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Abstract:

The purpose of the investigation of these data was to explore the possibilities of relationships existing
between the body weights of the ewes during their early life and their subsequent lamb and wool
production as two-year-olds. The effects of environmental influences, such as type of birth and age at
weaning, on the growth of ewe lambs and their production as two-year-olds were studied.

The growth of two-hundred and fifty-nine ewes was measured by body weights taken at irregular
intervals from birth to twenty-three months of age. Records of the individual lamb and wool production
of these ewes were tabulated with the body weights.

Results showed that the effect of type of birth and age at weaning, on body weights of ewe lambs was
reduced as the lambs progressed toward maturity from weanling age. It was also found that the birth
weights, weaning weights, and fall yearling weights of the ewes were significantly related. The fall
yearling weight of the ewes was most indicative of two-year-old lamb and wool production. A
significant relationship was found between the birth weights of the Rambouillet ewes and the pounds of
lamb born per ewe as two-year-olds. The relationship between the birth weights of the Targhee ewes
and the pounds of lamb born per ewe was not significant nor was this relationship significant for the
birth weights of the Columbia ewes and the pounds of lamb born per ewe.

The early single-born lambs were consistently lighter at birth than the late single-born lambs; however,
at weaning time, the early single-born lambs were consistently heavier than the late single-born lambs.
The average daily gain of the early single-born lambs and the late single-born lambs was about the
same.

The weaning weights of the ewes and their yearling fleece weights were significantly and positively
related. The difference between the yearling fleece weights of the ewes and their two-year-old fleece
weights was significant, the yearling fleece weights being the heaviest.

It is evident from this study that valuable genetic breeding stock may be lost if suitable precautions are
not taken to adjust for environmental conditions affecting the size of ewe lambs at weaning time when
most replacements are selected.

According to these data and that published previously by other workers, a sounder method of selecting
higher producing replacements is to retain a larger number of ewe lambs at weaning and to make final
selections at fall yearling age. Since production factors are closely related to body weight at fall
yearling age, the heavier ewes of similar breeding will be better producers than the lighter ewes if
selections are made at this age.
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ABSTRACT

Thé purpose of the investigation of these data was to explore the
possibilities of relationships existing between the body weights of the
ewes during their early life and their subsequent lamb and wool production
as two-year-olds. The effects of environmental influences, such as type of
birth and age at weaning, on the growth of ewe lambs and their production
as two-year-olds were studied.

The growth of tWo-hyhdred and fifty-nmine ewes was measured by body
weights taken at irregular intervals from birth to twenty-three months of
age. Records of the individual lamb and wool production of these ewes were
-tabulated with the body weights. '

Results showed that the effect of type of birth and age at weaning, on
body weights of ewe lambs was reduced as the lambs progressed towdrd matur-
" ity from weanling age. It was also found that the birth weights, weaning
weights, and fall yearling weights of the ewes were significantly related.
The fall yearling ‘weight of the ewes was most indicative of two=ypar-=old
lamb and wool production. A significant relationship was found between the
birth weights of the Rambouillet ewes and the pounds of lamb born per ewe
as two-year-olds. The relationship between the birth weights of the Tar~-
ghee ewes and the pounds of lamb born per ewe was not significant nor was
this relationship significant for the birth weights of the Columbia ewes
and the pounds of lamb born per ewe.

The early single~born lambs were consistantly lighter at-birth than
the late single-born lambs; however, at weaning time, the early single-born
lambs were consistantly heavier than the late single-born lambs. The aver-
agé daily gain of the early single-born lambs and the late single-born
lambs was about the same. :

. The weaning weights of the ewes and their yearling fleece weights were
significantly and positively related. The difference between the yearling
fleece weights of the ewes and their two-year-old fleece weights was signi-
ficant, the yearling fleece weights being the heaviest.

It is evident from this study that valuable genetic breeding stock may
be lost if suitable precautions are not taken to adjust for environmental
conditions affecting the size of ewe lambs at weaning time when most re-

placements are selected.

According to these data and that published previously by other workers,
a sounder method of selecting higher producing replacements is to retain a

larger number of ewe lambs at weaning and to make final selections at fall
yearling age. Since production factors are closely related to body weight
at fall yearling age, the heavier ewes of similar breeding will be better

producers than the lighter ewes if selections are made at this age.
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INIRODUQTION

The popular method of selecting replacément ewe lambs for future
production is limited'primarily to the size of the ewe lamb in relation .
to those from which she is to be selected. In smali flocks or in pure-
bred flocks, it is feasible to obtain individual records of.production
which may aid in‘the selection'of replacement ewes;.

Iﬁ commercial production,. the firsf method is relied upon heavily
because it is.the most conveniént, The method, itselﬁi is reas;nably
reliable, if suitéble precautions are'taken to correct for factors
influencing body size at early ages, which are environmenﬁaI in nature.

Assumihg that the reblacgments arelselected as weanling lambs;
probably the most common commercial practice, then environmental féctors
of importance which affect body weights are; first, the type of birth
of the lamb; second, the age of the dam:'gnd third, tﬁe age of the lamb
at weaning. . The folly of selectipg replacements from a group of weanling
ewe lambs, in which these three féctoré*afe not -considered- independently,
becomes obvious; The inherited ability of a ewe lamb to grow may be
masked or enhanced by environmental factofs. .

Generally speaking, the early? single lambs, born to maturé ewes .
would be the first-selected replacements. Genetically, these lambs are
not superior to younger lambs or to twin lambs. It is essential then to
provide an alternate method which will improve selection techniques and

still remain practicalﬁ
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An applicable method suggested in the past, to limit environmental
influence on selection, is to segregate -the ewe lambs by type of -birth,
age of dam.(two;year-dld.or maturé); and age at weaning.at the time
replacements are to bé selected. This may be accomplished if the lambs
are identified at.birth by a series of.ear notches or by the use of ear-
tags. From éach of these groups, the most desirabie lambs "should be
selected as replacements;

With this basic method in mind, this stud& was made -to-determine re-
lationships, if any, of two-year-old production to body weights taken

at intervals from birth to first lambiﬁg, to enhance selection of repliace-

\

ments at an early age.

These data were then studied fo see what periods the body weights

were the most reliable in predictiﬁb future production.
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REVIEW OF LITERATURE -

Phillips, et al., (1940) reported that single lambs remain heavier

on the average throughout the first year than twin lambs: Corriedale
and Rambouillet ram lambs made somewhat greater gains up to weaning than
the ewe lambs. The ram lambs made much more rapld gains after weaning
than the ewe lambs when givén sqpﬁlemental feed1ng There was a dectded
decrease in rate of gain in both Sexes foiloW1ng wean1ng The rate of
growth of the ewe lambs was low durlng the remalnder of the ‘year due to
. conditions of management and feed1ng The need of adequate feed for
range ewe lambs after weanlng wés emphas1zed and deemed necessary to
develop desired size for reproddotloh 4t two years of age. A

Hazel and Terrill, (1946) sthdied the effects of sex, age of dam,
type of birth, age at weantng and inbreeding on Columbia, Corriedale, -
and Targhee lambs. The difference in weaning weight between ram lambs
and ewe lambe, single Iamhs and twin lambs, lambs from two-year-old
dams and mature dams were 10;8, 11.7 and 8.7 respectively.

Sidwell and G:ahdSteff, (1949) studied the lifetime production of
four hundred and fourteen Navajo ewes. The two-year-old ewes weaned
the lightest lambs, the four to seven-year-old ewes weaned the heaviest
lambs and the eight to eleven—year—old ewes weaned intermediate lambs.
The weaning weight of the ewe lambs was 4.4 poundslleSS'than Tam lambs.
Single lambs were 11.2 pounds heavier than twin lambs, and 2.9 pounds

‘heavier than lambs born as twins and raised as singles. A regression

coefficient of weaning weight on age at weaning was 0.37 pounds per day.
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Kincaid, (1943) observed that with the increasing age of the ewe,
from two to six, the"birth weight of her lambs increased at an average of

0.63 pounds per year.
‘ : .

Esplin,

t al., (1940) reported that greater gains ‘were made by ewe
lambs when wintered under farm coeditions during their first winter. It
was also stated'thaf ”the perceﬁtege of ewes lambing at two years of age9
of‘those alive at breeding, was §4§7 rn the groue that ‘was fed and 45;5
in a range-fed group". |

Phillips and Dawsen'(1940) found with Hampshires, Shropshires and .
Segthdowns, that the selection o; animais coneidered suitable for breed-
ing was affected by type ard time of birfh and birth weight. It was
observed that single lambs were preferred to twin lambs, early lambs were
preferred to late lambs and lambs heavy at birth weré preferred to lambs
light at birth in'sel@ctiﬁg ewe 1ambs by sige, Because these factors were
a‘result\of environment, some pqeeible genefic advantages were disregerded,

No coﬁeistant differences were fourd in the survival-of single and
twin lambs. Early lambs tended to survive better than-late lambs. A eig=
ﬁificantly higher propbrtion of the Iembs heavy'at'birth<surviveq over the
lighter ones; No difference was found.in the survival of maleS‘énd females.

It was also found that type of brrth, time of birth-and birth weight
were releted to ‘the weight of thellambs'at three months of age. The
weight advantagee shownhfavoredvsihgle; early and heavy lambs, respec-
,pively,_ The effects of these facters on weighte were lessened at eix

~months;of age and tended to dfsappear'at twelve months of age.




18

The male lambs wetre significantly heavier than the female lambs at
birth in all but ohe group. .The difference between the ram lambs and ewe
lambs became méretpronpﬁnced with increasing age.

Terrill and Stoehr (1939) noted a steady increase in fertility of
ewes up to five years of age. .There was also a direct correlaiion between
the change in weight of ewes duriﬁg breeding and their fecuﬁdity° Ewes
which gained weight during breeding produced about six percent more twins
than did those which lost weight ditring breeding,'

t al., (1945) reported an increased productive capacity in

e

Phillips
range ewe lambS‘wintefed in feed lots.

Terrill ana.Stoehr (1942) found that the fall body weight of yearling
ewes, Rambouillets, Corriedales, and Columbias, just prior to breeding was
cldsely related7io their lifetime lamb and wool production. The heavier
yearlings consistantly weaned more pounds of lamb per ewe during their
lifetime than did the lighter yearlings. The difference in lamb production
between ewes born as singles and as twins was not consistant. There was
a variation in lamb produétion within groups of ewes born as singles and
as twins when associated with their yearling body weight. Selection for
increased lamb production based oni yearling body weight:-would be about
as effective within breeds .as between breeds. When considered independ—
ently of yearling body weight, the average lifetime body weight of the
ewe was inversely related to the pounds of lamb weaned per ewe year. The
ewes which were heavier as yearlings had a slight ﬁdvantage in fleece

weights, but the yearling body weight had little effect on fleece lengths.
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Dickson and Barnum (1934) reported that Rambouillet yearling ewes
made greater summer gains after being wintered on limited rations. 'Larger
lambs in both the limited fed group and the full fed group gained less
during the summér than the lighter lambs. There wés no difference in the
weights, as yearlings, at the end of the summer pasture period for lambs
with iﬁitial weights up to 79 pounds prior to the winter feeding period,
even with the different rations. The lambs with initial weights of 80 to
99 pounds, which were fed better rations during the winter feeding period,
retained from four t6 six pounds of their weight inéfeésé ;s &earlings
over those on limited feed. This relationship was maintained by these
ewes as two-year-olds.

It was stated that although the lambs with lower initial weights
overcame the handicap due to limited winter rations as-two-year-olds, the
heavier lambs on the same ration maintained a weight advantage to two.
years of age. This indicates that .a heavy ewe lamb: will also be a heavy
two-year-old. B

Thé progressive increase in fleece weights from smaller ewes to
larger ewes indicated a relationship'of the two factors; The winter feed
treatments had little effect on the yearling'fleece’weigﬁts except from
the lambs weighing éver 90 pounds.

There was some irndication that the full-fed ewes had a higher grease
content in their fleeces, and that there was actually -little difference
in scoured fleece weights.

Phillips (1936) found that Southdown lambs weighing six pounds or
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over have a better chance of survival thén those lambs weighing less than
six pounds at birth. He found that thirty-two percent of the lambs weigh='
ing less than six pounds were born dead or died within a month after
birth, compared to only seven percent in the lambs weighing over six
pounds at birth. The heavier lambs at birth made greater gains during
their first year of life than lambs which were light at birth.-

In a later paper, Phillips (1937) reporfed a difference of 8.3 pounds
in weight at four months of age for lambs wéiqhing“under and over 8.0
pounds at birth'aﬁd a difference of 9.4 pounds at one year of age, favor-
-ing the heavier lambs at birth. |

Kiser and Christgan (1940) separated a group of .Shropshire ewes
according to their type of birth, into two groups, twins and singles.
If the ewe did mot produce lambs 'of the type of birth for which she was
selected she was culied7 After six laﬁb crops, they concluded that é
higher level of production was maintained in the twin group, although
there was é question as to whether the difference was genetic. It was
believed thaf the method of selecting stud rams offset the effectiveneés
that hay have been accomplished in the ewe selection.-

Henderson (1953) showed that with Romney lambs raised from birth to
fifty-two weeks of age on contrasting blanes of nutrition, future
total wool production of the lambs depended on body size and that the
early ‘plane of-nutrition of tﬁe ;aﬁbs did not permanéntly affect the effi~
ciency of the processes of Wool growth. ‘Good feeding was important to

allow maximum growth,
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Short (1955) reported that most secondary wool follicles are initiated
prior to birth‘aﬁd although they mature post-natally, any adverse ﬁrennatal
environment would probably restrict the number of secondary follicles
initiated. Since these f011i¢1es méture‘Shprt1§ after‘birth; between seven
and twenty-eight da&s, the numbé# Qf p%qduping foiliclés may be perman-
ently affected by early post-natal envirénment.‘ Réduction in future wdgl
production could be the result of adVeISe'eﬁvironment at this early age:

Jones; et al., (1944) reported that fiber diameter of wool produced
by Rambouillet ewes during the first year of life average slightly but
significantly fiher than the fleeces produced during subsequent years. The
fibér diameter remained relatively unchanged after the first year. It was
also reported in this study that the correlations. of grease fleece weights
and body weights were highly-sigﬂificant, SRS

Hazel and Terrill (1946. 1947) found that yearling single ewes and
ewes from méture dams had heavier grease'fieeces, more c¢lean wool and
longer staple length than twin yearling ewes and ewes from two-year-old
dams. The yearling ewes from mature dams had heavier bodies than the
yearling ewes from two;yearéold dams.

Lambert:_L‘El., (1938) obtained results indicating useful predictive
values of certain weanling characteristics for yearling fleece character-
istics, namely staple length, and.percent clean wool, but not for density

or fineness of fiber.
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MATERIALS AND METHODS

The data used in this study were obtained from records kept on the
purebred ewe band owned by the'Montana'Agricultural Experiment Station.
The band coasists of three breeds-~Rambouillets, Targhees, and Columbias.
There are six slightly inbred lines of Rambouillets, five lines of
Targhees, and three.lines of Columbias', There is also a greup of high-
grade Columbias.

The band was lambed during Aprii and May of 1949; the lambs were
weighed, docked and ear- tagged within twelve hours after birth. A sys-
tem of ear-tagging was used for 1dent1f1cat10n of lambs by breed, age,
line within a breed and the individual lamb. This was accomplished by
using a letter and fodr numbers, for example, T9230. The "T" indicates
the'breed, Targhee; the "9" indicates the year, 1949; the "2" indicates
the line and ‘the "30" is the individual lamb's number.

As the lambs were weighed ahd‘ear—tagged, a number was painted on
the ewe and het’lamb for identjfication as they were moved through the
“doubling up pens Three sets"of doubling up pens were used, one set
for mature ewes w1th single 1ambs, one set for mature ewes with twin
lambs, and one set for two~yearaold ewes and their lambs.

The ewes and lambs were moved to .the spring range in groups of two .
hundred to two hﬁhdfed and fifty head;‘the ewes with early singles in
one band, the ewes with early twins dn another band, followed by a band-
of late singies and a band of late‘twjnsg These bands remained separated

until shearing time, the first week ih June'
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The lambs were weighed July 7, 1949, two days before the band was
moved to the forest grazing.allotment. The lambs ﬁere Weigﬁed and weaned
the 26th of August, then moved to a fall pasture. The ewe lambs to be
held for replacements remained on pastures until supplemental feeding
was necessary. The ewe lambg were used in a feeding experiment designed
to determine the comparative value of cottonseed meal pellets made from .
two different proceéses, the Solvent process and the Hydraulic process,
during the first winter.

As yearlings, the ewes were moved to the spring range with the dry

'band. At shearing time, during the first week in June, the fleece;from

each ewe was weighed and graded. The band was moved to the summer range

-about a month later.

About three hundred head of replacement ewe lambs were held until -

" " September 20, 1950. At this time they weré culled. This culling was

based on body weight, type and the important factors of wool production.
Two hundred and fifty-nine of the original three hundred head of fall
yearlings were weighed and added to the breeding band.’

The band remained on the fall rangé until breeding time, the second
week in November. At breeding time, the Rambouillet ewes weré put into
breeding pens according to their line of breeding. Two or more sires
wefe used in about one-half of the breéeding pens,. depending upon the
number of ewes im the line. The general procedure was to have the first
seét of rams in their respective pens for a period of eight days; because

breeding harnesses with chalk weré used; the marked ewes were removed
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before. the second-set of rams were put in the pens. The second set of
rams remained in the pens for the next tenaday period. As the ‘marked ewes
were. taken from the breeding pens they were put with Hampshére rams. All
ofzthe marked ewes were exposed to black—facgd“rams.fqp'é'péfiéd of eight
o eighteen days. The eﬁes were then puf with Targhee;g;ms for an eight;
day period to allow two £u11 heat perioas for brééding,

Due.to‘watering and feeding pfoblems@ the Targhee and Columbia ewes
were herded on the range during the day and cut into their respective pens
at night for breeding. A number was painted on the individual ewes to
facilitate the separation of the lines at night. The management of* the
rams .was similar to that of the Rambouillets.

The band remained on the fall fange‘until the middle of Decembef; On
.the 20th of ljecemberv the ewes were weighed and divided at random into
four equal groups. /The groups were equa}ized as nearly as possible by
age, breed and weight for the winﬁe; feedihg experiment.

" The groups of ewes %ere sepéfafed each.morning during the .period Of,
‘Deceimber 20,11950 to March 2?, 1951, and fed as shown in Table I.

The ewes were not separated into groups for feeding during the ten
days prior'tofféﬁ%gng to eliminate possible injury to the ewes during the
chute cutting operation. During this ten-day period and lambing, the ewes
were fed one—hélf pound of the 20% protein pellet per head per day and hay.

" The ewes started-lambiﬁg the first week in April. The ‘ewes and lambs
were managed in a manner similar to the methods previously discussed for

the ewes when they were lambs.
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Table I. Winter feeding progfam for ewes for 1950-1951

Feed per head per day

[

Group
I Alfalfd hay ad lib. No pellets until 30 days before lamb-
: ing. Then 1/2 pound of 20% protein
pellets.
11 - Alfalfa hay ad lib. 1/3 pound of 20% protein pellets.
1T - Alfalfa hay ad lib. 1/3 pound of 1/2 20% protein pellet
: and 1/2 dehydrated alfalfa pellet.
IV Alfalfa hay ad 1ib. 1/3 pound of dehydrated alfalfa

pellet.

The composition of

according to the groups.

Table II. 'Compositipn of concentrates

the supplemental concentrates is shown in Table II,

Group number

Ingredient vt ] I , 11 IIT IV
| % % %
Barley -1/ . 21.95 - 10.98 —
Oats -— 21.95 10.98 —
Dried molasses beet pulp -—- 21.95 10.98' ——
-Soybean o0il meal —— 29.27 14.63 ——=
Cane molasses _— 4.88 2.44 -
Dehydrated alfalfa o= - 50.00 100.00
100.00. 100.00 ‘

1/ Group I received a co

mmercial 20% protein pellet.

-100.00
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PROCEDURE
The data wére transferrediﬁrom the ewe card file to the Master IBM
work sheets.' Each ewe in thélgand has an individual card on which'hér life-
time record is kept. The IBM work sheéts are medium=ﬁeavy sheets of paper
10 1/2 inches by 21 inches. At the extreme left edge of the sheets there is
a colump 1 inch wide for recording-the individual eaf=tag number of the ewe.
'The next- sixteen inches is divided into 80 columns, 5 mm. wide. The head-

ing: for *each. column or columns is listed. at: the top. as shown in figure 1.
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Figure 1. A cut-out section of “the Master-IBM-work sheet, -
showing -the- headings, number of columns-used under each head=
ing~and- the .order in-which the headings-were placed.

The headings used for this data are listed-‘chronologically as -they"
appeared -on--the work sheet.- Ewe. number, -s$heep-number, breed, line, sire,
type of birth (ewe), age of dam, dabe of birth, birth weight, weight on
forest, weight off forest, December 1, 1949, weightv April 5, 1950, weight,
September 20, 1950, weight, March 27, 1951, weight, yearling fleece weight,

yearling fleece grade, yearling fleece length, two-year-old fleece weight.
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two-year-old fleece grade, two-year-old fleece length, ewe index (as a
lamb), date of birth of lamb, type of birth of lamb, live lamb, sex, cﬁrd:
number, birth weight of lamb;, lamb loss, sire of lamb, weight of lamb on
forest, weight of lamb off—fﬁreét, lamb index, cottonseed meal lot (first
winter for ewes), and dehydrafed alfalfahlbt (second winter for ewes).

A code system was set up to reduce the number of necessary columns,
and .also to get data 6n the work shee£, which was‘nqt itself a number or
numbers. The ¢ode was as’follows:

Ewe nﬁmber ————— The ear-tag number of the ewe.

Sheep number---All ewes received a code number starting at 9000 and
ending at 9258.

Breed-;--—é--—nRamboulllet (1), Targhee (2), Columbia (3).
Line---=—cmeuu- Rambouillet - 2000 (02) 6000 (06)
3000 (03) 7000 (OT)
5000 (05) 8000 (08)
Targhee - 0 (o00) . . 6 (06)
) "2 (02) 8 (08)

4 (04) o

Columbia - .. 0 (00) 4 (04)
-2 (02) 4K (09)

. . . X |
Type.of birth--Single (1), twin (2), triplet (3), dry (4), sfiink (5),
born twin, raised single (9).. :

Date of birth--(ewe)'Yedr éﬂﬂxdaf ofnyedr.
Weights=-==~==m== A1l welghts are actual weights in pounds.

Fleece grade---Fine (1), 1/2 bldod (2) 3/8 blood (3), 1/4 blood (4);
low 1/4 blood (5);, :

Fleece length—dStaple (1) french (2) clothing (3).
Date of blrth—-(lamb) Day of year

Y —— H2025 (1), H2046 (2), K3003 (3), ete.




Card number—-——(lf

(2)

Live lambs----- (1)
' (2)
(3)

(4)

(5)

Lamb 10S§=e==m- (0)

-28'

Slngle of f1rst Tamb.. 1/

Second. lamb.

Single, alive.

Twins, both

alive.

Single, grafted to another ewe.
Single, lamb died.
Single, lamb died, another grafted on.
Single, born dead.

Twins, born
Twins born,
Twins born,

Twins born,

Twins born,
Twins born,
Twins born,

Not lost.
At birth.

dead.
one alive,
one died.

one dead.

one died after on forest.

both died.

one grafted to another ewe.

lambs died,

In lambing, book.
Before on-forest.
While op~forest.

Slink.

(1), Ram (2).

another lamb grafted to her.

Index~=~——=—=—~ Actual index for both ewe and lamb.

The data were transferred from the Master IBM work sheets to the

regular IBM cards.. Each card contained the entirq record of one ewe from

her birth to the weaning weight of her first lamb.

Standard IBM procedure was used in sorting the cards and tabulation

of data.

1/ Each ewe that gave birth to two lambs had twb different cards, one for
each lamb. The ewe data was put on both cards.
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RESULTS AND -DISCUSSION

Growth of the Ewes from Birth to Twenty-three
Months of Age

Records of the growth of two hundred and fifty=nine purebred ewe
lambs seiected for replacement ewes in the band, were collected and
analyzed in an effort to associate some factors of growth or dévelopmént
with the subsequent production of the ewes as two-year-olds.

