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_ OBJECT OF INVESTIGATION
The object of the investigation here ‘described wes to determine

by & definite, systematic, end well-controlled study of the character- -

istics of Rambouillet sheep the factors which influence the production
of wool by this breed under typical conditions of the: western inter-
mountain ranges. The practical value of this study lies in the

development of information jor the betterment of the sheep and .

wool-growing industry. This particular study analyzes the influences
of the following factors: Age of sheep; weight of fleece; weights of
moisture, grease, and dirt in the fleeces; length of staple; fineness
of fiber; character of the fleece; density of fleece; face covering of
sheep; skm folds on sheep; body weight of sheep; and the mutton
- conformation or type, condition, back, rump, and leg of the sheep,
The influences reported have reference entirely to Wb?& production.

This bulletin contains the besic data and technical discussion. -

A popular discussion is planned for later publication,

HISTORY OF THEE WORK
The Bureau of Animal Industry began breeding Rambouillet sheep

in 1903 at Laramie, Wyo., and continued there until 1917, wheq'_'-
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the docks were transferred te the mewly established United States
sheep experiment station near Dubois, Idaho. In 1915 President
Wilson, acting under authority previously granted by Congress,
withdrew from settlement about 28,000 acres of typical spring-fall
grazing land for the specific purpose of developing a sheep experi- -
ment station where the Bureau of Animal Industry could conduct
definite investigations of problems relating to the range sheep indus-
try. These lands were at that thne wholly undeveloped and con-
stituted merely a sagebrush desert, at an elevation of about 5,900 feet,
A preliminary period of about three years was devoted to building
up the equipment of the station needed for conducting definite
experiments with large range bands of sheep. (Fig. 1.) It was
necessary for the investigators to blaze their irail, as no one had gone
before them in this partiénlar field of endeavor. Much time has

Fu, 1.—Unpited Stetes Shee]() esperiment station, Dubols, Tdaho. The ewes in the foreground are
Rambouillets. At the lelt are sheep sheds, shearing ghed, and corruls; at the right 1s the horse
barn. In the background, frem laft to rigﬁt. are the superintesdent’s ccttage, the office and
commissory bullding (st tha left of the silo), the ice house, garage, well bousa, shepherd's cottag
and laborers” cottage. ‘The olevation at this lecation Is 5,800 feet. The well is 750 feet deep an
provides an abundonos of oxeellent water. Lambing and most of the precise experimantal oper-
ations with the sheep are conducted at these headquarters

under open range conditions. and for bringing the results of the
experiments to the stage of maturity ES.'senti!Em or publication,
The requirements of the work also extended to the development of
a wool laboratory at the United States animal husbandry experiment
farm, Beltsville, Md., where the experimental fleeces were analyzed
for their content of moisture, grease, dirt, and clean wool. This
phase of the work proved to be one of the most difficult, and it took .
several years of vigilant research o develop a satisfactory process
"of wool scouring for use in making these specific determinations, * -

been required for working out original metheds of studyinl%l problems

METHODS OF OBTAINING DATA
MANAGEMENT OF THE SHEEP

All the sheep used in these experiments were well-bred Rambouillet
ewes. 'They were purebred, although some of them were not officially
registered in the American Rambouillet Sheep Breeders’ Assotiatiozn:

-
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The sheep were handied in bands under typical range conditions
and by practical methods. They were sheltered only at Iambin%
time and were required to graze on the range from the opening of
spring in March or April until almoest snow-bound in December or
January. From December or January until March or April they
were fed in the'irrigated valleys on alfalfa hay. From about one
month before lambing unti) good grazing was available on the range
they were fed & limited ellowsnce of corn in addition to their hay.
Ewes that lambed at the lembing shed before good grazing was
aveilable were fed 1 or 2 pounds of sunflower silage a head daily,
together with about one-half to three-quarters of & pound of gram
{corn, barley, or oits) daily for each ewe and as much alfalfa hay as
they would clean up readily.

In the spring and fsll these ewes grazed on typical spring-fall range
of the sagebrush type near Dubois, f:lraho. Their summers were spent;
in the Targhee National Forest, about 40 or 50 miles west of Yellow-
stone National Park, where they usually found an abundeance of lush,
palatable forage. During the Iate fall and winter they were allowed
to graze in the deefp canyons of the Lembi National Forest about 40
miles southwest of Dubois until snowstorms made it necessary to
drive them back toward the headquarters of the sheep experiment
station, stopping in the irrigated valley about 10 miles west of Dubois.
There they fed on alfalfs hay until lambing time when they were
moved to the lambing sheds of the statior, 6 miles north of Dubois.

The fieeces used in these studies were sheared during the first week
of June in 1921, 1923, and 1924. The flesces from ewes older than
the yearlings were of exactly one year’s growth, whereas the fleeces
froin hthe yearling ewes had grown for a period of from 12 to 14
months. '

SCORING, SAMPLING, MEASURING, AND WEIGHING SHEEP AND WOOL

A few days before shearing, the fleeces of the yearling ewes were
scored individually for fineness, character, density, and face covering
of wool. During the process of shearing & sample of approximately
1 pound of wool was taken from the side of each fleece, both from
yearlings and mature ewes, placed in & lacquered tin container, and
cepped with a tight-fitting lacquered tin lid as shown at the extreme
left of Figure 2.  After all sheep were sheared the samples were first
used for measuring the length of the staple of the fleece of cach ewe
used in this investigation. '

The live weight of the yearling ewes was taken each year after they
were sheared. As soon 8s each of these yearling ewes was weighed
she was scored for mutton conformetion or type, condition, back,
Tump, and leg, and the folding of the skin. -

The fleece samples which were used for measuring length of staple
wera shipped to the animal husban experiment farm, Beltsvilla,
Md., and used for determining the weights of moisture, grease, dirt,
and clean wool in the respective fleeces.” The fleeces were all weighed
individually as soon as they were sheared and these weights were used
in calculating the weights of moisture, greass, dirt, and clean wool of
each entire Hleece by application of the percentages of these various
constituents found in the samples of the respestive fleeces.
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DETERMINING CONTENT OF MOISTUR}:%%REASE. DIRT, AND CLEAN WOOL IN

A 250-gram portion of wool was taken from each fleece sampls for
use in the laboratory determinations of moisture, grease, dirt, and
clean wool per fleece. These samples of 250 grams each were placed
in wire-mesh baskets and dried in a conditioninz oven (fig. 3) for &
period of three hours at a temperature of 50° C., after which they were
weighed before removing from the oven. The weight of the condi-
tioned (dried) wool subtracted from theoriginal, unconditioned weight
of the same sample gave a difference which represented the weight of
the moisture removed by this drying process. Fowaever, it should be
understood that drying these wool samples for three hours at 50° was
not suificient to remove all the moisture that actually existed in the
wool. Some tests were conducted to determine how much moisture

Fi6. 2—Wool containers, balanee, and record book. ‘T'he square containers show the kind of
recaplacle used for shipping samples of wool and storing thein at the wool laboratory, Beltsvills,
Ad. When the wool is to be prepared for scouring, the container is opaned and wool placed in
the baskel shown on tha balancs

stall remsained in the wool at the close of the three hours of drying at
50°, and it was found to average approximately half of the Wel%hta
of moisture that existed in the ormginal, unconditioned samples.
" Although this conditioning process did not give moisture-free weights,
the amount of drying practiced brought the moisture content down to
what seemed, to the investizgators, to be sufficiently constant for this
particular study of large numbers of fleeces. .

After this conditioning of the unscoured semples of wool they were
placed in extraction containers and washed with high-test gasoline
to remove the grease. (Fig. 4.) Three extractions or washings with
gasoline were made on each sample, the gasoline being allowed to
filter off through filter paper after each exiraction, thus savieg the
dirt with the wool and removing the grease. The grease removed
in this way was considered the grease content of the wool. After
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Fue, 3 Waokpmditinniog oven,  Note {he moethod of weighing wool baskets without opening
the glass deor.  Baskels sre bronght inlo pasition for weighing by torsing the wieel shown e
how thie oven dooe. When in pesitdon e besked is Diooked inte Che weighing npparates

Extraction conmniners are shwwn in the ripln il of
The baskeis of wool were pliaed iy Liwse eon-

Free, 1 —Chrenspaextrpetion giueains,
thiv ilhisteation with Hlier pepers b opesth,
tabiers aned prseline was poured into the containers pntil 3 wes within 2 fnches of Hhe tops,
fLisJs wore plieed oo the cantainers after the wool bd Been gently agitaisd in thls gasoline bath,

aned the esodine wis nliowpd to staedi A5 mimees,  Afiec fierimg, (e gasolee w1 retitrnes (o
Le prressiire tank, A, 1t was Lhen foreed (ote Uae distiligtbon tonk, B, condemsed in lank ©
anel petrrgted thromeh calleeting tanpk TF pod Uie fipper giges Bole 12, AL F s shiswn the mrd
file {wmring the weekly schedule of work, A cantd was I.L‘:\‘l; For eneh diny's program
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being degreased the samples were placed in a hot-air blower-drier
for an hour, where air heated to approximately 60° C. was forced to
circulate through the wool. (Fig. 5.) The samples, including the
respective filter papers and dirt, wers then dried in the oven again for
a peried of three hours at a temperature of 50° C. and then weighed
before being removed from the oven, The difference between this
second conditioned weight and the first conditioned weight of the
semples represented the weight of the grease removed by gasoline
extraction.

The samples were next washed in a solution of water and a neutral
soap, at 40° €., and rinsed at the same temperature. {Fig. 6.) The
excess moisture was driven off by the use of a centrifugal frier and by
drying in the blower
at about 60° C. for
eight hours, after
which they were con~
ditioned in the oven
at 50° C. for three
hours. The weight
of the clean wool wes
then taken at the end
of this period of three
hours. This weight
of elean wool, sub-
tracted from the
weight taken after
the degreasing proc-
ess, gave the weight
of the dirt that was
washed out of the
sample. The weights
of moisture, grease,
dirt, and clean wool
were then used in cal-
culating the percent-
ages of those constit-
uents in the 250-gram
sample of greasy wool,

FI’?"h S'TDcquscd wuu]l1 nirinlg ut,ftt;er lrthﬂae tru.;{ltmlelnts oée gasu]{ne. These ercentages

9 twa large cans showno o tha foereground collect ¢ asoline 1

from the puscline still In the rear, Air pipe A connects lu\%er and we:;e app Ed to t',he
upper paria of the blower-drler used for drying weol after washing  weights of the entire

_ fleeces as a means of
determining the caleulated weights of moisture, grease, dirt, and clean
wool 1n the respective fleeces.

This method was tested at all stages and was found to be sufficiently
accurate for use when considering averages of large numbers of
fleeces. In order to determine the reliability of this system, 98 whole
fieeces of wool produced at the sheep experiment, station were divided
into the seven parts—viz, neck, shoulder, back, sides, belly, rump,
and breech—and each part of each fleece was scoured separately by
the process above described in an effort to determine which part of
the fleace would be the most representative sample of the entire
fleece with respect to the content of grease, dirt, and clean wool.
Fifty of these fleeces were from Rambouillet ewes and the other 48
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were from ewes of the lengwool-finewool crosshred types. The
results from the 50 Rambouillet flecces are illustrated in Figure 9,
The part found to be most satisfactory was the side of the fleece.
When the work of sampling the fleeces was begun for these investi-
gations, the samples were taken at the side of the shoulder. The
specinl testing of various parts showed that the shoulder samples
were nearly as true representatives of the entire fleece as the side,
but as the sides of Rambouillet fleeces averaged almost exactly the
same pereentage of elean wool as the whole fHeecces from which they
were tnken, while the shoulder samples ¥ielded approximately an

Frob—Wishivg apparatus,  The empey washing baskels are shown in the Aest tub snd the
wilsliing buskets {illed with wool in the second tub, When thls apparatos was in operation the
wisliag baskets wanid rise, mwve from end teend, ane l), Note the holes (o the partition be-
ween the drst and sevond tubs, Water wos allowed Lo rise ndmaost to these lioles in ane tub
atnl woes theg shar T, Dnoeeee of g overflow the Boles prevented Oooding, The warer was
Desihe by siesan pipes in tlue hedtony of each (ub, At the riche of A Is the olectrie =witeh but-
Ly el the pator B3 uhat drave the washing machioery.  The ordinary clothes wringer shown
in the left fureground was wsed foe wringing water from washed, ciused wool samples.  Alr
pipe © emllienat aorointe Reating tank 13 of the Blower-drier. The hented aie retiened
throuutt Ll ippaer part of ¢ie biowoer-crer whers the baskets of wool were [Heced for deyloy aond
Lhe wir tassed ot of the dryer through plpe stiown ot £

average of 3 per cent more clean wool, the samples thercalter were
taken from the side.  Specifically, the sampling was at the side of
the =houlder (nearest to the true sample) in 1921 and at the side of
the hady ol all leeces sampled alter that year.

