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PR-2388

Influence of Protein Level on Performance

of Lambs Fed High Concentrate Rations in Drylot

J- E. Huston and J. M. Shelton

IN'I'}'.R]-'.\'I' IN WG GRAN Ranoss Lor Hinishing Lanbs
has inereased vecently, tharefoe, 10 would be im-
portant to determine the meost oprimuem protein level
for such rations. The Tact that the concentrated form
of the high energy rations results in an inerease
daily energy imake and o decrease in toral dry matter
intake suggests that the protein level of suclt a ration
should be higher on a percentage hasis than protein
level in the more conventional rations. A serics of
experiments were eonducted during the swmmer and
[all of 155 to study the eftecr of the prowan level of
high comeentrate rations on performance of feeder
Timls tn drvlot. The mdons were not the same in
all expernnentss, however, they were all samilar o the
Lollowing:

Ingredients Percent
Alfulfa 5
Sorghum grain 14
Qats 12
Cottonsecd meal 16
Urea

Molasses 5
Calctum curbonate 0.5
Troge mineral salt 0.5
Potassivm chioride” 6.5
Auvreomyrin” fs
Approex. Crude protein level 16

"Added in the belief that this material
was beneficial in the prevention of
urinary cateuli.
"Added at the lavel of 30 mg. per
pound of feed.

The protein level was varied by substitution of
cottonseed meal {for oits or vice versa since these e
similar inn TDN.  Uren also was added at dow levels
{less thun 1 percenty o obtaire very high protein levels,
In thie Frst test, allfalli was also increased to 12
percent.

Lambs were self fed from open troughs, and
water was availible at all times. A {ew lambs died
during the experiments and others went off Teed and
were removed.  Data from such Limbs ave not in-
cluded in the summarized results,

There was no difference between the two reat-
ments i daily gain, as shown in Table 1, and the
1] L] 4 ) El . - - -
slight differences in daily intake and feed efliciency
were not significant,  Gains were depressed in both
treatments becanse of reduced leed intake due to
high environmental temperature.

TABLE ', INFLUEMCE OF TWO FROTEIN LEVELS ON PERFORMANCE
QF LAMBS FED DURING SUMMER
Number Crud‘e Pratein Aver.uge J&ver‘uge Feed par
of lambs protein level daily daily pound
@ ¢alculated  enolyzed gain intoke gain
44 14 15.6 3% 277 7.40
55 13 19.2 39 2.7 7.13

The duta proseited in Table 2 are the commbined
resudts of two experiments in which a wider runge ol
protein levels was studied. These results show no
dilference between treatments mnd suggests there s
not o growth response o increasing protein levels
above 12 pereent.

These results are somewhar surprising sinee
animals Ted at this level are acngadly consuming lesy
protein than s commonly reconmended o leeding
standavds, A possible explanaiion i« that all of the
Loy used indhese experiments were older Lambs
(mot carly weaned lambsy and much of the weight
gained was due to far deposition. Other stadies at
this station tend (o suggese that carly weaned Limis,
put on feed at a relatively light weight, respond favor-
ably 1o an increased level of prowein above 12 pereent.
Further work is in progress with carly weaned and
older Tambs, in an clfort o farther darify the desir-
able protein level,

SUMMARY

A series ol experiments were conducted i the
Livestock and Forage Researveh Genter, MeGregon,
to determine the influence of protein level on per-
formance of Jambs {ed high grain rations in dryvlot.
The results indicate there is no advantage o inereas-
ing protein level above 12 percent when this tvpe
ration is fed to lavge frame lambs, Further studics
are being carvied out with lighter weight lambs.

TABLE 2. INFLUENCE OF THREE LEVELS OF PROTEIN ON PERFDRM-
AMCE OF LAMBS FED IN FALL AND EARLY WINTER

Number Apr:c:r:'_ Average Average Feed per
. daily daily pound
of lambs protein A . .
level goin intake gain
27 12 49 2.90 5.92
74 16 46 2.85 6.46
24 20 48 2.85 &.06




PR-2389

Physical Factors Affecting Feedlot Production
of Market Lambs

J- W. Menzics

TH]-_' PURPOSE O THIS sTUDY 15 to Jdetermine i certain

physical improvements in Jamh leedlots will im-
prove productive perlornrance. The [ollowing im-
provements are heing tried in o this studyv: night
lighting svstems, lamb shades, water trough shades
aud running svater,

TEST 1. WATERING SYSTEMS

In August of 1961 and 1963, 1ests were conducted
to dupdicate commmercial feeding situations during the
et summer months. Ewe Limbs were randomly
assigned o three groups. Group 1, Contral Group,
recerved normal eedlor treatment with no shade and
a regular water (rough.  Group 2 received the sumne
treatiment as Groups 1 owith the exception of a shade
over the warer trough.  Group 3 was (reated the same
as Group | but had a running-water ssstem. All three
groups received a high concentrate 70 percent milo
ration.  Phe test was duplicated in 1963,

Results

Table 3 shows the vesults of 2 vears' work using
Sh-kev Teading peviods.

The data i Table 3 indicates there ts an advani.
age in cost per pound of giin due to improvements in
the watering svstermn. However, a sullicient volume
ol data has not been collected to statstically sub-
stantiale this evidence.

TEST 2. NIGHT LIGHTING AND

SHADES

This test was conducted during August, using
ramn lambs.  The lambs weve split iuto three groups
at random. All three groups received the same high
concentrate 70 percent milo ration. Gronp 1, Control
Group, received regular feedlot treatment. Group 2
received the same treatment as Group 1 wih the
exception of 1 square feet ol shade per lamb. Group
% veceived the same reatment as Group I owith the
exception of Towr homrs of light from 10:00 pau. to
2:00 am. each night.
1365,

This trial was duplicated n

Results

The results are presented in Table 4.

These data ndicate no significant  dillerences

amemg  treatments.  However, the shaded lambs
seemed (¢ gain fuster on less teed and were Latter at

the end of the experiment than were the conurols.

TEST 3. COMPARING EWE LAMBS TO

RAM LAMBS

Table 3 compares the control group in Table 3
fewe lambs) 16 the control group in Table 4 (vam

TABLE 3. 1964 AND 1965 RESULTS COMPARING THREE WATERING SYSTEMS FOR MARKET LAMBS
Averoge daily gain, pounds Pounds of feed per pound of goin Cost per pound
Treatment Group of gain, dollars
1964 1965 Mean 1964 1965 Mean gomn.
Regular water 1 .33 .29 31 8.63 550 8.56 260
Shaded water 2 .30 .29 .29 813 7.40 7.76 236
Runnaing water 3 43 28 .35 6,62 B.10 7.4 .222
TABLE 4. EFFECT OF SHADE QR NIGHT LIGHTING ON LAMBS DURING THE SUMMER OF 1964-65
Number Average daily guain, pounds Pounds of feed per pound ef gain Cost per Fat score
Treatment of pound of 1 = fat
lambs 12464 1965 Mean 1964 1945 Mean gain, $ 4 = thin
Contiol, regular pen 22 .63 .30 47 5.6 10.3 7.9 246 2.35
Graup 2, shaded pen 23 .68 36 .52 5.0 7.0 6.0 187 217
Group 3, night lighting 22 A7 43 45 5.9 9.0 7.5 234 2.05




Lumnbsi . Two vears’ experimental resnlts indicate
that ram lambs will outgain ewe lambs.

General Conclusions

The data  indicate no  signilicant  difference
among treatments due to Improved watering systems,
shades or lights,  However, it must be remembered
thiet the data have thus far, been collected only on
dosnul! nuber of lambs,

Ram lumbs outgained ewe lumbs in hoth 1864
ard 1965, and did so on less feed per pound ol gain.

TABLE 5. COMPARING EWE LAMABS TO RAM LAMBS

Average duily gain, pounds  Pounds of feed per

Treatments 1964, 1965 pound of gain
Ewe lombs N B.56
Ram lambs 47 790
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A Comparison of Some Quantitative Carcass Traits

for Ram, Wether and Ewe Lambs

W. M. Oliver, 7. L. Carpenter, G. T, King and J. M. Shelton

Tm-; PURPOSE GF THiS s11Dy wus (o evaluate some of
the quantitative differences in carcasses produced
by wether, v and ewe Lonhs,. Most of the lambs
slaughterad in this country today are either wether or
cwe lamhbs. Some rvescarchers inorecent yeirs have
studied the vate of gain, [ead eflicency, cte. of rmn
Limbs,  Menzies  (1063) reported that ram lambs
fed ac the Ranelr Experiment Station, Sonora gained
an uverage of 0.50 pound per day move at a {eed cost
ol 9.6 cents per pound of gain less than ewe lambs,
At the close of the test, the non Taombs returned $5.42
more net proli per head than did ewe lambs. Such
reports raise o queston coneerning the quantitative
differences in carcasses produced by the three sexes,

EXPERIMENTAL MATERIALS
AN PROCEDURE

Duta collected by the Meats Laboratory ol Texus
AN University over a peried of 4 years were the
basts for the study,  The dwta included 337 lamb
carcasites obtained from 90 wethers, 112 rams and 135
ewes.  Averuge shiughter weights were 86.5, 931 and
87.9 pounds for the werhers, rams and cwes, respec-
tively,  Carcasses of Delaine, Rambouiller, Hamp-
shive, Columbia and Southdown lambs, as well as
crossbred Timbs out of Rumbouillet and Delaine ewes
amnd sived by [Lonpshire, Dorsed, Suflolk, Shropshire,
and Columbia rams, woere compareel, Only carcasses
grading choice or prime were included. The car
casses were unilormly cut into wholesale cuts and
Laiter into closely trimmed retail cuts following the
nonmal rewail fabrication procedure deseribed in the
Toexas ARM-Safcway Stores study of 1962,

The averages for sexes shown in Table 6 thae are
wderlined are not significantly different ac the 95
pereent level of probability.

The following stutistical procedures were used in

this stuedy:

a. Carenss traits werve adjusted for differences in
carciss weight by regression of the weight or
measurcinent on chilled caveass weight.

b, The constants for adjusting the averages for
sex dilferences were delermined by a least
squares analysis of covariance.

