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Texas has approximately 20 percent of the sheep and
97 percent of the Angora goats in the United States. The
research of the Texas Agricultural Experiment Station on
sheep and goats has been expanding in a modest way for
the past few years. We have come to realize that research
results huve, however, been inadequately reported to Texas
sheep and goat producers. These consolidated progress
reports are the culmination of a long-held ambition to make
an annual report on the research done under the supervision
of the Animal Science Department concerned with sheep and
goats and wool and mohair,

This publication does not contain a complete report of
all research done by Texas A&LM University on these species.
Some of the research of the Department of Agricultural
Feonomics and Sociology, of the Range and Forestry De-
partment, of the Soil and Crop Sciences Department, of the
Biochemistry and Nutrition Departiment, of the Entomology
Department and of the College of Veterinary Medicine would
relate dirvectly. Much other research of the Texas Agri-
cultural Experiment Station would relate indirectly, such
as water conservation,

We trust, however, that this complete report of the
research supervised by the Animal Science Department,
much of which is done at field stations at McGregor and
Sonora, will provide useful information to Texas sheep and
goat producers.

0. D. Butler, Head
Depariment of Animal Seience
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Determinants of Quality and Cutability of Lamb Carcasses

Z. L. Carpenter, 6. T. King, J. M. Shelton and N. L. Cunningham *

Of paramount importance to the industry is
the development of methods for aecurately identi-
fying and propagating the production of desirable
lamb carcasses. It has bheen the purpose of {his
project to delve into all of the various congidera-
tions which are necessary to describe and accu-
rately identily the most “desirable”™ carcasses for
the producer, packer, retailer and the consumer,
Objectives of this study arc (1) to delermine the
vields of clozely trimmed cuts as affected by
various quantitative and qualitutive factors and
{2) to determine the lenderness of lamb and those
factors of paramount importance in their affeets
on this palatability characteristic. The following
results are preliminary in nature and have been
completed during the first 2 vears of this study.

LINEAR MEASUREMENTS AS INDICATORS
OF CARCASS YIELD

Ninety-nine lambs were subjected to 18 bone-
to-bone measurements before slavghter. After
chilling for 48 hours, the carcasses were weighed
and seven additional linear mceasurementls were
taken, 'The carcasscs were separated into stand-
ard retail euts, and subeutaneous [at was trimmed
to 0.25 inch.

Simple correlation coefficienls between vari-
ables showed that significant live measurement
relationships to retail value per cwt. of earcass
existed with thigh cirecumferenee (0.27) and the
pin to hock measurement { -.28), OFf the seven
carcass measurements the only significant rela-
tionghips to carcass value per cwt. were shoulder
width (0.23), forearm length (—.31), loineye area
per ewt, (0.38) and fat thickness per ewt. {(—-.26),
Percent retail leg and Inin was related signifi-
cantly to forearm length, shoulder widih, carcass
width at the last rib, loineyve area per ewt. and
fat thickness per ewt. of chilled carcass,

*Respeetively, assistant professor, assoelate professor, De-

partment of Animal Science; geneticist, Livestoek and
Forage Research Center, MeGregor; and instructor,
Department of Animal Science,

This work suggests the difficulty of obtain-
inr accurate and oniform live measurements of
lambs.  Worlk will he continued with emphasis
on measurements of rams as related to compar-
able meagurements on their progeny.

FACTORS INFLUENCING RETAIL
CARCASS VALUE

Quantitative and qualitative daty were ob-
tained on 169 wether lambs representing four
breed groups. The percent of retail leg was highly
associated with the retail value of carcasges.
Excessive subcutancous fat was found to exert
a highly gignificani negative effeet on the retail
carcass value., The fut thicknesses over the loin-
cye and loineye area were found to be useful
objective measures for eslimating the cutout
value of the carcasses,

Tenderness differed among breed groups with
the fine-wool x medivm-wool lambs producing the
most tender rib chops. The means and standard
deviations of certain carcass characteristics are
presented in Table I. These data indicate that
seleetion of irim, muscular carcasses doeg not
affecl tenderness, which is one of the most im-
porlant palatability characteristics.

COOKING METHOD, MARBLING AND COLOR
AS RELATED TO TENDERNESS

Loin chops from 280 lamb carcasses of known
history were used for a study of the influence of
cooking method, marbling score, color seore and
core position on tenderness as determined by the
Warner-Braizler shear. The marbling score was
sighnificanily assoeciated with the shear values
when chops were cooked by oven-broiling, micro-
wave oven cookery and deep-fat frying. The
musele color score was not gignificantly related
to tenderness or cooking loss except for the deep-
fat-fried chops. The percentage of ether extract-
able fat was significanily related to the shear
when prepared by microwave and deep-fat meth-
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ods of cookery. The marbling score was related
positively to the percentage of extractahle faf
with a correlation coefficient of 0.641. The core
from the lateral position of the longissimus dorst
muscle or the position the greatest distance from
the vertchral column was the most tender of the
three positions by all methods of cookery. Micro-
wave cookery produced the least tender chops
with deep-fat frying only slightly more tender
than the oven-broiling method. These results
indicate that cooking methods, sample positions
and muscle composition influence the tenderness
and yield of the cooked product.