I the study above mentioned for the 530 Rambouillet flecees the
sile snmples in addition to averaging approximately the same per-
centage of vlean wool, as the whole fleeces also averaged only about
1 per cent more grease and 1 per cent less dirt than the whole fleeces,
Correlation studies with the 98 flecees above referred to revealed
thal in elean wool there was a2 positive correlativn of 0.75=0.03
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betweon the side samples and the whole fleeces and 0.75+0.03

between the shoulder samples and the whole fleeces. For £rease,

the coefficient was 0.82 4 0.02 between the side and the whole fleece

and 0.87 +0.02 bhetween the shoulder and the whole fleece. In the

case of dirt the side correlated 0.68++ 0.04 with the entirs fleece and

the shoulder sample 0.69+0.04. In the light of these results the
data presented in this bulletin are regarded as thoroughly reliable,

To determine about how largs the number of fleeces should be to

insure reliable averages a concrote test was made. A total of 50

fleeces was wused in

this test, 30 of which

were from Rambouil-

let ewes, 10 from

Corriedale ewes, and

10 from Columbia

ewes. Each of these

50 fleeces was sam-

pled in the regular

way at the side and

these side . samples

were put through the

standard scouring

process. In a sepa-

rate operation the

remainder of the wool

of each fleece was also

scoured by the stand-

ard process. Thezside

samples from the 30

Rambouillet fleeces

averaged a yield of

35.62 per cent clean

wool and the actusal

yield of the 30 entire

fleeces was 34.79 per

cent. The elean-wool

yield for the side sam-

Fin, 7.—A centrifugnl type of washing machine which was used for 3
romoving weter from (reshly washed wool, The hew] here shown ples of the 10 COI‘I’IB—
ou top o tho cover of the mackine &, of cowrse, insids when In dale fleeces wag 38.08
operation. 8 machine j§ driven by the electric motor shown .
el atach o e vatr ot Yoot hanid Tt por cont, whilo the

0les in_the bowl so tha wool may be efficlently in the “
oven, ‘This method of removing woter from the wool was fonnd actu yie q all the
to 1I'm mon'in] isri:lisfacl.t;ry a]tlhu}a [Sependlnﬁ enttlru}y ol ng :llothua clean wool in these
Wringer, which ofcasjon: ell 50 oiu¢hn wWoler o cer umps
of woel that i interfered w{th the oven-drylng process samefleacesamounted

to 40.70 per cent.
The side samples from the 10 Columnbia fleeces yielded an average of
44.486 per cent and all the clean wool in these fleeces amounted to 42,87
per cent of the original raw weight. Combining all the above-men-
tioned 50 Heeces it was found that the side samples from them
averaged a yield of 37.88 per cent of clean wool and all the clean
wool amounted to 37.50 per cent of their original unscoured weight.
It will be seen from tlr])ese various comparisons of yields from the
samples and their respective entire fleeces that the vari ations are both
positive and negative. Because of these compensating deviations it
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is BOSSible to improve the agreements between averages of samples
and their whole fleeces by having an increase in the number of fleeces

FiG. 8.--Buskets of wool. A, Raw wool before scouring; B, degreased wool, dirt remaining; C,
clean scoured wool, Iree from grease and dirt

averaged. These figures show that as the number of fleeces increase
from 10 to 50 there is considerable inprovement in the agreements
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Fio, 0.-~Ths averago content of clean waol, grease, and dirt in 50 Rambounillst fleeces, The side
samples of these Ilecess had practieslly the same average eqntent of clean wool ns the whole
Heeees from whiel these slde samples were taken

between averages of the samples and averages of the whole fleeces
they represent.
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STATISTICAL ANALYSIS OF THE DATA

All the data essential to this investigation were assembled for ench
individual ewe. A statisti¢al code was developed for the enalysis of
these data by the Hollerith system of sorting and tabulating, inelud-
ing important steps in correlation Studies.mgl‘his involved &e':ﬂs& of
punched cards, one card being used for each ewe. These cards were
sorted into yearly -groups and then for correlation tables which,
besides showing frequency distributions, revesled the relation of each
wool and sheep factor to the primary wool factors. By decoding these
tables the averages of the various factors were determined in their
relation to each other. . These punch cards wers then resorted, each
factor being considered separately, and tabulated by the Hollerith
tabulating machiné in such a manner ss to obtain the sum of the
items, their squares, and their produets. From these tabulations the
means, siandard deviations, coefficionts of correlation, and probable
errors were c¢aleulated,

DISCUSSION OF FACTORS WHICH INFLUENCE WOOL PRODUCTION

Tables 1 to 18 contain the number of fleeces, weights, measures, and
percentages for the various factors that are covered in this investiga-
tion, and Table 19 presents the coefficients of correlation determined
for each factor. Specialized students of sheep breeding will find the
coefficients in Table 19 of interest and useful in obtaining & prompt
understanding of the relationships which exist among the factors

+considered throughout the bulletin. Readers who are not accustomed
to thinking in terms of correlatior coefficienis should be able o get
much of the substence of this bulletin from the other tables and dis-
cussions, which are presented in a form more readily understood by
the majority of readers. -

The basic tables (1 to 18) give values in terms of weights, measures,
judgments, and relative degrees of perfection ~as well as values in
percentages which are based on the respective values shown in the
headings of the tables. The expression “number of fleeces’ in each
table refers to the number of fleeces for each respective grouping, The
texrm “per cent of grand average’’ in these tables expresses in percent-
age the proportion of the respective values to the grand average value
for the one particular line of values in question. Forexample, in Table
1 the first percentage number at the left side of the top of the table is
85.00. This means that the value of 9.12 pounds, the average weight
of the 252 unscoured fleeces from the yearling ewes, is 85 per cent of
the grand average weight of 10,73 pounds for el! the 1,850 unscoured
fleeces in that major group. Thus the figure 85.00 is simply a per-
centage expression for the respective values based on the grand aver-
age, a percentage value of 100 being assigned to each grand average.
Therefore the figures along a given horizontal line in til;s tables show
the rise and fall of the various group averages from the respective
grand average value.

The variation in the total number of fleeces in the various groups
is due to the variation in the amount of data available for the different
factors, In Tables 1 to 18 all fieeces for which data were available
were used in each group, wherees in Table 19 use is made of only the
980 fleeces for which data are availuble in all the relatinnships con-
sidered. In Tables 8 and 10 to 18, inclusive, it will be noted that in
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the cases of relation of fineness to density of fleece the numbers of
fleeces are smaller, ranging from 702 to 827, This was due to the
fact that the data for those factors were based entirely on the records
for the first or yearling fleeces. For this same reason no coefficients
of correlation are shown in Table 19 hatween age of sheep and fineness
of fleece and between age of sheep and density of fleece. Further
inspection of Table 19 will show that no coefficients of correlation
have been given for moisture nor for dirt in the fleeces as related to
the body weight and mutton factors of the sheep. These were
regarded as unimportant.

DESCRIPTION OF FACTORS

*

An explanation of the exact meaning of the various factors studied is
essential to a clear understanding of the results. The factor “age of
sheep” is recorded in years. As the shearing of the flecces ocourred
ench year during the week in which June 1 oceurred and as the birth
of these ewes occurred in March, Aprii, and May their ages at the
time of shearing were close to the exact number of years recorded,
exceeding that In no case more than three months.

The unscoured-fleece weights were taken at the shearing floor.
They represent all the unscoured wool of the respective fleeces except
the heavy dung locks. The scoured-fleece weights were calculated by
spplying the percentages of clean wool found in the samples to the
unscoured-fieece weight of each respective fleece. In this same way
for each fleece the separate weights of moisture, of grease (extracted
by gasoline), and of dirt were calculated on the percentages based,
in turn, on the sample analyses and the unscoured-fleece weights,

Length of staple for each Hleece was measured to the nearest one-
eighth of an inch, using representative staples from the regular side
samples of the fleaces.

Fineness of the flesces was taken at the side of the fleece for the first
or yearling fleeces by investigators thoroughly trained and experi-
enced i the judging of fineness of wool by the Bradford spinning
count system refined to the point of using every count as shown in
Table 8. This Bradford system of Bradford, Hngland, is now
essentially the same as the numerical expression of the offcial wool
grade standards of the United States, which ranges from as coarse ss
36s to as fine ag 80s. The various eounts or numbers actually used in
commerce are 36s, 40s, 44s, 46s, 48s, 50s, 568, 58s, 60z, 64s, 70s, and 80s.
In this experimental work a refinement of the system or & dividing up
of these various steps was found essential but there is a very close
resemblance of the experimental system used and the commercial
system here deseribed. Grouping these numbers into the old Ameri-
can wool gredes one obtains 36s and 40s coinciding with braid wool;
44s is common; 463 low guarter blood; 48s and 50s quarter blood;
56s (including the experimental counts 52s, 54s, and 56s) is three-
eighths blood; 583 and 60s are half blood; G645 and higher are known
as fine weol.

The character of the wool was judged at the sides of the fleeces,
this judging being done by specislists thoroughly trained and ex-
perienced in the judging of charscter of wool, This factor “ character
of flcece” consiats of regularity of crimp, luster or brightness, and
evenness of distribution of wool oil or grease from the inner to the
outer part of the fleece or staple and throughout the various parts of
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that portion of the fleece which is judged for character. This factor
‘““character of fleece’” was graded by what bureau sheep specialists
have termed the ‘“five count score system.” The figure 1 was
recorded for character that was judged as having a charactzr of from
90.1 to 100 per cent perfect end the fleeces of this group were assigned
& character value of 95 per cent. The group or grade 2 equaled an
interval of 30.1 to 90 per cent with an assigned value of 85 per cent;
grade 3 represented 70.1 to 80 or a group value of 75 per cent; grade 4
stood for 60.1 to 70 or a value of 65 per cent, and grade 5 was used to
include the character values as low as or lower than 60 per cent, with
an assigned value of 55 per cent. This lowest group, known as grade
5, seldom contained fleeces of a character value less.than about 50 per
cent, thus the interval for this grade was regarded as 50.1 to GO per
cent or an average of 55 per cent of perfect. With the spread of 10
per cent of value for each grade there could in theory be 10 different
grades, but values for character of fleece that were lower than grade 5
were so very infrequent that further grade distinction beyond grade 5
was not of sufficient importance to make any worth-whi}; impression
on the statistical studies of this investigation. This same grading
(or five count score) system was also used in the recording of values
for the factors knowr as density of fleece, face covering of sheep,
skin folds, and for the mutton factors of type, condition, back, rump,
and leg. However, it will be noted in this bulletin that ail these
grade values for these various factors have been translated into
percentage, :

Density of fleece was judged by the touch of the hands of trained
and experienced judges. For fleeces of unnsual length they verified
their decision by parting the fleeces and examining the apparent den-
sity of the fibers on the skin of the sheep. When a judge grasped a
handful of the wool of the fleece on the back or side of the sheep
the sensation of extreme fullness or density was experienced with
the densest fleeces and when releasing the hand from the grasp the
wool would promptly spring back into its original shape. The re-
verse of this condition was experienced with fleeces that were decidedly
lacking in density—i. e:, the judge when grasping at an open fleece
low in density value would experience a sensation of emptiness or o
lack of fullness. Specific tests have proved that judges who were
thorougl:ly trained and experienced in the judging of the demsity of
fleeces were able to render independent judgments that agreed or
correlated to a relatively high degree, thus making it possible to
determine speecific degrees of density of these experimental fleeces
with sufficient accuracy for the work of this investigation.

Face covering of the sheep was graded on the basis of a bare face
being of greatest value and the extreme of covering or wool blindness
being of lowest value. It is recognized that neither of these extremes
is most acceptable to all or even a majority of ‘Rambouillet sheep
breeders, but this system of grading or evaluating face covering.
provided an efficient statistical method of recording the degree of
face covering found. As practical range-sheep producers prefer
freedom from wool blindness the extreme of freedom from face cov-
ering was given the highest value. Therefore, in reviewing the
tables the reader will need to understand that the expression “per
cent of perfect’” in the case of face covering signifies *per cent of
total absence of face covering.” It was found that independent
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decisions of the judges on face covering were in very high agreement,

and the data on this factor are considered very reliable. . :

- Bldn folds of the sheep were graded on the basis of the absence of
skin folds being of greatest value—i. e,, the highest grade for this

' character of skin folds was given to the sheep that was gmooth and

. without folds and the lowest grade to the sheep that was most heavily -

folded. The grades on the neck folds (gkin folds on the neck of the
sheep) were used for this study, although body folds were actually
graded separately from the neck folds. The neck folds were regarded
' most satisfactory for. use in this relationship study becsuse normal
Rambouillet sheep of the group studied that had any appreciable.
amount, of skin folding: were ost sure to show it on the neeclk.
Some sheep that were smooth on the bedy had neck folds, but those
smooth. on the neck were almost sure to be smooth on %ne body. A
special study was made of the correlation between neck and body .
folds on the same Rambouillet sheep, using approximately 90 ind:-
vidual ewes, and it was found that neck antf.. body folds measure
practically the same thing. While most practical sheep producers
. prefer absence of folds to a rather high degree, it is recognized that -
many breeders of purebred Rs.mbauiﬁet sheep. are opposed to plain
bodies absolutely free from any folds. . As in the case of face cover-
ing, the system used for studying skin folds wss designed to dctermine
the facts, and it involves no prejudice whatever eoncerning the most
satisfactory degree of folding, _

The I’actor,e%:;edy weight, is based upon the shorn-body weight of
each ewe when a yearling. This weight wes taken promptly after
shearing. It was arded as the most comparabie and refiable
weight taken during the life of & ewe.