¢. The differences in the adjusted averages for
each sex were tested for statistical significance
following Duncan's Muliiple Range Test as

madilied to consider unequal numbers of
replications In Kramer (1956} .

The carcass trats and measures of carcass wmerit
shown in Table 6 were considerad in the study. The
carcass triits were statistically adjusted for ditferences
in ciarcass weight so that the values for cach sex could
be meaningfully compared with one another. 'Fhe
dilferences in the wmait averages for cach sex were
tested Tor stanistical sienilicance.

RESULTS AND DISCUSSION

The average values ol the traits for each sex e
shown in Table 6, The cwe Laub carcasses produ(:ed
stgnilicantly  lighter whelesale degs and retdl legs,
heavier kidney fat, o smaller loineye area and a
thicker far cover over the loineye area than did the
werther and rim carcisses.

The hindsaddle from the cwe lamb carcasses
wis signilicantly heavier thn the hindsaddle from
the wether carvcasses, while the hindsaddle from ram
carcasses was signiticantly lighter than that from the
woether aircasses,  On the other hand, the wether
carcisses produced streamlined hindsaddles that were
significantly heavier thun both ram and ewe car-
casses. Streambined Lindsaddle s thut portion of the
hindsaddle remaining after the kidney, kidney fat
andd tlank  have Dbeen removed. The  streamlined
mindsaddle weights from ram and ewe carcasses were
ot significantly different. "The significanily heavier
kidney Tat weight in the cwe lamb carcasses likely

TALLE & AVERAGE VALUES FOR THE TRAITS FOR EACH SEX

Average adjusted for differences in
Meosurement of carcass weight

carcass trait

All sexes Wethers Rams Ewes
Wholesale leg, pounds 10.67 10.85 10.92 10.40
Retail leg, pounds 924 935 o046 891
Hindsaddle, peunds 22.74 . 2277 o ._‘22.40“. 23.06
Streamlined
hindsaddle, pounds 1913 19.38 19.05 18.96
Loineye area, square inches 1.90 LA 1.94 1.85
Kidney fat, pounds 0.93 __0?1) 0.75 1.25
Fat thickness at T
12 rtib, inches .20 018 0.8 0.23
Body wall thickness, inches 0.66  0.65 0.56  0.76

Measures of carcass merit

Percent consumer cuts 87.36  88.31 88.25  B&.O
Retoil carcass
volue per cwt, dollars 55.30 56,26 55.52 54 43




explatns the ciuse lor their heavier hindsaddles but
lighter streamlined hindsaddles when compared 10
the werhers, Nothing is evident in the trate fnceluded
it this study te expliin the Tact that the ram Tambs
prociuced Hghter hindsaddles and streanlined hind-
suchdes dhane did the wethers,

The hody wall thickness measured 2 jnchies below
the dower odge of the loineve musele ar the 12th rih
was significantly thicker in ewe lamb earcisses ihan
the thickness Tound in cither vam or wether carcasses.
The Dedy wall iickness Tound i wether carcasses
was signilicautly greater than that found in ram lamb
CHYCISS Y,

When the two mensutes ol caroass merit shown in
the lowet portion ol "Tabic 6 are considered, ewe lamb
carcasses produced o simnticantly sualler pereent of
total consumer {retaily cuts and vetail value per cwi.
ol curcass. There was no significant difference in
these values for wethier and rom Iaml carcasses.

SUMMARY

Bazedd on the sample ol Tamb cavensses in this
stiedv, ewe Loub careasses are Jess musculin and cory

more fat than do carcasses Drom either wethier or ram
There is essemially no o difference o the
muscling and amount of fat in caveasses Drom wether

L.

and ram lambs. Thus, [vom o quanmitalive stand-
point, ram lamb carcasses are cqual in value to wether
carcasses and are more valuable than cwe lamb an
casses. This Lact, taken together with a faster daily
gain and a lower cost per pouwnd of gain, indicates a
definite advantage 1o the producer in growing and
{feeding ram Lombs rather than wether lambs.

REFERENCES

Krmer, € Yo o6, Extenson of multiple ranee
tests to group means with uncequal numbers ol
replications. Biometrics 12:307,

Mcnzies, J. W, 1963, Physical {actors alfecting feed-
lot pmducii('m of market Lunbs,  Texas Agri-
culttuwe Fxperiment Station. PR 2351

Texas A&LM Universtty - Safeway Stores, Ine. 1962,
Lamb Carcass Cutout Demonstration,  Safeway
Stores, Inre,, Dallas, Texas.
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Qualitative Characteristics of Ram, Wether and
Ewe Lamb Carcasscs

Z. L. Carpenier, G, T. King and J. M. Shelton

S]-Z\'I-.R.\[. RbslARCH WokKERS nnve teported that ran

carcisses are cqual o superior 1o wether and ewe
carcasses when eonsidering the vield of preferred cuts
_ [t has dlso been re
ported thar ram Lanbs gain faster and e equad or

aned ol vield ol edible meat.

superior in elliciency o) gain 1o the other sexes. "The
above resulis mdicnte the possibiliey thae ram lamb
production should be mvestigatesdl. It seced appro-
priate that the qualitadve Tactors associated with the
palatability of the meat should be wudied. 1T car-
casses front ram Lambs are not ansatisfictory ta the
consumer. then the economics of production scen Lo
favor v Lomlby praduction,

The purpose of this study was 1o investigate the
}):tlzl[;thi[i{}' and quality chinacteristics of vam, wether
QlI]([ LW UTHECISSTS,

EXPERIMENTAL PROCEDUREL

Romn. wother amd ewe lambs of known history
were the souree of 258 corcasses for this study. Rib
chops Trotn the cavcnsses were evaluted Tor tenderness
by ose of the Warner-Braszler shear. [n addition, sub-
jective evalwations ol gquality were compleied on euch
carciss o dccordince with USIEA Lamb careass grad-
g specifications, . Rib chops were obtaimed opposite
the 121h rib from cach carcass. The chops Tyom he
opposite side of cich carcass were completely boned,
teimnred of subcutancons Tt and submitted for cheme-
fcal mmalvsis ol ether estractable ot and deed for
moisture content. Chaps were cooked by three meth-
ods foven-broil. deep-lat-hy and elecironic cookeryy
to oo internal wemperature of 700 G0 Gooking losses
were recorded on cacy of the rib chops,

RESULTS AND DISCUSSION

The averages Tor the tenderness shear values,
caoking loss and extractable far content ot the loineve
nuncles are presented In Tabie 7.
provided riby chops that were significantly Tess tender
thun thow from wethers, with no diflerenee existing
betwern those Trom the ram and ewe carcasses. It is
wsstttnedd that the value of 101G pounds shear value
for the tam carcasses Is within the consumer aceept-
ahility range. The shear value, as determined in
proviows work by several mvestigators on beef, is in
the murginal range of acceptance or rejection. The
same pattern existed Tor the pereentage ol cooking
loss with the rin carcasses having @ lower cooking
ioss than the wether carcasses. There were no dif.

The vam corcasses

8

TABLE 7. AVERAGES FOR CERTAIM QUALITY TRAITS COF LAMB

Tenderness Ether
ernes Cooking extractable
shear .
1 lass, fot in
value, X
percent loineys,
pounds
percent
Wethers B.94 256.3 3124
Rems 10.44 4.9 3.18
Ewres .72 25.7 4.125

"The higher values indicate less tender chops.

lerences between the i and ewe earcasses or the
cwe und werhor carcasses for percentage ol cooking
loss.  For ether extractable [at content, the ewe car-
casses eontained w significantly higher percentage of
Lat than the ram or wether carciasses,

simple correlations showing the assaciations ol
some of the qualiny radts with the Warner-Bratler
shear values are presented in Tuble 8 For the wether
crrcsses there was a significant association with the
clironological  age of the animals.
relationship was low and Gd not exist to g signilicam
tdegree Tor the ram and ewe carcasses. Tenderness
wits not closely associated with chilled carcass weight
per day ol age. However, the physiological maturity,
as determined by an evaluation of the bone struciure
arcd the color of the lean tissue. was significantly
issoctated with the shear values. With an inerease
U maturity seore, there was a signilicant decrease in
renderness. The color scores were not related to the
tenderness values, with the exception of the ewe
crcasses in which the darker colored chops were
less tender than the lighter eolored chops. Marbling

ITowesver, this

TABLE 8. SIMPLE CORRELATIONS OF WARNER-BRATZLER SHEAR
VALUES WITH QUALITY TRATTS
Warner-Bratzler shear values®

Wethers Roms Ewes
Age (days) 0.23" — .04 0.8
Chilled cor. wt./day of age — .06 0.08 — .08
Maturity (USDA score) — .41 — .22t — 297
Color score — .03 0.07 0.237
Marbling score 0.06 - .03 — .14
Percent intremuscuiar fat ~ .14 — .07 0.07

*Higher shear velues indicate less tender chops.
“Significantly different ot the 95 percent level of probability.
“Significantly different at the 99 percent level of probobiiity.




seores amed percentage ol cther extractable [at content
were not signilicantly relared 1o the shear values, Tt
15 abvious from these observiations that ihe various
quality charvacteristies used in evaluating lamb o
casses are nor, infact, dosely related to the enderness
values, with the possible exception ob that ot physi-
ological age as determined by he maturity score, As
the muturity score increased, there was a decrease in
tenderness and in cooking loss with simple correlation
cocliterents of .27 and -~ 17, respectivelv, Tor the
entive populition. Also, when considering the entire
population, marbling seore and pereentage of extract-
able L were nov signilicandy related tea the tender-
ness ol the lamb rib chops with correlation cacffi-
cients of =08 and --07, respectively. The fresh
muscle color score was reluted 1o the age, maturity
and conking loss of the cavcasses. The reladonships

for the raits vavied coustderably duc 1o dilferences
HILONE SCX Groups.