The growth of -these ewe laﬁbs was measured by body weights taken at
irregqular iptervaIS‘frqm birth to twenty-thrée months of age. Dates_of
"weighing confdrm-to approximate dates which might be convenient and
practical for the commercial range operator.

The body weights of the ewes, from birth to twenty;three months of
age, are shown in Table ITI, by breed and -lines within the breeds.

The line of bréeding had little effect on the growth rate of the
Rambouillet ewe lambé, The ewe lambs in the 8006 line were slightly
heavier at birth than the other five lines. The 8000 line lambs main-
tained this advantage for seven months; however, the advantage was lost-
before the lambs reached twenty-three months of age.

The line of breeding had an effect on the rate of growth of the
Targhee ewe.lambs. The ewe lémbs in the 0 line were the lightest of the
fiVe lines from birth fo twenty-three months of age, with only one ‘excep-
tion, when, at one_yeaf of age, they were slighily heavier than the lambs
in the 2 and 4 lines, Thé ewe_lgmbs in the 8 line were the heaviest of
the five lines from bifth to twenty-three months of age. At birth, the

ewe lambs in the O line weighed 8.5 pounds compared to eWe.lambs in the 8
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Table III. Growth of ewes as .shown by body weights

e —

e e—

Rambouillet lines

. 2000 3000 5000 6000 7000 8000
Date weighed Pounds
Birth 9.5 9.6 9.5 10.0 9.2 12.0
July 7, 1949 C T 463 49.2 49.8 50.3 47.6 51.1
Aug. 26, 1949 -67.8 71.3 71.9 72.2 71.2 © 73.3
Dec.'1, 1949  82.7 85.1 85.7 84.3 84.3 8.7
April 5, 1950 100.5 97.6 103.1 102.1 97.8 - 101.6
Sept. 20, 1950  118.7  120.6 121.5  122.0 - 122.8 * 123.0
Dec. 20, 1950 122.5° '125.9  ‘128.8  126.1 125.2  124.2
Mar. 27, 1951 127.9  129.2  127.5  130.1 131.1  125.4
' ~ Targhee lines :
0 . 2 4 6 8
Date weighed , | Pounds _
Birth 85 9.6 9.0 9.4 10.4
July 7, 1949 45.3 47,8 51.1 49.5 52.5
Aug. 26, 1949 66.1 7.3 . 73.3 72.7 76.0
Dec. 1, 1949 80.9 81.7 83.7 85.8 92.0
April 5, 1950 95.2 94.5 047 99.1 108.5 .
Sept. 20, 1950 121.4  193.5 126.4 129.9 130.3
Dec. 20, 1950 121.0 121.0 124.7 -~ 128.5 131.1
' ' 5

March 27, 1951 122.1 125.3 127.0 129.9

138.
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Table III con't.

Columbia lines

0 2 4 4K

Date weighed Pounds | L
Birth 10.4 9.6 ' 10.0 9,1
July 7, 1949 54.8 53.5 59.0 46.2
Aug 26, 1949 77.8 77.6 83.3 -73.4
Dec. 1, 1949 - 87.4 90.0 94.3 80.0
April 5, 1950 105.4 107.3 _ 110.7 .97.9
Sept. 20, 1950 132.6 ~130.2 133.0 126.1
Dec. 20, 1950 132.0 127.6 133.5 124.1
8 129.9

March 27, 1951 135.8 133.7 134.

line that weighed 10.4 pounds at.birth, The weight of the ewes in the O
and 8 lines was 122.1 pounds and 138.5 pounds respectively at twenty-three
months of age. : |

The O line of Columbia'ewe lambs were the heaviest of the four lines
at'birth and at twenty-three months of age. The ewe lambs in this line
were nof consistantly heavier than the other lines throughout the period,
however. The éﬁe lambs in the 4K line were consistantiyAthe lightest of
the four lines from birth to twenty-three mpnths.of age. The lambé in the
0 line weighed 10.4 pounds at birth compared to the lambs of the 4K liné

that weighed 9.1 pounds at birth. The weight of the éwes at twenty-three




32

of age for the 0 and 4K lines were 135.8 pounds and 129.9 pounds, respec-

tively. The 4Kzline.is not a purebred line.

The average body weight of the ewes in the different lines within

breeds have been combined and are shown in Table IV,

Table IV.

Growth of Rambouillet, Targhee, apd Columbia ewes
as shown by body weights '

Date weighed Age Rambouillet Targhee Columbia
in mo. avg. lbs. avg. 1lbs. avg. lbs.
Birth 0 9.5{ 9.4 9.4
July 7, 1949 2 49.2 49.1 49.2
Aug. 26, 1949 4 . 71.3 71.6 . 75.1
Dec. 1, 1949 7 84.9 84.6 83.3
April 5, 1950 11 101.4 98.3 . 1011
Sept. 20, 1950 16 '121.3 125.7 128.0
Dec. 20, 1950 19 124.4 124.7 126.2
Mar. 27, 1951 23 128.4 ,128,2  131.5

The Columbia ewe lambs were approximately 4.0 pounds heavier at wean-

ing than were the Rambouillet or Targhee lambs.

The weaning weight advan-

tage shown by the Columbias diminished during the first winter feeding

period, but was apparent again through the grazing season, from April to

September. During the second fall, the weights of the Columbia ‘ewes

dropped, contrary to weights of the Rambouillet ewes. The Targhee ewes
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also dropped in weight during the second fall, but less than did the Colum-

bia ewes.

150

140

Rambouillet
Targhee

Columbia

0 2 4 6 8 10 12 14 16 18 20 22 24
Age in months
Figure 2. The growth of the Rambouillet, Targheel and

Columbia ewes from birth to twenty-three months of age.
See Tdble 1V.
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Table V. Growth of Rambouillet lines by type of birth
Line 2000 : 3000 5000
Type 1 2 91/ 1 21/ 9 1 2 9
Pate weighed 1bs. 1bs. 1lbs. 1lbs. ‘1bs. 1lbs. 1bs.. 1bs. 1lbs.
Birth 10.8 | 8.0 6.2 10.6 9.8 8.4 10.0 8.8 8.3
July‘7, 1949  50.9 38.6 44.0 50.6 45.0 48.5 51.7 43.3 49.0
Aug. 26, 1949 . 72.2 59.8 68.0 T72.8 67.0 70.5 73.7 66.7 7l.4
Dec. 1, 1949 85.8 78.0 78.0 84.4 83.0 86.5 86.3 82.7 ée.s '
Apr. 5, 1950 . 102.4 97.4 98.0 95.8 96.0 100.2 103.9 99.7 103.6°
Sept. 20, 1950 120.9 115.8 - 114,0 - 117.6 131.0 121.8 121.4 121.9 121.3
Dec. 20, 1950 124.4 119.0 123.0 124.2 131.0 126.8 .123.9 122.9 124.4
Mar. 27, 1951 130:.4 124.6 122.0 129.2 186.0.127.5 128.4 128.1 123.4
Line 6000 , 7000 8000
Type 1 2 9 1 21 9 1 2 91/
' Date weighed  1bs. Tbs. 1bs.  1Dbs. lbs. 1bs. 1lbs. 1bs. 1bs.
Birth 1.1 8.0 9.2 9.7 9.2 7.2 '12.1 ---  11.2
July 7, 1949 54,0 45,5 47.0 51.9 42,0 35.5 53.8 ~---  35.0
Aug. 26, 1949 75.9 69.0 68.5 ' 76.4 62.0 57.5 76.8 --—=  52.0
Dec. 1, 1949  88.4 82.5 79.5 89,2 74.0 75.0 88.7 -—  T75.0
Apr. 5, 1950 106.6 98.0 97.5 102.3  86.0 90.0 103.7 ---  89.0
Sept: 20, 1950 125.1 1155 120.0 127.4 115.0 110.5 124.8 --- 112.0
| Dec. 20, i950 129;4 123.0:'122.8 129.0 116.0 116.5- 125.0 --- 120.0
Mar. 27, 1951 133.9 122.5 127.5 136.7 '117{0 118.5 126.0 ~--- 122.0.

1/ One eWe.

-
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Table VI. Growth of Targhee lines by type of birth

Line 0 2 4 :
Type 1 2 9 1 2 9 1 2 19

Date weighed 1lbs. 1bs. ~ 1lbs. 1bs. 1bs. 1bs. 1bs. 1bs. 1ibs.
Birth 8.8 8.1 83 1.1 80 80 9.1 9.0 8,9
July 7, 1949  48.5 38.9 49.3 49.8 37.0 46.7 52.2 45.0 55.0
Aug. 26, 1949 69.2 59.5 .71.7 72.6 66.3 68.7 T4.8 66.7 75.0
Dec. 1, 1949 80.9 .79.5 83.5 82.5 78.0 8l1.0 85.8 76.0 81.5
A.pi.-5v 1950  93.8 94.2 102.0 94.5 97.0. 89.5 94.8 87.7 105.0
Sept. 20, 1950 120.0 124.5 '119.8 124.7 119.5 120.3 127.3 121.7 127.0
Dec. 20, 1950 119.9 121.9 122;8‘ 122.0 119.0 116.3 . 125.4 120.0 127.0
Mar. 27, 1951 117.2 128.1 125.8 121.6 125.2 118.0 127.2 122.7 132.0
Line' 6 8

Type 1 2 91/ 1 2 9

Date weighed 1bs. lbs. lbs. lbs. 1bs. 1bs.
Birth 10.2 8.8 6.6 ' 10.6 9.1 ——-
July 7, 1949 52.9 46.8 40.0 52.8 50.0 ——
Aug. 26, 1949 75.9 71.0 59.0 76. | 2.7 ———
.Dec. 1, 1949 89.7 82.6 74.0 92.4 89.7 -
Apr. 5, 1950 102.9 9.6 85.0 109.0 105.0 -
Sept. 20, 1950 134.6 . 127.6 109.0 130.0 132.0 _—-
. Dec. 20, 1950 134.0 - 124.6 110.0 130. 133.3 .
Mar. 27, 1951 133.1 128.4 115.0 138. 140.0 S

1/ -One ewe.
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Table VII. Growth of Columbia lines by type of birth

Line ' 0 ' . . 2
Type . 1 2 1/ 9 o 1 2 91/
Date weighed Tbs.  1bs  1bs. Tos. Tos. - 1bs.
Birth . 10.8 8.6 e 16.1 - 5.6
July 7, 1949 57.8 . 43.0 - 55.0 ——- 43.0
Bug: 26; 1949 81.2 64.0 i 78.9 - 67.0
Dec. 1, 1949 90.8  T4.0  -i- 9.5 - 86..0
Apr. 5, 1950 110.2 86.0 - 107.8 e 104.0
Sept. 20, 1950 136.2 118.0 e 130.2 - 130.0
Dec. 20, 1950 135.0 120.0 s -e- 127.9 . 125.0
Mar. 27, 1951 - 142.5 109:0 e 135,9 - 134.0
Line 4 S 4K _
Type 1 21/ 9 1 2 -~ . .9
, Date weighed . 1lbs. 1bs.: lbs.: _ 1bs. 1bs: ibs.
Birth 10.2 9.5 —— 9.3 8.8 8.4
July 7; 1949 61.3 52.0 ime 45.8 52.5 46.2
Aug. 26, 1949 85.5 79.0 —— 73.3 81.5 70.6
Dec. 1, 1949 93.0 97.0 - 79.2 100.5 76.0
Apr. 5, 1950 108.0 116:0 ~== 96.0 126.0 97.2
Sept. 20, 1950 128.3 147,§ dim 124.9  146.5 125.0
Dec. 20, 1950  128.3 149,0 ——- 122,3  152.5 122.0
Mar. 27, 1950 1330 140,0 - --- 127.6  166.0 128.2

-1/ One ewe.
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The greatest spread in average weights of the three breeds at a
pafticular time was at approkimately sixteen and one-half months, when thé
Columbia ewes weighed 128.0 poun&s; the'Targhees;.125,7 pounds; and the
Rambouillets, 121,3:pounds; a difference of 6.7 pounds between the Colum-
bias and Rambouillets. |

The growth curve of the Rambouillets, Targhees, and Columbias was
quite similar for the twenty—tﬁree month period. The Columbia ewes were
four pounds heavier at weaning time, which could be important if the iambs
were to be marketed at that time. The Columbias were 6.7 pounds heavier
in the fall, as yeariings.

-Type ‘of birth has been designated by the numbers 1, 2, and 9, which
“will be'ﬁééd throughout this paper. TYpe 1 refers to lambs born single
and raised single; type 2 refers to lambs born twin and raised twin; and
type 9 refefs to those lambs which‘weré born as twins and raised as singles.
The type 9 classification are any lambs which were born as a twin and did.
riot have a‘mate living at weaning time. Ih the tables pregenfed herein,
Tables V, VI, and VII, for exémpleb the type 9 iambs have been-classified
by themselves. In such cases,.alltbifth weights and some of the "oﬁ=
forest™ weights actually include the average weights of twin lambs, which
. means- that all lambs in this classificatién'are not raised.as singles from -
birth to weaning. ,

The weights shown in Table III are average weights for the lines;
however,’the ratib of the types of births within lines vg;ies considerably

as shown in Table VIII, thus the average weight of the line may be raised
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Table VIII. Number of ewes by breed, line, and type of birth

Rambouillet 2000 3000 5000

Grand total

6000 .7000 8000  Total
Type 1 9 5 27 8 7 62
Type 2 5 1 7 2 1 16
Type 9 "1 4 7 6 2 21
Total 15 10 41 16 10 99
Targhee 0 2 4 6 8 Total
Type 1 13 21 14 7 20 75
Typé 2 8 4 3 5 3 23
Type 9 4 3 2 1 - 10
Total 25 28 19 13 23 108
Columbia 0 2 4 4K Total
Type 1 . 4 8 3 27 42
Type 2 1 - 1 2 4
Type 9 - 1 - 5 6
Total 5 9 4 34 52
. 259

1/ The number of ewes given in this table is'the total number of ewes

within the given classification; however, in working with sheep that
are managed under range conditions, some of the sheep are lost from
time to time, and are not weighed, therefore some of the average .

weights given in this paper are computed from fewer numbers of sheep

than are shown in this table.
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.0or lowered, debending upon the number of single Eorn.lambs in the line
compared‘to the number of twin born lambs.

Considerablé wvariation was found in the average weights of the ewes
‘within lines, Between the three types of births as shown in Tables V, VI, -
and VII. The relationship,éf the weights of the ewes of the different
types of births, within lines, varies from one date to anothet. |

The lambs born as singles'(tYpé i) had weight advantagegtof varying
amounts in all lines of the three breeds 6vef the lambs born as twins. In
most casés they retained this advantage until twenty-three months of age.
The two major exceptions to this condition occurred‘jn the Targhee O line
and the Columbia 4K line. ,AfAtwénty—fhrée months of age, the type 2 and
type 9 ewes of the Targhée 0 line had a weight advantage of 10.9 pounds
and 8.6 pounds respectivelf over the type 1 ewes of this line.

The type 2 and fype‘é ewes of the Columbia 4K line had weight advan-
tagés-of 38.4 pounds and'0,6 pounds respectively ovef the type 1 ewes at
twenty-three months of age. The large advantage shown in the type 2 ewes
was apparently due to individuals, since there were only two ewes of this
type in the 4K line. The number and weight of the fetuses in the ewes may
have had some effect on the differences in weight between. the three types
of ewes. \

Commerciél appIicé&idh;of selectibp based on- body weights would de-
pend upon two factor# of signifiqant importance; (1) the earliest stage
éf maturity when body weights could be correlated to production, and (2)

a time that the sheep could be handled and weighed with the greatest

—_
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econdmy.and'practicébility for the,préducef.

The time of culling, of,selectiﬁﬁ of replacements varies from one
ranch to another; hOWEVef, moét com%ercial operators must make some selec-
tion at weaning time,,whethér-furfhé? selections are made at a later age
or not. Some opera;ors may carry an excess of ewe lambs t6 fall yearling
age, then make their finél séiectibﬁ alqﬁg with the culling of the ewe
Lbénds. For this reéson, thé weaning weight 6f the ewe lambs and'their
-weight at fall yearling age have been coffelafed with their two?year Qid
"prqduct1on

The average birth we1ght of the Ramboulllet type 1, type 2 and type 9
Tambs® were 10.3, 8.6, and 8.5 pounds respectively as ‘shown in Table IX.
The'Weight differences bétﬁeen the types were magnified by wearing time,
when' the lambs were approx1mate1y four months old The type 1 lambs
averaged 74.3 pounds; the type 2 lambs,; 64.0 poundsu and the type 9 1anibsv
68.0 pounds; at weaning, When the Rambou11;et ewes reached sixteen and "one-
half months of age, or fali yéa;l?nglagé, the differenéé'in-average weight'
of - the three types of birth wgé-rédﬁced‘to approximately 3.3 pounds. The
type liewes weighed 122.5 ppuﬁds compaxed to 119.3 and 119.2 pounds réspech
tively in tyﬁes 2 and 9. | | |

Thg_tYpe.I Targhee lambs Wéighed 9.8 pounds at birth cpmpareﬂ'to 8.1
pounds for the type 2 and type 9.lémbSm At weaning time, the type 1 lambs
weighed 73.6 §0unds; fheutype 2 lambs{6$;8‘pouhds; and4the‘type 9 lambs
weighied - 69.4 pounds. The Qifferencetbetween the type';,iémbs and. the type

2 Tambs was 4.2 pounds, with the type 2 lambs being the lightest.
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At fall yearling age, the type 1 Targhee ewes weighed 126.7 pdunds.qnd

the type 2 ewes; 124.9 pounds, a,difference‘of 1.8 poundé. The type 9 ewes
weighed 120.3 pounds, 6.4 pounds lighter than the type 1 ewes and 4.6 pounds
lighter than the type 2 ewes. ' :

~ Table IX. Wéights of ewés-by breed and type of birth

— :
Breed Rambouillet Targhee Columbia
Type 1 2 9 1 2 9 I 2 9

Date weighed 1bs. 1bs. 1lbs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
Birth 10.5 8.6 - 85 -9.8 81 8.1 9.7 90 7.9
July 7, 1949 52.0 42.1 46.1 512 42.8 47.9 49.7 50.0 45.7
Aug. 26, 1949 T4.3 4.0 68.0 73.6 65.8 69.4 T75.8 T6.5 69.8
Dec. 1, 1949  86.9 0.7 2.4 8.2 80.86 614 83.2 93.0 77.7
Apr. 5, 1950 103.2 97.7 99.0 99,2 95.8 98,0 100.2 113.5 98.3
Sept. 20, 1950 122.5 119.3  119.2 126.7 124.9 '120.3. 127.2 139.5 195.8
Dec. 20, 1950 125.4° 121.8 123.4- 125.7 123.2 120.4 125.0 143.5 123.5
Mar. 27, 1951 130.2 126.1 124.7 128.7 126.5 123.6 130.5 145.2 129.1

The average birth Weighi of the Columbia type 1, -type 2, and fype 9
lambs were 9.7 pounds; 9.0 péunds, and 7.9 pdunds'reSpectivelya The type 1
Columbia ewes weighed 75.8 pounds at weaning, the type 2 ewes weighed 76,5
pounds, and the tyﬁe 9 ewes weighed 69.8 pounids. The type 2 éwes were 0.7
powndé heavier than the type 1 ewes, and the type 9 éwes were 6.0 pounds

lighter than the type 1 ewes at weaning. At fall yearling age; the type 1
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Figure 3. The growth of the Rambouillet ewes from birth

to twenty-three months of age. The ewes have been group-
ed by type of birth as shown in Table IX.
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Figure 4. The growth of the Targhee ewes from birth to

twenty-three months of age. The body weights were taken
from Table IX.

24
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Figure 5. The growth of the Columbia ewes from birth to

twenty-three months of age. The body weights were taken
from Table IX.
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‘Columbia ewes weighed 127.2 pounds; the type 2 ewes, 139.5 pounds; and the
type 9 ewes, 125.8 pounds. o -

The 12.3 pound difference in weight of tﬁe type 2 and type 1 Columbia
ewes is probably partially due to the limited number of ewes in the type 2 .
classification. However, only six Qf the 42 ewes in the type 1 classifica-
tiop were heavier than the average of the type 2 ewes at fall yearling age.

(The growth of the Rambouillety Targheév and Columbia ewes, as detert
mined by body weights, are 'shown in figuies 3, 4, and 5 by the type of
birth of the ewes. .The weights.used in the figures were taken from Table
IX.

Effect of Sires on Body Weights
of the Ewes

The weights of the Rambouillet ewes at birth, weaning, and fall year-
ling age are given in Appendix Table I by line, sire, and fype of birth.
The 2000; the 6000, and the 7000 lines had only one sire per line, so6 the
sire effect cannot be separated from the iine effect. The ewes in the 3000
line were sired by four rams, and because of limited numbers-of ewes from
each sire, individual differen@es'between ewes are probably grea?er than
the sire differeﬁces.

In the 5006 line, the type 1 lambs sired by ram 7 (the code number of
the rams will be used} rather than fhe actual number for brevity) weighed
10.3 pounds -at birth, 75.0 pounds at weaning and 126.8 pounds at fall year-
liﬁg age. 'fheltype 2 lambs sired by ram 7 weighed 9.8 pounds at birth,-

74.3 pounds at weaning and I34.0 pounds at fall yearling age. The type 9
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lambs sired by ¥am 7 Weighed 8.6 pounds at birth, 71.3 pounds at weaning
and 125.0 pounds at fall yearling age.

' The lambs sired by ram 8, a second ram used in the 5000 line, were
coiisistantly lighter than the lambs sired by ram 7. The type 1 1aﬁbs
sired by ram 8 weighed 10.0 pounds at birth, 73.3 pounds at weaning and
119.5 pounds at fall yearling age; or 0.3 of a pOundllightér at birth, 1.7
pouﬁds lighter at weaning and 7.3 pounds lighter at fall yearling age than
the lambs sired by ram 7. |

The type 2 lambs sired by ram 8 weighed 8.1 pounds at birth, 58.5
pdunds'at weaning, and 112.8 pounds at fall yearling age. The type 9 lambs
sired by ram 8 weighed 8.0 pOunds:at'bith, 71.5 péﬁnd§'at weaning, (0.2
of a pound more than the lambs of the corresponding type, sired by ram 7)
and 118.5 pounds at fall yearling age.

The type 1 lambsnsired by ram 11 in the 8000 line wereé heavier at
birth and at fall yearling age than the type 1 lambs.sifed by ram 12. At
birth, the type 1 lambs sired by ram 11 weighed 12.3 pounds or 0,4 6f a
pound more than the lambs of the corresponding type sired by ram 12. At
weaning, however, the lambs sired by ram 12 ﬁere 5.0 pounds heavier than
‘the lambs sired by ram 11. At fall yearling age the lambs sired by ram 11
weighed'128.0 pounds, 6.3 paunds.heavier than the lambs sired by ram 12.

The limited nuitber of lambs sired by somé rams in the five Targhee
lines makes ii.diffiCu{t to comparé fams within lines, because of indivi-
dual differeﬁces. The code number, 99, indicates that the sires of the

individual lambs are not known; theréfore; making comparisons bf the
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‘progeny would be comparing line-bred pfdgeny to out-bred prdgeny.

The weights of the Targhee ewes afe‘§hownlin Appendix Table IT by
line, sire, and type of birth. The weights of the Columbia ewes at birth,
weanlng, and fall yearllng dge are shown in Appendlx Table III by 11ne,
sire, and type of birth.

Comparisons of rams within lineslmay be'confbunded with selection
pressure, since the lambs were @ selected ‘group of replacements However,
if 'all other selection d1fferent1a1s were equal, the body weight of the
progeny, at birth, weaning, ﬁr fall yearling age, might be considered a

valid method of evaluating the sires.

Birth Weight of Lambs

The birth weight of lambﬁ was significantly affecteéd by the type of
birth. The importance of the differeece in birth-weights of single and
twin lambs was probably most evident in its relation to the growth of the
lambs during early age.