Mutton typs is the factor which relates to the general appearance
of a sheep from the viewpoint of mutton conformation. The highest
development of this mutton type requires & rectanguiar body outline. -
The back or top line must be approximately straight and the under-
' line should approach & parallel to it. The body must be relatively

" deep and broad throughout. The legs and feet should be placed

squarely under the body, and in length the legs should-be well pro-
portioned to the body. The neck should be snugly joined to the
shoulders and only long enough to be in good proportion to the body.
The head should be broad but well proportioned and earried with
style and alertness. In all respects there should be a high degree of
symmetry to the general appearance of the body and the sheep must
be strictly typical of the Rambouillet breed. .
- Mutton condition is the factor which pertains to the degree of
fatness. The highest grade of this factor admitted sheep that were
fat enough to grade as choice on the slaughter market. Of eourse
very few range sheep would grade as high as prime so that such of -
them as were found were grouped with thHose of the choice grade.
This highest or choice grade has been assigned an average value of
- 95 per cent perfect. For breeding ewes a condition that would grade-
higher than choice is regarded as having no advantage. The second,
or No. 2, grade has been assigned a value of 85 per cent and the grades

+ Taedium, common, and cull were valued respectively as averaging 75,

65, and 55 per cent of perfect.
Mutton back is the factor that includes the entire back from the
_top of the shoulders or withers to the rear of the loin. High develop-
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ment of the back requires straightness, strength, and ribs sufficiently
‘well sprung to give full widthte the back in good proportion to the
rest of the body. The mution rump of highest value must be broad,
level, and full. Rambouillets, like most fine-wool sheep, have a°
tendency to & drooping conformation in the rump and s comparison
of Tables 16 and: 17 shows that the number of the ewes grading high
in the rump was much less than the number thet graded high in the
" back. Mutton leg, the last factor considered, was graded on the
basis of the plumpness of the thigh. ‘Fable 18 shows that the pro-
‘portion of these ewes that graded choick or 95 per cent perfect in
eg is relatively lower than for the other mutton factors. Fullness:of
development in the leg of mutton suficient to grade as high as
choice 13 very hard to attein in fine-wool sheep. All the grades ami
values placed ou these mutton factors were in strict accordance with
those described for mutton condition.

AGE OF SHEEP
The sheep used were ewes from 1 to 7 years old, only an insignifieant
number being older than 7 years. Fleeces were taken from the
yearlings when they averaged slightly more than a year old. These
yearling fleeces averaged a growth of 407 days from the date of birth.
The fHeeces that were from ewes 2 years old or older were almost

exactly of one yeur’s growth, being shesred each year in the week
that included June 1.

TapLe 1.—Age of sheep in relatfon to other factors in wool produclion

Age of sheep, in years ’ Total
tura-
ber of
!

Fleece weight, unscoured:
Number af {1
Aversge welght, pounds...
Por cent of grand average__
Fiesce weight, scoured:
Number of feaces
Avernge weight, pounds. .
Per cont of grand average.
Molsture driven off:

=L @
120 1012
104 38 | 103 63

191 178
3. 76 3. 05
95,19 | 100,00

19i 178
0. 51 Q.47
110. 87 | 102 17

151 178
LN L7h
111, | 113082

151 178
5. 5. 36 5, 12
07. 1L 20 | 106.22

217 | 194 180
217] 206 2
0819 | =21 | 540

217 184 180
851 | 846 82.0
10419 | 104,50 | 97.50

8%
B wel

Ee

Average walight, pounds___
Per cent of grand averago._
Greose:
Number of fecces
Average weight, pounds. .
tIl’el' cent of grand average. |

sa¥ on

Birt:
Number of leaces.
Average welght, pounds__.
Per cent of grand averngs..
Lonith of staple:
vurher of fleecea

Average length, inches,

Por cent of grand average.__
Character of feece:

> Bn. B
g 258 as

S
b3

g%a

geof

Aversgn per cent of perfact.
Per cent of grond averge. .

¢

t Redace fleeces of yearllngs to 385 days' growth by deducting 10 por cent from weights and length.

Reference to Table 1 shows that the average fleece weights increased
with the age of the sheep up to 3 years of age and in general there was
& decline tn fleece weight after that age. The one excepiion was a
very slight incrense in the fleece weights of the 5-year-olds over those
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of the 4-year-olds. Likewise; the scoured-flecce weights of these same
fleeces were heaviest for the 3-year-old ewes, with a genaral decline
after that age except that the fleaces of the ﬁ—year-o%ds vielded an
xg\er’age )of 0.19 pound of .clean wool more than the 5-year-olds.

g, 10. :

’lghe weight of moisture per fleece was least for the yearlings, and it
advanced up to the age of 5 years and then declined. The weight of
grease per fleece was least for the yearlings, and it advanced to the age
of 3 years, declining rather sharply for 4-year-olds, reing abruptly
for ewes that were 5 and 6 years old, and in the 119 fleeces from
7-year-old ewes it declined to slightly below the grand average for the
entire group of 1,486 fleeces. The weights of dirt per fleece were least
for yearlings, rising
steadily to the age of 3 ¥
years and then declin-
1ng.

The length of staple
was longest in the year-
ling fleeces. They aver-
aged 12 per cent longer

+than the grand average
of 2.21 inches for the
entire group of 1,516
fleeces. As the age of
the sheep advanced
there was a steady de-
cline in the length of
steple, the 7-year-old
ewes averaging only
1.92 inches or about 13
per cent less than the
%'and average length.

his factor, length of

] - F oL
staple, was influenced S O SIS (VAR

more by age than any
Fig, 10—Age a3 & lhetor in the production of actual, clenn wool.
of the other factors. The _3-{0;3-2][3 ewes produced the flecces that nveilz‘ngedr{:ga
CUVIESE 1N AN Woolk, D 0 Cledn-wool e 1= il
The Ghﬂ'racter Of the owed n3 vlid ns or plder than 7 yeurs wens tha(:‘ilg“l;‘:.es:. er.;(e
fleece was not greatly :.hessteudy]ié:crensaa {t:]]'z Deece '\_nn\i:ig‘;usl_nf cl:fun wﬂ(;c‘l l’mm‘ygarlinge
=yenar-olds am B gD eekine after the age 2Ars.
affected by age. HoW-  The hasic dats are showa i Table 1 oty
ever, the fleeces from .
ewes from 1 to 5 years old averaged slightly better than the grand
average and those from ewes 6 and 7 years old were slightly less choice

- in character,

A

)

OO, PER ALLEECE

X

AN LAS P Ll LAY
.

)

2 L &

-5 7 R AL

FLEECE WEIGHT

Ia analyzing the relationship of fleece weight to the various other
factors in weol production the unscoured weights were studied separ-
ately from the scoured weights. Table 2 shows that as the weights of
the unscoured fleeces increased their weights of scoured clean wool
increased. This was also true of the separate weights of moisture,

rease, and dirt per fleece as related to the unscoured-fleece weights.
he unscoured feeces that weighed the lightest had the shortest
staple and those that weighed the heaviest had the longest staple, but
between these extremes of weight and length there were some very
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slight fluctuations, and in reality no important significance can be
attached to this relationship of unscoured-fleece weight and length.
It appears that this must be due to the heterogenous mixture of wool,
moisture, grease, and dirt which makes yp the unscoured fleece, for
the clean-wool content of these fleeces is positively and quite strongly
related to the len%th of staple as shown in Table 3. Likewise fineness
and character of fleece have no significant relation to unscoured-fleece
weights, Density was least in the lightweight fleeces and greatest in
the heavy fleeces and there was a consistent increase in density with
the increase in the weight of the unscoured fleeces. However, the
increase in density was much less than the increase in weight,

Table 2 shows that in general the lighter unscoured fleeces yielded
the higher percentage of clean wool and the heavier ones the lower
pereentage. The percentage of moisture was greatest in the unscoured
fleeces weighing from 8 te 10 pounds, least in heavy fleeces weighing
13 to 14 pounds, and just above the average in those fleeces that
weighed the least. Fleeces under 11 pounds {unscoured) contained
more than the average amount of moisture and those Weighingrll
pounds or more had less than the average amount of moisture, The
percentage of grease was lowest in the hightest, unscoured fleeces and
greatest in the heaviest fleeces, but it should be remembered that
these are unscoured-fleece weights. Table 3 shows that this relation-
ship reverses when the scoured, clean-fleece weight is related to the.
grease content. That is, the lightest scoured-fleece weights are very
strongly associated with the largest percentage of grease when that
percentage iz based on the scoured-fleece weight and conversely the
smallest percentage of grease, on this basis, is associated with the
very heaviest scoured-fleece weights. Table 2 shows that when the
percentage of dirt is based on the unscoured-fleece weight the lightest
unscoured fleeces have the smallest percentage of dirt and the heaviest
unscoured fleeces the largest percentage of dirt. However, this
relationship is also reversed when the scoured weights of the fleeces
are related to the percentage of dirt and when that percentage is
based on the scoured weights. Table 3 shows that the proportion.
of the weight of dirt to the weight of clean wool is greatest for dirt
in the lightweight scoured {leeces and greatest for clean wool in the
heavyweight scoured fleeces. That is, the greatest proportion of dirt
to clean wool came out of the fleeces having a light yield of clean
wool, and, conversely, the smallest proportion of dirt to clean wool
came out of the fleeces having a heavy yield of clean wool.

Table 2 shows, in the column for grand average, that the fleeces
had 36.81 per cent ciean wool, 4.29 per cent moisture (driven off),
14.35 per cent grease, and 44.83 per cent dirt. These percentages,
which are based on the weights of unscoured fleeces, add to a shght
fraction more than 100 per cent on account of using decimals only to
the second digit in connection with the numerous operations in multi-
plication and division required in the computation of the grand-
average weights of wool moisture, grease, and dirt per fleece,




TABLE 2.~—Flezce weight, unscoured, in relation to other faclors in wool production

Range and average weights in pounds of unseoured wool

7807.99 [ 8t08.99 | 910 9.60 [10to 10,9911 to 11.90[12 16 12.90}i3 to 13.99!14-dr more
7.5 8.5 10,5 115 12,5 13.5 “.5

Fleece weight, scoured
“Number of fi
. Average weight, pounds. -
‘Per. cent of gmnd BVETGER.communs
‘Per cent of average weight of unswured fleeces.
Moisture driven off:
Number of fleeces. ...
Average weight, pounds. ..
Per pent of grand average
Per cent of average weight of unscoumd fleeces
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35,41,
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Number of fleeces.......

Avernge weight, poun

Per cent of grand average

Per cent of average weight of unscoureq flec
Lemlzvth of staple;

Average length, {nches..

Per cent of gmnd average
Fineness of fleeve:
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Avernge fineress, spinning counts

Per cent of gmnd average_ ...
Character of fleece:

Number of fleeces.. ...