In summay, it s evident that low relationships
exist Jor the current subjective measures of qguality
and  tenderness ol lamb carcasses. The vib chops
from wethier careasses werve significantly move tender
than those from the ram carcasses, while the ewe
carcasses provided less terder chops than the wedhors,
These data suggest that the average enderness valuces
for ram carcasses would be acceplable in tenderness
to the consumer.  Further studics concerning ram
carcass palatabitity are needed. Tt uppears that the
physinlogical age of a carcass a3 determuned by the
maturity scorce is perhaps more indicative of the cating
qualities of lumb carcasses than that of the chrenologi-
tal age.
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Factors Aﬂecting Cmability of Lamb Carcasses®

Z. L. Carpenter, G T. King, I». F. Banns, I3 K. Halletr, E. F. Kimbreil and W, E. Tyler

IN(Z].[ 510N OF GARCASS MERIT 111 sclection }J}'t}gl'ilﬂ'ls is

ditficult simee simple and definitive meuwsures of

T carcass desirabilitn have not been completely
developed. Perhaps  Tanb corcass improvement
thiough selectton pracucves cannot be economically
justified. Flowever, hefore carcass improvement can
e awlegquotely studied, it is ol paranount PO
to examing methods for accuratcdy and objectively
meisuring the carvcass desirabibing,. One measure ol
civcass Jdesirability: by the indusiry Tias been carcass
aracle.  Most vesearch groups have  reporred low
assoctations of careass grade with the vield of pre-
Tetred retall cuts,

The purpose of this study was 10 determine the
elfects of earcass weight. fainess and conformation
upon the vickd of boreless, closely timmed yetwil cus
ancd upon the vield of total edible mear from Tamb
eI SROE,

FXPERIMENTAIL PROCEDURE

Data swere obtained on BHE wether Tamb car-
cisses selected Ine commercial packing plants in Tesns
anil Mussours. The carcasses were selected Tor cach
of four weight groups  (30-59 pounds, 10-19 pounds,
30-50 pounds and G0-69 poundsy . Within cach weighs
group cireasses were selected on the hasis of seven
vistal Tinislt oyoups (8 == thin fat covering and 7 —.
execessive Tat covering) and two conformation groups
within cach {inish group.

The carcasses were Fahrieared into wholesale cuats,
closely  mrimured hone-in retail cuts and boneless.
closclv trimimed retadl cuts wecording o standard
cutting procodures. Rih chops were removed {rom
ach carcass for tenderness determninarions on the
Warner-Braizder  shear.  Additional samples were
analyzed Tor solvent extractable fat (o measure of
mtramuscular fary and meisture content.

RESULTS AND DISCUSSION

Although these «data have not been completely
analvzed, cortain average values for varions carcass
trats suweest trends dn the effects of {atness, weight
and conlormation on these measures of carcass merit.
several mroups of caveasses i the expervimenial design
were not available.  As would be expected, only one
Lightweight (30-80 pounds) carcass i the excessively
far visnal finish group {group 73} was ohiained for
the study. Also, no carcasses were included in the

F1his study was a conperative project with the Standardization
Branch, FLivestock Division, Consumer amd Marketing Service,
TSDA,

10

TABLE %. CHARACTERISTICS OF LAMB CARCASSES VARYING IN
WEIGHT

Carcoss weight group

30-39= 40-49=  50-593 60-69%

Edible portion, percent 65.7 65.9 &5.3 64.7
Retail ieg, foin, rack

ang shoulder, percent 43.5 63.¢ &2 60.9
Whaelesale leg, percent 24.2 23.6 23.5 2.4
Retail leg, percent 19.7 19.4 19.0 18.3
Retail leg and loin, percemt 34.0 33.5 3z.8 32.1
Fat trim, percent 6.9 8.0 8.9 11.1
Fat thickness, inches 14 .18 .24 268
Loineye areo, sg. inchas 1.464 1.67 1.9& 217
Loineye area/50 pounds

corgass, sg. inches 2.06 1.87 1.82 1.6%7
Shear ferce, pounds 4.3 4.7 5.0 4.2

study representing  the 30-59 pounds weight group
with exiremely thin fat covering {wroup 1), or the
GO-G0 pounds cavcusses with citier the 1 oor 2 finish
groups,

The average values ol various careass traits for
varcasses i cach ol the werght groups are included
i Tabfe 90 1os dnteresting 1o note that significnt
differences in percentage ol 1otal edible mere did not
exist between weight groups except {or the lower
vilue for the hewsvweight group. Tt should be pointed
out that the carcasses of widely different degrees of
Fitness were Indluded inall weight groups; therefore,
these resulis for each weight group could not be
considered a vandom sampling of the population.
Percewtage edible meat ranged from 516 (0 72.0 in
this study,  Thearclore, a wide range existed in actual

TABLE 10. EFFECTS OF VISUAL FATNESS SCORE ON LAMB CAR-

CASS CHARACTERISTICS

Finish group®

1 2 3 4 5 ] 7

Edible portien,

percent 67.8 480 673 664 647 £3.3 4£1.5
Retail leg, lain,

rack and shoul-

der, percent 67.2 659 642 629 61.7 598 57.9
Wholesale ey,

percent 25.9 249 243 215 228 25 21.B
Retail leg, pereent 2146 2¢.7 200 196 18.46 1B 171

Retoil leg and

lgin, percent 368 354 341 333 327 31.4 303
Fat trim, percent 3.2 4.6 6.6 8.3 9.9 121 140
Fat thickness, inches .07 1 14 .20 23 .27 A3
Leineye area,

sq. inches 158 1.73 1.86 1.87 177 1.74 1.84
Loineye areaf50

pounds tarcoss,

sg. Tnches 221 2.04 1.95 1.86 ,

1.76 76 .69
Sheor force, pounds 4.0 5.0 4.6 4.8 47

1.7 1.6
4.6 5.0

“Seven scores with 1 representing carcasses with o very thin fat
covering,



cutability,  There were significany diflerences  in
hone-m retwal cut yields.  There were decreases in
these vields with Increases in carcass weighr, Loineve
area increased with an mereuse In careass weight,
however, the ratio ol area to carciss weight deereased
with an nerease in weight. Tenderness, s mcasured
by the Warner-Bruwder shear, was not signiffeunly
alfected by differences in carcass weight.

The effects of visanl Tatess npon the carcss
chavacter istics are sumnuanized o Table 1), These
vesults agree with those previowsly reportal by g
number ol rescarveh workers, Vaolues for far thickness
and vicld of trimmable dan indicare the visual linish
scores rather cqually divided the cuteasses on the
Basis of these ot wcasures. Conformuation scores in-
dicated a slight advaimiage e towal vield of edible
nwear and loineve area for the high conformation
group (Table 113,

SUMMARY

In summary, these don re-criphasize the -
mount importance of o nim B covering for ccass

desivalbsiliny.
information which can e used to sigmificandy chang
present lamb carcass grading standweds. The re-
mainder of the data compiledd ar Texas AGM ol
versity Is hemng analvied by UsDA peisonncel

These date are expected 1o provide

TABLE 11. CUTABILITY OF LAMB CARCASSES WHH BDIFFERENT
CONFORMATION GRADES

Conformation group

Low’ High”
Edible portion, pereant 65.0 459
Retail leg, loin, rock and shoulder, percent 62.4 52,4
Wholesale leg, parcant 23.3 2316
Retuil leg, percent 19.0 19.3
Retail tey and loin, percent 330 31.3
Fat trim, percent 3.8 9.0
Fat thickness, inches .20 21
Loineye area, square inches 1.68 1.91
Leineye area/50 pounds carcass, sq. inches 1.76 1.99
Shear force, pounds 4.8 4.4

Low conform tien scores were belew uverage choice while high
scores wers over average choice,

11
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Relationships of Linear Measurements

to Carcass Value of Lamb*

Z. L. Carpenter, N, L. Cunningham, G. T. King and ]. M. Shelwon

S'r,-\.\‘n.-\Rmzm TECHNTQUES (o measure dilferences in
meat animals are dillicult to obtain,  With the
trend toward leaner meat products, the sheep industry
s becoming increasingly aware ol the need for tnols
with which o select more desiruble meat animals,
Considerable effor. has been devoted by some re.
searchers wo develop and perfect methods of predicting
ultimate value of carcasses, thercby helping the pro-
ducer realize maximum return from his commodity.
There 1s a need for definitive and usable exterior live
measurements for predicting value and cutability of
lamab carcasses.  If proven to be ot value, these
measurements would be of aid in selecting sires which
might possibly transmit these particular desirable
traits 1o their offspring and also provide the packer
with & means, in addition to visual inspection, of
selecting the more valuable animals.  This in turn
would encourage production of greater numbers at
less eost, thereby reducing prices on the retail level
amed causing greater consmnption ol lamb products.

Previous work on the value of live measurements
has been done Lavgely with cattle. The few studies
on use of live measurernents for predicting carcass
merit ¢f lambs have not been encouraging,

The purpose of this study was to investigate the
uscfulness ol live and carcass measurements in pre-
dicting merit of slaughter lambs and the etiects ol
breed and sex on these measurcments. It was also
the purpose of this study to formulate a practical
technigue for use by the producer and packer, should
any measurenteits prove o be ol value.

EXPERIMENTAL PROCEDURE

Niucty-nine lambs, representing seven breeds and
crosses and  three sexes within these breeds were
slaughtered and processed ar the University Meut
Laboratory.  DBelore staughter, 18 measurements were
recorded lor exch lunb.  Atter chilling [or 48 hours,
ten carcass measurements were taken.

Five days alter slaughter, the carcasses were
separated into retail cuts and fat was trimmed to 14
inch over each cut. The vield ol trimmed recail cuts
was calculited as a percentage of carcass weight, and
retail carcass value per unit of carcass weight was
determined using average retail prices.