Phillips’ (1937) repdrted an 8.3 pound difference in weight at four
monihs ofvage for lambs under and over 8.0 pounds at birth, and a 9.4
pound difference at one yeaf'of‘age, favoring the heavier lambs at birth.
In a later report, Phillips and Daweon (1940) stated that type of birth,
‘time of birth and birth we1ght Were elii;elated to the weight of the lambs
at three months of age. The:welght a@vantqges were in faydr'of singles,
early, and heavy lambSMresbectivefy,: yﬁé differences, hdweVér,»became leés

evident with inecreasing age. Differeﬂbes in male and female lambs Bedame
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more prondunced with increasing age.

The effect of birth weight en the survival of lambs probably varies
to a.degree with ‘the different. breeds of sheep. Philifps (1936) found that
Southdown lambﬁAweighiﬁgéyo-pounds or bverklhad a better chance of survival
than lambs welghrngless than 6 O pounds Of lambe weigﬁiﬁg%Sblpound§ or
less, thirty-two percent werd born dead or dled within a month after b1rth
compared to a seVen percent, lose 1n lambs welghumJOVer -6 0 pounds.” This
study would 1nd1cate that surv1va1 of lambs is: related to the type of- b1rth
'when cons1der1ng the d1fference in b1rth welght of gingle and twin lambs.
Ph1111p5'and Dawson (1940) reported no c0n81stant~d1fference in morta11ty
of single and twin lambs. The surv1va1 of early lambs tended to be greater
tHaL the late lambs, the dlfference was not 51gn1f1cant however.

‘The average birth weight of the Rambou111et type 1 lambs (those lambs
born to. the two-yeqrrold ewes in. this study) not 11v1ng to wean1ng t1me
‘'was 11.4 poundsv 3 of a pound heav1er than the average birth weight of
all the Rambouillet lambs of this type‘of bi#th. The average birth weight
of the Rambouillet type 2 lambs not 11v1ng to weaning time was 7.8 pounds,
0.7 of a pound 11ghter than the average of thls type. .

The average birth weight of the Targhee type 1 lambs rot living to
weaning age was 10.1 pounds, ‘1.0 pound less than the averagegfbﬁ this type
of birth. The average birth weight of the Targﬁee tyﬁe 2 lambs not living
to weaniig age was 7,4:pounds, 1.4 pounds less than the average of this
" type. | | )

" -It is apparent -that the birth weights of the lambs in this stq%y had
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little or no relationship to the mortality of the lambs, since the average
birth weights of the lambs nét living to weaﬁing age were very near the
average of the type classification in which the losses occurred.

The average birth weight of the Rambouillet type 1 lambs varied from
‘1035 pounds in the 5000 line to 12.3 pounds in the 8000 line. The type 2
jambs in the 7000 line had the lightest -average birth weights, 7.6 pounds,
‘whilé the type 2 lambs in the 6000 line were the heaviest, é.é pounds, at
birth. The differences in the birth weights .of the lambs of the six Ram-
bouillet lines were highly significant. There was é highly significant
difference in the birth weighi of the:type‘l and type 2 Rambouillet lambs.

The variation in average birth weight of the lambs of the five Taréhee
lines was less than 1.0 pound. The type 1 lambs of the O and 2 lines
averaged 10.8 pounds at birth,‘while the lambs of the 4 line averaged 11.7
pounds at birth. The type 2 lambé of the O line averaged 8.2 pounds at
birth and the lambs‘qf.the 8 line averaged 9.1 pounds at birth. The differ-
ence in the birth weights of the lambs of thevfive Targhee lines was not
significant. There was a highly significant difference in the birth
weights of the type 1 and type 2 Targhée lambs.

ThefCQlumbia type 1, line 2 lambs were from 1.0 fo 1.3 pounds heavier
than the type 1 lambs of the other Columbia lines. Altﬁoﬁgh'the average
birth weights of the typé_z CoTﬂmbia lambs varied more than the type 1
lémbs, the difference betweeh the fourilines was not significant. The
difference in average birthiﬁeight of the type 1 and type‘2 lambs was

highly significant.
A\
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. The Rambouwillet type 1 lambs averaged 11.1 pounds at birth and the
type 2 lambs averaged 8.5 pounds at birth, with an average of 10.7 pounds
for all Rambouillet lambs born to the two-year-old ewes. |

The Targhee type 1 lambs averéged 11.1 pounds at birth and the type 2
lambs averagedIB.B pounds at birth with an average birth weight of 10.5
pounds for all Targhee lambs.

The average birth weight of all Targhee lambs was Slightly Iower than
.the average birth weight oflall Rambouillet lambs due to almost twice as
many twin born lambs in the Targhee breéd.

The average birth weight:of the type 1 Columbiallambs was 10.6 pdunds,,
0.5 of a pound less than either the Rambouillet or Targhee type 1 lambs.
The type 2 Columbia lambs averaged 9.2 pounds at birth, 0.7 of a'ﬁoundn

Table X. Average birth weight of Rambouillet lambs by
line and type of birth

'All'types

Line Type 1 'T#pe 2
lbs. no. 1bs. no. - 1bs. no.
2000 11.6 14 8.0 - 2 11.1 16
3000 11.1 7 8.1 6 9,7 13
5000 - 10.5 36 9.4 4 10.4 40
6000 11.7 14 9.6 2 11.5 16
7000 0.9 9 7.6 2 10.3 11
8000 12.3 7 - - 12.3 7
Mvetage 11,1 87 8.5 16 - 10.7 103
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Table XI. Aﬁbfage birth weight of Targhee lambs by
line and type.of birth

e
——

Line - Type 1 . o jType 2¢ o “-All types .

1bs. _ no. 1bs. no, ibs. . no.

0 10.8 22 8.2 2 | i0.5 24
2 10.8 22 8.6 8 10.2. 30
z:i 11.7 13 8.8 10 10.4 23
6 11.5. 11 8.8 2 111 13
8 10.9 . 17 91 8 10.4 25
Ayerage 11.1 85 8.8 30 10.5 115

T
H

Table XII. Average birth weight of Columbia lambs by
line ‘and type of birth

I

Line ‘ Type 1. _ . ':1 Type 2 A1l typeé‘
- lbs. no. 1bs. no. 1bs. ng.
0 10.4. . 3 C 86 2 0.7 5
2 1.5 1 _ 10.0 2 1.2 9
4 10.2" 3 8.2 2 9.4 5
4K 10.5 - 30 9.4 6 10.3 36
| Average _io.é . 43 | 9:2 12 10.3 - 55

heayier than the type 2 Rambouillet lambs and G:4-of a pound heavier than
the type 2 Targheé lambs. 'The average birth weight of all Columbia lambs

was 10.3 pounds.




52
The. average birth Weiéhts of the lémbs are shown in Tables X, XI, and
XII by'breeﬁ, line and type of birth. .Tﬂe“anaiysis of variance of these
birth weights are shown in Appendix Table IV.
A highly significant difference (1% level) exists between 'Iiﬁeso in

the average birth weighf of the Rambowillet Tambg. The difference in the

birth weight of tlie Rambouillet type 1 lambs‘ﬁﬁd'type'2 lambs was highly

significant (1% level).

The birth weights of the Tambs in the five Targhee lines were not
significantly different; however, the difference in the birth weights of
the Targhee ‘type 1. lambs and type 2 lambs was highly significant (1% 166@1),

There was no signif&cani difference in the birth weight of the lambs
in the four Columbia lifes. The differencé in-the birth weights of the
Coluibia type 1 lambs and type 2 lambs was highly significant (1% level).

There was no significant difference in the birth weight of the lambs

from the Rambouillet, Targhee, and Columbia - ewes.

Birth Weight of Ewes and Birth W?ights-qf Their Lambs
The average birth weighﬁﬁ of the ewes of the three breeds'wéré lower
than the average birth weights of'the 1amb§'they”produceﬂ as two-year-=6lds.
The Rambouillet type 1 ewes weighed 10.5 pounds at birth compared to' type 1
lambs weighing‘li.l pounds at birth. Thé Ranbouillet type'2 1amﬁs and
type 9 lambs weighed 8.8 pounds and 8.4 pounds respectiveiy,'comparéd to
.8‘6 and 8.5 pounds for the birth weights of the ewes of the same types,

The average birth weight of the type 1,'type 2 and type 9 Targhee ewes
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Figure 6. Ear-tagging, docking and the recording
of birth weights of new-born lambs.
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9.8 pounds, 8.1 pounds and 8.1 pounds respecfively, compared to 11.1
pounds, 9.0 pounds, and 8.4 pounds for thg birth weights of the lambs of
the same breed.and types. -

The average birth weight of the type 1, type 2, and type 9 Columbia
ewes were 9.7, 9.0, and 7.9 pounds réspeétively compared to the Columbia
lambs, which weighed 10.6, 8.4 and 9.6 pounds respectively for types 1, 2,
and 9.

In the previous comparisons of birth weights of ewes and their lambs,
io correction has been made for sex of lamb. No consistant difference was
found in the average birth ﬁeight of the type 2 male and female lambs. The
type 1 ram lambs were consistaﬁily heavier at birth thaﬁ the type 1 ewe
lambs iﬁ averages for the'breeds, and in part explains what otherwisé,ﬁight
seem important genetic‘progresé.»

An average of 12.6 pounds of 1amb was born per ewe in the Rambouwillet
3000 line, 2.2 poﬁnds more lamb perneWe than the 5000 line. In the 3000
line, three of the ten ewes gave birth~fd\twin lambs, and there were no dry
ewes in the line. In the 5000 lihe;_ﬁwﬁvdflthe‘fﬁftyadne‘eWes'gaVe birth |
to twin lambs, and there were two dry-eﬁes in this line.. fhe évérage
pounds of lamb born per ewe in the remaining four lines of Rambouillet ewes
-féll between the-exf%émes of the 3000.ahd the 5000 line.

~ The number of ‘ewes within liﬂés'afé”given in Tabie‘XIII with their
lambing records, the number of ewes lambing, the number of dry -ewes, the

number of single andnmultiple.births and the pounds of -lamb born per ewe.




55

Table XIII. Lambing records of Rambouillet ewes by lines

R Line ' " 2000 3000 5000 6000 7000 8000
No. of ewes , 15 10 - 41 16 10 7
No. of ewes lambing | 15 10 39 1/ 115 - 10 7
No. of dfy ewes 0 - 0 2 12/ 0 "”0
No. of single births 14 7 37 14 9 - 7
No. of multiplé births 1 3 2 1 1 0
No. of lambs born 1 13 41 16 11 7
Lbs,‘of.lamb born per ewe  11.9 12,6 10.4 ~11.5 11.4 12.3

The average pounds of lamb born per ewe in the Targhee 4 line was 13.3
pounds, wh11e the ewes in the Targhee 0 line gave birth-to 10.1 pounds of
lamb per ewe, a difference of 3.2 pounds per ewe. Five of the nineteen

-ewes in the 4. llne had twrn.iambs, compared Lo one set of twin lambs from
twenty-five ewes ;n the O 11ne. Two of the*twentYefqve ewes in the O line-
were dryn There were no dry ewes in-the 4 iipe; The' numbers of ewes in
the five Targhee lines are given in Table XIV with the Iambing'records°

The ewes in the Columbia O line gave birth to 12.1 pounds of lamb
1/ The birth welghts -of one s1ng1e lamb that died shortly after birth was

excluded; however, the ewe-was included in this number. The lamb was
included in the number of single births and in the number of lambs
born, -but neither the ewe or the lamb were included in calculating the

pounds of lamb born per ewe.

2/ This ewe lost-her lamb prematurely. The ewe was included in calculat-
ing the pounds-of lamb born per ewe.
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Table XIV. Lambing records of Targhee

ewes by lines

4

Line - 0 2 6
No. of ewes 25 28 19 13 23
No. of ewes lambing 23. 28 1/ 19 2/ 12 21
No. of dry eﬁes 2 0 | 0 1 2
No. of single births 22 23 14 11 17
No. of muItiple births 1 5 5 1 4
No. of lambs born 24 35 24 13 . 25
Lbs. of lamb born per ewe 10.1 11.8 13.3 11.1 11.3

per ewe, 2.2 pounds more than the lightest producing Columbia line, the 4K

line. The difference between the three small purebred lines was less ‘than

one pound per ewe. One dry ewe in the 2 line was largely responsible for

the low average pounds of lamb born per ewe in the three purebred lines.

One set of twins was born in each of the three purebred lines. There

were three sets of twins and one dry ewe in the 4K line. The 4K line con-
. . |[

sisted of thirty-four ewes, twice as many ewes as the three purebred lines

combined.

1/ The birth weights of one single lamb and a set of twin lambs were not
taken because of death shortly after birth; therefore, the itwo ewes
and their lambs were omitted in calculating the pounds of -lamb born
per ewe. The numbers:are, however, included in the table.

g/. bne ewe included in this number lost her lamb shortly after birth and

no birth weight for the lamb was recorded; hence, the ewe was omitted .

'in calculating the pounds of lamb born per ewe.

are included in the numbers given in the table.

The ewe and her lamb
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The number of ewes within lines is given iﬁ Table XV with the lambing
records of the ewes. The number of ewes.lambing, the number of dry ewes,
the number of single and multiple births and the pounds of lamb born per

‘ewe are also given.

Table XV. Lambing records of Columbia ewes by lines

Line ‘ 0 2 4' 4K

No. of ewes 5 9: 4 34
No. of ewes lambing 51/ 8 4 33
No. of dry ewes 0 1 0- i

' No. of single births o 4 7 3 - 30
No. of multiple births 1 1 1 - 3
No. of lambs born 6 9 5] 36
Lbs. of lamb born per ewe : 12,1 . 11.2 11.8 10.9

Nine of the two hundred and fifty=nine ewes were dfy (3.5 percent),
five ewes lost their lambs'shorjtlyvafi?ertbirthv and One:éwe lost her Iamb
prematurely. o

The differences in pdﬁnds of lamb born per ewe, (based on the type of

.birth of the.ewaﬂ between lines within a breed; and between breeds were

. 1 v . -
‘not significant. There were no significédnt differences in pounds of lamb

1/ The birth weight of a single lamb born to one of the ewes was not re- i
corded; however, the lamb was alive. The lamb and the ewe are included
in the numbers given in the table, but are not included in the pounds
of lamb born per ewe.
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born per ewe tefwéen the thiee types of rearing of the ewes ( Appendix
Table V). |

The ‘correlation of %he-bifth weights of the Rambouillet ewes to the
pounds of lamb born per ewe were, with two exceptions, nonsignificant, when
individual lines were considered. When the lines were combined, with type
of birth of the ewes as'the only varying factor; the correlation of the
birth weight of the ewes to the pounds of lamb born per ewe was highiy
signifﬁcant in thé case of the type 2 ewes. The correlation was not signi-
ficant in the case of the type 1 and tybe 9 ewes; however, the correlation
coefficients weré closely approaching significance. The correlation_of the
bifth weight of the ewes to the pounds of lamb born per ewe was significant
(5% level) as may be seen in Appendix Table VI, when the influence of lines
and type of birth were not considered as varying factors.

The correlation of the birth weights of the Targhee ewes to the péunds
of lamb born per ewe was, with two exceptions, nonsignificant. The corre-
lation remained nonsignificant when the lines were!combined, ﬁith type of
birth the only‘variable considered. As a result of this; when both lines
and type of birth were disregarded, the correlation of the birth weights
of the Iarghee ewes fo the pounds of lamb born per éwe was nonsignificant.
The-correlétiqn coefficients were small; but mostly positive.

The Columbia ewes had a lower correlation of birth weight to pounds of
Tamb born per ewé than did the Targhee -ewes: The correlation of the bitth
weights of the ewes to the pounds of lamb born per ewe in the Columbia

breed was slightly negative.
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When the correlationicoefficients of birth weight of ewes and the
poupds of lamb born per ewe were compared: Rgmbouiliét; ,24*;.T§?ghée; .06,
and'Columbiaw —;bqu fhé‘reiatioﬁship-of thé two factors appeared to be
associated with either the breeds;lpr-breed charactéristiics. There was no
signifiqant difference in the pounds of lamb born per ewe between the three

breeds.

" Growth of Lambs

It is commonly accepted that there are many factors affecting the

growth of lambs, and several of considerable importance. A few of these
faétors are evident at- birth; the birph weight, and closely associated w{th
thi$q_the type of'birth of the aamb, siﬁgle‘or twin, and the sex of the
laﬁf.‘ Other factors of impoftance!ére the milking ability and the motﬁer=

3 .

'ing7instinct of the dam, bdth of Which afe associated with the age of the
dam. Still other factors such ?s freédo@.fme'disease, weather conditiéns[
ability of herdsman, and availqﬁie feed for both the ewes and the 1ahbs,‘
affect the growth of ﬁhe‘lambs,

Phillips (1?36, 1940) statés that the heavier lambs at birth make
greater gains during the first year of 1ife and that the difference in
weiéht of sexes tends to become mqre-prbﬁounced with increasiﬁg age.

‘ Phiilips and Dawson (I937},_Haze1 aﬁd‘Tefrill.(1946) and Sidwell and

" Grandstaff (1949), report differenceé in wéaning weight of singi; and twin
por# lambs. -These workers also fougd differences in the weaning weight of -
lambs from two~year~old ewes and’ﬁa£ﬁré ewes .

The average weights of the lambs at birth, ‘two and one-half months,

\
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and four and one-half mbnfhs of age are given in Table XVI by breed and
line. A comparison of the b1rth weight and weaning weight eof the lambs
1ndlcate a relatlonshlp between the two factors The relationship is
most apparent in the five Targhee lines. The weights of ihe'lambs at two
and one -half months of age show less relat1onsh1p to either the birth
we1ghts or the weanlng welghts than do the birth weights 'to the wean1ng
weights. _ :

The average weight of lambs given in Table XVI afe the'Weightslbf the
type 1 lambs only. The nymber of type 2 lambs varied between lines; thus,
in small lines, the presenée 6f a set of.twin§ lowered.the average weight
more so than a single set of tWiﬁs\in a larger line. 1In the éix Rambouil~
iet lines there were three se;& of ;Wins and five type '9 births. In the
five Targhee lines there were'ten’sets of twins and five type 9 births.
There were two sets of twins and four type 9 births in the four Columbia
iines.

The type 1 lambs in the 8000 line were the heaviest of the six Ram-
b0u111et lines. At b1rth these lambs weighed 12.3 pounds and at weaning,
90.5 pounds. The type 1 lambs in the 5000 line were the Ilghtest of the
Sii Rambouillef lines, with an average birth'Wéight of 10.5 bounds and an
géerage weaning weight of 827 pounds. .

The type 1 lambs in the Targhée 4 line were the hegviest of the five
Targhee lines, 11.7 poundsy At'weanipg‘time, the type 1 lambs in the 6
lLine were the heavieét of the five lines. The type 1 lambs in the O and.2

lines weighed 10.8 pounds, thellightest type 1 Targhee lambs, at birth. -
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The Targhee lambs in the 2 line remained the lightest to.weaning aéev with
‘an avefage weight of 83.9 pounds.

The type 1 laimbs in the Columbia 4 line weighed 10.2 pounds af birth,
the lightest of the four lines; however, these lambs were thé heaviest at
weaning time with an average weight of 94.7 poﬁnds, The type 1 lambs in
the 2 line were the heaviest of the foiir lines with an average of 11.5
pounds at birth. The Columbia lambs with the loﬁest average weaning weight
were the 0 lineﬁlambs with an average weight of 88.2 pounds.

The average weights of theﬁlémbs weré classified according to breed
and their fype of birth in Table XVII. The type 1 lambs were the heaviest
'at-birth of the three types and remained so until weaning time. ?he type-2
lambs were the lightest at weaning in .all three breeds. The weaning weight
of the type 9 lambs fell beﬁweeﬁ thé other two types in the Rambouillet -and
Targhee breeds. This was not truev.howeverv with thé.Columbias, which was

probably due to the small'numbers,-

In Table XVIII; the lamb weights are grdupéd according to age and type
of ‘birth. The average weaning weight of the lambs by'type of birth were:
fype 1, 86.0; type 9, 85.1; and type 2v 76.6 pounds; a difference of 9.4
pounds befween the two extremes.

The Columﬁia lambs were the lightes; of the three breeds, at birth,
and the heaviest at weaning as is shown in Table XIX. The Rambouillet
lambs were the heavieét at birth and the lightest at weaning. 'The birth
weight and weaning weight of the Targhee 1ambs.were between those of the

Rambouillets and.Columbias.
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Weights of type 1 lambs from two-year-old ewes,
by breed and line, at birth, two and one-half
months, 'and four and.one-half months of age

Rambouillet

" Birth '

P 5

4'1/2 months

2 1/2‘m6nfhs'
lines 1bs. 1bs. 1bs.
2000 11.6 59.5 86.6
3000 11.1 57.8 84.8
5000 10.5 54.9 82.7
6000 11.7 57.2 82.8
7000 10.9 58.4 ' 86.4
8000 12.3 60.8 90.5
Targhee Birfh 2 1/2 months: 4 1/2 months
lines 1bs.. 1bs. 1bs.
0 1038 57.4 56.1
2 10.8 55.1 83;9
4 iP47 57.8 86.3
6 11.5 55.5 89.0
8 10.9 55.7 86.0
Columbia 'éi?fh o 2 £72 months - 4 1/2 months
lines lbs. . 1bs. 1bs.
0 Choa 60.5 88.2
11.5 1.3 89.2
4 10.2 59.7 94,7
4K 1.5 59,8 88.4

N
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Table XVII. Weights of lambs from two-year-old ewes, by breed
and type of birth,at birth, two and one-half months,
and four and one-half months of age

Breed and : Birth 2 1/2 months 4 1/2 moﬁths

_ type - 1lbs. 1lbs. 1bs.
Rambpuillet

“Type 1 11.1 57.0 84.5

Type 2 4 8.8 40.3 68.5

Type 9 . g4 . 514 | 80.4
Targlee .,

Type 1 11.1 . 56.3 86.0

Type 2 . 9.0 48.2 79.0

Type 9 8.4 . ‘ 5§;8 | 83.8
Cqumbia : ’

Type 1 10.6 - 60.3 89.0

Type 2 8.4 48.2 76.2

Type 9 9.6 62.5 . 92.8

The three types of Rambouillet lambs, type 1, type 2, and type 9, were
lighter at weaning than -the Same‘threé types of both the Targhee and Coluﬁa
bia iambs; This result may. be atﬁributéd to bfeed differences. Because
the Targhee breed is' largely a cross of the Rambouillet and Columbia
'bfeeds, the weaning weights of the Targhee lambs, as might be expected,

fell between the average weaning weight of the two parent breeds.
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Table XVIII. Weights of all lambs from two-year-old ewes,
by typé of "birth, at-birth, two and one-half months,
and four and one-half months of age

Type of - Birth 2 1/2 months 4 1/2 months
birth lbs. lbs. 1bs.