Average per-cent of perfect
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Density of ﬂee;:e
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1 The grand average unscoured-fleece weight of 1,496 fleeces used in the study of scoured-fleece weigﬁts and the weights orr moisture, mase. and dirt per ﬂeece was 10.73 pounds.’
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TaBLE 3.—Fleece weight, scoured, in relalion lo other faclars in wool 'produdwn

- Range nnd average w«ightla-.ln pounds of sconred
waol L

Total (Grapd
BD! 'l onum- | aver-
2 to 2.99(% to 3.09l4 to 4.0d5 to 5996 to 6.60(7 to 7.9 berol | age!

fleepes
2.6 35 4.3 5.5 6.5 T8

Factor

Pleoce welght, cnscoured:

Number of foo008 . aeaeane—eaann . 175 673 482 140 22 4
Average welght, pounds......__.] 870 10137 1156 | 1286( 13.95]| I14.25
Por cant of fmnd AVOrage_.._.....| SLOB| BL 41| 107.74 ] 117.80 | 130,01 | 132.81
Peor cant of aversgs welght of

soeoured (1oeocs.
Moistura driven alf;
KNumber of fleccas

24500 | 280,43 | 256,80 | 290.18 | 214.82 | 190.00
140 » 4

. 45 .5l . 55 .56
Per cent of grand averaga P Bt - 11087 | 110.57 ; 118,57
o2y 848 TR

seoured feeces
Glrensa:
Number of fobces

we| 3| 4s2| uo| 2
Avetage weight, pounds.
Per cent of grand a

verage JTlos3i2f ed.si| 106.49 | 1zi 43| 13708 | 120.57
Par cent of average welght of
Dist geoured Heeces o coiaaaao . 4114 | 34| .00 32.46) 26,87
T T — 673 482 140 2 4
Avcrago welght, pounds. .. . . 3 3 5. b 3
58,34 | 104,37 | 104,57 | 11435 | O3

Per pent of d =vernge
Per cent of avarage weight of
01,45} 8462 60.00

fleeces

5e0
Leogth of stapie:

Number of fleotes. . ..o 658 468 137 18 4
Average Jength, inches. .- . 2.38 4 243
Por cont of grond avemge. .. ... | . 108, 18 | 116.61 ) 110.45
Finezesa of Ober:
Number of fegoes. oo ocmieee 608 117 18 3
Aversge fneness, spinning counts.| 4L.a68 | 8L43 | 6L.20| 60.62| 659 | 9.3
Per cent of gratid GVETeEe. . ....| 100,62 | 100.21 | 99.B4 | 0883 | 09.33 | 98,70 |
Chammcier of fleece:
Number of leaces 172 855 467 137 12 4
Average charaster, per cent of per- : :
{7 S, 80.8 8.5 B&. 2 85,2 85,8 775
Por cent of grand average_ .. ... 05.96 1 #5.17 [ 10238 | 10019 | 10166 | 9204
Dengity of feeca; .
Number of Jeeces. . .__-o._ 154 o8 455 117 17 3 L3 ceianea-
Average denaity, per cant of per-
- 8.9 85.5 B 548 8.4 "3 85, 4
Per cent f grand average. ... 96.00 | 100,47 | 100.82 | 100,47 | DE.B3:[ 8180 100, 00

| The grand avernge sconred-Besce weight of 1,496 flaeces used in the study of W-ﬂm weights

and the weights of moisture, grease, and dirt per fleece was 3.95 pounds,

Table 3 shows that the unscoured wool in these same 1,496 fleeces
weighed 271.65 per cent, or about 2.72 times as much as the clean
wool from them. The moisture 'driven off from these fleeces weighed
11.65 per cent as much as the clean wool in them. There was 38.99
per cent as much grease as clean wool and 121.77 per cent, or about
1.22 times, s much dirt as clean wool.

The influences of the scoured-fleece weight as shown in Table 3
indicete again that the fleece weights of the umscoured or irensy
wool are {)ositively and strongly related to the average weights of
clean wool in them. The moisture in the fleeces increased as the
weights of the clean wool increased, but the increase in moisture was
much less than the increase in weight of clean wool. The grease
increased as the weight of the clean wool increased, but the iucrease
in grease was considerably less than the increase in the weight of
<lean wool, for again, by referring to Table 2 it will be seen that this
relation iz reversed when the grease content is expressed in a per-
centage based on the weight of clean wool. For example, the 175
fleeces that averaged a clean-wool weight of 2.5 pounds had, accord-

i
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ing to Table 3, an average of 1.28 pounds of grease per fleece, which:
amounts to 51.2 per cent of the 2.5 pounds of clean wool. Aggin
referring to Table 3 it will be noted that the four fleeces having the
heaviest weight of clean wool and averaging 7.5 pounds had 2 pounds
of grease per fleece, but this was only 26.87 per cent of tie 7.5 pounds
of ectual wool. Thus, the proportion of grease o clean wool is
nearly twice as much of grease for lightest scoured-fleece weights as
for the heaviest ones. The old tradition of the heavy grease content
being associated with heavy fleece weights of greasy, unscoured wool
seems to hold in this investigation, but here one sees that when it is
a matter of relating the proportion of gresse to actual clean woocl the
tradition of favoring excess grease is net correct if one undertakes to
calculate fleece yielcbls on a scoured basis, which is of course the only
right way to figure the actual yield of wool. In other words, the
fleeces of this study which had the smallest weight of grease per
pound of clean wool in the fleece were the ones that produced the -
heaviest yields of clean wool, and, conversely, the fleeces having the
greatest weight of grease per pound of clean wool were the fleeces
yielding the lightest weights of clean wool.

Table 3 reveels the fact that the lightest scoured-fleece weights
were related with the heaviest proportion of greasy, unscoured wool,
and consistent with this the heaviest scoured-fleece weights were
associated with the lightest proportion of greasy wool. The 175
fleeces, averaging only 2.5 pounds of scoured wool, weighed before
scouring 3.48 times a8 much as the clean wool in them. the yield
of clean wool per fleece increased, the proportion of the unscoured
weight decreased and the 4 fleeces yielding an average of 7.5 pounds
of cleen wool weighed before scouring only 1.9 times as much as the
clean wool which they contained.

The proportion of moisture to clean wool was shout twice as large
in the lightest scoured fliceces as it was in the heaviest, and sub-
stantially this same tendency will be noted in Table 3, for grease and
for dirt.

MOISTURE IN WOOL

In the early stages of this investigation it was thought that the
moisture in the wool was not of sufficient importance to warrant
special consideration. It was, of eourse, recognized from the begin-
ning that the weights of both greasy wool and scoured wool in order
to be relisble required the drying of the wool to.a considerable degree
before taking the weights. In the analysis of the dats it was promptly
found that the weights of moisture driven off, in the standard i
of three hours at 50° C., were large enough to necessitate a definite .
accounting for this constituent of the fleece.

In general, Table 4 shows that the heavier weights of moisture per
fleece, were found in the heaviest fleeces, both unscoured and scoured,
and ‘a the fleeces tbab contained the heaviest weights of grease and
of dirt. There seemed to be no important relation between moisture
and length of staple. There was a very slight tendency for a trifle
more moisture to be in the coarser fleeces than in the finer fleeces,
but this was unimportant. The character of the fleeces did not seem
to be associated with the moisture variations, There was an ex-
tremely slight tendency for the greater weight of moisture to be found
in the denser fleeces, but this was so slight that it can not be regarded
as important.




TasLe 4.—Moisture in relation to other factors in wool production

Range and average weights in fractions of a pound of moisture

Lessthan| 0. 0.20to | 0.30to | 0.40to | 0.50t0 | 0.60to | 0.70to
0.10 1 0.29 0.39 0.49 0.59 0.69 0.79

0.05 15|« 0.55 065 | 075

Fleece weights, unscoured:
Number of fleeces
Average weight, pounds____
Per cent of grand average..
Per cent of average \veight of moismre-
Fleece weights, scoured:
Number of flceces
Average weight; pounds....c.....-. IO PO
Per cent of grand average
Per cent of average weight of moisture. .. .c_c.eocic

313 155 46 21 8
“1L31 12,27 3 12.50
105,41 114,35 . 118,50 117,71
2,056.36 | 1,887.69 | 1,654, 1,470.59 | 1,329, 47

313 155 21 8

4.08 4,41 4.79 4.88
. s 111.85 5 121,27

5 037.14 741.82 678.46 563, 53

332 a3 15| . 46 91 8
1,39 1,56 182}, 184 1.89 1,50
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! The grand average weight of molstum‘per fleece for the 1,496 fleeces used in the study of the weights.of flceces and of the.grease and dirt: per ﬂeecé was 0.46 pound,
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FACTORS THAT INFLUENCE WOOL PRODUCTION 21

Table 4 shows that as the weight of moisture- per fleece increased
the proportionate weights of unscoured wool, scoured wool, grease,
and dirt decreased. For example, the 6 driest fleeces had 236.6 times
as much unscoured wool, 96.6 times as much scoured wool, 35 times
gs much grease, and 103 4 times as much dirt as the weight of moisture
driven off in the drying processes. Comparing with this the 8 wettest
fleeces, one finds that they had only 13.29 times as muchk unscoured
wool, 5.14 times as much clean wool, 1.58 times as much grease, and
5.93 times as much dirt as moisture. In caleulating the grand aver-
age for all the 1,426 fleeces one finds that they contained 0.46 pound
of moisture (driven off) per fleece and that the average of all these
fleaces contained 23.33 times as much unscoured wool, 8.59 times as
much scoured wool, 3.35 times as much grease, and 10.46 times as
much dirt per fleece as this 0.46 pound of moisture per fleecs that
was dried out of the unscoured wool,

GREASE IN WOOL

When grouping the fleeces on the weights of grease they contain,
as reported in Table 5, it was found that as the weight of grease per
fleece increased there was a general tendency for the weights of un-
seoured wool, scoured wool, moisture, and dirt to increase but for
the length of the staple to get slighély shorter. Fineness of the fiber
was practically unaffected. The fleeces having the greatest weight
of grease were a Grifle less choice in character but slightly more dense.




TaBLE 5.—Grease in relation to other faclors in wool production

Range and average weights in pounds of grease

) : o Grand
0.5 to 0.901 1 t51.49 {1.5. 1o 1.09] 2 to 2.40 (2.5 to 2.99) 3 to 3.49. 13 3 average!

0.75 1.25 L.78 2,25 475 3.25

Fleece weight, unscoured:
: Number of fl
Average weight, pounds

Per cont of grand average. -

Per cent of average weight of grease
Fleoce weight, scoured:

Number of fleeces -

Average weight, pounds

Per cent of grand ¢ averaga

Per'cent of average weight of grease..
Moisturs driven ofl:

Number of fleeces.

Average weight, pounds . .38 . . .50

Per cent of grand average. .. 2 108, 70,

Per cent of average weight of grease . . 22.22

Numnber of floeces g 181
Average weight, p nmmdﬂ : 3 5.33
Per cent of grand average. .. . , 3 5 105,20 110.81
Per cont of average weight of grease.. B 289. 236,89
Length of staple: )
‘Number of fléeces 405 178
Average length, inches. 2,585 26 < 2.11
Per cent of grand average.. 3 2 95,48
Fineness.of fleece: ’ [
Number of fleeces . 1 g 159 ;
Average fineness, spinning counts . 6l . 61.28 61.78
Per cent of grand average. . 3 ) 9. 7" 99,97 100, 78
Character of fleece:
Number of fleeces 16 406 178 65 19
Average character, per cent of perfm . . 3 85.2 §2. 8 78.2
Per cont of grand average e - .27 9. 101.19 . € $8.34 , 34 92,87
Density of fleece: . . T ) f ‘
Number of fleeces 16 546 159 i 18 1,354
Average density, per cent of perfect.- 8L N 84,7 87.8 86.8 90,0
Per cent of grand average.............. —— i 3 99,18 . 102.46 101, 64 105. 39 :
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i

1 The grand average wéight of grease per fleece for the 1,406 fleeces used in the study of the fleece welghts and weights of moisture and-dirt per fleece was 1.5¢ 'pounds.
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FACTORE THAT INFLUENCE WOOL. PRODUCTION 23

In drawing conciusions from the data of Table 5 reference is made
to the fact that the fleeces with smallest weights of grease per fleece
have the largest preportions of wool, moisture, mgf dirt. The 16
fleeces having the smallest weight of grease had 36.52 times as much
unsgcoured wool, 14.52 times as much clean wool, 1,52 fimes as much
moisture, and 18.76 times as much dirt as the average 0.25 pound of
grease they contsined. These proportions decresse without any
group reversals until in the 6 fleeces with the heaviest weights of
gresse one finds only 3.6 times as
much unscoured wool, 1.15 times as
much scoured wool, (.14 times as
much moisture, and 1.42 tmes as
much dirt as the average 3.75
pounds of grease per fleece. The
1,496 fleeces averaged 6.87 times
as much greasy wool, 2.56 times s
much eleen wool, 0.3 tines ag much
moisture, 3.12 times as much dirt
as the 1.54 pounds of greese in the
average fleece,

A grouping of these same 1,496
fleeces on the basis of percentage
is shown in Figure 11. This per-
centage is, of course, based on the
unscoured-fleece weights. These
1,496 fleeces averaged 3.95 pounds
of clean wool, whereas. the 534 fleeces
of this group that had an average
of 10 per cent grease mveraged 3.97
pounds of clean wool, or only 0.51
per cent sbove the average for
the 1,496 fleeces. The 656 ileeces
averaging 15 per cent grease had
an average of 3.89 pounds of clean P
“;100[’ or 1.52T1€Ier cen& less than ”?Ma/g_' Ag'a cge;_ i
the average. e 267 fleeces aver-
sging 20gper cen greass had an FREAIE (N S LEECES
aversge of 4.08 pounds of clean o 11.—Grease as a factor in the produc
wool, which was the highest aver- Lo ol s e o o s
age of clean-wool weights and 8.20  the percontage of prease iu the flescs does
per cent greater than the average fv%to,md’ fm“f:n ?ﬁ?’pﬁnﬁsﬁ: when
of the 1,406 fleeces. The fleeces  geslingonaciean-wool basis, to have more