* Assistance provided by Safeway Stores, Inc., Dallas Division, is
gratclully acknowledged,
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Analyses were computed to determine the rela-
tionships between various combinations of measure-
ments (both unadjusted and adjusted for breed, sex
and weight) and retail value per unit of carcass
weight, percent retail shoulder, rack, leg and loiu
and percent leg and loin,

RESULTS AND DISCUSSION

The means ol live and carcass measuremments for
each sex are presented in ‘Table 12, These means
were not adjusted for breed or weight differences. It
may be noted that ram lambs possessed a slighily
longer body, a larger circumference of paunch and a
longer 1ib cage than the wether and ewe lambs. The

cewe lambs possessed smaller measurements in most

ciases.  The carcass measurcments were similar {or
the three sexes with small observed dilferences in
loineye area and tac thickness,

Simpie correlations lor live measurements as
related to carcass value and yield of closely trimmed
preferred cuts were calculated.  Correlations indicated
circumference ol thigh and pins to hock were low
but significant in their association with retail value
(0.27 and —.28, respectively) . Since value per unit
ol carcass weight is dependent on the vield of pre-

TABLE 12. MEANS OF CERTAIN LIVE AND CARCASS MEASUREMENTS

Variable Wethers Rams Ewes
Live meosurements”
Length of body” 18.87 19.46 18.76
Length of leg 23.14 23.02 22 .54
Circumference of thigh 14,19 14.80 14,74
Circumference of heart girth 32.89 331.79 33.22
Circumference of paunch 15.72 7.0 35.64
Width of shoulders 7.50 7.78 7.29
Width of loin 4.98 5.06 5.05
Width of hips 6.08 6.35 6.20
Depth of body 10.37 10.48 10.14
Depth of twist 517 5.35 5.14
Length of rib cage 11.94 12.37 12.05
Carcass medsurements®
Length of body" 24,38 25.03 24,52
Width of leg 8.38 6.30 8.27
Circumferenca of thigh 13.42 13.66 13.50
Width of shoulders 7.72 7.41 7.23
Width at last rib B.74 8.77 8.69
Depth of tharox 11.04 10.95 10.84
Laineye areo, sq. inches 1.92 2.04 1.80
Average fat thickness 07 0.12 017
"Units = inches.

“Length on the live animal ond carcass were not comparable meos-
vrements. Carcass length wos measured from the Ffirst rib to the
aitch hone. Llength of body was meosured frem the hip to the
point of the shoulders.



ferred cuts, of which retail leg 1s one, this partially
supports the results previously reported in which
measures of leg circumference were highly related to
vield of primal cuts. The negative correlation co-
etficient lor the pin to hock measurement possibly
supports results by other workers who have Tound that
an incresse in length of limb bones did not result in
an increase i weight ol muscle, however, the present
stndy did not include the specific measure of muscle
weight.,  These data on primal vields disagree with
the study by previous research which indicated char
the smaller boned carcasses provided lower vields ol
the high priced cuts.  [L appears that an increase in
bone duuneter s related 1o an increased muscle devel-
opment.  Simpde correlations ol live measurements
with percent retuil shoulder, rack, leg and loin were
lew i magnitude.

Table 15 contains simple correlations of earcass
measurements with percent of shoulder, rack, leg and
loin, A sigmificant relationship was Tound for cur
cass length and length ot loreshank.  Widith of
shoulders aml average fu thickness were significantly
related to the vicld of preferred cuts (=26 and —.45,
respectively) .

Analyses of vurious combinations of live measure-
ments (or prediciing retail value and vield of Pre-
ferred cuts were completed. No advantageous pre-
diction equations could be perfected when using live
measurements s dependent variables,  Resulis in-
dicated that some combinations of carcass measure-

TABLE 13, SEMPLE CORRELATION COEFFICIENTS OF CARCASS MEAS-
UREMENTS WITH PERCENT OF RETAIL SHOULDER, RACK,
LEG AND LQIN

Variable Simple correlation
Carcess length 0.20°
Width of legs — .10
Circumference of thigh 0.14
Length of foreshank — .21
Width of shoulders — 28"
Laineye areo 0.04
Average fot thickness — 35"

‘Signiticant at the 95 percent fevel of probability.
"Significant ot the 99 percent leval of probability.

ments, when adjusted for effects ol breed, sex and
weight, may be usetul Tor predieting percentage of the
more valuable primal cuts.  Carcass measurements of
carcass fength, cireamference ol thigh, fac thickness
and width of shoulders accounted for more variation
m percentage ol primul cuts than combinutions of
other variables.

SUMMARY

In summary, 1t appears that visual evaluation of
slaughter lamls remains as one ol the most uselul
tools Tor predicting carciss merit, when compared o
linear measuvements performed in this study. Eflores
will continue in the area of perlecting & procedure
for objectively evaluating slaoghter Lonbs Tor ultimate
CATCIASS merit,
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Sheep Improvement

Through the Use of Records and Performance Testing

J- W. Meouzies

RI-ZI’I..\(;L-L.\TI-'.X'I‘ ANIMALS have been selected ever sinee
animals were fist domesticated.  Seleciion has
generally been made through visual obscrvation. ITow-
ever, for the last two decades 1 has been thought chat
faster progress could be made by using production
and perlormance records,  This pmjer.t was Initiated
1o determine if, and 1o what degree, fuster improve-
ment can be made by using records s f:om]');lrcd with
visual selecting.

PROCEDURE

In 1861, 180 head of Rumbaouaillet ewes were split
at andom o three equal groups. Group 1 ewes
were to be selected by visnal wmeans only.  Group 2,
the control group, had no selection program.  Group
§ ewes were selected by production and performance
records.

Ihie ewes have been maintained as one lock so
that dilferences occuring among them will be due to
eenetic dil{erences,

Fhe records used lor selection in the performance
graup are weaning welght, wool weight, staple length,
Face cover, belly cover, skin Tolds and overall index
scones. Ram lambs are performance tested cacly vear,
ind ram selections are made from these records.

RESULTS

Table 14 shows the pounds of lamb produced
per cwe bred.  Even though the visually selected
group produced 4.8 pounds wore lamb per ewe at
the heginning of the experiment, they have failed to
out-produce the performance group since then.

Nate: Comparisons should be made on a within
yeur basis.

Table 15 shows the average number of pounds
al grease wool produced per ewe. In 1965 the per-

TABLE 14, POUNDS OF LAMB PRODUCED PER EWE BRED

Before
expariment
Group 19480 1961 1962 1963 19484 1945
Contrel 75.8 602 767 433 383 56
Visual selection 75.3 561 64.3 37.5 490 594

Performance selection 705 &4.0 756 505 57.2 633
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TABLE 15, AVERAGE NUMBER Of POUNDS OF GREASE WOOL
PROCDUCED PER EWE
Before
experiment
Group 1980 1961 1962 1963 1964 1965
Contral 9.1 2.7 143 8.9 0 103
Visual selection a.9 5.3 101 2.1 9.5 103
Perfarmarice selection 9.3 2.9 10.4 8.9 10.0 10.8

formance sclected group out-produced the visually
sclected group by 0.5 pound and out-produced the
control group by the same amount.

Table 16 compares some other economically
imporvtant traits.  Face cover, staple Jength and belly
cover comparisons are very similar in the visually and
perlormance sclected groups.  However, the dlean
wool data show an advantage ol 0.27 pounds ol clenn
wool lor the perlormance group.

CONCLUSIONS

This report shows the progress made by the two
different sclection programs, visual and performance
selection, over a S-year period.

Progress thus far shows that the performance
selected group has produced from 8.9 to 13.0 pounds
more lamb and sheared 0.5 pound more wool than
the visually selected group. At the same time, face
cover scores have remained at 1.4 in both groups.
The performance group produced 0.27 pounds more
clean wool per head.

One rarcly considered difference between visual
and record selection is that it does not require years
ol experience or training to select from records.

TABLE 16. OTHER PRODULTION FACTORS, 1965 EWES

Fuce cover Belly cover

Stople Clean

Group 1 open; 1 excelient;
4 covered length 4 bare wool®
Control 1.55 3.5 2.4%8 4.24
Visval selection 1.44 3.5 2.18 4,18
Performance sslection 1.41 3.5 2.35 4.45

“Clean woel date is based on sgueeze machine readings and should
be used for comparative purpeses only.



Ranch Selection Program Itinerary,
Spring Lambing Program
Fall: 1. Prospective replacement  ewe and  ram
lambs
A, Shear lambs

B, Weigh lambs and place each sex in
separate pastures

C. Recond weight and dacte sweight was
taken

D. llandle Lambs normally but keep all
on the same leed

2. Lwes fall breeding

A, H ewes are under the 3-group selecuion
program, place best ol yearling rams
with hest ewes. Sccond best with sec-
ond best ewes,

B, Place replacements into flock
Spring: 1. Trospective replacement Tambs
A, Measure staple length

B, Visnally select, paying o ticular
attention (o:

a. TFace cover
L. Wool quality
. Delly cover

C. Weigh lambs, record  weight,
Weight increase + days on test =
average daily gain

D. Shear lambs, weigh tleece. Diller-
cnces occurring among fleeces are
real because all the lambs were
sheared at the same time in the fall.

1. Obtuin additional fleece informa-
tion by visual observation, from the
wool testing  laboratory, squcerc
machine or Extension Service per-
sonnel,

Ewe flock

A, Cull flock before sheuring tor luce
cover, belly cover, wool quality and
general appearance.

B, Shear ewes, cull light shearers

. Cull non-producers

15
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Selection of Replacement Sheep at a Younger Age

J. W. Menzies

leu-‘.u A FLOCK IMPROVEMENT PROGRAM where the
breeder raises his own replacerments, it is costly to
hold ram lambs until a suitable age has been reached
{or sclection, usually 5+ months of age. As a con-
sequence, the cull end of the flock as ram lambs will
sell for approximately 3.06 per pmm(l less chan mute-
ton lambs at feeder prices.

in 1964, a study was initfated to determine if
ram lambs can be selected at a younger age and, i so,
whal criteria to ust in selection,

PROCEDURE

A group of 180 Rambouillet ewes under a selec-
tion program were usetl. The ram lambs from these
ewes are normally selected at 5 to 6 months of age.
The selected ram lambs are placed on a ram pet-
formance test at 6 to 7 menths of age and are bred
as vearlings,

In 1964, data were collected on the ram lambs at
birth, at 2.5 months of age and at 6 months of age.