1 11.0 '  57.4 86.0

2 8.9 T 466 76.6

9 : 8.7 56.5 85.1

Table XIX. Weights of lambs from two-year-old ewes,
by breed, at birth, two and one-half months,
and four and one-half months of age

Breed Birth 2 1/2 months 4 1/2 months

1bs. 1bs. 1bs.
Rambouillet 10.7- ' 55.6 83.1
‘Targhee 10.5 - 54.8 84.5
Columbia 10.3 59.5 88.2

The weaning weights of the type 1 lambs were affected by fhe birth
weights of the lambs. The lambs which were heavier at birth tend to be
heavier at weaning time. The time Qf.birth of the lambs, whether early or
late, did not appear- to affep; ihe felétighship of the birth weightsland
weaning weights. The correlatidﬁ éf ihg birth weights and the weaning
Weights of the early-born type l.Rambéuillet lambs.was significant at the

5% level (r=.32%*). The correldtion of the births weights and weaning
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.weights of the late-born type 1 Rambouillet lambs was significant (r=.38%).
The correlation of the birth weights and weaning weights of all type'1
Rambouillet lambs was highiy significant (r=.30**).
| The correlation of the birth we1ghts and weaning weights of both the
. early—born and late-born Térghee type 1 lambs was s1gn1flcant at the 1%
level (r—.51**‘and<r—.54** respectively). The correlation of the birth
weight and weaning weight of all type 1 Targhee lambs was highly signifi-
cant - (r=.46%*),

.The correlation of birth weights and weaning weights of the early-born

type 1 Columbia lambs was highly significant (r=,56%*). The correlation of

birth weights and weaning weighis of the'iéte=born Columbia lambs was signi-

ficant at the 5%'1evel'(r=.48%). The correlation of birth weights and wean-
1ng weights of all Columbia,type 1 lambs was highly significant (r=.48%*),

The Qorrelation coefficients -of the birth weights and weaning weights
of the Rambouillet and Targhée lambS'a?e shown in' Appendix Table VII, by
lines. Due to the few numbers of Colnmniallambs within lines, correlations
were made only on all of the lines combined. o

The birth weight of the type 2 lambs did not appear to affect the’
weaning weights to the eXtenf‘opserved'in the type 1 lambs. The type 2
‘Rambouillet lambs showed:- a slidht.negative correlation (r==.16) between
birth weights and weaning we1ghts There-were'only three sets of Rambouil-
let type.2 lambs and these could not be div1déd to make estimates of the

effect of time of birth on the b1rth welght—weanlng weight relatlonshlpn

The birth weights of the ear1y~born type 2 Targhee lambs were
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Sigpificantly correlated to their weaning weights (r=,78%%), showing that
*'the heavier lambs at birth were also heav1er at weaning. The late-born
type 2 lambs did not show a 51gn1flcant correlatlon between birth weights
and weaning weights (r=.13). When the early-born and late-born type 2
Terghee lambs were combined ig one group; the correlation of the weights -
was not significant (r=,.24)°
The weights of each pair of tw%ﬁ lambs were combined to determine
whether the total birtﬁ weight was releted to the total weaning wei"ghta
The correlation of the totel birth Weight.and total weaning weight of the
Targheeitype 2 lambs was not signifieant (r=.20). There was little or no
“tendency for heavier sets of .twins, at birth, to be heavier at weaning
The birth welghu;and weaning we1gM§ of the type 1 Ramboulllet ewes
weres1gnﬂicant1y correlated (r=.45%*), as is shown in Appendix Table VIII.
The correlation coefficients of the birth weights and weaning weights of
" the type 1 Targhee ewes iﬂdioéteﬁ a teﬁdency for the ewes thatﬁéfe leavier
at birth to be heavier at weaning (r=A6O**)~ Considerable variation in
correlation coefflclents was found between lines; however this was proba-
bly due, to a large extent; to the small nuribers of ewes within lines..
The correlation of the birth weights and Qeaning weights of the Colum~
bia type 1 ewes was highly significant (r=.70%%).
Because the birth weight O% thellemb aoes, to a certain extent, affect
the weaning weight, then it would appear that the effect'might remain with
the lamb to a later age. Thié‘coulq be aseumed only in the case of lambs

within'a particular type of birth, since tPe genetic ability of a lamb to
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gaip weight is masked, to some degree, by environmental factors, particular-
.iy in the case of lambs born and raised as twins.

In Appendix Table IX, the éofrelatipn coefficients of birth weights
and fall yearling-wéights of tlie type 1 Rambouillet and Targhee ewes are
shown.

| The type 1 ewes which were he%vier at birth were also heavier at fall
yearling age. The qorrelation éoefficie%ts of the birth weights and fall
yearling weights of the Ramﬁdﬁillet; Tay&hee and Columbia type 1 ewes were
f=;36**, r=.57%%, and r=.47%%, fesééciiéelf.

The birth weights of'the type ‘1 1aﬁbsmmme affected by the sex of the
lambs. The type 1 ram lambs were 0.9 of a pound heavier at birth than the
type 1 ewe lambs. The Rambouillet type i:ram lambs were 0.7 of a pound
heavier at birth than the cbrresponding ewe lambs. The Targhee type 1 ram -
lambs were 1.0 pound heavier“at.birth than the ewe lambs of the same bréed
and type of birth. The Columbiaztype 1 ram lambs were 1.2 pounds heavier
at birth than the Columbia type 1 ewe lambs.

The type 1 ram lambs were 7.7 pounds heavier at weaning than the typel
ewe lambs. The difference in weight of the ram and ewe lambs at weaning
was 7.8, 8.5, and 6.6 pounds réspectively for the Rambouillets, Targhees,
and Columbiés° |

The ram lambs of typés-2:and 9 were not consistantly heavier at birth
or weaning than the ewe lambs of.tﬁe two types.
| The difference in weight of tﬁe ram lambs and ewe lambs found in this

study was approximately'B.i pounds less than that: found by Hazel and
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Table XX. Average weights of lambs by b'.reed‘7 type of, birth
and sex, at birth, two and one-half months and
four and one-half months of age

Type 2

Type

9

4 1/2 months 90.3 82.6

Type 1
Ram . Ewe Ram Ewe Ram Ewe
Rambouillet - Average 1bs.
Birth 115 108 9.0 8.6 8.7 8.1
2 1/2 months 58.1  56.3 39.0 41.7 52.3 50.0
4'1)2 months 89.2  81.4 66.7  70.3 82.0  78.0
Targhee’ |
Birth 1.5 10.5 8.9 9.2 8.0 - 8.9
2 1/2 months 58.2  54.0 50.8  46.1 53.3  62.0
4 1/2 months %.0 8.5 4.0 75.0 9.7 90.0
Columbia
Birth . 11.3  10.1 8.0 8.8 9.7 9.2
2 1/2 months 62.5 58.9 46.0  50.5 61.7  65.0
4 1/2 months 93.0  86.4 73.0  79.5 92.0  95.0
All breeds !
Birth 11.5  10.6 8.8 9.0 8.8 8.6
2 1/2 months 58.9  56.1 AT.6  45.8 .55.8  57.8
8.7 4.7 816  86.2

Terrill (1946) with Columbia and Corriedale lambs. The difference was,

however, approximateiy 3.3 pounds more than that found by Sidwell and

- Grandstaff (1949) with Navajo lambs.
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The average weights of the lambs are given in Table XX by sex, breed,

and- type of birth. |

a The effect of time of birth on the weights éf lambs at three months,
six mbnfhs and twelée months has béen shown by Phillips and Dawson (1940).
Regression coefficients shown by these workers indicate that each day's
difference in time of birth resulted in lower weights of lambs at three
months .of age. The effect, however, tended to become less as the lambs
increased in age. It was also found in this study that a positive'relatioq=
ship existed between birth wéigﬂts and weiéhts at thréé months, and tﬁat as
the lambs increased in age, to twelve mﬁnths,:fhé relationship became less
significant. At twelve months of age, the majority of the regression coef-
ficients were negative.

The type 1 lambs born to the two-year-old ewes in this study were
divided into two groups, the early-born lambs and the late-born lambs. The
early grbup of lambs ranged froﬁ 132 to 142 days in age at weaning time and
the late group ranged ffom 101 to 131 days in age at weaning. The avérage
age of the early grouﬁ of lambs at weaning was 137.5 days and the average
age of the late group of lambs ;t>weaning was 124.4 days.

At birth,.thé early-born type 1 Rambouillet lambs weighed an average
ﬁf 10.8 pournds dompared to an average birth weight of 11.4 pbunds for the

late-born type 1 lambs. The difference of 0.06 of a pound in the average

birth weight of the two groups was not significant. The early-born type 1

Targhee lambs weighed 10.6 pounds at birth compared to 11.5 pounds for the

late-born type 1 lambs. The difference in the birth weights of the early
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and late~born type T Targhee lambs was highTy significant‘(l% level). The
average. birth weight of the early-born type 1 Columbia lambs was 10.5
pounds, while the average birth weight of the late-born type 1 Columbia
lambs was 10.8 pounds. The dlfference of 0.3 of a pound in the birth
weights of the two groups was not s1gn1f1cant

The average weaning weights of the early-born type 1 Rambouillet lambs
and the late=born type 1 lambs were 86.9 pounes and 81.3 pounds- respective-
ly, a differenee of 5.6 pounds which was significant (5% level).

The early-born type 1 Targhee lambs weighed 87.4 pounds at weaniné and
the late-born type 1 lambs:weighed 84.9 pounds. The difference of 2.5
pounds between the average weaning weights of .the early-born and latefhorn
type l Targhee lambs was not 51gn1f1cant —

The ear1y=born type 1 Columbia lambs weighed 91.1 pounds at weaning
compared to an average weaning welghr of 86.3 pounds for the laté-born
type 1 lambs. The difference of 4.8 pounds betweén the two-groups was not
significa'rit | e

The dlfference in we1ght of the early-born and late-born lambs at wean-
ing was. due pr1mar11y to ‘the. difference in hhe1r birth dates. The average’
daily gain of the groups of lambs were as follows early- born and late-born
Rambouillet lambs, .56 pounds, earTy—born Targhee lambs, .56 pounds; late-
berh Targhee‘lambs, .29 pounds~ early born Columbia lambs, .58 pounds; and
late-born Columbia lambs, .59 pounQS, |

The type 1 Rambouillet and Terghee ewes were also divided into two

groups by age at weaning. The rangés in age at weaning for the two groups

[y
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were the same as thap previously shown for the lambs they produced as two-
year-olds. ‘ |
| No significant difference was found in the average birth weights of
the early-born and late—born groups'of-RaMbouillet ewes. The earlynbofn
group weighed 10.5 pounds at b1rth and the late-born group weighed 10.3
pounds at birth.

At weanlng'timepthe difference in the average weight of the early=-born
ewers and the late-born ewes was 4.8 pounds, which was significant (5%
level). The average weaning weight of .the-early-born group nas 76.4 pounds
compared to 71.6 pounds for the latetborn group. |

The early-born type 1 Targhee ewes weighed 9.2 pounds at birth and the
'late-born type 1 ewes we1ghed 10. 2 pounds, a dlfference of- 1.0 pound. This
dlfference in average welght was 51gn1flcant (5% 1evel) A difference of
2.9 pounds existed between the average weanlng weight of the early-born
group of ewes and the late-born group of ewes. ‘the advantage in favor ofi
the early-born group. The early=born group and the 1ate=born group welghed
an average of T76. 0 pounds and 73.1 pounds respectlvely at weaning.

 The effect of the age dlfference of the two groups remained apparent
in the type 1 Rambouillet and Targhee ewes to fall yearling age. 'The
early-born group of Rambouillet ewes weighed 124.1 pounds-at fall yearling
age compared fo 120.6. pounds for the late-born group. The difference of
3n5.pounds between tne fWo groups was not sidnificant. ' ¢

‘A difference of 0.9 of a pound exiated between the earlp—born group of

Tanghee ewes and the'lateéborn Qroup at fail yearling age. The early-born
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group weighed 127.3 pounds and the late-born group weighed 126.4 pounds.
The difference was not significant.

The early-born iype 1 Columpia ewes weighed 9.5 pounds at birth and
the late-born type 1 eweks weighed 9.8 pounds at birth. The difference
of 0.3 pounds in favor of the’late—born group was ndtisignificant At
weaning t1me, the ear1y=born group weighed 77.5 pounds and the late-born
group welghed 73.7 pounds, a- d1fferen0e of 3.8 pounds which was not 51gn1=
ficant. The early=born group of Columbia ewes weighed 126.1 pounds dt
fall yearling age and the latemborn group weighed 128.4 pounds. The;dif—~
ference of 2.3 pounds between the two groups was not significant. |

The average birth weights and Weeping weights of the early-born and
late-born type 1 Rambouillei'and Targhee lambs are shown by line in Appenn=
dix Tables X and XI respectively. The‘enalysis of variance of the birth
weights and weaning weights of these lambs, by time of birth, are shown in
Appendix Table XIV. -

The_average’birth.weights, weaning weights and fall yearling weights
of the type 1 Rambouillet and Targhee ewes are given in Appendix Tables XII
and XIII by line and time of birth. The analysis of varianoe of the birth
weights, weaning weightsq end‘fall yearling weights of these ewes are shown
in Appendix Tables XV and XVI.

The average birth weights and weaning weights of the early-=born and
late~born type 1 Columbia lambs are not given by lines, due to limited num-
bers within lines. The lines were'combihed, but divided into two groups

according to time of birth. The weights of the two groups were discussed
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previously. The_ahélysis of variance of the birth weights a@d'weéning
weights of these two.groups are shown in Appendix Table XVIII.' |
. The numbers of Rambouillet, Targhee, and Columbia lambs (with‘ﬁeights)
are shown in Appendix Tables XIX; XX, and;XXI, respectively,fby line, type
of birth, andvage when weiéhed.

The numbers of lambs given in these tables do‘not include one type 1
Rambouillet laﬁb, two type 1 Targheé-lanibsv two type 2 Targhee lambs and’
one type 1 Columbia lamb not having brith weights. One aborted Rambouiliet
lamb was ébt iﬁcluded in the table. The lambs that were dead at birth or
died before ear-tagging, in addition to those mentioned above, were not
weighed at_birth. ~

“ The relation of the weaning weights of the type 1 Rambouillet lambs
to their age atAweanihg, as showﬁ by a regression coefficient, gives an
advantage of .3490% pounds, +.1534 pounds for each addi;ional day in age
at weaning. -

The relation of the weaning weight of -the type 1 Targhee lambs to
their age at weaniné as shown by a regression coefficient, gives an advan-
tage of .2649 pounds, +.1385 pounds for each additional day in age at
weaning.

A .3881 pound advantage,‘im2215 pounds, was found for each additional
day in age at weaning for the type 1l Columbia lambs. |

»The numbers of lambs occurring within breeds and types are shown in
Appendix Table XXII, with the corresponding regression coefficients.

The fegréssion coefficients indicate that the age of the Targhee and
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Columbia lambs at weaning, does not Significantly*éffect weaniﬁg weight.
Although some of the regression coefficients of the type 2 and type 9 lambs
of these breeds show a significant advantage in weaning weight with addi- |
tional age, caution should be used in interpretation of the data because of
limited numbers. The larger numbers of type 1 lambs would appear to yield
more valid estimates. |
The regression coefficienté of the type 1 lambs of the three breeds

are slightly lower than those found by Hazel and Terrill (1945). 1In the
analysis of the data, the effects of the 'sex of the lambs, the age of 'the
dams, and the type of .birth of the lambs were corrected for under the
assumption that the various faétbré were additive in nature. The data
presented by Hazel and Terrill show! an advantage of more than 0.4 pounds
in weaning weight per additional day in age at weaning. Since'the§e data
were adjusted to mature ewe production levels, it is doubtfullthat they

are directly comparable to the two-year-old production in this study.

| By caléﬂlafion from weights and ages reported by Foster (1926), the
average daily gain of 1ambs‘of four mutton breeds was approximately 0.4
pounds per ddy to twenty-five weeks of age. This was sliéhtly higher than
that shown by Phillips and Brier (1940), when they-combined'Foster“s data
with other similar data collected. These workers reporte& that the average
daily gain of lambs to weanfng'age'Was‘éffected by breed, type of birth,
sex, time of birth, and birth weight‘when'dfher factors such as mothering
instinct, and the milking ability of the dam are considered equai, Tﬁé

lanbs born to two-year-old ewes are at an additional disadvantage since the
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two latter factors mentioned are not usually comparable in the two-year-old
and mature ewes.

The weaning weight distribution of the type I, Rambouillet, Targhee
and Columbia, lambs by age at weaning are shown in Figures 7, 8 and 9,
respectively.

The analysis of variance of the regression coefficients of weaning
weight by age at weaning of the lambs are shown in Appendix Tables XXIII,

XX1V and XXV.

90 100 HO 120 130 140 150
Age in days

Figure 7. Weaning weight distribution of Ram-
bouillet type | lambs by age at weaning time.
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Age in days

Figure 8. Weaning weight distribution of Tar-
ghee type 1 lambs by age at weaning time.

40
90 100 HO 120 130 140 150
Age in days

Figure 9. Weaning weight distribution of Col-
umbia type 1 lambs by age at weaning time.
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Growth of Two-year-old Ewes ard Their Lambs
from Birth to Weaning

The 1ambs born to the two—year-old ewes were generally heavier at
birth, two and one-half months and four and one-half months of age than
their dams at corresponding ages. The type 2 Columbla lambs were consis-
tantly lighter from birth to weahing than the ébrreépbnding type of COIum;-
pia ewes. The average weights of thé ewes and lambs are shown in Table,XXI
by their own fypes of birth. In making ?ompérisons in this table, three
factors should be kept in mind: (1).theilamb weights incliude the weights
of both ewe lambs and the ram lambs; (2) the‘ewes were the select lambs
from a Iargef group of ewe lambs held for replacements$ in tﬁe flock; and
k3) the ewes were born to ewes of varjous ages, rather than strictly io
two-year-olds, as were the IAMbs'. -

To eliminate one of these variables; tlie average wéights of the ewes
.as lambs and thei;-ewe lambé ére shown in Table XXII by'age and type of
birth. In this table it may be‘nOtéd that the ‘ewe lambs, with only two
exceptions, were consistantly hegvier at thé'VariOus ages than the ewes of
the same breed and type of birth. '

It is felt that a large portioﬂ of the difference in the average
wéights of the ewes and the lambs was dué to better management and feeding -
at lambing time. A portion of the ﬁeight advantage of the lambs was proba-
bly due to yeafly differences.

" The growth of the ewes and the lambs, by their own type of birth, are

shown graphically in Figures 10, 11, and 12.
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Table XXI. Average weights of ewes and théir lambs at birth,

two and dne-half months, and four and onelialf months of
age by their own type of hirth

Birth - - 2 .1/2 months

‘ ! 4 1/2 months
Ewe' ' 'Lamb Ewe Lamb * Ewe - Lamb
1bs. | 1bs. ibs; ibs; 1bs. 1bs’,
Rambouillet
Typé 1 10.5 11.1 52.0 57.0 74. 84.5
Type 2 8.6 8.8 42.1  "40.3 od. 68.5
Type 9 8.5 . 8.4 46.1  51.4 68. 80.4
Iqrghee
 ype 1 9.8 11.1 51.2  56.3 73. 85.9
Type 2 8.1 9.0 42.8  48.2 65. 79.0
Type 9 8.1 8.4 47.9 ' 56.8 69. 83.8
Columbia
Type 1 9.7  '10.6 49.7 60.3 75. ¢ 89.0
Type 2~ 9,0 8.4  50:0 48.2 76. 76.2
Type 9 7.9 9.6 15,7 62.5 69. 92.8

s
e
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Table XXII. Average weights of ewes and their ewe lambs at birth,
two and one-half months, and four and one-half rionths. of age
- by their own type of birth

Birth | 2 1/2 months 4 1/2 months 1
Ewe .Ewe Ewe Ewe Ewe = ‘Ewe
- lamb lamb lamb
) lbs. = 1lbs. iﬁsL " 1bs. - 1bs. 1bs.
Rambouillet
Type 1 i0.5  10.8 52.0 - 56.3 74.3 . 81.4
Type 2 8.6 8.6 42.1 - 41.7 64.0 70.3
Type 9 8.5 8.1 46.1 ~50.0 68.0 78.0
Targhee .
Type 1 9.8 . 10.5 . 51.2 - 54.0 73.6  8l.5
Type 2 - 8.1. 7. 9.2 42.8  46.1 65.8 - T5.0
Type 9 . . 8.1 8.9 - 47.9  62.0 69.4  90.0
Cdlumbia |
Type 1 9.7  '10.1 49.7° - 58.9 75.8  86.4
Type 2 9.0 8.8  50.0 50.5 76.5 79.5
Type 9 7.9

9.2 45.7 '65.0 69.8 95.0
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Table XXIII.. Average daily gains of ewes, as lambs, and the lambs 1/
by breed and type of birth

Ewes Lambs
Birth 2 1/2 mo. Birth _ Birth 2 1/2 mo. Birth
to21/2 t641/2 to41/2 "to21/2 tod1/2 to 4 1/2
‘months  “months  'months  months  mohths ‘months

Pounds per day

Rambouillet

Type 1 0.52  0.44 0.49 0.63 0.47 - 0.56

Type 2 0.42 0.43 ©  0.43 0.42 0.49 0.45

Type 9 '0.49 0.43  0.47 0.59 0.50 0.54
Targhee ‘ '

Type 1 0.54 0.44 0.5 ° 0.63 0.5 0.58

Type 2 0.43  0.45 0.44 0.58 0.53 0.56

Type 9 0.52 0.42 0.48 0.61 0.47 0.5
Columbia

Type 1 0.53  0.51 - 0.52 10.66 0.49 0.59

Type 2 0.53 0.52 0.52 ~0.52 0.49 0.51

Type 9 0.50 0.47 0.49 0.67  0.52 . 0.61

1/ The Jambs by their own breed and type of birth. The average daily
gain of the lambs includes that of both the ewe.lambs”and the ram
lambs. '
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Figure 10. The growth of the Rambouillet ewes as lambs

and their lambs, from birth to weaning,
by their own type of birth.

The average daily gain of the lambs from birth to weaning was
greater than that of the ewes of the same breed and type of birth with
the exception of the type 2 Columbias. When the period of birth to wean-
ing was separated into two parts, birth to two and one-half months, and
two and one-half months to four and one-half months, the Rambouillet and
Targhee lambs maintained an advantage in average daily gain over the ewes.
The type 1 Columbia ewes gained slightly more while on forest (two and

one-half months to four and one-half months) than the lambs of the same
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Figure 11. The growth of the Targhee ewes as lambs
and their lambs, from birth to weaning,
by their own type of birth.

type, and the type 2 Columbia ewes gained more during both periods than

did the type 2 Columbia lambs.

As would be expected, all type I and type 9 ewes and lambs had
higher average daily gains during the period of birth to two and one-half
months than during the period of two and one-half months to four and one-
half months. The type 2 ewes and lambs were not consistent in this
The type 2 Rambouillet ewes and lambs showed lower gains during

respect.

the first period than during the second period. The same was true for the
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9 lamb
1 lamb
2 ewe
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Figure 12. The growth of the Columbia ewes as lambs
and their lambs, from birth to weaning,
by their own type of birth.

type 2 Targhee ewes. The type 2 Targhee and Columbia lambs and the type 2

Columbia ewes made greater average daily gains during the first period than
during the second period.
the lambs are shown

The average daily gains of the ewes, as lambs, and

in Table XXI111 by breed, type of birth and period of growth.
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Effect of Sires on Growth of the Lambs

The type 1 lambs in the 2000 line sired by ram i weighed 11.7 pounds
at birth, 63.8 pounds at two and one-half months of age and 92.8 pounds at
weaning. The progeny of ram 2, of the corresponding type, weighed 10.9
pounds at birth, 0.8 of a pound less than those sired by ram 1. At two
and one-half months of age, the lambs sired by ram 2 weighed 55.2 pounds,.
8.6 pounds less than the lambs sired by ram 1. By weaning time, the dif-
ference between the two groups of progeny had increased to 11.6 pounds, the
lambs sired by ram 1 being the heaviest. |

| In the 5000 line, the type 1 lambs sired by ram 6 weighed 10.0 pounds
at birth, 0.4 of a pound less than the type 1 lambs sired by ram 7. At
two and one-half months, the lambs sired by ram 6 were 5.3 pounds heavier -
than the lambs sired by ram 7, and at weaning they were 10.6 pounds heavier
than the lambs sired by ram 7. '

The differences in weights of the progeny from_fhe two sires, 8 and 9,
in the 6000 line were small. The birth weight, weight at two and one-half
months, and weaning weight of the type 1 lambs sired by ram 8 were 11.6
pounds, 57.0 pounds and 82.3 pounds respectively, compared to 11.4 pounds;
56.8 pounds and 83.2 pounds for the lémbs sired by ram 9.

The séx ratios and the age at weaning of the lambs from the different
sires were about equal, showing that large. dlfferences in weights of pro-
geny may exist between sires within lines

The we1ghts of the Rambouillet lambs are glven in Appéndix Table XXVI

by line, sire and type of birth.
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Figure 13. Weanling Rambouillet ram lambs from the

same line and different sires. In the upper pic-

ture, the first ram on the left is a single born
and the pair next to him are twins.
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The type 1 Targhee lambs ih the 4 line sired by ram 19 weighed 12.2

"pounds at birth, 66.0 pounds at two and one-half months, and 95.8 pounds

at weaning. These type 1 lambs were 0.3 of a pound heavier at birth, 3.3
pounds heavier at two and one-half months, and 3.5 pounds heavier at wean-
ing than the type 1 lambs sired 5y‘ram‘18.

The two rams used in the 4 line‘Wére also used in the 8 line. The
type 1 lambs sired by ram 19 in the B.IihéfWere 1.4 pounds lighter at
birth, 9.7 pounds ‘lighter at two and one-half months, and 12.2 pounds
lighter at weaning than his typell lambs in the 4 line. The two rams were
from ewes in the 8 line, indicating that some of the weight advantage found
in the lambs in the 4 line may Have been partially due to hybrid vigor.