: than about 20 par cent of greass in the
having 20 per cent gresse were unscoured flesce, Here one sees that the

o
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| 292
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AROUNRS OF CLLEAN IWDOL FER FLELCE

. ight of clean wool feaca decilned
apparently greasy enough for maxi-  Ihresightisol a Epé’f whan the grease
mum yields of scoured wool, because averaged of 20 per cent

when one aceounts for the other _
39 Heaces averaging 25 per cent grease they show yields of only 3.71
pounds of scoured wool per fleece, which is 6.08 per cent less than the
averags for all the 1,496 fleeces. In the light of thede findings about

rease in wool it appears that there is more danger of having the
ﬁeeces of Rambouillets of the intermountain range country too
greasy than not greasy enough. This investigation produced no
reassuring evidence that the presence of oil in the fleece has much to
do with such qualities as fineness of fiber or the charscter of the
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fleece. In fact such minor influences as were discovered in this
connection are negative. 'That is, excess grease seems to be a very
slight hindrance instead of a help in the matter of getting finer fiber
or more excellent charecter in the fleece. It snpears to be associated
with a little more density, but this influence in favor of density is not
quite so great as the hindrance of éxcess grease to length of staple,
There is little doubt that an abnormally high %rease content may
make the Aeece feel denser than it sctually is. Such fleeces should
be examined with special care. '
Wher the woolgrower selects sheep on the .basis of the gresse
content of their fleeces he, in getting down to fine points, locks
_ closely into the parted
fleeces to get an idea
of the apparent propor-
tion of greamse to wool
{aetusl wool). Table 3
reports these propor-
tions rs they were found
in this study, and the
data in that table very
clearly indicate thet. if
the sim is heavy weights
of clean wool per fieecs
then this' ' proportion
of grease should be
relatively small rather
than too large, bui of
course sufficient, for sat-
. isfactory health, den-
sity, and protection of
the fleeces. -
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IO IS #O K5 SO SE 60 The weight of dirt per
AP ECASE AR N T O T o AL EEcas Hleece bears a positive

o Dt s  fator fa 50 prodaction of schut. 1 1 and important relation

6. 12.—Dirt 83 a factor in the production o , clean wool,

Thesze resulta indicate thet io xl;neml the cleaner [veces am the to ,t'he Unseour ec,l fleecs
ones that yield the heaviest walghts of clean wool weirht. Accord].ng to

Table 6 the weight of
the dirt per fleece increased as the weight of the unscoured wool
per fleece increased. Dirt also bears this relation to scoured-fleece
weights and to the weights of moisture and gresse per fleecs, although
not to such a high degree as for the unscoured-fleece weights. (Fig.
12.) This, of course, is due to the fact that dirt makes up such 2
large portion in the weight of the unscoured fleece. In refarring to
the grand averages in Table 2, one observes that the 1,496 fleeces
average 44.83 per cent dirt. Of the four different constituents that
make up the unscoured wool of these fleeces, dirt was the heaviest
being heavier, even, than the clean wool of the fleeces which amounted
to 36.81 per cent. Further study of the grand averages shows that
the dirt weighed more than 3 times as much as the gresse and 10
times as much as the moisture that was dried out of the wool.




TanLe 6.—Dirt in relation to other factors in wool production

Rangoe and average welghts in pounrds of dirt

) Grand
3t03.90 [4t04.09 | 6t056.09 | 6toG.00 | 7t07.09 | 8 t8.00 avorage 1

3.5 4.5 5.5 7.5 8.5

Fleece weight, unscourd:
Number of flecces. . N : . . 3 62 9 3
‘Averuge weight, pounds . L 9.62 3 14,60
Por cent of grand average . , 66 | 109, 127,98 135,14
Per cent of weight of dirt. . 5 231 5 3 168.00 162,03

Floeco weight, scoured: : ’ :

Number of fleecss. ...
Avernge woight, pounds_ ... 3 A 3 o 13 . 4,7 4.50
Per cont of grand avorage- .. , 82, 03,92 . - 103,04 f 113,02
Por cent of wcl;;ht of dirt. ; K 3 3 3 ) 47,97

Moisture driven off: i
Number of fleeces
Average weight, pounds,
Per cont of grand nvornge.
Per cent of weight of dirt

QGrense:

‘Nuinber of floeces

Average weight, pounds : . . . ‘1.7
Peor cent of grind averago ; e ; 3 3 3 114,04
Per cent of welght of dirt, 47.20 | ; 2.3

Tength.of staple: Lo : : )
Number of flooees. onai- . 45 151
Average length, Inches... . ] 2.2 2 2, 2,08
Por cont of grand averago... 99,55 100,00 ) 94,12

Fineriess of fleoce: :

Number of fleeces. ... , 42 . 502 129
Averago fineness; spinning couznts. 0167 20 01.23 01.53 02.00
Per cent of gnmd average - 100, 60 99, 89 09,67 100, 101, 14

Charncter of flooce: . .

Number of {leeces 44 545 151 82
Averngo character, per cent of porfect - oo iviinueiocmicininneaan o 811 885, . B4.b .83.8 82,8 86.0
Per cent of grand uverage. ... . 96.32 A 100, 36 90, 62 08,34 102,14

Density of fleces: . ,
Nuniber of fleect 4 42 303 500 310 129 | - 59
Average density, per cent of perfect 5 8l.4 B4 85.0 86,1 87,1 | . 87,7
Per cent of grand average . . 06,32 ; 90.53 | 100,82 | - 10500 | 102.69

1 The grand average welght of dirt per flsece for-the 1,406 flceces uséd in the study of fhe noéo_o welgﬁts and welghts of molsture and greass per ﬂoeqe; 'was 4,81 pounds,
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Table 6 shows that as the weight of the dirt per fleeco increases
the proportionate weights of unscoured wool, scoured weol, moisture,
and grease diminish. The grand average column of Table 6 shows
that the 1,496 fleeces contained 4.81 pounds of dirt per.fleece. This
same column shows that the unscoured weights of these fleeces were
2.23 times as great as the weight of the divt in them. There was
$2.12 per cent as muech clean wool as dirt, 9.56 per cent as much
moisture, and 32.02 per cent as much grease as there was of dirt
per fleece. It should be kept well in mind that these fleeces were

roduced on ranges gpical of the intermountain region of the West.
he soil where the sheep grazed is of a lava-ash formation and is
not so heavy as the sand and some other soils of the range country.
The flesces in this study, therefore, contained lighter weights of dirt
than some fleeces produced in parts of the range country where
heavier soil and sand storms load the fleeces with greater weights of
dirt than occurred near Dubois, Idahe. On the other hand these
fleeces were carrying more dirt then similar fleeces produced in the
bluegrass region of the farming States. However, on the whole
these fleeces were typical of rather a large portion of the western
rarrllge. wools of the intermountain region.
he data of Table 6 indicate that greater weights of dirt were
slightly associated with shorter staple. The fineness and character
of the wool did not seem to be appreciably associated with variation
in dirt content, but there was a little tendeney for the fleeces having
the greatest wezghts of dirt to be the most dense. In the examination
of such fleeces the same care should be taken that was previously
discussed in connection with high grease content,

LENGTH OF BTAPLE

Breeders of Rambouillet sheep in the West are generally eware of
the difficulties of producing a satisfactory length of staple in one
yeer's growth under practical range conditions. 'The data in Table 7
ndicate the very strong tendency for the ewes of this study to produce
fleeces with staple only 2.1 to 2.5 inches long. Tt requires vigilance
in breeding and range management to produce with Rambouillets a
staple of wool that in one year’s growth will exceed 2.5 inches. About
one-sixth of the fleeces reported in Table 7 measured more than 2.5
inches in staple. The bureau iz conducting further studies to de-
tgrmine the possibility of producing longer staple with Rambouillet
sheep.




TaBLE 7.—Length of staple in relation to other factors in «onl produdion

Rangs aud average lengths of staple, in mches L

’I‘otal
. $h 8 o ; umberol
;.6 to2.0}21t0 2.5 20 to 3.0 3.; to3.5|3.6t04.0{4,1 to 4 5 W“ fleeces

18" 31 28 | .-‘43_

Fleece weight; unscoured:
Number of fleeces....
Average weight, pounds..
Per cent of gmnd average

Fleece weight, sco A
Number of fleeces_ -
Average welght, pounds
Per-cent of grand average.

Moisture driven off;

Number of fleeces.
Average weight, pounds

Per cent of grand average..

Grease: * -

Number of fleeces.
Average welght, pounds
irtPer cent of gmnd avemgn
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... Ay was explained. under the.héading. of fle¢cs weight, length of -~
. staple shows that its influenice ‘on :scoured weights'is important, but
- its influence on: unscoured fleéce weights was not important in this -
- ‘study, a3 shown in Table 7. Of course, the fleecés of the group with .
.the very shortest staple measuring not more than ‘1.5 inches ‘were the = .-
 lightest both scoured and unscoured, but themajority of the unscoured-
- fleece weights are not; much affected by length while the rise in clean - .
" fleece weight is ‘well associated with the increase in'le:]fth of staple. -]
(Fig. 13.)  Moisture in the wool seems to be generslly unaffecied -
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" F1g, 13.—Length of staple as a factor in- the pro-
duction of aptual, cléan wool. There was s
deflolte tendency for longer staple to oecnr in
the fleoces vielding the greatest welghts of clean
wool. The basie data are shown tn Table 7.
Woolgrowers should ba able. £0 inereass profits
alg ?emding'md feeding their sheap for longer -

il .

by length. - On the whole the fleeces having longer staple contained
& little less grease and dirt and were more satisfactory in character;
they were a trifle less dense but this difference in density was not very
important. ~The fineness of fiber was practically unaffected by the . -
length of the staple. A study of Table 7 shows that length of staple

- 1s & substantial help for getting greater weights of actual wool and

- less grease and dirt in the fleeces. This fact is of much greater
importance to: profits in modern wool. #rowing than the very small,

* decline in density of fleece that was._';?c_:iund ‘0 be associated with
increased length of staple. . '




FACTORS ‘THAT INFLUENCE WOOL: PRODUCTION - -
B . FINENESSOPFIBER - o

- As the fibers of the wool became finer (of smaller diameter) there
© was a very slight tendency for the fleece weights of unscoured wool
-+ and clean wool (fig. 14) to decrease; there weré also slightly lighter
‘weights of moisture per fleece. Fineness was practically unassociated
with grease content. and length of staple. The finer fleeces had. a
trifle the best character end were a little the most. dense. In general,

%

i.

L

N

i
i
g _
§ .
|
| §_a

6 2 60 & : ol
FENLAERS OF SLEECE (FWNNATNE COON TP

T1G. 14.—~Finenssn of feece as a fretor in the production of actual,
clean wool, 'The general own ig for the finer-

the influence of the fineness of fiber on any of the 6ther characters
.- did not amount to very much, as is shown in Table 8. Wool having

. » spinning count of 56s is classified on the American market as three-

eighths-blood wool; 58s and 60s aré’ one-half blood; 62s is midway
between one-hslf blood and strictly fine wool, or what is commogli
termed ‘‘fine medium,” and 64s, 66s, and 68s are strictly fine wi




TABLE 8.—Fineness of fiber in relation to other faclors in woal production

‘Average fineness, in spinning counts

68s
58s s 62 48 or finer

Flecea welght, unscoured;
Number of fleeces
Average weight, pounds..
Per cent of grand average..

