively. Other factors enter in
besides just weight gain and loss. When all the ewes on this trial are
grouped by whether they gained or lost weight during flushing, one can-
readily note that differentially a might higher percent of two-year-old
ewes, lambing for the first time, fall into the group that lost weight.
Numerous reports indicate that two-year-old ewes lambing for their first
time have a much lower reproductive rate than do older ewes (Terrill and
Stoehr, 1939; Goot, 1951; Harris, gj]glav 1956). Therefore, the advan-
tage of 19 percent in lambing percent of ewes gaining weight compared
with those that lost weight is confounded by differences iﬁ age 'distribu-
tion in.the two groupings.

Lamb Production

The ultimate purpose of flushing is to produce nore lambs which in
turn makes possible higher total lamb production at weaning.

Two-year-o0ld ewes

Lamb produqtion of the two-year-old ewes is reporfed in Table XIX.
The average pounds of lamb weaned per ewe was 6.3 pounds lower for the
flushed ewes in 1952, followed by 15.7 pounds and 3.4 pounds per ewe
greater for the fbllowihg two years. Over the three-year period, f1u§h7
ing increased the avefage lamb production per ewe by 3.6 pounds. Statis-
tical analysis was not applied to these data.
Mature ewes

Lamb production of the mature ewes is recorded in Table XX. Fliushing

increased the pounds of lamb weaned per ewe by 3.2, 3.5 and 9.1 pounds for
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the years 1952, 1953 and 1954, respectively. The avergge increase in lamb
production dite to flushing over the threé-year period was 4.9 pounds per ewe.

" Some of the feed'freatments on Wﬁidh ihe'ewés were p1§ced after breed-
ing did not mdintain body weight during the gestaﬁion,périéﬁa It is post-
ulated that flushing followed by sub—maintenance diet qdring.gestétion may -
be more detrimental than advantageous from a:lamb prodﬁﬁtiﬁq standpoint.
One cannot conclude that the average increase éf 3;6 and 4;9 pounds of
Tamb weaned due to flushing in the two-yéar—olé and mat&fe groupings, re-
spectively, would be the maximum that could reé&lf had 411 the gestation
feed treatments been adequate. |

In Table XXI the yéars are rated as to which year had:éhé highest
Iambing percent and highest average lamb production; Lé@bing percent is
based én total lambs born (dead and alivg) and total number of ewes bred
and alive at lambing. The year that'fhe lambing percent was the highest,
average lamb production was also the highest. Conversely, the year lamb-
ing percent'was the lowest the average lamb production waé also the lowest.
This situation existed in both age'groupings,.

When we rate the years as to which year flushing resulted in the great-
est increase in lambing percent and average lamb production it is found
that the year when flushing produced the greatest incréase in lambing per-
cent was also the year that flushing produced the gréateﬁt increase in av-
erage lamb production. The &ear that fiushing produced the least advan-
tage in lambing percent was also the year that flushing produced the

least advantage in average lamb production. This phenomenon occured in
\
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