DATA COLLECTED

1. At birth
A.  Birth weight
B. Abnormalities
C. Width of head
0. Width of hips
E. Length of front leg

2. At on averoge of 2.5 months of age

A. Body weight

B. Skin Fold score*

€. Foce cover score®*

D. Metacarpus bone diameter***

3. At 5 to & months of age (normal culling time)

A. Body weight [odjusted for sge|
B. Bally cover
C. Skin fold score
D. Face cover score
E. Staple length {adjusted for aye)
F. index score — O.75 X odjusted weaning weight +
2.0 X adjusted staple length =—— B X fote — & X
skin foids
*#Skin fold score: 1 = smooth, 4 = heavy wrinkles
**Fare cover score: 1 = open, 4 = closed

#++*Bone dicmeter waos token laterally on the metacarpus 2 inches
below the carpus {kneejoint]

RESULTS

The dawa presented are from a group of 50 ram
lambs born in the spring ol 1964

1. Birch data

A. Of the upper 50 percent according to
birth weight, 80 percent were in the top
hall according to adjusted weaning weight
ar & months of age.
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B. No lambs were cuiled a1 birth for visual
abnormalities.

C. Width of head, width of hips and leg
length were found to be less desirable in
predicting  future  weight  than  birth
weight.

2. Data at 214 months of age

A. Skin fold culling: The lambs were scored
for skin folds at 2.5 months of age. Any
lamb with over a 3.0 score was marked as
cutled. Using the 3.0 skinfold score as a
culling level, at 2.5 months of age 1060
percent accuracy was achieved in predict-
ing lambs having 2 3.0 + skinfold score al
6 months of age.

B. Face cover culling: Fuace cover scores were
taken at 2.5 months and 6 months of age.
Using a 2.5 lace cover score as a culling
level, 65 percent of the lambs with over
a 2.5 face ar weaning time could have
been culled at 2.5 months of age. In
general, fambs tended to become more
covered as they got older. Therelore, no
lambs would have been culled at 25
months of age that would not have been
culled at 6 months.

C. Ot the top 50 percent at an average of 2.5
months of age according to bedy weight,
88 percent were in the upper half in ad-
justed weaning weight at 6 months of age.

D. Of the top 50 percent with the largest
metacarpus bone diameter at 2.5 months
of age, 86 percent were in the upper halt
according to adjusted weaning weight at
6 months of age.

=

Choosing lambs in the upper 50 pereent in
both body weight and metacarpus bone
diameter resulted in 90 percent accuracy
in predicting G-month adjusted body
weight,

The 2 percent increase  in accuracy may not
sustify the use of bone measurements.

3. Ninety percent zccuracy was achieved on this
group of lambs in ranking them according to 6 months
adjusted weaning weight.  This was accomplished at
2.5 months of age by using o combination of the datz
previously mentioned.



A, First, cull all lambs with more than a 2.5
lace cover score and eliminate from the
Iock,

B. Second, cull all lambs with more than «
3.0 belly cover score and eliminate them
[rom the flock.

G {1y Measure the metacarpus bone diam-
eter (at 2.5 months of agey ol the Tambs
and mark the upper 50 pereent.

{2y Weigh the lambs {at 2.5 months ol
age average) and mark the upper 50
Jpereent.,
Select those lambs in the upper 50 percent in both
metacarpus bone  diameter  and 2.5-month body
weight.

SUMMARY
Lambs can be culled {at an average ol 2.5 months
of age) on both face cover and skin felds with reason-
able accuracy.
The pereent accuracy of certain data 10 predict
t-months adjusted weaning weight Is given below:

Percent

Criteria Accvracy
Birth weight 80
Body weight (2.5 month overage) ::}

Metacarpus bone diogmeter {2.5 month average] 86

L

Lambs in upper 50 percent in both body
weight and metacarpus bone diometer 0

This information is a report of 1 year's data on
one particular [lock. No stutistical analysis has been
naele.
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Influence of Inbreeding
on Productivity of Rambouillet Ewes

J. M. Shelton and J. W. Menzies

l.\' 1351, A NUMBLER O S$MALL INBRED LINES of Ruam-
bouitler sheep were initiined as a cooperiative
progrim with the Western Sheepp Breeding Labora-
tory, Dubois, Idaho. The total number at the outset
consisted of nine lines located at Sonora, College
Strvon and MceGregor,  The number of ewes per
line was vaviable ranging up to 15, with each line
established from {oundation animals oltained from
dilfercnt breeders over the state. In the years since
1051, the number of lines was reduced to six, all of
which have been maintained at the Livestock and
Foruge Rescarch Center at MoGregor since 1961,

Research progress with large animal species since
149531 indicates very little likelihood that this line of
work will result In superior brecding animals or
breeding systems. Thus, it appears advisable to dis-
continue this work. The results obtained to date,
however, should hold some nterest. "This report pre-
sents the effects of inbreeding on ewe performance.
Only Sonora and McGregor date are included.  All
analyses were made on a withinstation basis and
were pooled for presentation.  The relatively small
numbers involved (287 matings) distributed over
several lines at two locations complicates the analysis,
but an cllort has been made to consider these lactors
in the tabulations presented.

The ewes were grouped based on the amount of

inbrecding as follows:

0.000 — percent inbreeding

0.001 — G.10 percent inbreeding

0.101 — 0.20 percent inbreeding

0.201 — 0.30 percent inbreeding

0.301 + percent inbreeding

The 0.0 group does not represent outbred con-

irols, but the group contzing cwes assigned to this
prograni but not themselves inbred. A summary of
the fertility data are shown in 'Table 17. The average
lleece weight, pounds of lamb weaned per ewe bred
and ewe productivity index are shown in Tigure 1.
The ewe productivity index represents an attempt
to comipare the groups in a manner which would
rellect income per breeding ewe. The volume of data
involved is inadequate to calculate reliable quantita-
tive estimates of the effect of degree of inbreeding,
but it does appear adequate to give some estimate of
the trends involved. Inbreeding signilicantly allected
or reduced performance in all the variables measured.
This downward trend was most evident in fertility
data and particularly in lamb survival, The effect
wus least consistent in average [leece weight and in
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weaning weight ol lambs.  This may have been, in
purt, a reflecion of the fact that fewer lumbs were
raised, since neither (leece weight or weaning weight
were adjusted for current or previous parity of the
cwe.

A very marked location difference was noted in
the survival of the inbred lambs. At the Ranch Ex-
periment Station at Sonora the survival rate ol inbred
Lumbs was not significantly dilferent {rom that ol the
controls, whereas, at the McGregor Center 34.6 per-
cent ol the inbred lambs were lost, This was approxi-
mwately double that ol the flock in general. This can
apparently be explained by the difference in the
management practices at the two stations. During
the time these lines were present at Sonora, this flock
was on a spring lambing schedule and were very
intensively managed during the lambing season. By
contrast, the flock at McGregor is a fall and winter
Lnthing vegime and Is given only o wmininil mmount
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of care ut lambing, Higher mortality is gencrally
observed among fall and winter Iamhbs.  No signifi-
cant number of abnormal lanibs were born in the
inbred lines. The inareased mortality appeats to be
largely anributable to weak lambs or to poor mother-
ing ol the ewe and thus, this loss could be partially
overcome by more intense management. These data
corrohorate other reports indicating that inbreeding
with large amimal species Ieads to serious reduction
in productive cfficiency. The degree of this reduction
appears to be largely proportional 1o the amount ol
inbreeding, although other work has indicated that a

platcau effect may be reached after a period ol tme.
The degrec ol this effect is sufficient to indicate that
inbreeding should be cavelully avoided in commerciai
programs.  In this study the productivity index {ov
cwes with 25 percent or more inbreeding was only
approximately 70 percent that of non-inbred ewes.
[t should be pointed out that individual inbred ani-
uals ormsitfnmlly hid good performance records, but
this is noi true of the group as a whole, Thus, an
ovcasional experience in which inbred matings aie
made without serious resulis should not lead a pro-
ducer to become complacent about this practice,

TABLE 17. THE RELATION OF INBREEDING TO LAMBING PERFORMANCE OF RAMBOUILLET EWES

Average Percent Percent Percent Averoge Pounds

Range in inbreed?ng Number ewes lambs lambs weonigg lumb
0.000 0.000 79 ?0.1 116.4 a4z.9 76.4 84.9
.000-.10 047 37 B88.1 174.3 84.9 69.7 9.7
101-.20 159 59 B86.9 28.4 77.3 65.0 64.0
.201-.30 .251 71 69.3 71.8 1.7 7.7 51.5
30Y 334 41 77.6 7313 643 70.6 17
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Influence of Season on Reproductive Performance

of Aged Rambouillet Ewes

J- M. Shelton

ll' fLAs LONG BERN KNOwN that there iy a seasonal trend
in reproductive performance ol sheep, but that
the extent of this ctfect depends on factors such as age
and breed. The general trend toward earlier lamb-
ing, aleng with some interest in multiple lambing,
has placed a renewed interest in a2 more complete
picture ol the ellcct of scason on overall reproductive
efliciecncy.  One of the environmental phenomena
known 1o be associated with repraductive efficiency
in sheep is the length of photoperiod, which varies
with the season ol the year. A total of 539 aged Ram.
houiller ewes were used to study this question over
a 2 vear period. These ewes had been purchased in
two different lots from range flocks on the Edwards
Platcau arca, The ewes were mated in groups stari-
ing on March 21, June 21, Septeraber 21 and Decem-
ber 210 These represent the longest and shortest
days of the year with the cquinoctial points between.
Representative groups of ewes were exposed to rams
for a period of 6 weeks following these dates.  The
cwes were maintained in drylot for 60 days prior to
and during the maing period. The same ration
(80 percent sorghum hay, 10 percent ailalfa hay, 5
pereent cottonsecd meal and 3 percent sorghum
grain}y was fed during confinement in drylot.  This
was done to climinate level of nutrition as a sotrce
of wvariation.  The rams were marked with lamp
black in oil, and marings were recorded daily.  ITalf
of each group ol ewes was laparotomized (ohservation
of the ovaries by means ol abdominal surgery) 4 days
alter estrus or at the end of 6 weeks i no estrus was
observed, and the ovulation rate was recorded,  All
surviving ewes were carried through lambing, but
lambing data are reported on only those cwes not
subjected to surgery.  Results are shown in Table i8.
These data show that essentially all the ewes were
cveling at cach of the four scasons. However, there