Fleece weight, scoured:
Niumber of fleecos... _.
Average welght, poun:
Per cont of grand avorag

Moisture driven off:
Number of fieeces
Average weight, pounds

Per cent of grand AVEIrage. ...ooeicansmrss = omne VORISR,
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FACTORS .THAT F{FLUENCE WOOL PRODUCTION. ¢ 3k

CHARACTER OF FLEECE _ o
The factor, character of fleece, seemed to bear its most important

relationship to the length of staple. Table 9 shows that with the im-

provement in the character of the fleeces they improved in length of
staple. As mentioned in the preceding paragraph, character was
slightly sssociated with the finer fiber and there was a little tendency
for the scoured-fleece weights to increase as the character of the wool
improved. The choicest character was very slightly associated with
slightly less grease per fleece. QOtherwise, the influence of character
was unimportant. SR

TasLs 9.—Character of fleece in relation to other factors in wool pradﬁctiou

Range and av charsdier in per cent.j .
uj pixfect "
2t : -_| Total
Factor number) Qrand
60.1 to | 80.1 to | 70.1 to [ 60.1 to [ GDof of [avemge
100 90 80 kol Jese | Descns
5 B5 75 85 55
Flrece welght, unscoured: _ ) .
Namber of flseoes. - . [IH 600.] 37| 80| 13| LM aae. ...
Average weight, pounds________._._....| 1005 MT4) JA52| 1085 1L73 . ww
Per cent of grand average, . .eooeeeeonoaoof 10167 | 8872 | 97,68 | 10167 | 108 1 -] 100.00
Floece waight, scourad: K3 . .
Number of fleecas 553 =360 41 1B | L4583 jeweoonn.
Average weight, e 3.05 173 372l 432 3. 05
Per cent of av on 104,56 | 100.00 | 04:43 | 9418 } 10937 |.. . 000
Molsture driven off: ' -
Number of fi 425 583 60 It | 1] L4588 |, -
Average weight, pound AT AT 45 A5 .55 . .48
Per cent of grand BVersge_ . . o.ooo.oooas 10217 | 102,17 ; 97.83 | 97.83 | 119.57 . 100,00
TEASE:
MNumber of fleeces 425 583 360 i W 1,458 |-
Average weight, i} 149 1.5 1.5 L% 152 1.5
m‘Pu’ vent of Erand AVerage. .. .. ........| 96.75 | 100.65{ 98.35 [ 116 [ | 98T 100 00
* Number of fleeces Wi 543 360 4 1] L4R |eeeanas
Averags welght, 41 87 470 4,79 508 5T 4.82
Per cent of gtan 98.78 | D9.38 | 10530 | 1IRLT] 100. 00
bengh of ataple:
Numberof fleeces. . oo 442 GOL 3 80 1B LS |aaeoae
Average langth, inch 234 2 212 1.54 1.80 aq
Per cent of grand average_ . _.._....___.| 10588 | 10000 | 0583 | 2950 SL45 100,00
Finenesy of Bber: : -
Number of fleeces 408 557 nT i} n| L3382 |-
Averags fineness, sploning counts.. ... Al,74{ 6L3 | 61.09 | BOLBL| 5873 AL 31
Per cent of grond aversge_ .. ..o;ccameaans 10L70] 99.89 | 90,64 | 95.23 | 9570 100. 00
Density of Noaca: :
Number of fleacas 408 557 336 [i::] i L3380 oo
Avernge density, per cent of perfect....._.. 85 8 8o 7 ] 8Ll 859 | BR 5
Per cent of grand average. . .ovn.. ] 035 | 200.23 | 99,30 | 08.30 | 100.47 100, 00

DENSITY OF FLEECE

As the density of the fleeces increased the fleece weights increased,
both unscoured and scoured (fig. 15); theﬁsalso increased in weight of
grease and dirt and to a slight extent in the weight of moisture; they

were a little shorter in staple and on the whole & little finer in fiber. -

The relationship of density to character of fleece was unimportant.
A study of Table 10 shows that none of the influences of density of
fleece on the other factors were of more than moderate importance.
Of the 1,31 {ieeces only 2 were in the group averaging as low as 55
per cent of a perfect density; thus the more abrupt drop of that group
in weight of clean wool can not be taken as final; nevertheless it is'in
generel alignment with the trend. Considering the other four groups
of fleeces averaging from 65 to 95 per cent in density, the drop of 1
per cent in denstty coiricides with a drop of about one one-hundredths
of a pound of clean wool per fleece.
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F1a. 15—-Danaityofﬂaaoe as a factor In tha rodme-
~ tHaon of sctusl, ciean wool. An the faeces
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TasLe 10.—Density of fleece in relation to other faclors in wool pradu_dion
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FACE COYERING OF SHEEP
-

The numbers of fleeces in the various groups reported in Table 11
indicate the very strong tendency for the Rambouillet ewes in this
study to have considerable covering of wool over the face. As
already mentioned these ewes were purebred and typical Ram-
bouillets and it 1s believed that the following facts about their face
covering may he broadly applied to the purebred or high-grade
Rambouillet sheep raised in the United States. Those with the barest
faces had heavier fleece weights, both unscoured and scoured, ‘than
those havirig heavily covered faces; their fleeces also contsined more
moisture and grease but less dirt. Between these extremes of bare-
ness of face and the very heavy wool covering there are soms fluctua-
tions in the intermediate groups; furthermore, the numbers of ewes
having the heaviest face covering (70 per cent or lower freedom from
covering) being more numerous than those having only s moderate
to light amount of face covering (70.1 per cent or higher freedom from
covering), the barefaced ewes are too few to permit the correlations
for face covering as reported in Table 19 to be of importantsignificance.

TaBLE 1L.—Face covering of sheep in relation Lo other faciora in wool produdion

Eatige nod average famm oovering of sheep
in per cent of shsence of tace covering
Taotal a
oum- | Grand
Factor 901 | 801 | 7ol | 801 | 60or | berof |nverage
told) | 1000 | to80 | to70 less | fleocos
o5 85 75 a5 &5
Fleees welght, unscaured:;
137 306 281 75§ 1,711
ILES| 1104 10.27 : 1072 10.74
163.82 | 10260 | DR45; 90 106 00
Number of fi ———— 173 110 230 208 G441 1,385 __....
Average welght, pounas_... . _________| 408 4087 4L13] 3.8 3.88 3.08
Per oent of grand avelegr. mee e avevanen 103.03 3 103.03 [ IOL 20§ DL 46| o708 10000
Moisture driven ofl:
Number of fieeces. o) 208 64| 1,385 |
Avernge welght, pounds_ L 4B A .44 47
Per cent of grand average M2 13§ 93,62 | B7.R7 190,00
TS5
Number of feeces. _____ e 23X} 208 B} 1,305 [ooeeoo
Average wolght, pounds 1.65 L 58 .71 137 147 L5
mPer vent of grand aVerag. oo ooon-—-n----| 108.50 | 103.27 | 11176 | 85.54 | 96.08 104, 00
Number of f - 173 110 230 208 64 | 1,305 |ovenao
Avorage weight,dpounda .................. 4,72 206 4.88 4. 48 £ 04 4. 54
Per cent of grand overage . oo ennae 07.52 } 104,55 | 100.41 § 92 56 | 102.07 106 90
I.enﬁh of staple: .
umber of ———— 174 112 245 214 656 | 1,400 )2 ...
Avernge length, Inches o i 228 224 2 18 a1 219 222
Per centof grand aversge ..o ooooooo.... 10L8) | 200007 98.20 | IOM.05 ;| OG65 [r. ... 100 O
Fincness of fiber:
Number of feeces_____. 88 52 137 125 a0 i 3
Averags i sploning cotnts 090 4115 60.70} 5139 | 6177 6. 39
Per cont of grand aversge ..., $0.20 B9.61) BA.88 ; 10000 | MO 62 |.o.o.... 100. 09
Character of Bedce:
Number of fleeces__ _ o .o..... i74 112 242 214 658 | 1,400 __.._.
Average character, per cent of perfact 860 82,9 g2 5 84,2 T 84
Per cont of grand average 8. 46 | 97.98 | 100.00 | 10048 ing. ok
Deonslty of Heece: -
Number of fl . 89 52 137 125 390 ki’ TR
Average density, per cent of perfect. .. 842 829 8398 847 871 858
Por cont of grand average. o o.oooecooenons $8.30 | 0685 | 9ROl 1 9865 | 10175 100, 6

Referring to Table 11 there seems to be no important relation
between face covering and such factors as length -of staple, fineness of
fiber, character of fleece, or density of fleece,
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In brief, the facts indicate that a moderate amount of face coverin
{not less than about 70 per cent of absolute freedom from covering
and complete freedom from wool blindness are consistent with the
most efficient wool production.

SKIN FOLDS

The dafe regarding skin folds reported in this bulletin are based on
the neck folds of the sheep. The reasons for accepting this as a
reliable method are given under the heading ‘‘ Description of factors.”
The absence of folds is arbitrarily used as the highest valuo for this
factor, but without prejudice on this peint. In reading Table 12
one will note that as the presence of folds increased the assigned
percentage values of this factor were decreased. A study of this
table brings out the fact that as the folds increased (scored lower)
the unseoured-fleece weights increased. There was also a general
tendency for the scoured-fleece weights to incresse ag the sheep be-
came more wrinkled, but the highest yield of clean wool was for
sheep no maore wrinkled than about 60.1 to 70 per cent of absolute
freedom from folds. The weights of moisture, grease, and dirt also
inereased as the folds becamo more numerous. On the other hand,
the length of staple was longest on the smoothest sheep and shortest
on the most wrinkled ones. Fineness of fiber was not appreciably
influenced by folds, although a careful svudy of this relation as shown
in Tables 12 and 19 indicates & very slight tendency for more fineness
in the flers from the less wrinkled sheep. Character of fleece was a
trifle highor in the fleeces from ths smoother sheep, whereas density
of fleece was a little greater on sheep with more folgs.

A summary of the data of Table 12 indicates that the most produe-
tive group of ewes is the one averaging 65 per cent freedom from folds.
These ewes had slightly more folds than would be considered medium
for range Rambouillets but they were not heavily folded. This
folding eould be classified as moderately heavy. The number of
fleeces was smallest for this group and it is therefore certain that in
this representative strain of range Rambouillets there was not a large
proportion of them with more than a medium or-a moderate amount
of folding. Nevertheless, moderate to heavy folding at the neck was
in this investigation sufficiently associated with satisfactory fleece
weights to justify further study of this question. An investigation
of larger numbers of the fleeces from the sheep that are moderately
to heavily folded is necessary before definite conclusions on this point
can be drawn.



http:Finenes~.of

FACTORS THAT INFLUENCE WOOL PRODUCTION 35

TABLE 12.—8kin folds in relation to olher factors in wool production

Rangs and average skin folds of sheep n
“per opnt of absence of folds

|

80.1 to X 60.1to | G0or
B0 0 le=.

65 55
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Number of fleeced
A vernge waight, d
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BCDY WEIGHT

The body weights used were taken promptly after shearing when
the ewes were 1 year old. They are therefore more comparable than
ewe weights taken after that age, because of the variations in weight
among ewes that are raising lambs. Table 13 presents data that
indicate a fairly positive relation hetween the body weights and the
unscoured-fleece weights. The scoured-fleece weights also increased
with increase in body weight up to body weights of sbout 100 pounds
and then the scoured-fleece weights declined as the body weights,
increased. On the whole there was a little more grease in the fleeces
from the heavier sheep but Table 13 shows considerable fluctustion
in this relationship,
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TABLE 13.—~Body weight of sheep as a factor in wool production

Range and average body weights of sheep in potinds

601068 ['70t079 | B0to 89 | 90to99 |100to109]{110to 119
105 116

Fleece weight, unscoured:
Number of flecce:
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! The grand average body weight: per sheep for the group yielding the 1 Mz {leeces ilsed‘iu the study of unscoured-fleece weight was 85,51 bonnds. The grand average v
weight pergggeep for the group yielding the 1,209 fleeces used in the study of séoured-ﬂgece ‘Weights and the weights of grease per fleece was 86,53 pounds,
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Length of staple was longest on ewes that had yearling weights
ranging from 90 to 99 pounds per head, snd shortest on the 103
ewes that weighed 120 pounds or more. Ewes having yearling
weights ranging from 60 to 99 pounds had staple averaging as long asor
longer then the prand average of the erftire group, whereas ewes with
yearling body weights below 60 pounds or above 99 pounds hed staple
averaging shorter than the grand average.

There was a little tendency for increased fineness in the fleeces
from the heavier ewes. In general, there was no important relation
between character of fleece and body weight. The trend was toward
greater density of fleece in the sheep of greater weight.

Considering the most important influences of these body weights
it s apparent that the sheared yearling weights of range Rambouillet
ewes varying from about 80 to 110 pounds under actual range con-
ditions sre positively related to the factors that make the greatest
profits in wool production.

The percentages of unscoured and scoured fleece weights and of the
weights of grease per fleece, based on body weights, are shown in
Table 13. The 1,642 unscoured fleeces were from ewes averagin
sheared, yearling body weights of 85.51 pounds. Their unscoureg
fleeces averaged 10.66 pounds, or 12.47 per cent as great as the
%earling body weights of the ewes from which they were sheared.

he ewes averaging 55 pounds for body weight yielded fleeces 19.89
per cent as greab as their average sheared body weights, and as the
body weights of the other groups increased the proportionate weights
of their fleeces decreased. The 1,209 scoured fleeces were from
yearling ewes averaging 86.53 pounds in sheared body “weight.
Table 13 shows that these 1,209 ewes average 3.94 pounds of clean -
wool per fleece or 4.55 per cent ag much as their body weights. These
same ewes averaged 1.53 pounds of grease in their fleeces; which
amounts to 1.77 per cent of their body weightis. As in the unscoured-
fleece weights the proportionate weights of clean wodl and grease
decrease as the body weights increase.