In two of the Targhee lines, only one sire Waé used per_liﬁe and in
two lines, the number of progenmy per ram was insufficient for comparing
rams. The weights of the Targhee lambs are given in Appendix Table XXVII
by line, sire aﬁd‘type of birth.

Only one ram was ﬁsed per line in the four Columbia lines, hence sire
effect cannot be separated from line effect in this study. The weights of
the lambs are given by line, sire and tYﬁe of birth in Appendix Table

XXVIII.
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_Weaning Weights

The weaning weights of‘lambs and the pounds of lamb weaned per ewe are
probably the most important measures of lamb production sheep. The impor-
tance of-high weéniﬁg weights is not limited ;o the income received from
lambs sold, but ié also impdrtant in detefminiﬁg the future productivity of
the flock. It is achmmon practice among sheepimen to select their reblace—
ments at weaning time and;ﬁﬁe'iéréer.ewe iambs‘are:ingvitably chosen. It
is important, then, to predéférmihe the environmental factors that affect
the size of theflambs'éf wégﬁiﬁg; and to adjust for them, prior to sélec_
tion. .. |

Environmental factors known to direoti& affect the size of lambs at
weaning are type of birth and'rearinéfof the’lambs, the age of the dam, and
the age of the lambs at weaning. Phiilips and Dawson (1937,'1946) found -
that in selection, singles were perferred to twins, early lambs to laﬁé
lambs, and heavy lambs at'birth to light lambs at birth. It was felt that
this practice was mot desirable since genetic possibilities were being
omitted and environmental factors were not considered.

The effect of the age on the weaning weight of the lambs has been
discussed previously. Since this study'is concerned primarily with the
production of two-year-old ewes, the factor of age of dam will not be dis-
cussed. The effect of type of birth of the lambs is probably the most
important as far as body weights are concerned. '

The average weaning weights of the Rambouillet type 1, type 2 and

type 9 lambs were 84.5 pounds, 68.5 pounds, and 80.4 pounds respectively.




Table XXIV.
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Average weaning weight of lambs by breed,

~ line and type of birth

o vt — ra—

—
cxsey P — 2t

5000 6000 7000 8000 All

91.0

Rambouillet 2000 3000
Ibs.  .1bs. . 1bs. 1bs. 1bs. 1bs. 1bs.
' Type 1 8.6 848  83.7  82.8 - 86.4 90.5  84.5
Type 2 _— 7.0 67.2 -- - - 68,5
Type 9 81.0 78.0 - 77.0 88.0 - 80.4
All 86.2 80.2 81.0 82.3 86.6  90.5
Targhee 0 2 4 .6 .. 8 All
Type 1 8.1  83.9 8.3  89.0  86.2 86.0
Type 2 - 70.2  85.5 74.5 81.8 79,0
Type 9 87.0 76.0  T7.1 -- 89.5 83.8"
All 86.2  80.6  85.5  86.8  85.6
Columbia 0 2 4 4K All
~ Type 1 88.2 89.2 94.7 88.4 89.0
Type 2 79.0 - - 78.5 76.2
. Type 9 -- 102.0 95.0 87.0 o 92.8
All 85.2 94.8 87.4
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The differené;'in the weaning weights of the three types was significant
(1% level).

The differences in the weaning weights of the lambs of the six Ram-
bouillet lines were not significant. Of the type 1 lambs, the 5000 line
lambs were the lightest, 82.7 pourds, afid the 8000 line lambs were the
heaviest, 90.5 pounds, a differenée of 7.8 pounds.

The differences in weaning weightsjéf the lambs in the five Targhee
lines were not significant. The avéragé'weaning weight of the type 1 lambs
varied from 83.9 pounds in the 2 line to 89.0 pounds in the 6 iinev a dif-
ferenceiof 5.1 pounds. |

The average weaning weight of.theé Targhee type 1 lambs was 86.0 pounds,
the type 2 lambs, 79.0 pounds and the type 9 lambs 83.8 pounds, a differ-

ence of 7.0 pounds between the lightest and heaviest types. The difference

was not significant. 1

0f the type 1 Columbia lambs, those in the O line had the lowest aver-

age weaning weight, 88.2 pounds, of the four Columbia lines. The type 1
Columbia lambs in the 4 line were the heaviest at weaning of the four lines,
with an average weaniné weight of 94.7 pounds, an advantage of 6.5 pounds
over the lambs of the corresponding type in the O line. The differences in
the average weaning weights of the four lines were not significant. -
The type 1 Columbia lambs weighed 89.0 pounds at weaning,.the type 2
lambs, 76.2 pounds and the type 9 lambs, 92.8 pounds, a difference of 16.6
pounds betﬁeen the heaviest and lightest types. This difference was signi-

"ficant (5% 1eve15.
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Table XXV. Standard deviation of wedning weights
of"type 1 lambs .

Rambounillet 2000 3000 5000" 6000 7000 8000 All

Avg wt.1bs.  86.6 64,8 827"  82.8  86.4  90.5  84.5

s = 10.76  2.95 12,89  9.78  7.03  7.09  10.79
No. 12 5 - - 33 11 8 6 75
Targhee 0 2 .4 .6 8 : All
Avg. wt. lbs.  86.1  83.9 8.3  '89.0 - 86.2 86.0
s = 12.70  9.13  16.19  9.85  6.37 10.94"
No. ‘21 21 11 11 4 78
Columbia 0 2 4 4K A1l
Avg. wt. 1bs.  88.2  89.2  04.7  88.4 89.0
s = 11.50 10.34  11.50  9.44 9.63
No. 4 6 3 28 | 41

The variability of weaning weights within lines differed considerably
between lines. The standard deviation of'weaning weights of the type 1
lambs are gi&én in Table XXV by breed and line.

In the six Rambouillet lines, the standard deviation of the weaning
4ﬁeights appeared to increase with increased numbers of lambs within lines.
In the Targhee lines, a greater variation in weaniﬁg weights existed in

the O line than in the 2 line, although the mumber of lambs in the two
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lines was the same. The same was ‘true in the case of the 4 and 6 1ines,
with the lambs in the 4 line showing the greatest variation. The lambs in
the 8 line showed the least variation in weaning weights of the five lines
of Targhee lambs. |

The standard deviation-of weaning weights was not greatly different in
the four C§1umbia lines. The' type 1 Columbia lambs showed less variation
in weaniﬁg weights than did the type 1 Rambouillet and Targﬁeé lambs.

The average weaning weight of the lambs weaned from the purebred band
from 1947 to 1951 inclusive are given in Table XXVI. The weaning weights

given in this table imcIudé all lambs weaned from the band with no adjust-

~ ment made for sex, type of birth, or age~of dam. The difference in agejat

weaning during the five-year period was essentially unimpOrtaﬁt.

The most eévident factor to be observed in Table XXVI is the increase
in average weight of the lambs weaned in 1950 and 1951 ovér preceeding
years. It is felt that this weight advantage was largely due to better
management during lambing. |

The weaning weights were not consistantly high nor léw in any line
during the fiie—year period. The weaning weights of the -ewes, as lambs, in
1949 were generally slightly lower than the average weights of their respec-
tive lines. This is probably largely due to. $ex differences, since the
average weight for the line includes both -ewe lambs and ram lambs.

The average weaning weight of all-thé lambs born in the pufebred band
in 1951 were not consi§tant1y heavier than-fhE'lambs weaned from the two-

year-old -ewes during the same year. In coriparing the average weaning
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Table XXVI. Average wéaning'weight of all lambs weaned
' from the purebred band from 1947-1951 1/

1947 . 1948 1949 1950 1951

‘Rambouillef 1bs. 1bs. 1bs. 1bs. . 1ibs.

2000 73.2 1.7 70.3 81.2 87.5

3000 - 75.2 68.1 73.3 ' 75.8 85.3

5000 78.2 72.9 7.6 7é,9 80.8

6000 75.9 2.2 72.7 80.1 . 83.0

7000 .0 . 78,1 75.9. 69.5 l 79.4 81.0

- 8000 -- 78.9 74.5 82.1 84.7
Targhee _

0  79.8 74.8 70.8 . 84.0 84.4

2 77.7 71.9 . 70.9 81.8 5.0

4 — — - - 4.7

6 - 81.5 73.7 88.8 88.9

8 - 7.1 7.2 89.0 . 89.9

‘Columbia
0 . 76.8 © 78.1 72.7 80.2 . 87.9
2 CoT2.2 73.9 713 83.0 91.3

4 . == 79.6 74.2 ‘ 84.7 85.1

1/ The weights given for the first four years in_fhis table were taken
from a mimeograph circular prepared by J. L. Van Horn for a Sheep
Breeding Field Day at the Montana Experiment Station.
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weights of all lambs' in 1951 shown in Table XXVI, to the average weaning
weights of the lambs weaned from the two-year-old ewes, shown in Tabié:XXIV,
it may be observed that the lambs weaned from two-year-old dams in the l
Rambouillet 5000 line average 0.2 of .a pound more than all lambs weaned in
that line. In the Rambouillet: 7000"and 8000 lines, the lambs weaned from
twn-yearsoid dams were 5.6 pounds and 5.8 pqunds‘heavier than all the lambs
weaned in the respective lines.

Two-year-old ewes in the Targhee O and 4 lines also weaned lambs
heavier than the average of all lambs weaned from.these lines in 1951. The
same was true for the two-year-old ewes in the Columbia 4 line.

Since no correction was made for type of birth in the average weights
shown in Table XXVI, it would logically be assumed that these weights are
affected by the higher proportion of multiple'births from the mature ewes.

* The average weights also include the ﬁéaning weights of the lambs weaned
from the two-year-old ewes.

The pounds of lamb weanéd'pef‘%woéyear—old ewe in the Rambomillet 6000
line was 68.1 pounds, the 16Wést of the six Rambouillet lines. The ewes in
- the 7000 line weaned the most pounds of lamb per ewe, 77.9 pounds. The
difference between ‘the lowest and highest producing Rambowillet lines was
9.8 pounds. The difference wds not significant among the six lines.

The.eweS'in the Targhee 4 line weaned 90.0 pounds of lamb per ewe,
while the ewes in the Targhee 8 line weaned 74.5 pounds of lamb per ewe, a
difference of 15.5 pounds betweéen thie heaviest and lightest producing limes.

The differerce in pounds of lamb weaned per ewe in the five Targhee lines
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Table XXVII. Pounds of lamb weaned per ewe by two-year-old dams

lamb

Line Ny " No. of ewes Pounds of
Rambouillet
2000 15 4.7
3000 10 72.2
5000 41 73.1
6000 16 68.1
7060 ) 10 T7.9
8000 7 77.6
ALl lines 99 :72.2
Tarﬁhee
0 25 75.8
2 28 80.6
4 19 90.0
6 13 86.6
8 23 74.5
All lines 108 - 80.6
Columbia 1
0 6 . 85,2
2 9 .7018
4 4 94.8
4K 34 . 82.2
All lines 81.6

w93
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was not significant.

The ewes in the Columbia 2 line produced 70.8 pounds of lamb per ewe,
while the ewes in the 4 line produced 94.8 pounds of lamb per éwe, a dif-
ference of 24.0 pounds. This difference was not significant -among the four
lines. "

The Rambouillet twoéyear—old ewes weaned 72.2 pounds of lamb per ewe,
the Targhee ewes, 80.6 pounds per ewe and the Columbia ewes, 81.6 pounds
per ewe. The difference between breeds in pounds of lamb weaned per ewe
was not significant.

The'analysis of variance of the pounds of lamb weaned per ewe are
given by breed, line and type of birth of tle ewes in Appendix Table XXXI.

Table XXVIII. Pounds of lamb weaned per ewe by breed
‘and type of birth of ewes as two-year-olds

Rambouillet - Targhee Columbia
Type 1 74.3 80.5 81.5
Type 2 | 68.8 : 87.5 89.8
Type 9 68.5 - 65.4 90.0

The pounds of lamb weaned per ewe by breed and type of birth are given
in Table XXVIII.

The correlation coefficients of the weaning weights of the ewes and
the pourds of lamb they weaned as two-year-old ewes are shown in Table XXIX.

The correlation coefficients shown are generally positive, but none of
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them are significant.

The_;tandard dbviatién of the weaning weights of the ewes and the
lambs are given by bfeed and type of birph in Appendix Table XXXIV. The
variation about the mean weaning weight was 8.9 pounds for the Ramboﬁillei
ewes, 11.0 pounds for the Rambouillét lambs, -8.3 poﬁnds for the Targhee
eWes, 11.5 pounds for the Targhee lambs, 9.9 pounds for the Columbia ewes
and 9.8 pounds fbr the Columbia lambs.

Table XXIX. Correlation coefficients of ewe weaning weight and pounds
o of lamb weaned per ewe by breed and type of birth of ewe

Rambouillet Targhee Columbia
Y no. . r “no.. r no.
Type 1 1 .09 62 .08 69 .04 41
Type 2 .45 16 =12 21 ~-.80: 4
Type 9 .20 21 -.05 8 .21 6
A1l types o 99 .05 98 .04 51

The weaning weights of the type 1 ewes and lambs tended to show more

/

variation than the ewes and lambs of the other two types.
Yearling Body Weight of the Ewes and
Two-year-old Lamb Production
The growth of the ewe between weaning and yearling age is dependent
- largely upon the genetic ability of the ewe to gain weight, prOviding_en—
vironhentél conditions are optimum for such growth. Two factors of import-

ance in relation to the weaning weight. of the ewe lambs, and hénce,

Y
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selection of replacements based on the size of the ewe lambs at weaning
are (15 age at wedning, aind (2)- the type of birth. The effects of these
two factors on size ére reduced as the ewe progresses toward maturity.

Terrill and\Stoehr'(l942) found that thé fall body weight of yearling
"ewes, Rambouillets, Corriedales and Columbias, just prior to breedlng, was
closely assoc1ated w1th their lifetime prodiction of lamb and wool
Phillips and Dawson (1940)‘reported that the effect of type of birth was
}eSs at six months than at thfee moﬁths, and that the effect tended to
Ai;appear at twelve months of age.

Table XXX. Average body weights of ewes at weaning and
‘fall yearling age by breed and type of birth

Rambouillet o Targhee Columbia
- Wean. Fall . Wean. Fall . Wean. Fall
Wt. yrlg. wt. wt. yrlg. wt. wt. yrilg.wt.
. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
Type ' 1- 74.3 122.5 T4.2 0 126.7 75.8 127.2
Type 2 63.9 119.3 69.0 124.9 76.5 139.5

Type 9 .- 68.0 119.2 69.4 120.3 69.8 125.8

The average pody weight of the ewes at wearnling and_féil yearling age
are giVén‘jn Table XXX. The correlation coefficients of these weights are
given iﬁ Tabie‘XXX'I.°

The correlatiqn’of the weaning weight and the fall yéérling weight of

the Rambouillét, Targhee and Columbia type 1 ewes is highly significant.
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The same is ‘true for the type 2 Rambouillet and Columbia ewes, also the
type 9 Rambouillet ewes. Thé correlation of the weaning weight and fall
yearling weight of the Targhee type 2 ewes Was significant (5% level). The
correlation of the weaning weight and fall yearling weight of the type 9
Targhee and Columbia ewes was not s1gn1f1cant

The difference in the weaning weight of the Rambouillet ewes by type
of birth is significant (1% level). The difference in the weaning weight
of the Targhee ewes by type of birth is significant (5% level). There was
no significant difference in the weaning weight of the Columbia ewés.by
type of birth (Appendix Table XXXII).

Table XXXI. Correlation coefficients of ewe weaning weight and
fall year11ng weight by breed and type of birth

Rambouillet Targhlee - Columbia

T ‘no, T .. ‘No. r No.
Type 1 TIRE 62 T2HE 68 66 41
Type 2 TR 16 .46* 21 995 4
Type 9 CLT1EE 21 .36 8 .62 6

The effect of type of bitth of the ewes on their body weight had
practically disappeared when the ewes reached fall yearling age.

The body weightlof'ihe ewes as fall year;ings was more closely dsso-
ciated with the pounds of lamb ﬁeaned per ewe as two-year-olds than the
weaning weight of the ewes. The correlation coefficient of the fall year-

ling weight of the Targhee ewes and pounds of lamb Weaned per ewe is




significant (5% level). The correlation coefficient of the fall yearling

weight and the pound§-of lanb weaied pei ewe of thé'typé 1 Targhee eWes{

Table XXXII. Correlation coefficients of fall yearling weight of
ewes and pounds of lamb weaned per ewe as.two—year =0lds

Rémbduilléﬁ Tarqhée Columbia
¥ ‘no; ¥ no. r no.
 Type 1 .09 62 285 75 05 42
Type 2 - .45 16 .19 23 ., 82% -4
Type 2 L0321 20 10 .81# 6
All ‘types .14 99 o 28* 108 .14 59

. Wool Production
The body weight of the éire and her wool production are héghly corre-
- lateéd. The correldation of the ewe!s weaning weight to he% yQarlinQ'greﬁse
fleece weight is highly'signifipént-for‘thé three breéds; ﬁaﬁbbuilleﬁq
‘Targhee and Columbia, as may bé seen in Tablé¢ XXXIII. The correlation of
" the wéaning Weight and yearling grease fleece weighig of the three types of
Rambouillet ewes aré high1Y'Sigﬂificanﬁ; The Weaning weight 6f .the type 2
and type 9 Targhee ewés were not significantly correlated to their yearling

grease fleece weight. This is also frue in thé case of the type 2 Columbia

f.

ewes’, : - _ Loy,
. . ‘//.'/A L!'/, o //‘I /ll [,
The correlation coefficients of the ewes' wean1ng Weight and théir q; »
: ' [}/, N
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Figure 14. Weighing and grading individual
fleeces at shearing time.



101
yearling grease fleece weights were highly significant for the three fypes
of birth when breed differences are eot considefed}

The correlation of the ewes' weaning weight to their two=year-old -
grease fleece weights is highly significant for the type 1 ewes and-is not
significant for the type 2'and type 9 ewes. The similarity of the grease
fleece weights of the ewes of the tliree types within breeds at the two-year-
old shearing date indicated a greater similarity of body weights at that
date than at Weaﬁihg;

'Téble XXXIII Correlatlon coefflclents of ewe weanlng we1ght and

Rambouillet Targhee Columbia All breeds

r ‘no. . r ‘no. ¥ - no. r no.

Type 1 .87#% 62 -.43%% 60 66 41 .64 163

Type 2 64%% 16 39 15 .88 4 ..59% 35

Type 9 Aax 21 spe oy 80%F 5 dewF 47
AL types - .T6%% 99 A0 96 62 50

The average yearllng grease fleeoe Welght of the Ramboulllet éwes -

varied from 9.1 pounnds in the 7000 11ne to 1Q 2 pounds in the 5000 11he, a

: dlfference of 1.1 pounds. The dlfference Was not . 51gn1flcant- The differ=

ence of 1.0 pound between the yearllng grease fleece weights of the Raii=

bouillet type 1 éwes and the type 2 eWes Was highly significant.

- The average ¢rease fléece welghts of the §ix lines of Rambouiliet ewes

were more uniform at the second shearing than at the first shearing. With




102

the exception of the 8000 line, as shOWn in Table XXXV, the variation in
average grease fleece Wéiﬁﬁfs between the lines was only 0.4 of 4 pound.
The difference in the greéée ffeede Weiéht of the:Rambouillet.ewes,'by '
lines, as two-year-olds, was not significant.- The difference of 0.4 of a
pound in the two-year-6ld grease fleece weight of the type 1 and type 9
Rambouillet ewes was not significant.

The average.grease fléece weights of the five lines of Targhee ewes

were essentially the same at the first shearing and also the second shear-

ing.
Table XXXIV. CbrrelatiOn coefficients of ewe weaning weight
and two-year=old grease fleece wWeights
by breed and type of birth
Rambouillet Targhee Columbia All breeds

T no. T o, T no. T no
Type 1 L40** 60 12, 64 .39% 39 L20%% 163
Type 2 .24 15 .08 21 ~.28 3 .20 39
Type 9 .20 21 =.36 8 .55 6 .22 35
A1l types L33#E 96 .10 93 .38%* 48,

There was no significant difference in the average grease'fleece
weights among the five lines of Térghéé ewes, as yearlings nor as two-year-
olds. The défferenoe in the fleece weights‘of the three birth types of
Targhee ewes as yearlings and és two-year-olds was not significant.

A difference of 1.9 poundé éxisted between the average yearling grease
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Table XXXV. Yearling ard two-year-old fleece weights
of the ewes by breed and line

Line Avg. yrlg. No. Avg. 2-yr.=old No.
fléece wt. ewes fleece wt. ewes
Rampouillet " 1bs. | 1bs.
2000 10.1 15 9.0 14
3000 9.2 10 9.0 10
5000 10.2 41 9.1 40
6000 9.7 16 9.1 15
7000 9.1 10 8.7 10
8000 | 9.8 7 8.3 7
Targhee
0 10.1 25 9.2 24
2 10.1 28 9.2 26
4 10.2 19 9.6 18
6 10.4 13 9.5 13
8 10.3 23 9.7 23
Columbia
0 12.8 5 11.1 5
2 11.8 9 10.5 9
4 11.4 4 11.0 3

4K 10.9 3 . 10.2 32
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fleece weights of the O line Columbia ewes and the 4K line Columbia ewes.

The difference in the average yearling grease fleece weights of the four

Columbia lines was significant (5% level). There was no significant differ-

ence in the average yearling grease fleece weights of the three types of

Columbia ewes.

The difference in aVerage grease fleece weights between the four Col-

umbia lines was not as great at the second shearing as it was at the first

shearing, and the difference was not significant.

Type of birth of the

Columbia ewes did not have a significant effect on their two-year-old

grease fleece weights.

Table XXXVI. Average grease fleece weights of ewes by breed,

AN

age at shearing and type of birth

Rambouillet .. Targhee Columbia

Yrig. 2-&r.-61d _ ,Yflg; Zﬁfi.éold Yrlg.  2-yr-old

£l wt. £l wh,;  £45 wb. 1. wt, £l wt.  fl.wt

1bs. 1bs. . 1bs. 1bs. 1bs.  1bs.

Type 1 10.0 9.1 10.2- 9.4 11.3 110.4
Type 2 9.0 8.9 9.9 9.2 12.6 ¢ 10.1
Type 9 9.2 8.7 11.0 10.0 10.8 10.8
All types 9.8 9.0 10.2 9.4 11.3 10.5

A highly significant difference existed between the average yearling

grease fleece weights of the three breeds of ewes, and also the two-year-

old grease fleece weights of the three breeds. The average yearling grease
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fleece weights of the Rambouillet ewes, the Targhee ewes, and the Columbia
ewes were 9.8 pounds, 10.2 pounds, and 11.3 pounds respectively. The aver-
age two-year-old grease fleece weights were 9.0 pounds, 9.4 pounds, and 10.5
pounds respectively for the Rambouillet, Targhee and Columbia ewes.
| The differences between the yearling and two-year-old Qrease fleece
weights 'of the Rambouillet, Targhee and Columbia ewes were highly signifi-
cant.’
The analysis of the grease fleece weights are shown in Appendix Tables
XXXV, XXXVI, XXXVII and XXXVIII.
The grade and length of the fleeces shof:from the ewes as yearlings
and as two-year-olds are giveﬁ iﬁ Table XXXVII,

Table XXXVII. Grades and lengths of fleeces shorn from the ewes
as yearlings and as two-year-olds by breed 1/

Breed  Age at Fine Fine 1/2. 1/2 3/8 3/8 1/4
shearing . st. fr. st. fr. st. cl. st.
no. no. (no. no. no. no. no.
Rambouillet Yearling 82 - 14
9-yr.old 63 4 28 1 ~
Targhee Yearling 14 62 1 24
2-yr.-old 11 64 4 23
Columbia Yearling 8 27 1 12
2-yr.-old . 14 26 8

1/ Some fleece weights were not available for some ewes for both years, so
" these ewes were omitted in this table.
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A

;Table'XXXVIII. Correlation coefficients of fall yearling weight

.and two-year-old grease fleece weights

Rambouillet Targhee Columbia All breeds

r " no. T ‘no. r no. ’ r no.