Percent af Ewes With Multiple Ovulations

H:[H Puercenl of Bwes With Multipte Births

Py

TF

60 -

a0

MULTIPLE QVULATIONS QR MULTIPLE BIRTHS AS A
PERCENT OF TQOTAL EWES OVULATING OFR LAMBING

March * June Sept.
MATING FERIODS

Figure 2. The relation of season of the year to the occurrence of
muiliple ovulations or multiple births.

appears o be a distinct 1endency lor some of the
cwes not to show outward manifestation of estrus
during the spring months, These data also show u
large difference in the ovulation rate by scasons (sec
Figure 2) ol the year. For instance, ouly 14 percent
of the ewes luparotomized at the March mating period
had multiple ovulations compared to approximately
75 percent during the September mating period.
Ovulation rates at the other two dates arc inter-
mediate between these extreines.  The percent cwes
lambing is not high [or any of the groups but tends
to increase as the scason advances. This appears 1o
be a combined cffect of both the phaotoperiodic re-
sponse and temperature. Also interesting is the great
difference berween potential Jamb  production  as

TAELE 18. INFLUENCE OF 5EASON OF YEAR ON THE OCCURRENCE OF ESTRUS, OVULATION AND LAMB PRODUCYION OF AGED
RAMBOUILLET EWES
Total Total lambs dropped"
. ovulations
Season Tatafl number Per:enl'showmg o::::inr: as percent Pelﬂ:enl:. ev:res Percent of Percent of
of awes estrus 7] of ewes ambing ewes in ewes
in group’ group lamhing
Morch 114 B4.5 92.6 105.6 66.1 83.9 127.0
June 1467 96,4 °4.7 140.8 76.5 946.5 126.2
Septamber 142 872 100.0 175.4 84.5 126.8 150.0
December 114 99.1 98.1 151.9 B7.0 135.2 155.3

"Bused on an observational laparotemy of holf of the ewes in each group.

"Based on the lambing results from the hailf net laparctomized.

20
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indicated by total ovulations and realized Tamb crop
dropped {see Figure 3). Although evident at all
periods, this wastage appears o be greater at the
June and September mating periods, and efforts
should be made to ascertain the explanation Lor this
loss.

In addition to (he other lactors enumerated, sea-
son of the year also affects the distribution or pattern
ol occurrence of estrus {see Figure 4y . In September
and December essentially all the ewes came into
estrus in 16 days, the cquivalent of oue estrus cycle.
This is as would be expected if all the ewes were
cycling when the rams were placed with them. A
the March and June mating periods the pattern of
occurrence of estrus was more diffuse. The peak at
around 22 days at the June mating period has a
physiological explanation.  Apparently many of the
cwes were not cycling when the rams were placed
with them, but were stimulated to do so by their
presence. Since ewes first exhibit a silent ov non-
receptive heat before the first zctive one, the 22 days
represent the sum ol the approximately 6 days re-
quired for stimulation plus a 16-day cycle.
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Figure 4. Distribution of wccurrance of estrus by seasaons.
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PR-2398

Relation of the Polled Gene to the Occurrence

of Cryptorchidism in Finc-wool Shecp

J- M. Shelton

M.\[I-’.S WETH RETAINED TFsticLEs oceasionally ocour
with most specics of larm or ranch livestock.
These snimals are veferred o s crvprorchids, ridg-
lings, toruna, cte. Tt was early observed that polied
sheep or those of polled Breeding have aomuel higher
incidlence of this defect tham those of horned breeding,

A rescarch project involving polled Rambouillet
sheep has been conducted at the Livestock and Tor-
ame Research Center ar McGregor, ‘Texas since it
was cstablished in 1918, The objectives of this
project have been:  to finud @ polled line not carrying
the cryptorchid gene: to develop an Improvement
progrant with polled Rambouillee: and 1o determine
it the poll gene his an effect on animal performance.
A the present tme. no single polled ram has been
identilicd which, on extensive use, latled to sive
lcast one ridgling offspring. The difficully experi-
enced inaccomplishing these objectives does not seom
1o be explained by the currently aceepted  theories
concerning the inheritance of these (wo characrers.

Tn this flock, the presence or absence of horns
seems o be from a single par of segregating genes
with the polled condition deminant. When dilferent
Lreeds, such as Dorser, are involved the mode of
iheriiance s apparently aot this simple. 'Thus, in
this Hock three different genotypes are possible ag

Phenatype
{Visuol appecronre)

Genotype Symbel Male Female
Homozygous pelled PP Without hom or Depressions

scur development
Helerozygous polled Pp Without horns, but Depressions

may or moy nhet have

horn stubbs or scurs
Homozygous horned PR Horns Knoks

oputlined. From this it will be seen that it is not
possible ta distinguish the two polled genolypes by
appearance.  Some inlercuce can be made about the
rams in that a ram with any siguiticant horn tissue
cannot be pure polled,  EHowever, it cannot he in-
ferred that all clean headed rams are pure polled.
The true genotype of the depression ewe or polled
ram can somctimes be determined from pedigree on
progeny testing.  Tor instance, a pelled ram or a
depression ewe out ol either a horned ram or a
knohbed ewe caunot be other than a heterozygote.

The relatiouship of type of mating to [requency
of cryptorchidism is shown in Tahle 19, Although a
total of 1,532 lambs is involved, the number in
certain maung groups arc small.  Tlowever, sIgnifi-
cant differences in the Trequency of ridglings between
the varjous mating groups are evident. No ridglings
were found among 855 offspring in which cither or
both parents were horned.

TABLE 19. RELATION OF TYPE OF MATING TO FREQUENCY OF RIDGLING OFFSPRING

Estimated
Breeding ond Genotype of Number lambs Number Percent teotal frequency
genalype of ewe ~dali males which percent of
ram Total Malas reghings are ridglings pure polled
lambs
Horned-Ramb. [pp] knobbed {pp] (87) 0 0.0 Q.0
Heterozygote-
Ramb.|Fp) knobbed [pp} 1104) ] 0.0 0.0
Homozygous-
Ramb.{PP) knobbed [pp} (16) 0 0.0 0.0
Homozygous-Medium
wool (PP} knobbed {pp) 233 (120} c 0.0 0.0
Herned-Ramb. ipp) depression
{pp or Pp} {100 0 0.0 0.0
Heterozygous-
Ramb. {Pp] depression
(pp or Pp} 1235] 25 10.6 10.4
Hemozygous-
Ramb, {FP] depressioh
(pp or Ppl (213 4 19.3 20.7
Hemozygous-Medium
wool (PP) depressich
{pp or Pp} 203 iy 5 4.5 20.7
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Compared to this, 19.1 percent of the total num-
ber ol males were ridglings when homozygous polled
males were bred to depression females. Based on a
rough cstimate of the gene frequency in this flodk, it
is possible to calculate the approximale number of
homozygous polled fambs to be expected among the
offspring.  When this is done, there is a very close
agreentent between the expected number ol homozy-
gous polled lambs und the observed {requency of
ridglings among the lumbs sired by Rambouillel rams.
The numbers here are too small 1o place much con-
fidence in this observation, but they should be of
witerest,  This would passibly indicate chat in this
Hock a Iaige majority of the homozvgous pelled lambs
are ridglings. These data also indicate that rams of
the medium wool breeds (Hampshire, Sullolk and
Columbiuy, though homozygous polled, sire fewer
ridglings than Rambouillet rams with a similar geno-
lype with respect te horns.

The relation of type of birth to the frequeney ol
ridglings is shown in ‘Table 20, A larger percentage
ol videlings was abserved among the twin births, but
the ditference was not significant when tested by the
chisquare procedure.  Iowever, if this observation
proves to be real, it would be of some interest in
attempts 10 explaim the mheritance of this defect.

DISCUSSION

The occurrence of cryptorchidism in sheep has
been described as being the recessive allele ol a single
pair of genes.  The association of the polled condition
and cryplorchidism has been reported as being duc

1o close linkage on the chromesome with only approxi-

mately 5 percent crossover, In the present flock, and
possibly tine wool sheep in general, it does not appear
that this is a satistactory or complete explanation, and
an alternative or supplemental explanation is herein
being proposed.  To date, no data have been devel-
oped in this project that would prove or disprove
cither hypothesis.

In embryological development, the initiation of
testicntar development occurs inside the body cavity
from the same primordial tissue us that of the ovaries.