MUTTON TYPE

The better mutton type is associated with heavier unscoured-fleece
weights except for a few off-type ewes. The advantage of type to
clean wool yields was rather small but it was pesitive for the groups
8s & whole. The few ewes scoring low in type averaged the heaviest
fleeces of clean wool. The ewes of choice type yielded the fleeces with
rather heavy weights of gresse but the 62 fleeces from ewes scoring as
low as or lower than 70 per cent on type had the heaviest weights of
grease, and fleeces from ewes of good or medium type were inter-
mediate in grense weights. Length of staple was not much affected,
but there was a slight tendency for the better-type ewes to w
a little shorter staple. IFineness was practically unaffected. gfll‘oar-
acter of fleece was lowest in the off-type ewes, but on the whole not
greatly influenced, and density of fleece was undisturbed by type.
Considering all these [acts, selection for good mutton type should be
more of a help than s hindrance to profitable woolgrowing.
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Tasre 14— Muiten type of sheep in velalion to olher factors in ool production
- !
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MUTTON CONDITION

The mutton condition of the ewes was scored right after their
yearling fleéces were sheared. As shown in Table 13, a very large
majority of the ewes were in good or medium. condition as yearlings.
The beaviest fleeces, both unscoured and scoured, were from the
ewes that were in choice condition as yearlings; but as will be seen
+in Table 19, fleece weight is not strongly correlated with condition.
Ewes that were in good condition hadg the lowest grease content in
their fleeces, but there was so much fluctuation among the different
groups that this reletionship is unimportant. Ewes averaging good,
or 85 per cent in condition, grew the longest staple, and in general
as they declined in condition they grew shorter staple. However,
curious 88 it may seem, the ewes grading choice, or an average of
95 per cent in condition, produced fleeces averaging the shortest in
staple. Nevertheless, when all the 1,216 ewes were considered, the
better condition seemed to favor length of staple. The 48 fleeces
averaging the finest were from ewes grading as low or lower than
70 per cent in condition. In general, there was a very slight tend-
ency for the finest-fleeced ewes to be in the poorest condition, but
the 40. fleeces from ewes in_ choice condition were also relatively
fine. The influences of condition on the character and density of
the fleeces were of little or no importance.




FACTORS THAT INFLUENCE WOOL PRODUCTION

TasLE 15.—Mutton condition in relation to ofher Sactors in wool production

Range and average mutton condition !
of sheep I per cent of perfect

9.1 to | 80.ito; 701t {6010 ] B0or
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MUTTON BACE,

In Table 16 it will be seen that the conformation of the beck of
the sheep had no significant relation to wool production. Only & very
small percentage of the ewes graded as low as 70 per cent on back.
Ewes grading good to choice in back had the finest fleeces, Those
averaging goof or 85 per cent in back had the longest staple, but
the differences in length of staple are small. Tt seems, sccording to
these data, that the selection for good mutton backs in Rambouillet
ewes Is & wise Frae-tice, for in general it does not seem to interfere
with good wool production and it is certainly an asset in mutton
production, : :

.
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TABLE 16.—Mutlon back in relation to other factors in wool production’

Bange and avarage of the mptton backs
of the sheep in per cent of perfoct - .
: . Total
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MUTTON BUMP

Most of the ewes graded from 70 to 90 per cent on the conforma-
tion of their rumps. The ewes that graded choice or 90.1 to 100 per
cent in rump were the ones averagmg highest in unseotred-fleece
weights, They wers slightly above average in scoured-fleece weights -
and substantially above average in gresse.content per flegce. Im
all other relationships the rump was unimportant. It therefore. .
appears from Table 17 that the sslection of pgood rumps on Ram-~ -
bouillets will in no way interfere with good wool production,
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TaBLE 17.~Mullon rump in relation o other factors in wool pr;ductim

Range and ave of the mutton yamps
of the uhee?f; per cent of perfect
Tot%le Grand.
. number! Grapd.
Factor _ 901to {B0.1to [ 701t0o |80.Ltof 60or | of | mver-
o) 0 B | 70 less | floeces | age.
g5 I 8% + 78 a5 55

Fleace walght, umaconred: ' .

Number of Beeoes oo 102 7562 689 75| 2| LT |

Vorage weight, pounds, mem=a| 1LIT| 168 ¢ 1GT0 | IOSS ) 10.84 |..._. oe| 1074
Par cont-of grand | AVOTUED.. i 10X 81| 98.35; 55,44 3 100.65 | 100 74 100. 0G

welght, seoured: . - : . ..
‘Number of fieeres : 004 566 50 | L3 ..
Average weolght, pounds.. . 302 . 397 4,16 - 1 S | 3,06
FPar cent of grand average. 08,98 { 100,25 [ 10506 ; 95.96 . 100,00
Base: : . .

" Number of flceces 804 565 B0 274 L33
Average welght, pounds_____....________ L 45 L L6 168 -] ° 153
Por eent of grand sversge 84,77 | 10196 | 106.54 | 108,80 100, 00

Length of ataple: : T
Number of fleeces ) 616 57 40 S2T | L4e5 o
Averaga leogth, fnebes . ... _______ 2.2 22 2,22 2.22 21 o2
Por cont of grend average. . . ..... 10045 ; 160.00 [ 10600 | 100,06 | 9505 : 100,00 .
oness of fber:

Number of Ssaces 83 332 338 2 x BOB e
Average Sneness, sploning connots_________ 80.A5 | §L73| 6L.09! 61,88 ) 50.01 &1.31
Per cont of grand average_ . .. ... B5.02 | 10043 | P0.64{ 10063 #7.72 1000

Character of fleace: - : =
Number of flecoss 158 618 573 49 25 [ L,42] femnee
Average character, per cont of perfect_____ 8.1 S4B 8.8 BL®; 8LS 841
FPer eobt of grand aVer8ER. . . o v.oooeeeeeee 68.81 | 10083 | ov 76! or.38 | ma 22 108. 6

Density of feeva: ' - :
Nuamber of ficeces . B3 332 337 32 23 BOT
Averaga density, per cent of perfect_._._ 86, i 887 8.6 704 8.2 - 855
Per cont of grand average...____________ 100. 563 | 101,40 | 98.95 } 02,87 | 10L09 100, 00

- MUTTON LEG

A choice, plump, full, mutton leg was not found on most of these
Rambouillet ewes, as is shown in Table 18.. The majority of them
graded in leg either good or medium-—that is, an average of 85 or 75
per cent, respectively. Length of staple and character of fleece were
slightly favered by improvement in the conformation of the leg.
Other than those relationships, the influences of leg: were not mr-'
tant. Itis well to note that a small percentage of the ewes gradi
a9 low or lower than 70 per cent in leg averaged the heaviest in fleece
weights and in the weights of grease per fleece. However, the ewes

grn.amg medium and good in leg were practically as high in fleece’

weight as the g-r[‘a.nd average for the whole group and they grew
longer staple. The few ewes grading choice in leg were the ones
that produced the lightest fleeces and the ones grading good and

choice in leg were the ones that produced the lightest weights of grease .

per fleece. Tt should therefore be safe to conclude that especially
choice, plump leg development in Rambouillets may be comparatively -

difficult to attain, but that good or apgroximately 85 per cent leg
conformeation is consistent with very good wool production, according
to the results of this investigation. :
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. Fineness of fleace:
. Number of fleeces
Avernga fineness spinning counts. .
Peor cenit of grand average..
Character of fleace:
Number of fleacea
Average character, por cent of perfect.____
Per eent of grand average._-_________-_-,.
Trensity of fl
Number of flaecss
© Awerage density, per sent of perfect . 56. 2
Per cent of gramji AFATDES 100, 82
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COBRELATION OF nc'rons N WOOL pnonucnon
Table 19 presents the 139 coeﬂiclents of correlnt.lon with wlm,n.'

this bulletin is concerned. Each of these coefficients is based on &

totel of exactly 990 frequencies (fleeces), and throughout these were

the same 990 fieeces. It is assumed that many interested in sheep

breeding and the facts contained in this bulletin are unaccustomed to
thinking in terms of coefficients of correlatmn and for their beneﬁt a'
few explanations are here made,

The formuls used in determining these coeﬂiclents of correlatmn is
as follows: :

(EA ZB

EAZ (E.A) ‘/EB’ (EB)
In this formula r is the correlat_cton"coeﬂicxent,_ A represcnts the values
of one of the factors under censidsration, B the values of the other

factor, and » the number of frequencies. -This formula is used for. - "

data that are not assembled into frequency distiibutions. The prob-
able errors in this table have been determined ‘\y the ‘use of the fol—
Jowing formula: ( r’)
_0.6745 (119
PE= —-—w—————_‘(ﬁ

Here PE signifies probable error, r is the correla.telon coefficient, and
». the number of frequencies.



http:average_-------~--~-----iOl.66

TABLE 19 -—C’oe_ﬂimmts of correlation of factora in wool produmon unth range Ram{)omllet aheep,

were complete in all rcspects

based on 990 flesces for which the

Factor

' Fleeco welght,
_unseoured”

‘Fleocs ﬁe!t{;ht,
scoure :

Weight of
moisture

1 Welghz of

grease: -

Wei ht of
d%{t

Length of.
: staple

Fe of sheep.
eece weight,

0. 30030, 0195

~0.0307-:0.0214
L6238 . 0131

Fleeca welght. seoured.
- 'Weight of molsture.-..
‘Weight of
vWelght of irt.-
Length of staple

- - Fineness of i

Character of ﬂeeee*_.-.
Density of fleace

Face covering. ...
Neck folds.

utton rump....
utton leg.

~83AL i3]

18864 .
| = 0810, 0213

0492:&: 213
17204 . 0208
(llﬂ:i: 0214

. 1708+, 0208
- 16064 ., 0208
<0421 0214
L 07754 ., 0213

. 0463 , 0214
-+ 05404, 0213
» 0856:% -, 0214
. 078044 . 0213
.0415:!: 0214

- 0. 2176::0. 0204
.54k , 1B

\3828: L0183

+05524- . 0213 |

T 2880
Ao
.1331:;: :
103583 ,
21013k 0212
- 0000+
.1108:1: o211
I
)

0. 3186:!:0. 0192

<6273 . 0130
121224 0204
+ 2880, 0190

40568+ . 0179
e 2421 . 0201
~. 0450 . 0214
“, 1048 . €212

» 2002 ,02)5
. 0472 0214
—,2052 . 0105

N 0477:k 0214

0. 35780, I(B7

.8023:", 0076
20314k 40106

. A154:E , 01775
' 4059 0179

0, ‘4’171*& o7

—.611‘&.8'&;14

'osso:h 0213
—~r242)% . 0201
2080210

= 1268 0210

ZIoMas Tl
. . 3082 0104
11675 . 0208

. 25084, 0201

+05284: , 0213
- 1328* 0210 |

RO

—0.i70.0211 | L0031
| aroeE

.1072::: 02}2 (moa: 0212

Tii86% L0211
S21348 0204
-ee.oao7a= . 0218

0678 L 0213-| 7
V2T, 6202

JOIH: 0212~
= 03035, 0214 |

| 0314
~0081: (0914 | 0806 0213

1 Datanot compiled because ﬂneness nnd density were scored. only for
t Data not eompiled because regarded unimportmt. (See pp. 10and 1.

lyearllm; ﬂeeoes (See pp. 10 nnd ll. = e
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If the correlation between two factors is exactly perfect the co-
efficient would be 1. For example, should the weights of each fleece
{(unscoured) increase exactly by the same proportionate rate, respec-
tively, as the weights of each of these same fleeces wher scoured, such
& correlation would be regarded as perfeet and by the above formula
would be expressed in the coefficient 1. Reference to Table 19 shows
that the actual correlation of these two factors is 0.6238, and that the
probable error is £0.0131. In other words, the correlation between
the weights of the scoured fleeces and the weights of the unscoured
fleeces is not perfect, but it is sufficiently significant to indicate that
the heaviest unscoured fieeces are much more likely to have the
ﬁreatest weights of actual or clean wool than they are to have the

htest weights of clean wool. Stated in another way, this co-
efficient 0.6238 means that as the unscoured fleeces increase in weight
there is a rather strong tendency for weights of actual or clean wool
in them to increase.

The nearer the coefficients get to 1 the more perfect is the correlation.
If it should happen that this coefficient 0.6238 was negative it wonld
be expressed as —0.6238, which would mean that as the unscoured
fleeces increase in weight their weights of scoured eclean wool would
tend to decrease, or conversely, there would be a tendency for clean
weights per fleece to increase as the unscoured weights per fleece
decrease. As this reverse or negative correlation would increase in a
negative direction the coefficients which express such a situation
would become larger, approaching —1 as they approach an absolute
negative correlation. When the coefficients become rather small the
consideration of their respective probable errors becomes important,
for in order to be significant the correlation coefficient must be at
least three tinmies as large as its probable error.