Type 1 35%% 60 432*# 71 35+ 40 .36%% 171

Type 2 46 15 .éé 2% .28 3 24 40

Type 9 48% 21 45 10 -.06 -6 .43%% 37
All types A1%% 96 ' .éé#* 103 .23 49

The correlation of the fall yearling weight of the type 2 ewes, to

their two-year-old fleece weights was not as high as the same correlation

for the type 1 ewes, as may be seen in Table XXXVIII.

The yearling and twp—yearébld grease fleece weights of the type 1 ewes

were' highly cdrrelatéd.v A highly significant correlation existed between

the yearling grease fleece weights and the two-year-old grease fleece

weights of the type 2 Targhee ewes and the type 9 Rambouillets.

"Table XXXIX. Correlation coefficients of yearling and

two-year-old grease fleece weights

Rambouillet Targhee o Columbia
r ‘no. r no. r no.
Type 1 .65%% 60 .56%% 64 TT#% 39
Type 2 .45 15 71 22 77 3
Type 9 54 2] .18 8 .72 5
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Effects of Feed Treatments Dur1ng First Winter on Growth.
of Ewes and Their Two—year—old Production

Durlng the w1nter of 1949 1950 the purebred ewe lambs and the grade
ewe lambs were used ;n an eXperlment cqnducted to determine whether the
extraction process, the solvent method compared to.the hydraulic method,
altered the nutritive value of-cqttenseed-meal. The main difference in the
e?mpositIOn of the meal was the ether eutractable (crude fat) material.

. A total of 583 ewe lambs were d1v1ded as equally as possible into two‘ . ,
groups by we1ght and breed1ng The two groups were fed equal amounts of a
mixed grasm hay conta1n1ng some clover, with a protein content of 5.2
percent. Durlng the last th1rty days of the trial, alfalfa hay conta1n1ng'
12t7 percent protein. was fed - Suff1c1ent hay was prov1ded to allow the
lambs all they woiild consume w1thout undue waste In addition to the hay,
the lambs in one group were g1Ven 1/3 of "a pound ‘per head per day of the

solvent‘extracted cottonseed meal pellets; while the lambs in the other

group were given the same amqunt'of hydraulic extracted cottohseed.méal

1

pellets.
Table XL. Chemical ahalySes-of iydraulic extracted and
solvent extracted cottonseed meal
] = - — _" — 7. - .' e e = —— ==
f Dry ' Protein Ether
matter _ -extract
% - % L%
Hydraulic extracted 94,9 43.1 L b6

.Sqlvent extracted 93.4 - - - 42.0 " 15?'

T , - -
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Average body weights and body weight gains of ewes
by breed, type of birth, and feed treatment

Type

| 1 2 9 All
Process Hyd. Sol Hyd. _Sol. Hyd. Sol. Hyd. Sol.
.. lbs.. 1bs. - lbs. 1bs. 1bs.  1bs. 1bs.  1bs.
Rambouillet
De¢. 1 85.7  88.1 83.4 76.2  82.0 82.7  84.5  85.3
Apr.5  101.5 104.8  100.8  92.5  97.5 100.3  100.6 102.2
Gain 15.8  16.7  17.4  16.3 15.5  17.6 16.1  16.9
Targhee
Dec. 1 84.6 87.7  80.2 81.5  82.0l/ 8l.4° 83.5 85.6
Apr. 5 - 97.8 100.5 9.8  94.7  88.0 99.2 ' 9.3  99.2°
Gain 13.2  12.8-  16.6  13.2 6.0 17.8 13.8  13.6
‘Columbia |
Dec. 1 83.0 83.0  88.3 107.01/ T76.8 79.5  82.7  83.7
Apr. 5 100.4  99.8  105.7 137.0  99.2 9.5  100.8 101.2
Gain 174 16.8  17.4 30.0  22.4 18.1  17.5

17.0

The body weights of the ewes as lambs involved in this study of the

production of two-yedr-old ewes are given in Table XL. The body weight

gains of the lambs in the two feed groups were similar.‘ The Rambouillet

lambs in.the group fed hydraulic extracted cottonseed mean gainedllb.l

1/ Only one ewe

in classification..
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pounds during the 125 day period, compared to a 16.9 pound gain in the
group receiving the solvent extracted meal.

The group of Targhee lambs feceiving hydraulic extracted meal gained
13.8 pounds during the feed period, compared to 13.6 pounds gain in the
group receiving the solvent gxtracted cottonseed meal.

The Columbia lambs iﬁ the group receiving hydrgulic'extraqted cotton-
seed meal gaiﬁéd 18.1 pounds during the 125 day feed period compared to a

17.5 pound gain in the group receiving the selvent extracted cottonseed

meal.
Table XLII. Average body weights and body weight gains of ewes
by feed treatment and type of birth

Process Hydraulic ‘ S Solvent ‘
-Type (lanib) 1 2 9 1 2 9

1bs. 1bs. © 1bs. 1bs. ibs. - -1bs.
Dec. 1 84.6 82.4 80.6 85.8 81.1 81.9
Apr. 5 99.7 99.4 97.3 100.7 %.3  99.5
Gain 15.1 . 17.0 16.7. 14.9 15.2 17.6

Thé body weight gain of the type 1 lambs in the two feed groups were
similar as may be seen in Table XLII. ‘The.average ﬁeight of the lambs,; at
the beginning of the trial, did nof have a'cOﬂspant.effect on the amdunt of
gain in weight during the experiment. The hydraulic extracted cottonseed
meal and the solvent extracted meal produced conparable weight gains in ewe

lambs when fed at the rate of 1/3 of a pound per head per day with hay.
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The.average gain of the lambs fed hydraulic extracted meal was 15.7 péunds
for-the 125 day period compared £o 15;4 pounds for the lambs fed' the sol-
vent extracted meal. '

The Columbia ewe lambs gained the most weight while on the experiment,
followed by the Rambouillet ewe lambs, and thé.Targhee-ewe lambs had the
lowest weight gains for the feeding period.

The type 2 and type 9 lambs méde’somewhat bettef gains during the
feeding period than the type 1 lambs, There was no apparent relationship
between réte of gain of the types of birth and the methods of processing

the cottonseed'meal.

Table XLIII. Average body weights and body weight gains

of ewes by feed treatment -
Hydraulic | ~ Solvent
process process
1bs. ' 1bs.
Dec. 1 . - 83.7 84.5
Apr. 5 99.4 99.9
Gain _ _ .- 15,7 ‘ 15.4

The grease fleece weights of.thé,ewes as yearlings were not materiaﬂl§
affected by the feeéd treatments during the first winter. The,Rambouillef
ewes fed hydraulic extracted cottonseed meal had grease fleece weights aver-
"aging 9.8 pounds, as yearlings, compared to an average grease fleece weight

of 9.9 pounds from the ewes that received the meal extracted by the solvent
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Table XLIV. Production of the ewes by breed, type of birth”
and feed treatment ‘

Process | Hydraulic Solvent

Type 1 2 9 1 2 9
Rambouillet ~1lbs.  lbs.  lbs. lbs.  lbs.” - lbs.
Yrlg. f1. wt. 10.0 9.6 9.4 10.3 9.2 - 9.1
2-yr. f1. wt. 9.1 9.1 . 8.7 9.5 8.7 - 8.6
Lamb born’ per ewe 11.3  10.8  11.7 10.8  10.5 11.4
Lamb weaned per ewe 71.8  76.4 79.5 76.5 56.0 58.5
Targhee

Yrlg. fl. wt. 10.2  10.0 10.91/ 10.2 9.9 10.9
2-yr., fl. wt. - 9.4 9.3 11.1 9.4 9.1 9.8
Lamb born per ewe 11.5 11.6  11.0 10.2 ;1f7- 11.0
Lamb weaned per ewe 86.8  84.0 77.0 74.4  91.3 64.1v
Columbia

Yrlg. f1. wt. 11,4 11.6  10.7 11.0 15.41/ ‘11.0
2-yr. 17 wt. 10.5 .:10.0 11.4 10.3 10.3- 9.8
Lamb born per eiwe 9.3 9.2 11.1 11.3 22.0 15.1
Lamb weaned per ewe 68.0  88.0 88.5 91.0 95.0 93.0

1/ One ewe in these groups.
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'pg the solvehi method. - The average yea¥ling grease fleece weight of the

Targhee ewes fed hydrauiié extracted meal aurfhg‘the first winter was 10.2
?gupds compared to average grease fléece weights of 10,3 pounds for the
gfoyp of Targhees fed the;sdlvent extracted ﬁeéi. The Columbia ewes fed
de?aulic‘extractéd meal had yearling gredse fleece weights avéraging 11.4

pounds and the Columbia éwes fed the solvent extracted meal had an average

lyegtling grease fleece weight of 11.1 pounds.

The feed treatments given the eWestdufing the first winter did not
éfféct their two-year-old fleece weights: The average two-year-old grease
fleece weights'of the ewes fed hydréulié éxtracted meal were: Rambouillet,
9.0 pbﬁndsﬁ Targhees,; 9.4 pounds; and Colinbias, 10.6 poiinds. The average
grease fleece weights of the eties; as two-year-olds, that Pad'received the

solvent extracted meal were::Rambouillet, 9.2 pounds; Térghee, 9.4 pounds;

and Columbia, 10.2 pounds.%.

The ‘average pounds of lamb born per eie by breed in the group fed hy-

draulic extracted meal were: Rambouillet, 11.2 poiinds; Targhee; 11.5 pounds;

- and Columbia, 9.5 pounds. The Rambouillet, Targhee and Columbia ewes fed

the solvent extracted meal gave birth to 10.9 pounds, 10.6 pounds and 12:1
pounds of lamb per ewe, respectively.

The average pounds of lanb weatied per ewe in the group fed hydraiilic
extracted meal mmreﬁRambouilléfi 74;3 poiinds; Targhee, 85;9 poiirids ; and
Columbia,i%2.9 pbunds. In the group fed the solvent extracted meal; the
Rambouillet ewes weaned 69.9 pounds of lanb per ewe; the Tﬁfghées, 76.0

pounds; and the Columbias, 91.4 poinds.
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Effects of Feed Treatments During Second Winter
on the Production of the Ewes

The yearling ewes were randomized into four feed groups aiqng with the
matiire ewes . The first group received élfalfa hay ad libitum with no con-
céntrate Supﬂlement until 30 days before lambing. During the lasi 30 déys
bef%re lambing, this group of ewes was given.l/é of a pound of a 20 per%ent
protein péllet per head per day and hay |

The'seéond group of ewes was given alfalfa hay ad libitum supplemented
With 1/3 of a pound of a 20 percent pﬁoteih pellet per head per day through-
out the feeding period. |

The third group of ewes was given 1/3 of a pound of a concentrate pei—
lét.consisting of one-half 20 percent protein peilet (the same used in the
first two groups) and one-half dehydrated alfalfa per head per day.

The fourth group of ewes was given alfalfa hay ad libitum and-1/3 -of a
pound of dehydrated alfalfa pellets per head pér day.

The different feed treatments did nbt have a significant effect on the
wool production of the Rambéuillet ewes. ' The fleece weights given in Table
XLV shows the average grease fleece weights of the Rambouillet ewes by feed
group and type of birth. The ewes in group 1 had average grease fieece'
weights of 8;6 pounds compared tb 9,3 pounds from the ewes of the other
three groups. The average grease fleece weights of the type 2 and type 9
ewes were not consistant within groups; however, invfhe ?ver-all average,
disregarding type of‘birth, the ewes in group.in group 4 showed a slight
advantage in average gfease fleece weight..

A difference of 1,4 pounds existed between the average grease fleece
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Figure 15. The ewes are separated into their
respective feed groups each morning and fed
a pelleted concentrate.
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Table XLV. Effects of segphd~winter,feed treatments
- B _ on two-year-old fleece weights '

e
' pa 1

Feed treatments

i

Type 1bs. no. 1bs. no. 1bs. no. 1bs. no.
ewes ewes ewes ewes

Ramﬁouillet

1 8.6 16 9.3 15 9.3 13 9.3 17

2 10.5 1 9.2 5 8.7 6 8.6 3

9 8.8 6 8.0 5 8.5 4 9.4 5
Avg. 8.7 9.0 9.0 9.2
Targhee

1 8.5 14 10.0 22 9.4 18 9.5 17

2 8.7 9 9.7 3 9.7 5 9.3 5

9 9.1 3 11.2 2 10.2 2 9.8 3
Avg. 8.6 10.0 9.5 9.5
Columbia

1 10.6 11 10.2 9 10.3 8 10.3- 12

2 -- -- 10.6 2 8.9 1 — e

9 9.9 2 13.0 2 9.6 2 - -
Avg. 10.5 10.7 10.1 10.3
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weights of the Targhee ewes in group 1,(8.6 pounds) and the Targhee ewes in
grouﬁ 2 (10.0 pounds). The averaée gfedse fleece weights of the Targhee |
ewes in groups 3 and 4 were the_sage (9.5 pounds). The difference in the
average grease fleece weights of the Targhee ewes in the four groups was
highly significant. -

The différence in the average grease fleece weights of the Columbia
ewes in the four groups was not significant.

The average grease fleece weights of all the ewes in groups 1, 2, 3,
and 4 were 9.1 pounds, 9.8 pounds, 9.4 pounds and 9.6 pounds respectively.
The lamb production of the Rambouillet ewes was not significantly
affected by the different feed treatments. Of the type 1 ewes in the four

groups, the ewes in group 2 gave birth td the most pounds of lamb, 12.3
pounds per ewe. The type 1 ewes in group 3 gave birth to the least pounds
of lamb 9.8.pounds per ewe,

The average pounds.of lamb borm per eWe:bi‘the Rambouillet ewes in the
four groups_wéna:gfoup 1, 10.9 pounds; group‘2, 11.5 pounas; group 3, 10.9
pounds}‘and‘gfodp 4, 11.2 poun&sm A differeﬁce of 0.6 .of a pound of lamb
per. ewe existed between the highest ﬁfdducing ané lowest pfoducing groups.

The type 1 Targhee ewes had less variation in average pounds of lamb
born per ewe between groups than the Rambouillet ewes. The type 1, 2 and 9
Targhee ewes in group 3 had coﬁsistgntly lower average pounds of lamb’bo?n
per ewe than fhe comparable iypGS'in thé other feed groups. The pounds of
lamb born per ewe in group 3 was 9.7 pounds compared to 11.8 pounds born

per ewe in group 4, the highest producing group of Targliee ewes. The
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Table XLVI. Pounds of lamb born per ewe by breed, type of birth
- of ewe and second—w1nter feed treatment

Feed treatments

1 ) 2 3 4
- Type . lbs. no. 1bs., ﬁol lbs. no. lbs. no.
' ewes ewes ewes ewes
Rambouillet | '
1 10 17 12.3 15 9.8 14 10.9 17
2 - 11.6 1 102 6 120 6 10.9- 3
9 10.4 6 10.7 5 13,2 4 12.3 5
Avg. 10.9 11.5 10.9 11.2
Targhee
1 S 110 167 1.5 22 - 10.1 19 11.4 18
2 129 9 10.3 3 9.1 5 124 6
9 107 3 11.4 2 8.1 2 12.9 3
Avg. 11.6 11.3 9.7 11.8
Columbia
1. 10.2 11 1.5 10 9.5 8 10.5 13
2 R 150 2 9.8 2 S —
9 12.0 2 10.2° 2 15.1 2 C-e -

Avg. 10.5 11.8 10.5 - 10.5
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difference in average pounds of lamb born per ewe in the four greups-was
not significant. o |

The type 1 Columbia ewes had more‘variation in average pounds of lamb
born per ewe between the groups than the type 1 Targhee ewes, but lese than
the type 1 Rambouillet ewes. The type 1 Columbie ewes in group 3 had the
lqwest pounds of lamb born per ewe of the four groups. The difference be-
tween groups in pounds of lamb born per ewe to the type 1 ewes was not sfgh
nificant. A s1gn1flcant difference ex1sted in the average pounds of lamb
borq per ewe to the type 9 Columbia ewes between the three groups that have
thig type classification. The type'?'Columbia ewes in group 3 gave birth
§6-4n average of 15.1 pounds of lamb:per ewe compared to-10.2 pounds of
lémb born per ewe in group 2. l

: Although the difference in arerage‘bounds of lamb born per -ewe between

groyps’ to the ‘type 1 ewes of the three breeds was not s1gn1f1cant, it may
- be noted that all type 1 ewes in group 3 con51stant1y gave birth to less
pququ of lamb per ewe than comparable ewes in the other feed treatments.
The'type 1 ewes in group 2 gave birth ro more pounds of lamb per ewe than
tﬁe ewes of the same type in the ether three feed groups.

The average pounds of lamb born per ewe by the type 2 and type -9 ewes
were not cons1stant1y high nor low in any of the four feed treatments.

: The pounds of lamb weaned per ewe by the Rambouillet type 1-ewes

varied from 69.8 pounds in group 1 to 78.4 pounds in group 4, a difference
of-%.6 pounds. The difference betweenlrhe four treatments was not eignifiﬁ

~ cant, however. When the three types of birth were included, the pounds of
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Table XLVII. Poutids of lamb wéaned per ewe by type of birth
of ewe and sécond-winter feed treatment

Feed treatmeiits

1 2 3 4
Type 1bs. no. 1bs: no. lbs. no. 1bs. no.
ewes . ewes ewes ewes
Rambouillet |
1 . 69.8 16 73.5 15 75.7 14 8.4 - 17
2 0:0 i 80.2 6 63.2 6 80.0 3
9 ' 70.0 T 46.0 5 '70.0 4 87.8 5
Avg.  66.9 69.7 71.6 80.5
Targhee
1 79.2 16 - 87.3 22 T4.1 19 77.9 17
2 9.4 9 507 3 T2 5 1045 6
9 31.0 3 64.0 2 72.0 2 101.5 4
Avg. 79.0 . 82.5 73.4 87.3
Columbia
1 88.4 11 72.1 | 10 86.5 8 79.9 13
2 - - 83.5 2 9%.0 2 . -
9  108.0 2 87.5 2 9.5 2 - e

Avg. 90.6 75.9 86.9 79,9
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lamb weaned per ewe in group 1 remained the lowest, 66.9 pounds, and group
4 remained the highest, 80.5 pounds, weaned per ewe. The difference of 13.6
pounds weaned per ewe between the.lowest producing group and the highest
producing group was not significant.” The difference in the average pounds
of lamb weaned per ewe between the'four feed treatments was not significant.

A difference of 13.2 poundé weaned per ewe existed between the lowest
- prodiucing group of.type 1 Targhee ewes . (group 3) and the highest producing
gfoup of type 1 Targhee ewes (group 2). When the three types of ewes with-
in a feed treatment were combined, the’eWes in group 4 weaned the most
pounds of lamb per ewe (37.3 pounds) and the ewes in group 3 prodiuced the
least pounds of lamb per ewe (73.4 pounds), a difference of 13.9 pounds.
The difference in average pounds of lamb weaned per ewe between the four
treatments was not significant. The difference between the highest -pro-
ducing group (4) and the lowest producing group (3) was not significant.

The type 1 Columbia ewes in group 1 produced 88;4 pounds of lamb per
ewe, 16.3 pounds more per ewe than the type 1 ewes in group 2. When the
three types of ewes within groups were combined, group 1 remained the high-
est in productién and group 2 the lowest. The differences in the average
pounds of lamb weaned per ewe by the type 1 ewes in the four groups was
not significant,. The same was true when the types within a group were
combined. The difference of 14.7 poiinds, between the lowest and the ﬁighﬁ
est producing groups was not significant.

The ewes of the three breeds in group 1 weaned an average of 76.8

pounds of lamb.per ewe; the ewes in group 2, 76.1 pounds per ewe; ‘the




121

Table XLVIII. Average weaning weight of lambs by their type of birth
and the second-winter feed treatment of the ewes

Feed treatments

1 2 3 4
Type 1bs.  no. lbs.  no. Ibs.  mno. lbs. no.
ewes ewes ewes ewes

Rambouillet

1 - 8.5 19 86.1 16 88.7 16 83.8 24
2 67.5 4 1.0 2 - -
9 77.0 1 83.5 2 79.0 2 - -
Avg. 80.3 82.4 86.0 83.8
Targhee

1 87.1 18 86.4 22 82.4 21 88.6 17
2 5.2 4 82.0 4 88.5 2 71.8 8
9 85.5 4 - am - - 77.0 1
Avg. 85.0 85.7 83.0 83.0
Columbia

1 9.6 13 67.3 10 9.8 9 8.3 9
2 - - e 135 2 190 2
9 - - 950 2 79.0 1 102.0 1

“Avg. 9.6 88.6 - 86.9 86.6




122
ewes in group 3, 75.3 peunds of lamb per ewe; and the ewes in group 4, 83.2
pounds of lamb per ewe. The difference in the average pounds of lamb
weaneéd per ewe beiwéen the four groupS'wgé not significant. The differ-

ence of 7.9 pounds between groups 3 aind 4, the lowest and highest produc-.

ing groups, was not .significant.

The average weaning weights of the lambs were not consistantly high,
nor consistantly low in any of.fhé fquf'feed treatments. The heaviest
Rambouillet lambs, at weaning, were in group 3, the lightest in group 1.
The Targhee lambs in gfoup 2 were heaviest at weaning of the four groups of
Targhee‘lambs, and the lambs-in group 3 and 4 had the lowest average wean-
ing weights. | -

'The-heaviesf,Columbia lambs were in group 1 and the lightest in group 4.

There was no significant difference in the average weaning weights of
the type 1 lambs within the three breeds, between the four feed treatments.

" The average weaning weight of all type 1 lambs in group 1 was 85.5
bounds; group 2, 86.5 pounds; group 3, 86.2 pounds; and group 4, 85.9
pounds. TherérwaS'n6‘sigﬁificant'difference in évefage weaning weights of
tﬁe type 1 1amﬂé'betﬁeen groﬁps;

The average weaning weight of all Iambs in group 1 was 84.7 pbgnds;
group 2, 85.1 pounds; group 3, 84.9 pounds; aﬁd group 4, 84.0 pounds.

K
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Two-year-0ld Lamb Production of Ewes
Born in 1950

The weaning weights of the lambs born to the two-year-old ewes in 1952
are’ summarized in Tables IL, L and LI.

The type 1 lambs weaned from the Qwes:in the 6000 line were the heavi-
est of this type in the six ﬁaﬁﬁouiileﬁ lines. The type 1 lambs weaned
from the ewes in the 8000 liﬁéiWéfé'fhe liglitest of this type in the Ram-
bouillet lines. 1In 195i;_the fﬁque§r~dld ewes in the 8000 line weaned the
heaviest type 1 lambs and the éWes iﬁ the 6000 line weaned almost the -
ligPtest type 1 Iambs.l H |

" The two-year-old ewes in the 7000 line weaned the most pﬁunds of lamb
per ewe of the six Rambouiliet lines in 1951 and 1952.

In 1951, the two-yearédld Rambouillet ewes weaned 72.2 pounds of lamb
péf ewe, 3.3 pounds more per ewe than the two-year-old ewes in 1952. The
average weight of lambs weaned from the two-year-old ewes‘in 1952 were
lower.than the average weight of the laﬁbs weaned from the two-year-=old
ewes in 1931. The two-year-=old ewes lambed in 1952 gave birth to more twin
lambs than the two;yeariold ewes lambed in 1951.

The heaviest type 1 Targhee lambs were weaned from the two-year-=old
ewes "in the 6 line, both in 1951 and in 1952. 1In 1951 the two-year-old
Targhee ewes in the 2 line weaned the lightest type 1 lambs and in 1952 the
ewes in the 8 line weaned the lightest type 1 lambs.

| In 1952, the two-year-old ewes in the 6 line weaned more pounds of

lamb per ewe than the ewes -in the other Targhee linés. This was partly due
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Table IL. Two-year-old lamb production of Rambouillet ewes
born in 1950

2000 3000 5000 - 6000 7000 8000

Average weaning . :
weight, lbs. 74.4 78.1 82.1 80.8 73.9 77.0

Pounds” weaned .
per ewe 55.8 69.4 76.2 64.6 83.1 66.0

Average weaninb‘ : :
wt.,type:1,1bs. 81.6 81.5 81.9 86.7 83.0 77.0

. Avérage weaning
wt.,type 2,1lbs. 65.5 68.0 - 63.0 65.5 = --

Average weaning
wt.type 9,1bs. .- - 84.0 - 72.0 - --

Number ewes . 12 9 14 10 - 8 7

No. ewes with lambs . o
born, not weaned 4 2 1 -2 - 1

No. multiple births 3. 2 1 1 5 1
No. single births 8 7 13 8 3 6

No. dry ewes 1 - - 1 —— -

to the greater number of multiple 5irths from the ‘ewes. in the 6 line, as
may be seen in Table IL. '

The two-year-old Targhee ewes in the O line weaned 64.3 pounds of lamb
per ewe in 1952, compared to 104.1 pounds of lamb weaned per ewe by the.

ewes in the 6 line, a difference of 39.8 pounds per ewe between the light-

est producing line and the heaviest producing line.