TABLE 20. RELATION OF TYPE OF BIRTH TO FREQUENCY QF RIDG-
LiNGS {INCLUDING ONLY THOSE MATINGS IN WHICH CRYPTOR-
CHIDISM WOULD BE EXPECTED}

Percent of

Type of MHumber Mumber tetal males
birth lambs ridglings recorded

as ridglings
Singles 381 14 737
Twins 401 23 11.39

During the process of fetul growth wnd developmen,
the testes migrate through the ingninal canal into the
scrotum.  When this process is not complete by birth
or at the ume ol observation, the animal 1s deseribed
as a cryptorchid. The frequency of observation of
this condition in many species would mndicate thar the
process is liable 1o accidenis or failures in develop-
ment. It has been determined that the presence of
endogenous testosterone or the male sex hormone
plays a part in bringing this process to completion.
Supplemental testosterone alter birth will occasion-
ally bring about the descent of retained testicles.
Although not denying the presence of a specific
gene causing retained testicles, the hypothesis pro-
duced here is that many cuses of crytorchidism
represent an additional cliect of the polled gene
{pleiotropy)  in which there is a4 large increasc in
the frequency of accidental failure of development
among polled animals.  This might be explained by
a gualitauve or quantitative change in the male sex
hormone. I the observed cuses of retained testicles
represent a pleiotropic effece of the polled gene, the
variability of cffect would be described as incomplete
penctrance.  The variability in [requency ol exproes-
sion ot cryptorchidism  from sires or breeds of the
sime  genotype would be variation in degree of
penetrance,

The acceptance of this hypothesis would explain
the ditticulty in obtaining polled rams, particulanly
those of homozygous genotype which do not sire
cryprocchid lambs. Tt would also suggest a different
precedure in which selection for reduced incidence
would be practiced as contrasted to a search for in-
dividual animals which are completely free of this
defect,
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PR-2399

Influence of Level of Protein and Other Factors

on the Performance of Yearling Billies

Maintained

n Drylot*

J- M. Shelton and J. E. Huston

REL_\'I'I\'E].Y LITTLE woRk has been dene on ration
formulation lor goxts.  Development of voung
hillics is one area in which widespread Leeding 1s prac-
ticed wond thus where an immediate need for informa-
ton may exist.  In the spring and summer 1965, a
group ol 60 head ol vearling billies were split into
six lots and fed on various experimental rations.  The
primuty reatments applied were three different pro-
tein levels, with additional lots lor u comparison of
pelleting versus non-pelleting, and the addition of
Fr and antbioties to the ration.  The basic ration
Ied wwas:

Ration Percent
Cottonseed hulls S .20
Altalfa hay o 45
Serghum grain .10
Oats . ... ... . 13
Cotfonseed meal . 12
Molasses . 1.5
Troce mineral solt 0.5
Bone meal . . 05
Potassivm chloride . . 0.5

This ration was led in the form ol §/8-inch
pellets. The potassiun chloride was included in the
belict that this product is beneficial in the 1)1'(3\'0111i0ﬂ
of caleuli formation.  The protein level was varied
by substitution of cottousced meal for grain or vice
VOTSit.

The treatments imposed are:

Lot 1 Low protein

Lot 2 Medium protein

Lot 3 High protein

Lot 4 Ration =2 fed in non-pelleted form

Let 5 . Ratien 2 with 3.5% animal feeding fat added
Lot & Ration 22 with mixed antibiotic ndded

The rations wsed in the first three lots were
lormulated to contain approximately 12, 15 and 18
percent crude protein, respectively. However, this
wits done utilizing estimated composition of the ration
components.  Later analysis indicated the protein
range between the rations to be much wider than
expected.  The fivst three lots were Ted lor 156 days

1'he authors wish to acknowledge the assistance of Col. V. 7.
Cornelius, Goldthwaite, Texas, in providing some of the
animils used fn this study aud Jo W, Bassetr and ¥Franklin
Reagar, Department. ol Animal Science, Texas ARM University
for providing the data oo clean Mecee weight and  Liber
diameter,
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and fleeee duta were obtained.  The last three lots
were fed only 70 days and were tenminated for reasons
of cconomy. No (leece data were collected on these.
Data on the short term treatments ave shown in ‘Table
21, Pelleting of the ration substantially improved
animal weight gains primarily bhecause of increased
feed intake, The mnclusion of 3.5 percent fat reduced
rate of gain and feed intake but improved teed etfi-
ciency. The presence of {at in the ration caused a
breakdown of the peller and this may explain the
veduced gain. The ration containing 3.5 percent fat
did perlorm better than the non-pelleted ration.  In
this case, the presence of the mixed antibiotic in the
ration did net fmprove animal performance, How-
ever, it should be pointed out that no particular ill-
ness occurred in these lots.

Comparative perlormance on the three protein
levels are shown in Table 220 These data show a
direct dncrease inrate of gain and fleece weight as
protein level increases. ‘The liber diameter also in-
creased with increases in protein level but perhaps
not as great as might have been expected.  Staple
length does nol appear to increase with level of pro-
tein. This leaves unexplained the observed increase
in tleece weight since fiber diameter and staple length
do not provide a sausfactory explanation.  An in-
crease in density is suggested.  This work does not
appear to bracket the maximum amount of protein
to which a response could be expected and further
work would appear 1o be indicated,

The raifons used in this research are not being
suggested as rations lor developing billies, but were
maede up as experimental rations for study purposes.

TABLE 21. INFWWENCE OF PELLETING, ADDED FAT AND ANTI-
BIOTICS ON GAIN ANWND FEED CONSUMPTION OF YEARLING BILLIES

Daily Daily feed Feed per

Lot number Treatment Guain censumption peund goin
2 Control |pelleted) .548 5.07 9.25
4 MNeon-pelleted 485 4.37 9.40
5 3.5 percent
odded fat 523 4.64 8.87
6 Mixed ontibiolic
added” .503 4.24 9.82

'The antibiotic used wos 1.5 pounds per ton of Aureo SP 250. When
fed at this level, it previded 15 my. oureemycin, 15 mg. sulfa-
methiazine ond 7.5 mg. penicillin per pound of feed.




TABLE 22.

THE INFLUENCE OF LEVEL QF PROTEIN

OM THE PERFORMANCE OF YEARLING BILLIES

Crude profein level Total Daily Fleece data-6 month basis P?un:s
Lot ' feed . e
number Calculated Analyzed gan, consumplion, Gr?use CIFun Staple, .Fnber per
Percent Percent pounds d weight, weight, . diameter, pound
pounds inches ., .
pounds pounds micrens hair
1 11.8 9.7 46,3 4,34 2.5 7.33 6.45 35.8 83.6
2 153 16.7 5861 4.51 11.53 8.41 5.86 346.9 704
3 18.3 21.3 59.2 4.57 13.73 10.20 6.17 38.0 59.9
PR-2400

Influence of the Female Sex Hormones
on the Performance of Angora Male Kids
During the Rutting Season”

J. M. Shelion

AM;()R,\ aranks, as well as the females, are distinet

scasortal breeders. The males narmally show a
rutiing scason from ;11)1)1':)xi111:|lcl)-' the Tirst of Septem-
ber through January, At other times, the male tract
contains live sperm, but the animal docs not show
libido (maung desire) . Well developed male kids
show a rvutting season themr first year, but they are
seldom used for breeding at this age.  Many breeders
have L‘xprc:scd the beliel that raing adversely allects
their performance and thae benelit could e realized
[rom l'Jl'crcnting the rutting scason, It should be
p(]ssiblc to do this easily and economically by admin-
istation of one ol the female sex hormones.

Experimental studies were conducted in the fall
and winter of 1964-65 in which a form of csirogen
(Dicthndstilbestroly and  progesterone  (H-methyl, 17
Acctoxyprogesierone,  hereatter referred 1o as Pro-
vera**) were adminisicred to billy kids along with
appropriate control lots. The stilbestrol was admin-
istered in the form ol a single 12 mg. implant and rthe
progesterone in the form of a single 50 mg. injection.
The treatments were initiated in late Seprember.
Duplicate tests were made with one group on leed in
drvlot and the sceond on the range. The results are
shown in Tables 23 and 20 Some kids were already
rutting at the tinae of vreatment.  Initially, stilbestrol
actually accentnated rutting on the part of some
anttmals, but alter a short time both (reatments effec-
tively preveated o eliminated rutting.  ITowever,
hoth treatments appeared to have an adverse cffec
insteadd of an improvement on animal performance.
This was not uucxpectcd, since the presence of the

*The dssmmu of Walton Greenwade, Clilton, Texas, in
providing some of the cxperimental animals used i this
work s gratefully acknowledged.

#¢Kindlv  provided by the UpJohn Company, Kalamazoo,
Michigan.

TABLE 23. RESULYS OF HORMONE TREATMENT OF BILLY KIDS
OM RANGE

Mumber Weight gain Ffe_er_:
Treatment of to 1714765, a1 eres
9/24/ 64 animals pounds 5763,

pounds

Contrel 10 339 3.7
12 myg. Stilbestral
imnlant 9 29.7 %3
50 mg. Provera
injeckion 9 3.9 9.2

male sex hormone normally has a stimulating clfect
on growth rate during the developmental l)LIl()(l
and the presence of the lemale sex hormones in the
animals system tends o block the production of
testosierone or the male sex. hornone.

The relatively poor perlormance ol the divlot
group can, in part, be expluined by the Lact that they
were cull animals o start withe They also appeared
to be affected by a low level of discase, possibly coc-
vidosis, throughout much of the test.

[t 15 possible that with dilferent ages or differem
treatnrent. regimes, a response to these  treatments
could e shown, W these data do not lead one to he
much encouraged.

TADLE 24 RESULTS OF HORMONE TREATMENT OF BILLY KIDS
MAINTAINED N DEY LOT
MNumber Weight gain FIe‘ec:
Traotment of to 2/10/65, _2;';90'36'5
qf21/64 animals pounds '
peounds
Control 7 325 5.9
12 mg. Stilbestrol
implant 7 27.7 4.2
50 mg. Provera
injection 8 30.4 51
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PR-2401

Observations on the Scrotal Division of Angora Males

J. M. Shelton

IPARTIAL DIVISION OR SEPARATION between the testi-
A cles 1s a common occurrence with Angora males.
The degree varies from a minor indentation in the
scrotum e a complete separation of the testes.
Breeders have cxerciscdl  some  selection  pressure
against this defect, but the reason for doing so is not
alwavs clear. It is said that the indentation serves as
a site of serewworm infestation due to irritation [rom
various types of plants.  Also, some breeders have
expressed the belief that this churacteristic in the
males was related 10 deformed udder or teats in the
case of does,

Some observations have been made on the goats
al. the Livestock and Forage Research Center in an
attempt to determine the heritability of this char
acteristic and s relationship to udder and teat shape.
An attempt was made to both measure and score! the
indentation in the scrotum ol the males and the teat
size and udder diviston of the does. However, it
should be pointed out that shape andfor size of
udder and teats are extremely variable depending on
age of doe. stage or level of lactation and disease his-
torv.  Heritability estimates were made using half-sil
analysis and by correlation between sire score or
measures and the mean of their offspring. A total
of 13 sires and 190 male offspring was involved,
Possibly because of the small numbers of animals
involved, the heritability estimates obtained were
somewhat erratic,

Ieritability estimate (half-sib method) :
Scrotal division measure
in centimeters .. 16.80 pereent

Scrotal division
SCOLC o 1528 percent

Heritability estimates could be caleulated by
doubling the values obtained for the correlation be-
tween the sire and the mean of his offspring; however,
this would lead to values in excess of 100 percent.
Those estimates obtained by the hall-sib method were

"the assistance of J. Ih Naler, technical assistant, in making
tnost of these obscrvations is gratefully acknowledged.
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more realistic with a value of 46.8 percent for the
measurements and 15.3 for the scores.