The interpretation of the coefficients in Table 19 are based very
largely on the accepted standard which may for convenience be called
‘“the direction of velues’’—i. e., the value of age increases as the sheep
get older, nll the values of factors expressed in weights increase as
the weights become greater; the values in the factor, length of staple,
increase as the lengt%:: become longer; the values in fineness of fiber
increage as the fineness becomes greater, which mesns that the dism-
eter of the fiber becomes less; values in character of fleece increase
8s the excellence of character becomes greater; values in density of
fleece increase as the fleeces become more dense; values in face cover-
ing increase as the covering of wool over the face decreases; values in .

neck folds incresse as the folding or wrinkling of the skin about the

neck decreases; values in mutton type increase with the improvement
in excellence of type; values in mutton condition increase as the sheep
become fatter or In better condition of flesh and thrift; and the values
in mutton back, mutton rump, and mutton leg increase with improve-
ment in theé conformation of the sheep in back, rump, and leg. By
keeping this standard of values, or “direction of values,” clearly in mind
one should have no difficulty in the interpretation of these coefficients,

As the sheep got older there was a tendency for their unscoured
fleeces to welgh more. In the case of their scoured fleeces the influence
of age was such that for the enfire group of 990 fleeces coming from
sheep ranging in age from 1 to 7 years there seems to be no appreciable
linear correlation. Reference to Table 1 shows that age had a very
pronounced effect on the scoured-fleece weight, but that 1t was positive
only up to 3 years of age and generally negative beyond that age
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As the sheep became older the moisture in their fleeces had a very slight
tendency to increase, the weight of the grease per fleece increased, the
weight of the dirt incressed, the length oﬁﬁ-he staple got shorter, and the
character of their fleeces had & slight fendeney to become less choice.

The unscoured fleeces that welghed the most were the ones that
usually had the greatest weights of clean wool, moisture, grease, and
dirt. The weight of the unscoured fleeces did pot seem to affect the .
fength of the staple to any appreciable extent. There was a slight
tendency for the heavier fleeces fo be a trifle coarser, but there seemed
t¢ be practically no effect of unscoured-fieece weight on the character
of the flecces. As the weight of the unscoured fleeces became greater
there was some tendency for their density to be greater.

The scoured-fleece weights became greater as the weights became
greater in the unscoured ficeces, and in the moisture, grease, and dirt

per fleece. The length of staple was generally longer, the fineness & -

trifle less, and the character and density of the ficeces slightly more
excellent as the yields of clean wool per fleece increased.

Weight of moisture per fleece incressed as there was an advance
in the weights of fleeces, both unscoured and scoured, and as the
weights became greater in grease and dirt. There seemed to be
practically no relation between weight of moisture and length of
staple. There seemed to be a very slight tendency for the greater
werghts of moisture per fleece to occur in the coarser but denser
fleeces. There was practically no relstion between weight of moisture
and character of fleece. ’

Weight of grease per fleece was found to be greatest in the heaviest
fleeces, both unscoured and scoured; in the fleeces having the greatest
weights of moisture and dirt; in those with a shorter staple; in those
having a trifle poorer character; and in those having a slightly greater
density. There seemed to be no appreciable relation between the
weizght of grease per fleece and the fineness of the fiber,

Weight of dirt per fleece was positively and very strongly associated
with weight of the unscoured fleeces, and fairly well associated with
weight in the scoured fleeces, also with the weight of moisture and’
grease per fleece. There was a slight tendency for the weights of dirt
to be greatest in the fleeces that were a trifle shorter in staple, a trifle
coarser, slightly less choice in character, and somewhat the more dense.

Length of staple had no appreciable influence on the weight of
unscoured wool per fleece, but increase in the length of staple was asso-
cinted with a substantial increase in the weight o% clean wool per fleece,
as shown by the coefficient 0,2915 £ 0.0196, for it will be noted that this
coefficient is nearly 15 times as large as its probable error. Greater
lengths of staple were correlated with less grease, slightly less dirt, bet-
ter character, and a little less density. There was no appreciable
influence of length of stayde on the fineness of fiber or weight of moisture.

"As the fineness of wool in these fleeces increased there was a slight
tendency toward decreases in weights of fleeces, both unscoured and
scoured, and in weights of moisture and dirt per flcece. Fineness of
wool did net have a significant influence on the weight of grease nor did
it have any definite effect on the length of staple. As the wool became
finer there was a very slight tendency for improvement in the character
of the fleeces and there was some inecrease in the density of the fleeces.

The character of the fleeces had practically no influence on the
weight of unscoured fleeces nor on the weight of moisture in them,
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but as the character improved, the weights of clean wool per fleece
increased slightly and there was a trifle lower weight of grease and
dirt, per fleece. As the fleeces became more excellent in character
the length of the staple increased and they became slightly finer.
Character had no significant influence on density.

As the fleeces became more dense there was some tendency for the
fleece weights to increase. This tendency was a little stronger for
the unscoured-fleeve weights than it was for the scoured-fleece weights,
but it was really significant for both. This same positive influence
of density also applied to the weights of moisture, grease, and dirt
per fleece. The fleeces of greater density were as a rule slightly
shorter in staple and a little finer, but as was implied in the above
paragraph density of fleece did not have any significant influence on
character of fleece. ;

Face covering as measured by the coefficient of correlation had no
strongly significant influence on any of the nine factors in wool pro-
duction here considered. Although none of the coefficients that ex-
press the relationship of face covering to the various factors in wool
production are large enough to justify serious consideration, there is
nothing in them that would indicate any worth-while advantage in
heavy covering of wool over the face. The practical benefits of
freedom from heavy face covering may be seen in Tables 11 and 19.

Freedom from neck folds is associated with ].i%hter weights of wool,
moistura, ?rease, and dirt per fleece, greater length of staple, and
somewhat less density. The coefficients that express the correlation
between neck folds and fleece weights show that the weight of actual
clean wool in the fleece is only very slightly affected by neck folds.
In fact,the coeflicient --0.0775 is only 3.64 times the size of its prob-
able error, £ 0.0213. Thus, this correlation can not be seriously con-
sidered. However, the coefficient —0.2658 is 13.36 times the size of
its probable error, 40.0199, which makes it really significant and
expresses the fact that smooth-necked ewes have rather lighter
unscoured-fleece weights than the ewes with more folds about their
‘necks. Lighter weights of grease and dirt per fleece are just about
as strongly associated with smoothness about the sheep’s meck as
are the lighter weights of unscoured wool per fleece associzted with
smoothness of neck. Stated in another way, it is evident that the
smooth-necked ewes yielded fleeces a little lighter in the unscoured
state but only very shghtly lighter in actual clean wool than the ewes
that were more heavﬁy i{)lded about the neck. Furthermore, the
smooth-necked ewes yielded fleeces that were freer from heavl'y
weights of grease and dirt, longer in staple, slightly finer, of a little
higher character, and less dense than the fleeces from the more
wrinkled ewes.

Greater body weight was associnted with slightly greater weights
of unscoured wool, but there was no real si%m.ﬁcance in the linear
correlation between body weight and actual yields of clean wool.
However, Table 13 shows that scoured-fleéce weights advance with
body weight up to body weight of about 100 pounds and then a
slight decline in clean-fleece weights is associated with greater body
welghts. There was a tendency for the heavier weights to be asso-
ciated with a little more grease, slightly shorter length of staple,
greater fineness, and more densit?r. Body weight did not seem fto
mAuence the character of the wool.
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Ewes of the better mutton type had slightly heavier fleeces of
unseoured wool, This is, however, modiﬁeg a trifle by the fleeces
of greater weight coming from ewes that graded low in type as
shown in Table 14. But these heevy fleeces from off-type ewes are
relatively so very few that the correlation is quite strongly for
heavier flesces from the better-type ewes. The linear correlation
between type and clean-wool vield is resally not significant; but,
again, one may note in Table 14 that the heaviest yields of clean wool
are from the very few ewes scoring low in type. A trifle more grease
and a trifle shorter staple came from good-type ewes rather than from
ewes less desirable in mutton type. This factor, {ype, did not have
any significant influence on fineness, character, or density of fleece.

Mutton condition was, on the whole, positively associated with a
little greater length of staple, only a trifle less fineness, and slightly
less grease. Otherwise, condition had no significant influence on
the wool factors here considered. '

There was a rather weak suggestion that the better mutton hecks
were sssociated with a trifle finer wool, and with fleeces having a
shade more density, but otherwise the wool factors here considered -
were practically unaffected by the confermation of the back.

The squarest mutton rumps were found on ewes that yielded slightly
heavier weights of- wool and grease per fleece. Other wool factors
under consideration were not affected by the conformation of the
rump to any zignificant degres.

The plumpest legs of mutton were very slightly associated with
gredter length of staple and Improvement in the character of the
fleeces. Other wool factors were not significantly affected by the
plumpness of the leg,

: SUMMARY

The results reported in this bulletin are based on studies of pure-
bred, renge Rambouillet ewes that were produced and maintained
under practical range conditions of the intermountain region at the
United States sheep experiment station, Dubois, Ideho. The scoring
of the flesces and sheep and the shearing and sampling of the fleeces
glio took place at that station. The determinations of clean wool,
moisture, grease, and dirt per fleece were conducted in the wool-scouring
laboratory of the animal husbandry experiment farm, Beltsville, Md.,
and the statistical analyses of these date were worked out in Wash-
ingion, D. C.

The factor, age of sheep, had its most important influence on
length of staple, which became shorter per fleece as the age ad-
vanced. The fleeces from 3-yesr-old ewes averaged the heaviest
and those from swes older than 5 years averaged lowest in character.

The unscoured-flesce weights were very strongly associated with
the weights of the dirt they contained, the heaviest fleeces having
the greatest weights of dirt. These heaviest fleeces of unsecured
wool also contained the most clean wool, grease, and moisture. The
correlation between the weights of unseoured wool and scoured wool
was quite significant, the weights of unscoured wool being the very
best factor for indicating the weight of scoured wool per fleece. As
the clean-wool fleece weights increased there was an increase in the
weights of moisture, grease, and dirt, and in the length of staple end
character and density of fleece, but a very sharp reduction in the
propertion of clean woo! o moisture, grease, and dirt.
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The greater weights of moisture per fleece were found it the
heavier fleeces and in fleeces containing the greater weights of clean
wool, grease, and dirt. However, the proportion of the weights of
wool, grease, and dirt to moisture decressed as the weight of the
moisture per fleece increased.

The weights of grease per fleece were heaviest in the fleeces having
the greatest weights of unscoured wool and dirt, and to some extent
in the fleeces having the most clean wool and moisture, but in general
those fleeces with the greatest weights of grease had a tendency to
be shorter in staple. On the other hand, the proportion of clean
wool, moisture, and dirt to grease decressed very sharply as the
weight of the grease increased.

The correlation between the weight of dirt and the weight of
unscoured wool per fleece (0.8023 +£0.0076) was the highest correla-
tion found among all the factors studied. Furthermore, an increase
in the weights of dirt was accompanied by increased weighis of clean
wool, moisture, and grease, but there were consistent decreases in
the proportion of dirt to clean wool, moisture, and grease,

Increased length of staple was associated with iImproved character
of fleece, greater weight of scoured wool, less grease and dirt, and a
little less density.

The finest fleeces had a little tendency to be more dense and of a little
higher character but of lighter weight, both unscoured and scoured.

Improvement in the character of the fleeces was associated with
longer staple, a little heavier weight: of clean wool, a trifle less grease
and dirt, snd slightly finer fiber. . -

Increased density in the fleeces was correlated with greater weights
of unscoured wool, scoured wool, moisture, grease and dirt, slightly
shorter staple, and a little finer fiber.

Ewes free from heavy face covering or wool blindness yielded
slightly heavier fleeces, both unseoured and scoured, and no impor-
tent advantages were found as a result of heavy covering of wool over
the faces of the ewes.

Freedom from folds was correlated with greater length of staple,
& trifle greater fineness of fiber, a little higher character of fleece,
somewhat lighter unscoured-fleece weights, & vegrsﬁght redustion in
cleen-wool weights, considerably less grease and dirt, and less density.’

Yearling body weights of the ewes increased with greater density,
angd fineness of fleece and slightly heavier weights of unscoured wool.
The heaviest scoured-fleece weights were from ewes having sheared
yearling body weights renging from 80 to 110 pounds, or medinm
to moderately heavy for yearling range ewes. The proportion of
the body weights to weights of wool and gresse decreased as the body
weights became heavier.

Mutton conformation in type, condition, back, rump, and leg had
no very important influence on the various factors in wool production.
Improvement in type and rump was related to a little more weight
in the unscoured fleeces. Ewes averaging good or about 85 per cent
perfect in mutton condifion as yearlings produced the fleeces that
averaged slightly the longest in staple. Other influences of mutton
factors on wool production were either very minor or insignificant. .
On the whole these results suggest that good mutton conformation
may have some advantages and substantislly no disadvantages in
afficient wool production, o
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