The average pounds of lamb weaned per ewe by the Targhee tWO¥yegrrold




125

Table L. TWédyear~01§ lanb produciton of Targliee ewes
born in 1950

0 2 6 81/
Average weaning - :
‘weight,, lbs. 78.6 80.8 77.0 85.5
Pounds weaned o )
per ewe 64.3 80.8 104.1 78.4
Average weaning 3 L
wti . type 1, 1bs. 80.9 87.2 91.2 87:9
Average weaning o ) . 3
wt.,type 2, Ibs. 59.5 61.5 74.4 78.0
Average weaning 7 )
wt.,type 9, 1bs. 82.0 -= 65.0 85.0
Number ewes 22 i6 17 12
No. ewes with lambs ‘ ‘
born, not weaned 4 - 3 2
No. muitiple births 2 2 io 3
No, single births i9 i2 7 9
No. dry ewes 1 2 - ==

ewes in 1951 were 80.6 pounds, and the average pounds of lanib weaned per

-ewe by the Targhee two-year-old ewes in 1952 were 80.9 pounds; a differeiice

of 0.3 of a pound of lamb per ewe:

The type 1 lambs weaned from the two-year-oid ewes irn 1951 ‘and the

type 1 lambs weaned from the two-year-old ewes in 1952 in thé Coliimbia 4

line were the heaviest type 1 lambs in theéir respective years.

"1/ The 4 and 8 lines were combiiied in 1950.

The
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Table LI. Two-year-old lamb production of Columbia ewes
born in 1930

0 ' 2 4 4L1/

Average weaning

weight, lbs. 74.3 80.6 79.2 4.7

Pounds weaned : ‘ ‘

per ewe ‘ ‘ 74.3 92.1 79.2 61.6

Average weaning

wt.,type 1, lbs, . 79.4 86.8 ' 90.5 75.9

Average weaniﬁg _

wt.,type 2, lbs. 61.8 62.0 - 68.0 65.8

Average weaning :

wt.,type 9, 1lbs. 73.0 - - 73.4

Number ewes T 15 7 4 57

No. ewes with lambs

born, mot weaned 2 -— - 10
“No. maltiple births 3 " 1 : 1 10

No. single births 12 6 2 45

No. dry ewes o - 1 2

two-year-old Columbia ewes in the O line weaned the lightest type 1 lambs

in 1951, and the two-=year-old ewes in the 4L line weanea'the lightest type 1
lambs in 1932. The two—year—éld ewes in .the 4L line gave birth to a great-
er percentage of twiﬁ lambs iﬁ 1952, than did the two-year-old ewes in the
same line in 1931. The average weaning weights of the three types of lambs

within the line were approximately ten pounds lighter in 1932 than in 1951.

1/ The 4L line is the same as the 4K line (letter designates age).
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SHMMARY

The purpose of the investigation of these data was to explore possi-~
bilities of relat1onsh1pe‘ex1sﬂ1ng between the body we1ghts of the ewes
during their early life and the1r subsequent lamb and wool productlon as
two-year-olds to enhance selection téchniques. The effects of environmen-
tal influences, such as fype‘df,bir%h and age at weaning, on the growth of
ewe lambs and their producfien as fwa—iearfolds were studied.

The growth of two hundred and fifty-nine ewes was measured from birth
ﬁe twenty three months of age by bOdf weights taken at irregular intervals
during the period. Records of the individual lamb and wool production of
these ewes were taﬁulated with the body weights.

In this selected group of ewes, relatively little differeiice was found
in the body Weights of the Rambouillet and Targhee ewes from birth to
twenty-three months of age. The Columbia ewes were somewhat heavier during
the period than the Rambouillet and Targhee ewes._ The greatest difference
in weights of the three breeds occurred at fall yearling age, about sixteen
and one-half months. The Rambouillet ewes weighed 121.3 pounds; the
Targhee ewes, 125.7 pounds; and the Columbia ewes, 128.0 poﬁnds.

The environmental effect of type of birth on body weights was more
pronounced at weening time than at fali yearling age. The twin-born lambs
were somewhat lighter at fall yearling age than the single-born lambs. The
lambs born twin and raised single were lighteér at fall yearling age fhanﬁ
the lambs raised as twiﬁe, |

A highly significant difference existed between the birth weights of




128
the single and the twin-born lambs produced by the two-year-old ewes in
each of the three breeds. There was no significant difference in the birth
weights of the Rambouillet, Targheé and Columbia lambs. There was a highly
significant difference in birth weights among lines of Rambouillet lambs
born to the two-year-old ewes. The difference in birth weights of lambs
bqrn'among.the Targhee lines and. among the Columbia lines was not signifi-
cant._

The type of birth of the ewes did not significantly affect the pounds
of lamb born per ewe as two-year-olds. A significant correlation existed
between the birth weights of @he_Rambouillet ewes and the pounds of lamb
born per ewe as two-year-olds (r=.24%). It appeared that as the breeding
of the ewes tends toward the dual purpose type, Targhees and Columbias,
this relationship was lost.

Tﬁe birth weights and the weaning weights of the single-born lambs
Wefe“significantly correlated (Rambouillets, r=.30%*; Targhees, r=.46%%;
Columbias, r=.48%*%*), The lambs which were heavier at birth were als§
heavier at wéaning. Thislwas true with both the ewes, as lambs, and the
lambs they produced as two-year-olds. It was also found that a~high1y sig-
nificant correlation existed between the birth weight of the single-born
: eﬁes and their weight at fall yearling age (Rambouillet, r5.36**; Targhee;
r=.57*%; Columbia, r=.47%%).

"~The single-bornqram lambs were heayier at birth and weaning than the
ewe lambs. The ram lambs born and raised as twins, and the ram lambs born

twin and raised as singlés were not consistantly heavier at birth and
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weaning than the ewe 1amﬁs of the same types.

The late single-born lambs were consistantly heavier at birth than the
early single-born lambs. This difference was highly significant for the
" Targhee lambs but was not significant for Rambouillet and Columbia lambs.
At weaning time; the early single-born lambs were consistantly heavier than
the late single-born lambs. The early single-born Rambouillet lambs were
significantly heavier at weaning than .the late single-born lambs. The dif-
ferenceé in weaning weight of the early single-born and the- late single-born
Targhee and Columbia lambs was ndt significant. The average daily gain of
the early and late bofn lambs within breeds was similar from birth to wean-
ing."

When the two-year-old dams were divided into early single-born and_
late "single-born groﬁps,.the relationship of the qxdggg was-ﬁuch the same
as the lambs, as far as birth weights and wganing-wéight; were concerned.

The lambs born to the two-yeaf*old ewes made greater average daily
gains from birth to weaning than did their dams. No co;fection was made
for sex of the lambs, however. It is félt that most of this difference in
average daily gain was due td better feeding and management as lambing time.

_ In purebred lines where two sires were used, the birth weights and
wedning weights of the lambs expressed differences as a result of sire
influence. These varied from minor differences to differences of 11.6
pounds at weaning time. Greater differences exisfed in lines having four
lambs or less of the same type of birth from each ram. The number of lines

in which two sires were used was limited, however.




Type of birth had a'gigﬁifiéﬁﬁﬁ'éffééﬁ ofi the Weaning weights of the
ﬁgﬁbouiliet and Colibia lambs bori ﬁﬁ'iﬁé twopyear=old- ewes. The Ram-
boiiillet single=borii; the twin+born éﬂd %hé tivin=boti, §ingle-raised lambs
weighed 86:0 poiifids, 79.0 pounds éﬁéléﬁ,é pounds respectively. The Goluii

bia' single-born; the twin=born and the tWwin-bord, single raised lambs

weighed 89.0 pouiids, 76.2 poiids; and 92.8 pouiids respectively. The type

of birth did net signifieantiy:affééﬁ the weaning weights of the Targhes
lambs. The type. of bivrth of ﬁhé-ﬁaﬁbdﬁiiiéﬁ éﬁé Téfgﬁée éies had a signi-
ficant effect on their weaning weights. Highly significant covrelatiois
existed betweed the weaniig weight éﬁd‘%ﬁélféii yearliiig weights of the
ewes.” The pounds of laiib Wéaﬁéd'ﬁef éie were not significantly affected by
the type of birth of fhe eWe of by the breed ine of the swe.

The correlation of the weaning weights of the ewes and the pounds of
iamb Wearied per ewe as two-year-olds was not §ighifieaﬁt: hawé%éf; the
corrglation coefficients were positive and in &omeé éﬁéé§*aﬁﬁféﬁéﬁiﬁg sigiii=
ficance (Rambouillet, ¥=.11: Téfﬁhéé;_ffaﬁst Coluibid, ¥=:24).

* - The body weights of the ewes as fall yearlingé was more closely re-

lated to the poinds of lamb Weaned per eie thail Was their Weaning weight

 (Rambouillet, ¥=.1id; Targhee, ¥=:23%: Columbia, ¥=.14). .

| The weaning weights of the ewes and their yearling fleese weights were
sighificantly correlated (Rambouillet, 'v=.76%#; Targhee, v=.40%%; Coiuﬁbié;
r=.66%*) and the fall yearling Wéightg of the single-born ewes weve §ignis
ficantly correlated to their two-year-old fisece weighits (Rambouiliet,

r=.40**; Targhee, r=.12%; Columbia, ¥=.80%%),
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" The difference between the yeafling and two-year-old fleece weights of
the ewes were significant, the yearling fleece weights being the heaviest.

The ewes were divided into two groups during their first winfer.and
fed cottonseed méal extracted by solvent or hydraulic processes. The feed
treatments did not materially affect the growth, iamb production, yearling
fleece weights or two-year-old fleete weights of the ewes when one group
was compared to the other. . |

'During.the second winter the ewes were divided into four groups.

Group 1 received no concentrate until 30 days before lambing. The ewes in
this group were given 1/2 of a pound of 20% protein pellet per head per day
during the 30 days prior to lambing. Group 2 received 1/3 of a pound of
20% protein pellet per head per day throughout the experiment. : Group 3 was
fed 1/3 of a ﬁqund of a pellet consisting of one-half dehydrated alfalfa
and one-half 20% protein concentrate per head per day throughout the experi
iment. Grouﬁ 4 was fed 1/3 of a poﬁnd of peileted dehydrated alfalfa per
head per day throughout the éXperimeﬁt. All four groups were fed gbod
quality alfalfa hay ad libitum.

The feed treatments did not significantly affect'tﬁé pounds of lamb
born per ewe or the pounds of lamb weéaned per ewe. The treatmeénts did not
affect the grease wool production of the Rambouillet and Columbia ewes.
There was a significant difference in the average grease fleece weights of

the Targhee ewes between the four differeni groups.




132
- CONCLUSIONS

It is evident f¥om this Qtudy that genetically valuable breeding stock
may be lost if precautions are not taken t6 adjust for environmental condi-
tions'affécting the size of ewe lambs when replacenments are selected at
weaning time. The selection of larger ewes at fall yearling age is a more
reliable method of obtaining higher prodiuction than the selection of larger
ewes at weaning time.

The effects of type of birth and &§e at weaning on the body weights of
ewes was less pronoiiliced at fall yearling age than at weaning dge.

The correlation coefficieiits of the fall yearling weights of the eiies .
and the pounds of lamb weaned pe¥ ewe were generally positive and in some
cases significant:

The type of birth of %hg eiie did not significantiy affect the pounds
of lamb born or weaned per ewe at first lambing.

A significant correlation existed between the birih weights of the
Raﬁbouiilet ewes and the pouiids of laiib born pér ewe at first lambing. No
significant correlation was found between the birth weights of the Targhee
and Columbia ewes and the pounds of lamb born to them at first lambing.

The weaning weight of the ewes and their yearling grease fleece
weights were significantly cdrrelated. The weaning weights and the fall
yearling weights of the single-borii eiles were significantly correlated to
their two-year-o0ld grease fleece wéights.

The correlation coefficients of the birth weight and weaning weiglits
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and also the correlation coefficients of the birth weights and fall year-
ling-weights of the single-born ewes were highly significant. The corre-
lation coefficienps of the birtﬁ weights and weaning weights of the single-

born lambs the ewes produced as two~year-olds were also highly significant.
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APPENDIX

Appendix Table I. The‘effecps of sires on the growth of Rambouillet
ewes from birth to fall yearling age by type of birth of the ewes

Line -Sire  Type * No. Birth  Wt. at 4 1/2 Wt. at 16 1/2
code ' lambs . wt. months " months
1bs. 1bs. 1bs.
2000 1 1 9 10.8 72.2 120.9
2 5 8.0 59.8 115.8
9 1 6.2 68.0 114.0
3000 2 1 1 10.4 . 83.0 123.0
3 1 1 9.0 77.0 112.0
2 1 9.8 67.0 131.0
9 T 8.0 68.0 106.0
4 1 2 10.3 64.5 109.0
9 3 8.5 71.3 127.0
5 1 1 13.0 75.0 135.0
5000 2 1 4 9.4 73.5 -123.5
7 1 5 10.3 75.0 126.8
2 3 9.8 74.3 134.0
9 "3 -8.6 71.3 125.0
8 1 18 ~10.0 73.3 119.5
2 4 8.1 58.5 112.8
9 4 . 8.0 ' T1.5 118.5
6000 - 9 1 8 11.1 75.9 125.1
2 2 8.0 69.0 115.5
9 1 9.2 68.5 1120.0
7000 10 1 7 9.7 76.4 - 127.4
2 1 - 9.2 62.0 115.0.
9 . 7.2 57.5 110.5
8000 11 1- 3 12.3 74.3 128.0
12: 1 3 11.9 79.3 121.7
9 1 11.2 52.0 112.0




137
Appendix Table II. The éffects of sires on the growth of Targhee ewes
from birth to fall'yearling age by type of birth of the ewes

Line ‘Sire - - Type No. Birth . Wt. at 4 1/2 Wt. at 16 1/2
' code lambs wt. months - months
1bs. ibs. 1bs.
0 20 2 2 8.9 70.0 125.5
9 1 8.8 77.0 130.0
21 1 11 8.5 68.9 119.2
’ 2 3 8.1 43.0 128.3
, 9 2 7.4 69.0 116.0 .
23 1 1 10.6 72.0 132.0
2 3 7.6 69.0 120.0
99 1 1 10.3 - 117.0
9 1 9.4 - '117.0
2 24 1 7 9.5 . 73.9 125.0
2 1 7.0 . 68.0 124.0
9 2 g.6 4;3 69.5 124.0
© 99 1 14 10.4 ' 7.7 124.5
2 3 8.4 1 655 118.0
9 1 6.7 67.0 113,0
4 16 1 .6 9.3 77.2 130.2
2 1 8.5 i 67.0 131.0
17 1 2 10.5 ;i 75.5 126.0
2 1 7.6 © 64.0. 111.0
9 1 8.3 75.0 110.0
18 1 3 8:3. 74.7 121.3
2 1 "11.0 69.0 123.0
19 1 2 8.9 68.5 129.0
99 1 1 7.5 - 127.0
9 1 9.5 e 144.0
6 22 1 7 10.2 75.9 134.6
2 5 8.8 71.0 127.6
9 1 6.6 59.0 109.0
8 25 1 20 10.6 76.5 130.0
2 3 9.1 72.7 132.0
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Appendix Table III. The effects of sires.on the growth of Columbia ewes
from birth to fall yearling age by type of birth of the ewes

Line Sire Type No. Birth. Wt. at 4 1/2 Wt. at 16 1/2
-code Tambs wt. months months
1bs. 1bs. .. lbs.
0 13 1- 4 1 10.8 81.2 136.2
2 1 8.6 64.0 118.0
2 14 1 6 10.1 . 81.7 133.2
15 1 2 10.2 70.5 121.5
4 26 1 2 10.6 85.5 126.0
» 2 1 9.5 79.0 147.0
27 1 1 9.5 e 1 133.0
4K 99 1 27 9.3 73.3 124.9
2 2 8.8 81.5 146.5
9 5 8.4 70.6 125.0
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Appendix Table IV. Analysis of variance--birth weight of Rambouillet
Targhee and Columbia lambs by their line and type of birth

Source of Degrees Mean F Level

variation freedom squares ratio 5% 1%
Rambouillet
Between lines 5 9.81 4.42%% 2.30 3.20
Within lines 98 2.22
Total 103 -
Between types _ 1 87.99 49,99 3.94 6.90
Within types 102 1.76 . oo
Total 103 '
Targhee
Between lines 4 1.80 .33 2.46 -3.31
Within lines 111 3.37
Total 115
Between Lypes 1 114.59 48.97*% 3.92 ' 6.84
Within types 114 © 2,34
Total ' 115
Columbia
Between lines 3 4.13 1.64 2.79 4.20
Within lines 52 2.51
Total 55 '
Between types 1 19.20 8.38%=* 4.02 7.12
Within types 54 2.29 '
Total 55
All breeds
Between breeds 2 7.40 2.53 3.04 4.71
Within breeds 271 2.92 ‘
Total 273
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Appendix Table V. Analysis of Variance—~birth weight of Rambouillet,
Targhee and Columbia lambs by line and type of birth of ewe

Total 259

Source 6f . Degrees Meah F. : Level
variation freedom squares -ratio 5% 1%
Rambouillet
‘Between lines 5 - 22,20 2.15 2.30 .3.20
Within lines 9. 10.33
Total 99
Between types -2 5.36 .49 3.09 4.82
Within types 97 11.04 :
Total . , 99 ‘
Targhee
Between lines 4 15.28 .87 . 2.46 3.51
Within lines 104 17.62 :
Total . 108 :
Between types 2 4.38 .25 3.09 - 4, 82
Within types 106 17.78
Total 108
Columbia
Between lines 3. 3.71 .23 2.79 4.20
Within lines 49 - 16.70 :
Total 52
Between types 2 14.76 92 3.18 5.06
Within types 50 16.00
Total - . 92
All breeds
Between breeds 2 .90 .06 3.04 4.71
Within breeds . 257 14.81 :
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Appendix‘Table VI. Correlation goefficients—ébirth weight of
Rambouillet, Targhee and Columbia ewes and pounds of
lamb born per ewe by type of birth of ewe 1/

‘Rambouillet 2000 3000 5000 6000 7000 - 8000 ALL
- ‘ lin?s
r r r ¥ r . r - r
Type 1 L69%* .43 142,405 .190  .097  .24b
Type 2 331 — LO58%% s - - . 636% |
Type 9 -~ 716 .400 630 - -- .357*

All Rambouillets r=.239% . °

Targhee - 0 2 4 6 8 All
lines

Type 1 - -.291  =.029 .603% 693%  ~.161 .026

Type 2 .110 -.644 -= .183 e .091

Type 9 .640 - - - - - .497
- All Taréhees r=.056

Columbia’ 0 2 4 4K A1l
lines

Type 1 - -.025 - -.226 =.051

Type 2 - . - - .465

Type 9 - - - 587 382

All Columbias r=-.047

1/ Correlations were not made when there were three or less ewes in the
‘group.
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Appendix Table VII. Correlation coefflicients -- birth weights and weaning
weights of lambs (Rambouillet and Targhee) by tiime of birth and limes. 1/

All

541

Rambouillet Early Late v
' ' r No. r No. r No.
l ewes ewes ewes
2000 693 6 320 6 451 12
S0 a5 4 -- 1 .920%% 5
5000 411 16 336 17 181 33
6000 .310 7 370 - 4 .335 11
7000 .999%x 3 .340 5 .830%* 8
8000 503 3 -.224 3 063 6
ALl .315% 39 . 381% 36 B04% 75
iﬁrgﬁee
0 .605% 12 .377 .9 .382 21
2 127 9 .652% 12 LAT5*. 21
4 . .681 5 .965%% 6 .653% i1
6 -- 2 .638. - 9 .593 11
8 - .328° 6 .583 8 .609 14
All 5128 34 44 .455%* 78

1/ Lambs born and raised as singles.
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Appendix Table VIII. Correlation coefficients--birth weights and weaning
weights of ewes (Rambouillet and Targhee) by time of birth and lines 1/

Rambouillet - Early _ Late ‘ All

T No. 4 . No. T No.
) ewes ewes ewes
2000 .646 4 .59 5 .392 9
3000 - 2 833 3 106 5
5000 578%* 18 171 9 51T 27
6000 149 6 - 2 . .652¢ 8
7000 268 3 . 850% 4 549 T
8000 - 2 719 4 - L7ear 6
A1l lines .453%# 62
Targhee ’ |
0 .616 5 . 742% 7 .629% 12
2 .460 5 493 13 .438 " 18..
1 -.722 5 895k 7 006 12
b L991## 3 L0275 4 L926%* 7
8 CLToT 8, .804%+ 11 728 19

All lines .600%* 68

1/ Ewes born and raised as singles only.
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Appendix Table IX. Correlation coefficients--birth weights and fall year-
ling weights of ewes (Rambouillet and Targhee) by time of birth and lines 1/

Rambouillet ' Early L Late o ‘ALl

r No. r No. r No.
ewes ewes . : ewes
2000 - .815% 4 .050 - 5 .128 9
3000 - — 2 - eT6 3 640 5
5000 | .379 18 ~.202 9 /.225 27
6000 .238 6 - 2 622 8
7000 807 3 Lesl 4 .568 7
8000 - 2 651 4 638 6 |
| All lines .360%* 62 .
Targhee
0 047 5 349 8 o119 13
2 228 5 T 16 0 e 21
4 .180 6 .739% ‘8 .438. 14
6 o L3 3 819% . 4. .8p8%F - T
8 762 8 . 585% 12 634% 20

All lines .573** 75

1/ Ewes born. and raised as singles only.

4
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Appendix Table X. - The effect of birth dates on birth weight
and- weaning weight of Ramboiiillet lambs l/

Line Time of Birth 'Weaning No.
birth weight weight ewes

1bs. 1bs.
2000. Early 11.6 91.8 6
Late , 11.4 81.3 6
3000 - Early 10.6 84.0 4
Late ©18.0 86.0 ' 1
50600 Early 10.0 87.3 16
Late - 11.0 76.4 o
6000 Early - 11.5 82.6 7
- Late 11.9 83.2 4
. 7000 Early ’ 11.7 90.3 -3
Late | 10:5 84.0 -5
8000 Early 10.7 92.3 3
| Late | 13.7 88.7 3
All | Early 10.8 86.9 39
Late 114 81.3 3

1/ Lambs born and riased as singles.
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Appendix Table XI. The effect of birth dates on birth weight
. -and weaning weight of Targhee lambs 1/

Line Time of Birth ' Weaning No.
: birth weight ‘weight ewes
1bs. | Yy

0 Early 10.3 - 87.9 12

.Late 11.2 83.8 9

2 Early 10.4 83.9 9

Late‘ . 11.4 | 83.8 12

4 Early 1.6 93.8 5

Late 12.1 80.0 6

6 - ' Early 11.6 97.5 2
| Late ) 11:5 ’ 87.1 > 9

8 | . Early - 10.4 82.7 6

Late 11.8 88.9° 8

A1l © Early 10.6 . 87.4 34

Late 11,5 184.9 44

1/ Lambs born and raised as sipgles.




Appendix Table XII.