Correlation cocfficicnt between sive and offspring
moean values:

Scrotal division
measure in centinmeters . r = .69

Scrotal division
SCOFC el r = 0.60

Several correlation values were calculated be-
Lween measures or scores taken on the scrotum of
males and udder shape of their dam.  As shown in
Table 25, none of these values were statistically sig-
nificant or large enough to indicate any real relation-
ship between these characteristics. Thus, in this case
no association was found hetween shape ol the scro-
turm anl the shape or size of the teats or udder.

SUMMARY

These data seems to indicale that the character-
istic of a divided scrotum is moderate to high in
heritability,  These data fail to show any significant
relationship between shape of the udder and shape of
the scrotum,  This would seem logical as these two
organs are not particularly associated in embryological
development. It would appear that this characteristic
15 undesirable, but should rate only very minor
emphasis in a sclection program and might be com-
pletely ignored in commercial programs where malcs
are not to be kept for breeding purposes.

TABLE 25. CORRELATION COEFFICIENT BETWEEN CERTAIN SCROTUM
AND UDDER MEASURES AND SCORES [n = 151)

Charactars Correlation coefficient
Pooled
within
Gross year
Teat size and scratal division seore 094 .o
Teat size and scrotal division measure —.127 —. 1M
Udder division score and scrotal divisien score 022 003
Tetal division {teals and udder) and
scrotal division score .002 016




PR-2402

Changes in Mohair Fleece Characteristics
as Influenced by Age and Season

J- W. Bassett

Axcom GOATS ARE SHFARED [Wice a year at approxi-
mately G-month intervals under normal man-
agement practices.  The &-month interval is only an
approximaton and may range from a 5 to 7month
interval or more depending on management consid-
crations such as weather conditions, kidding dates,
range oonditions and other covironmental factors.
Spring aml fall ave considered o be the shearing
Yseasons” although shearing may start as early as
January and July for the respective season. The fall
clip will geuerally be the finer of the two clips with
respect to fiher diameter, since this is the clip that
will eontain the G-month-old kids being shorn for the
iirst time and the vearling or 18-month mohair. The
spriug clip will produce the 12-month kid hair of a
coarser Ither diamcter, and the mohair from Z-vear-
oled goats will be included with the “adult” mohair.
Basing market quality on chronological age is not
alwavs a satisflactory or desirable practice for either
the buyver or seller,

A divect comparison of age and scasonal influ-
ences on {leece characteristics is available [rom data
being collected from mohair producers in the state
and this is 1o report some of these comparisons,

PROCEDURE

Individual flecces were obtained from four age
groups from five different Angora goat prodocers in
the fall of 1964, The goats were individually identi-
ticel and the fleeces will be obtained at each shearing
[or the next five shearings, Grease flecce weights are
obtained at sheaving and physical measurements of
fiber diumeter, staple length and clean yield wete
obtained by the Wool and Mohair Laboratory of the
Deparunent ol Animal Science. This report will use
data from the [irst two shcarings in the fall 19564
and spring 1965,

RESULTS AND DISCUSSION

The number of goats involved in the study and
their approximate age at each shearing are shown in
Table 26.

The number ol goats within each age group
will not remain coustant since there will be some
death Iosses and there will be no attempt to make
substitutions,

Table 27 gives the results from successive shear-
ings approximaiely 6 months apart.  The data were

adjusted to 6 months growth for grease fleece weight
and staple length.

Average grease fleece weights were consistently
lighter at the spring shearing than in the fall with
Group 1 the lone exceplion of age. Group 1 goats all
produced heavier amounts of greasc mohair at vear-
ling age as compared to 6 months of age. Percent yield
was lower, but the yield of clean mohair per fleecc
excceded the fall averages. Staple length was shorter
and fiber diamcter was coarser. Average {iber diam-
clers increased by 3.5 (0 6.6 microns, or from a 40s
spinning count to a 28s or 32 Body weights are
given in Table 28 and these show that in meost in-
stances goats in Group I produced more pounds of
fiber than pounds of increased body weight.

The older age groups are not consistent between
producers in comparing grease fleece weights at the
two seasons of the year. In gencral the grease fleece
weights are Jower, yields are lower and consequently
the average clean fleece weiglits are also lower. Staple
lengths are shorter in every case.  This compares with
wool in that wool fiber growth is less during the fall
and winter than in the spring and summer period.
However, wool fiber growth slows in both length and
diameter while the mohair [iber tended to increase

TABLE 26. NUMBER AND AGE OF ANGORA DOQES AT SHEARING

Age, Number of
Age years Grawer goats

group Eall, Spring, designation Fall, Spring,
1964 1965 1965 1965

[ Va T A 10 10

B 10 10

c 10 7

D 10 10

E 12 12

Total 52 49

1 A 2 A 10 10

B o T0

C 10 L4

D 10 10

E 12 12

Toltal 52 51

H 214 3 A 10 10

B 10 o

c 10 10

D 10 10

E 12 12

Tetal 52 52

v v, 4 A 10 10

B 3 3

C 10 8

D 10 10

E 12 12

Tatol 45 43
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TABLE 27.

AVERAGE FLEECE MEASUREMENTS, FALL, 1964 AND SPRING, 1965

Fiber Dicmeter

Fieece Weighis Yiald, Iii:;l: p—
Age Grease, pounds Clean, pounds percent inches' microns pinning
group count
F H F H F - F S F S F 5

1 A 2.9 4.9 2.2 3.5 76.) 71.1 52 4.8 24.8 28.6 40s 32
B 3.2 7.2 2.3 5.0 72.9 69.6 5.5 4.6 23.6 29.6 403 28s
Cc 2.6 4.3 2.0 34 79.8 77.9 5.6 4.8 24.6 280 40s 325
D 3.1 5.5 2.4 4.2 769 76.9 5.8 4.7 23.5 28.7 40s 325
E 1.7 3.9 1.4 3.0 83.2 78.5 5.5 6.0 21.6 28.2 405 325
2.6 5.2 2.0 .8 77.3 78.1 5.5 5.0 23.6 28.6 40s 32
] A 3.1 5.7 6.4 4.3 73.9 75.5 5.5 3.9 J4.5 34.3 245 245
B 6.3 7.7 5.4 5.9 78.5 770 5.8 4,2 30.9 4.9 23s 245
[ 6.1 5.9 4.5 4.6 76.3 731 5.3 3.9 31.0 33 28s 245
s] 5.3 5.3 4.2 4.2 79.2 7e.2 5.6 4.3 29.0 2.3 32s 245
E 4.8 3.7 3.9 30 B81.9 B1.4 5.5 4.6 29.6 31.2 28s 28s
6.2 5.7 4.9 4.4 78.9 7r.2 5.6 4.2 .0 33.2 28s 28s
1] A 8.2 6.8 6.1 4.9 74.3 71.5 4.8 3.9 371 36.2 20s 20s
B 6.0 6.2 4.8 4.7 72.2 746 3.5 4.0 32.2 34.6 24s 245
C 6.2 6.8 4.7 5.2 757 77.4 5.3 4.2 320 34.7 24s 245
D 6.4 5.8 4.8 4.7 75.7 80.8 5.1 4.3 32.5 35.7 29 20s
E 4.4 4.0 3.6 3.2 B2.2 80.8 5.0 4.4 29.2 33.2 28s 14s
6.2 5.9 4.8 4.5 77.5 76.3 52 4.1 32.6 349 243 24s
v A 72 6.5 5.5 4.8 75.7 73.8 4.6 4.0 38.0 35.8 20s 205
B 5.5 6.9 4.4 5.3 79.8 76.2 5.6 5.1 31.5 34.3 28s 24s
C 5.9 6.7 4.4 4.1 74.3 6v.2 5.6 4.2 36.7 37.7 20 20s
D 7.1 5.8 5.6 4.7 78.3 80.5 5.4 4.2 36.2 16.0 20s 20s
E 5.0 4.5 4.2 3.6 a2.7 78.8 5.1 4.2 3.8 16.5 24s 20s
6.2 6.1 4.8 4.5 78.2 738 5.2 4.3 is.0 36,1 245 205

in diameter in the [leeces represented in this study.
The increase in fiber diameter in this case is probably
associated with the increasc in age rather than indicat-
ing a seasonal effect.

Age differences in [iber diameter arve apparent
at each age represented in this study and at both sea-

age appears to have little influence on mohair [leece
weights or staple length within the weight ranges
reported here.

The additional data bLeing obtained from the

Angora goats in this study should show a clearer
picture of the intluence of age and season on the

sons. Body weight averages increase with age but Ieece characteristics of economic importance.
TABLE 28. AVERAGE BODY WEIGHT MEASUREMENTS, FALL, 1964, AND SPRING, 1965
Age group L'
Shearing Spring Fall Spring Fali Spring Fell S5pring
Grower
A . 42.3 . 70.5 91.8 83.2
B 46.9 52.0 6.1 53.6 55.5 63.0 66.3
c 3.0 47.3 53.1 56.2 59.3 61.2 67.4
D 432 48.6 53.0 67.2 731 70.7 76.2
E 352 47.3 43.5 50,9 49.7 58.3 57.9
Averange 39.1" 48.8 53.9" 56.7 59.4° 63.1 66,97

“Weight not available.

"Weights from Grower A not included in average.
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