The effect of birth dates on birth weight,
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weaning weight and fall yearling weight of Rambouillet ewes 1/

Fall

10.3

6

Line Time of Birth Weaning - No.
birth wéight weight ‘ yga;}jng ewes

}bs. ibs. 1bs.
2000 Early 10.5 T7.5 124.5 6
Late 11.0 - 68:0™" 118.0 6
3000 Early 9.7 80.0 117.5 2
Late 11.2 68.0 - - 117.7 3
5000 Early 10.1 T4:1--- 121.8 18
Late 9.8 72.8 120.7 9
6000 Early 12.0 78.7 129.8 6
Late 8.2 67.5 111.0 2
7000 Early 9.5 78.7 126.7 3
Late 9.8 74.6 .128.0 4
8000 Early 13.0 80.5 128.5 2
" Late 11.7 75.0 123.0 4
All _Early 10.5 76.4 1 124.1 35
Late 71.6 120. 27

1/ Ewes born and raised as singles.
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Appendix Table XIII. The effect of birth datés on birth weight
weaning weight and fall yearling wé&ight of Targhee ewes 1/

Line Time of

Birth Weaning Fall No.
birth weight weight 'yeayling ewes
1bs. ibs. 1bs.
0 Early 8.5 ©69.8 123.6 5
Late 9.3 68.7 117.8 7
2 . Early 8.8 73.8 121.8 5
| Late 10.5 74.4 127.1 13
4 Early 8.4 79.6 127.5 5
3 , Late 9.6 . 71.4 127.1 7
| 6 ~ Early 10.1 72.7- 132.7 3
| | Late 10.3 78.2 136.0. 4
| 8 Early 10.3 80.2 131.0 8
Late 10.8 73.7 129.4 11
All ' " Early 9.2 76.0 127.3 26
Late 10.2 | 73.1 126,4‘ 42

1/ Ewes born and raised as singles.
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Appendix Table XIV. Analysis of variance-=birth weight of early

and late single born Rambouillet -and Targhee lambs

Source of Degrees Mean F Level
variation freedom squares ratio 5% 1%
Rambouiliet

Between ages 1 6.95 2.76 3.98 . 7.01
Within ages 74 2.52

Total 75

Targhee

Between ages 1 16.58 T.97** 3.9 6.96
Within ages 77 2.08

Total 78

{

Analysis of variance--weaning weight of early and late
single born Rambouillet and Targhee lambs

Source of Degrees Mean F , Level
variation freedom squares ‘ratio . 9% 1%
Rambouillet

Between ages _ 1 703.52 6.58*% 3.98 1 7.01
Within ages T4 106.85

Total : 15

Targhee

Between ages 1 116.72 .10 3.96 6.96
Within ages (s - 118.11

Total 78
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Appendix TabieAXV. Analysis of variance--birth weight, wearing weight and
fall yearling Wweight of early and late single born Rambouillet ewes

Source of  Degrees Mean F _ ~ Level
variation freedom squares ratio 5% 1%
Birth weight | g

Between ages 1 .54 . .18 4.00 7.08
Within ages 61 2.93

Total 62

Weaning weight

Between ages ' 1 348.08 5.56% - 4.00 7.08
Within ages 61 62.60

Total ' 62

Fall vearling weight

Between ages 1 "~ 186.88. 1.97 4.00 7.08
Within ages. 61 T 94.83
Total 62
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Appendix Table XVI. Analysis of variance-<birth weight, weaning weight
and fall yearling weight of early and late single born Targhee ewes

Source of Degrees Mean F Level
’ variation freedom - squares ratio 5% 1%

Birth weight

Between agés 1 -16.10 4,55% 3.98 7.01
Within ages 74 3.5 :
Total 75

Wganinq‘weiqht _

Between ages 1 , 131.10 1.78 3.98 7.01
Within ages 67 73.60 .
Total 68

Fall yearling weight !

| Between ages | 16.57 .12 3.98 7.01
| Within ages . 74 134.12 :
! Total 75

o




152

Appeﬁdix Table XVII. Analysis of variance--birth weight and weaning
weight of early and late single born Columbia lambs

Source of . Degrees - Mean F Level
variation freedom squares ratio 5% 1%

Birth weight

Between ages 1 ' LT3, .26 4.10 7.35
Within ages’ - -39 2.79 ’
Total 40

Weaning weight

Between ages 1 229.57 2.57 4.10 7.35
Within ages 39 89.22 .
Total 40

Appendix Table XVIII. Analysis of Variance--birth weight, weaning weight
and fall yearling weight of early.and late single born Columbia ewes

Source of Degrees Mean F -Level
variation freedom squares ratio - 5% : 1%

Birth weight

Between ages 1 1.17 .38 4.08  7.31
Within. ages- - 41 3.07
Total 42

Weaning weight

Between ages 1 152.00 1:49 - 4.08 7.31
Within ages 40 - 102.09 o
Total : 41

Fall vearling weight

Between ages 1 53.68 .43 4.08 7.31
Within ages - 41 124.96
Total 42 ,




Appendix Table XIX.
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Number of Rambouillet lambs

with weights by line and type of birth

Line Age Type 1 Type 2 Type 9 Total
’ months No. No No. No.
2000 Birth ‘14 . = 2 16
: 2 1/2 13 - 1 14

4 1/2 12 —— 1 13

3000 Birth 7 2 4 13
21/2 5 2 2 9

4 1/2 5 2 2 9

5000 Birth 36 4. - 40
2 1/2 33 4 - 37

41/2 33 4 - 37

6000 Birth 14 - 2 16
2 1/2 - 11 o 1 12

4 1/2 11 e 1 12

7000 Birth 9 - 2 11
2.1/2 8 - 1 9

4 1/2 8 - 1 9

8000 Birth 7 - - - T
| 2 1/2 6 . - 6

4 1/2 6 e - 6

Total Birth 87 6 10 103
21/2 76 6 5 87

4 1/2 75 6 5 86
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Appendix Table XX. Number of Targhee lambs with weights
by line and type of birth

Line Age Type 1 Type 2 Type 9 Total
months No. No. No. ‘ No.

0 Birth 22 - 2 24
2 1/2 21 — 1 22

4 1/2 21 - 1 22

2 Birth 22 6 2 30
21/2 22 6 1 29

4 1/2 21 6 - 1 28

4 Birth 13 8 2 - 23
. 2 1/2 12 8 1 21

4 1/2 11 8 1 20

6 o Birth 11 2 - 13
2 1/2 11 2 - 13

4'1/2 11 2 -- 13

8 - *.  Birth 17 4 4 .25
2 1/2 15 4 2 21

4 1/2 14 : 4 2 20

Total " Birth 85 20 10 115
2 1/2 81 20 5 106

4 1/2 78 20 5 103
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Appendix Table XXI. Number of Columbia lambs with weights
by line and type of birth

Age Type 1 Type 2 Type 9 = Total

Line
months . No. No. No. No.
0 Birth 3 2 . - 5
21/2 4 2 -— 6
4 1/2 4 2 - 6
2 Birth 7 - 2 9
21/2 7 - 1 8
4 1/2 6 - i 7
4 Birth 3 - - 3
2 1/2 3 - - 3
4 1/2 3 - - 3
4K Birth 30 2 4 36
2 1/2 28 2 2 32
4 1/2 28 -2 2 32
Total Birth 43 4 6 53
2 1/2 42 : 4 3 49

4 1/2 41 4 3 48




'
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Appendix Table XXII. Regregsion coéfficients—éweaning weight
by age at weaning of lambs by breed and type of birth

Breed Number S Y =a+bX

of lambs . regression estimate

Rambouillet

Type 1 ' 74 38.89 +  .3490X + .1534
Type 2 3 354.20 + =1.637T1X + .6477
Type 9 5 , 40.90 +  .3050X + .3540
Targhee

Type 1 78 51.58 +  .2649X -+ .1385
Type 2 - 10 - 36.00 + .9679X + .6273
Type 9 5 -78.97 + 1.1933X + .3243
Columbia

Type 1 41 37.19 +  .3881X + .2215
Type 2 : 2 274.60 + =-.9000X + .0000/,

Type 9 4 . -97.80 + 1.3967X + .4500
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Appendix Taﬁle XXIII. Analysis of variance--regression coeffiéiénts of
weaning weight by age at weaning of Rambouillet lambs by type of birth

Source of Degrees Mean F Level
varigtion freedom = squares ratio 5% 1%
Type 1

Regression 1 577.2 5.17* 3.98 - -7.01
Deviation about |

regression 72 111.6

Total 73

Zype 2

Regression 1 303.0 6.45 161.0 4052.0
Deviatioh about

regression 1 47.0

Total 2

Type 9

Regression ) 1 16.5 . 743 10.13 34.12.
Deviation about | .

regression 3 22.2 .

Total 4
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Appendix Table XXIV. Analysis of variance--regression coefficients of
weaning weight by age at weaning of Targhee lambs by type of birth

Source of Degrees " Mean F . Level
"variation freedom squares ratio 5% ' 1%
Type 1 |

Regression 1 422.9 - 3.66 3.9 6.96
Deviation about B

regression 76 115:6

Total . 77

Type 2

Regression - 1 1110.0 2.38 ' 5.32 11.26
Deviation about | B
regression 8 466.0 '

Total 9

Type 9

Regression 1 169.4 13.53% 10.13 — 34.12

Deviation about
regression 3 12.5

Total T4
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Appendix Table XXV. Analysis of variance--regression coefficients of
weaning weight by age at weaning of Columbia lambs by type of birth
. ¢ :

e

Source of Degrees ' lMean F Level
variation freedom squares ratio . 5% 1%
Type 1

Regression 1 269.0 3.07 4.10 7.35
Deviétion about , | -

regression 39 87.7

Total 40 - - L

Type 2 1/

hégression o 1 236.0 9.63 18: 51 98.49
Deviation about s
regression 2 24.5

Total 3'

1/ Only two lambs in this classification.
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Appendix Table XXVI. The effects of sires on the growth of Rambouillet
lambs from birth to weaning by their type of birth

99

Line ‘Sire Type No. Birth  Wt. &t 2 1/2 Wt. at 4 1/2
code lambs wt. ‘months months
1bs. 1bs. 1bs.
2000 1 1 7 11.7 63.8 92.8
: 2 1 4 10.9 55.2 81.2
9 1 8.0 49.0 81.0
99 1 .3 12.2 56.3 83.3
3000 12 1- 5 10.8 . 59.8 84.0
' 2 2 7.6 41.5° 71.0
9 2 8.3 £ 50.0 78.0
99 1 2 12.0 50.0 88.0
5000 . 6 1 9 10.0 60.4 90.7
2 2 9.3 43.5 73.5
7 1 18 10.4 55.1 80.1
2 2 9.5 36.0 61.0
99 1 9 11.0 48.1 - 78.5
6000 8 1 8 11.6 57.0 82.3
- 9 1 4 11.4 56.8 83.2
99 1 2 12.7 60.0 84.0
9 1 9.6 52.0 77.0
7000 10 1 9 10.9 58. 4 . 86.4
9 1 7.6 56.0 88.0
8000 11 1 4 11.6 63.2 92.5
1 3 13.3 56.0 86.5
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Appendix Table XXVII. The effects of sires on the growth of Targhee
lambs from birth-to weaning by their type of birth

Line Site " Type No. . Birth Wt. at'2 1/2 Wt. at 4 1/2

code lambs wt. months months

1bs. 1bs. 1bs,

0 13 1 19 .10.8 - 59.1 87.7
, 9 T 8.2 61.0 87.0

99 1 3 10.8 47.3 ' T77.0

2 13 1 1 10.0 62.0 92.0
9 1 9.0 47.0 76.0

15 1 15 10.9 57.5 79.0

2 4 8.6 46.8 76.0

16 1 2 11.0 58.0 86.0

99 1 4 - 10.7 43.0 78.0

2 2 8.2 28.0 58.5

4 18 1 4. 11.9 62.7 92.3
9 1 6.5 51-.0 77.0

19 1 4 12.2 66.0 95.8

2 4 8.9 63.2 95.8

99 1 5 11.1 44.0 - 72.2

2 4 9.8 42.2 75.2

6 17 1 7 11.8 60.9 92.7
2 2 8.8 49.0 74.5

29 1 4 11.0 46.2 82.5

8 19 1. 8 10.8 56.3 83.6
2 2 10.2 58.5 88.5

18 1 1 . 11.0 62.0 86.0

2 2 8.5 45.0 75.0

9 1 8.6 63.0 93.0

20 1 2 11.5 59.0 "90.0

9 1 9.5 - 62.0 86.0

99 1 6 11.1 52.2 89.2
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Appendix Table XXVIII. The effects of sires on the growth of Columbia
lambs from birth to weaning by their type of birth

Line Sire Type No. Birth  Wt. at 2 1/2 Wt. at 4 172
code . lambs wt. months months
0 29 1 4 10.4 60.5 88.2
2 2 8.6 47.5 . 79.0
5 21 1 7 11.5 61.3 89.2
9 1 10.0 72.0 102.0
4 23 1 3 10.2 59.7 94,7
9 1 8.2 65.0 95.0
4K 25 1 27 10.4 60.5 ' 89.0
2 2 8.2 49.0 73.5
9 2 10.0 56.5 87.0
99 1 3 10.8 51.3 83.3
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Appendix Table XXIX. Analysis of variance—éweahing weight

of single born lambs by breed and line

To t:é'fi’. '

Sdurce of Degrees Mean F Level
variation freedom  squares . ratio 5% 1%
Rambouillet
Betijeeti Lines 5 87.01 .73 2.35 3.29
. Within lines - 69 118.49
Tot4l 74
Tafﬁheg
Betweeh lines 4 149.30 .40 2.50 3.60
Within lines 73 123.48
Total 77 '
Columbia
‘Between lines 3 36.32 .37 2.86 4.38
Within lines 37 97.32 :
40




Appendix Table XXX.

lambs - by breed and type of birth

164

Analys1s of variance--weaning welght of

Source of _ DEg.ées- Mean F ¢ Level
variation " freedom squares ratio 5% : 1%
Rambouillet

Between types 2 630.44 5.76%* 3.11 . 4.88
Within types 84 109.52

Total - 86

Targhee

Between types 2 381.55 2.98 3.09 4.82
Within types 101 128.06

Total 103

Columbia

Between types 2 338.56 3.91% 3.20 5.10
Within types 47 86.54

Total 49

~—




Appendix Table XXXI. ,
per ewe by breed, line and type of birth of the ewes
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Analysis of ‘variance--pounds of lamb weaned

Source of

‘Degrees.

F

Mean ] Level _

'Varigtipn freedom . squares ratio 5% 1%
Rambouillet

Between lines 5 480.04 .39 2.30 '3.20
Within lines 94 1216.14

Total 99

Between types 2 382.20 .32 3.09 4.82
Within types 97 1195.37 . o
?otal 99 T

Tgrqhee

" Between lines 4 900.51 .55 2.46 3.51
Within lines 104 1638.98

Total 108 DA

Between types -2 -1699.51 1.06 3.09 4.32
Within types 106 1609.97 )

Total - 108 g
Colimibia

Between lines 3 1252.94 1.33 2.79 4.20
Within lines 49 943,54 ' '
Total 52

Between types 2 283.42 .29 3.18 . 5.06
Within types 50 94B. 54 ' i

- Total 52 o
All Breeds

Between breeds 2 2706.36 2.04 3.04 4.71
Within breeds 257 1325.93
Total - 259
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 Appendix Table XXXII. Analysis of variance--weaning weight of

the ewes by breed and type of birth

-~

Source of Degrees ~  Mean F. Level
variation freedom squares ratio 5% 1%
Rambouillet

‘Between types 2 825.04 13.11%* 3.09 4.82
Within types 97 62.95

Total 99

Targhee ~
Between types 2 272.00 4.26* 3.09 4.82
Within types 95 63.86

Totdl B 97

Colimbia

.Between types 2 126.00 1.31 3.19 5.08
Within types 48 | 96.48 :

Total 50




~ Appendix Table XXXTII.
weight of the ewes by breed and type of birth
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Analysis of variance--fall yearling

Source of Degrees Mean F Level
variation freedom squares ratio 5% 1%
Rambouillet

Between types 2 125.40 1.25 3.09 4.82
Within types o7 100.64

Total 99

Targhée

Between types 2 185.86 1.48 3.09 4.82
Within types 106 125.92

Total 108

Columbia

Between types 2 © 291.55 2.36 3.18 5.06
Within types 30 123.42 '

Total 32

sy -




Appendix Table XXXIV. Weaning weights of ewes and lambs by breed and
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type of birth with standard deviation and coefficients of variation

Ewes ’ Lﬁmbs
Type Wean. Std. Coefls. - Wean. - Std. Coef. .
wt. dev. var. wt. dev. var.
1bs. 1bs. % ' 1bs . 1bs. %
Rambouillet |
1 74.3 8.2 11.04 82.4 .10.8' 12.80
2 '64.0 8;4' 13,12 76.7 7.1 9.26
9 '68.0 6.2 . 9.12 ' 72.3 7.5 10.37
ALl 71.3 8.9 12,48 72.2 11.0 15.24
Targhee
1 73.6 8.6 11.67 86.0 10.9 12.67
2 65.8 5.9 8.97 79.0 13.3 16.84
9 69.4 | 5.6 8.07 83.8 6.4 7.64
All 71.6 - 8.3 11.59 80.6 11.5 14.27
Columbia
1 75.8 10.1 0 13.32 . 89.0 9.6 10.79
3 76.5 8.6 11.24 76.2 4.3 5.64
9 69.8 5.8 8.31 92.8 8.4 9.05
All 75.1 9.9 13.18 81.6 9.8 12.01
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. Appendix Table XXXV. Analysis of variance--yearling fleece weights

of ewes by breed, line and type of birth

Source of Degrees Mean F Level
vdriation freedom squares ratio 5% 1%
. Rambogillet
Between lines 5 3.53 2.29 2.30 3.20
Within lines . 93 1.54
Total 98
Between types 2 ~8.90 5.97%% 3.09 4.82
Within types 96 1.49
Total 98 '
Targhee
Between lines 4 .44 32 2.46 3.51
Within lines 103 ©1.39
Total 107
Between types 2 . 2.93 2.22 - 3.09 4.82
Within types 105 A 1.32
Total 107
Columb&a
Between lines 3 6.15 , 2.85% 2.80 4,22
Within lines 47 2.16
Total 50
.Between types 2 3.86 1.65 3.19 5.08
W@thin types 48 2.34
Total 30 C
All breeds
Between breeds 2 - 34.80 20. 84%%* 3.04 4,71
Within breeds 255 1.67
Total - 257
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Appendix Table XXXVI. Analysis of variance--two-year-old fleece
' weights of ewes by breed, line and type of birth

Source of Degrees Mean F Lejlel

variation freedom .squares ratio 5% v 1%
‘RanibouiTlet

Between lines 5 1.03 .78 .30 3.20

Within lines 90 1.32 :

Total 95 -
Between types -2 - 1.54 1.18 .09 4.82
Within types 93 _ 1.30

Total 95

Targhee

Between lines 4 1.34 .94 .46 3.51
- Within lines 98 1.42

Total 102

Between types ' - 2 1.90 1.35 .09 4,82
.Within types 100 1.41

“Total 102

Columbia

Between lines 3 1.36 .84 .81 4.24

Within lines 45 1.62

Total - 48

Between types 2 .70 .43 .20 5.10

Within types 46 . 1.64 '

Total ' ' 48 '

A1l breeds

Between breeds 2 34.26 24.30%* .04 - 4.71

Within breeds 245 1.41 .

Total 247
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Appendix Table XXXVII. Analysis of variance~=y%arling and
two-year=o0ld fleece weights of ewes by breeds

99

Source of ‘Degrees Mean F Level
variation freedom squares ratio 5% 1%
Rambouillet

Between years 1 37.34 25.40%% 3.89 6.76
Within years 193 $1.47

Total ~ 194

Targhee

Between years 1 33.75 . 24,208%% 3.89 6.76
Within years 209 1.39 ' : :
Total 210

Colunbia-

Between years 1 18.12 9.01%% 3.94 6.90
Within years 98 2.01

Total ‘
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'Appendix Table XXXVIII. Analysis of variance--effect of second-
winter féed treatment on two-year-old fleece weights

‘Source of Degrees Mean F Level »
variation freedom squares ratio 5% - 1%
~Rambbui11et

Between treat. 3 1.01 77 2:70 3.98
Within treat. - 92 1.32 '

Total 95

Iarghee

Between treat. 3 8.68 7.23%% . 2.70 3.98
Within treat. 99 1.20 . :

Total 102

Columbia

Between treat. 3 .56 2.81 2.82 4.26
Within treat. . 45 1.65

Total 48
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Appendix Table XXXIX.. Analysis of variance-=pounds of lamb born per ewe
by breed, type of birth of ewe and second-winter feed treatment

Total | 22

Source of Degrees Mean F Level
variation - . freedom squares ratio 5% 1%
Rambouillet = type 1
Between treat. 3 15.60 - 2.11 . 2.76 4,13

. . Within treat. 59 - 7.40 :

. Total _ 62
Rambouillet - type 2 !
Between treat. % 3 3.20 ' 17 3.49 5.95
Within treat. 12 19.32
Total 15
Rambouillet = type 9
Between treat. 3 8.24 .64 3.24 5.29
Within treat. 16 12.88
Total - 19
Rambouillet = all types ]
Between treat. 3 2.43 .24 2.70 3.98
Within treat. 95 10.02
Total _ 98
Targhee = type 1
Between treat. 3 8.17 - .40 2.74 4.08
Within treat. 71 20.68
Total 74
Ta;ghee = type 2
Befween‘treat. 3 18.35 1.16 3.13 5.01
Within treat. 19 15.77
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Total 41

Appendix Table XXXIX. (cont'd)
Source of ‘Degrees Mean F Level
variation freedom squares ratio 5% 1%
Targhee - type 9
‘Between treat. -3 9.53 4.54 4.76 9.78
Within treat. 6 2.10
Total 9 ’
Targhee - all types
Between treat. 3 23.06 1.31 2.70 3.98
Within ‘treat. 104 © 17.56 ~
Total 107
Columbia = type 1
Between treat. 3 23.06 1.31 2.85 4.34
Within treat. 38 15.52
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Appendix Table XL.- Analysis of variance=-pounds of lamb weaned per ewe
by breed, type of birth of ewe and second=winter feed treatment

Total 258

Source of Degrees Mean F Level
variation freedom squares ratio 5% 1%
Rambouillet = type 1
Between treat. 3 218.9 .24 - 2.76 4,13
Within treat. 58 858.1
Total - 61
Rambouillet - all types
Between treat. 3 850.1 .71 2.70 3.98
Within treat. - 95 1201.8
Total : 98
Tarqhee - tvpe 1

' . I
Between treat. : 3 639.8 .37 2.7 4,08
Within treat. 70 1727.6
Total 73
‘Targhee - all types
Between treat. - 3 917.3 .56 2.70 3.98
Within_ treat. 104 1647.2
‘Total _ 107
Columbia - type 1
Between treat. 3 544.7 .45 2,85 4,34
Within treat. - 38 1222.4
Total 41
Columbia - all types ?
Between treat. 3 601.3 .60 2.80 4,22
Within treat. - 48 1008.4
Total . : 51
All breeds - all types
Between treat. 3 839.6 .62 2.65 3.88
Within treat. 255 1361.1
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Appendix Table!XLI." Analysis of variance--pounds of lamb weaned per ewe
by breed, between highest and lowest producing feed treatment groups

Source of Degrees Mean F Level
variation freedom squares ratio 5% - 1%
Rambouillet _ -

Between treat. 1 2252.1 3.28 4.05 7.21
Within treat. 47 687.5 :
Total ' 48

Targhee

Between treat. ) 1 . 2577.0 1.37 4.03 7.17
Within treat. 51 1883.8

Total - 52

Columbia

Between treat. 1 '1496.7 2.38 4.24 7.77
Within treat. 25 629.4 :
Total 26

‘All breeds

Between treat. T 1976.3 1.40 3.92 6.84
Within treat. = - 125 1412.4

Total 126
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Appendix Tablé‘XLiI, “Analysis of variance--weaning weights of single
born lambs bylbreed and secondﬁwinter feed treatment of the ewes

Source of , Degrees Mean F Level

variation freedom squares ratio 5% 1%,
Rambouillet

Between treat. 3 212,77 1.89 - 2.74 4.08
Within treat. 71 112.29 .

Total ' 74

Targhee

Between treat. 3 : 135.58 1.14 2.74 ' 4.08
Within treat. 74 118.97

Total 77 .

‘Cplumbia _

Between treat. .3 48.31. .57 2.86 4.38
Within treat. . 37 84.86° -

"Total . 40 :

All breeds

Between treat. - 3 ' 8.42 .07 2.65 3.88
Within treat. 190 113.73

Total . 193
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