INFLUENCE OF CONFORMATION, FATNESS
AND CARCASS WEIGHT ON YIELD
OF EDIBLE MEAT

In another phase of the study, conducted in
cooperation with the Standardization Branch,
Livestock Division, U. 3. Department of Agricul-
ture, 150 lamb carcasses varying in carcass
weight, fatness and conformation were com-
pletely evaluated and rcduced to boneless, closely
trimmed retail cuts to determine those character-
istics of use in production of total edible meat
from lamb carcasses. It is obvious that fatness
is the characteristic that can be most valuable
in prediction of the edible portion. Excess fat
covering greatly reduces the yield of edible meat
and conscquently reduces the retail value of the
carcass. These datu currently are being analyzed.

TABLE 1. MEANS AND STANDARD DEVIATIONS OF LAMB CARCASS
YIELDS AND MEASUREMENTS'

Breed group
Variakles Fine- Finew.oul Medivm- South-
waool  x medium-
wool down
wool

Humber 58 70 24 17
Chilled carcoss 446.1% 446.6 49.3 43.1
weight, [b.° 5% 5.4 5.6 7.2
Retail [ain, parcen¥ 15.8 15.¢ 15.7 5.1

1.2 0.9 1.1 .

Retail leg, perceny 20.3 21.2 20.2 19.7
1.5 1.3 1.0 1.7

Retnil leg, toin rack 64.9 66.7 65.8 65.7
and shoulder, percent 3.3 2.6 a.2 4.0
Retail carcass valve, 53.34 55.20 52.69 50.43
§/ewt. 287 2.78 1.62 2.82
Kidney fat, percent 2.93 1.7¢ 1.88 2.25
1.37 1.13 0.68 1.29
Fat trim less kidney 5.22 4.06 &.24 2.156
fat, percent’ 2.68 2.09 3.07 4.21
Av. fat thickness, Q.41 0.34 0.53 Q.77
in, fowt?® ® 0.19 0.14 0.17 0.29
Loineye area, 4.07 4.44 4.10 4.76
sq. in.fowt,” 0.59 0.50 044 0.72
Tendernass, 9.03 6.61 7.68 7.32
Ibs./sq. in." aa 2,79 2.64 2,97

*From J. Animal Science 23:741, (1964).

*Yield end values calculated on chilled carcass weight basis.
*Mean,

‘Standard deviation,

*Average of three measurements over each loineye muscle, bosed on
chilled carcass weight.

"Warner-Bratzlar sheor voiues on broiled rib chops.
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Improvement of Sheep Through Selection of Performance-
Tested and Progeny-Tested Breeding Animals

James W. Menzies *

EXPERIMENT 1

We are entering an age where there ig little
margin between profit and losg in the ranching
business. In order to survive, the rancher must
cither purchase more land or improve production
on the land he has. Most of the time it i3 more
economical to improve onc's production per acre
or per head. One melhod of accomplishing greater
production is through selection of superior pro-
ducing animals, Secleetion has been done for
conturies through visual obzervation, Ts this the
most desirable way to improve one’s herd or is
there a (aster, more practical way?

Procedure

This project wag designed to compare visual
seleetion to production-record sgelection and to
measure the improvements made by each. A con-
trol group is maintained at the same level of
produclivity as the three groups were originally
(1961). Comparisons should be made on a
within-vear basizs. The three groups have been
run together and handled alike,

Visual selections are made each vear in the
normal ranching procedure by two competent and
well known breeders,

Performance-group selections are made using
weaning weight, wool weight, staple length and
other production traits, Ram lambs are perform-
ance tested each year and ram selections are made
using these records.

Results

Table 2 shows 1he production in pounds of
lamb per ewe bred and shows that the production-
selected group has outproduced the visually
selected group each year., The first column shows
the productivity of the groups beflore selection
was applied. Note that the visual group was

*Assistant animal husbandman, Ranch Experimeni Sta-
tion, Sonora,

TABLE 2. POUNDS OF LAMB PRODUCED PER EWE BRED

capable of producing 4.8 pounds more meat per
head than the production group, originally. Row
4 gives the difference in pounds hetween the two
groups for cach year.

Table 2 gives the average pounds of grease
wool produced per ewe. Performance/visual, row
4, shows the differences in wool weights between
performance seleclion and visual seleetion groups.
IFFor example, in 1964 {he pcerformance group
sheared 0.5 pound more grease wool per head than
the visual group and 1.0 pound more per head
than the control group.

Conclusions

This experiment shows the progress which
has been made through two different selection
programs, visual va. performance, during 4 vears’
work., Visual selection was made in the normal
ranching procedure. Performance selection was
made on both the ewe and ram side of the flock,
using weights and measurements of actual per-
formance.

In 1964 the performance group produced 8.2
poeunds more mceat per head and 0.5 pound more
wool per head than the visual group. Truanspos-
ing thig into dellars:

8.2 l1hs. meat x .17 per 1b. = $1.39
0.51b. wool X 0.56 perlb. == 0.28

$£1.87 more per head

The performance group netted §1.67 more
than the visual group. The prices per pound are
relative figures and should not be taken literally.
However, they do show the relative difference in
dollars between the two groups.

EXPERIMENT II

A program was initiated to deftermine what
rams with different gain capabilities, as measured
by performance tests, will produce under normal

TABLE 3. POUNDS OF GREASE WOOL PRODUCED PER EWE

Before Bafare
experiment expariment
Group 1960 1941 1962 19&3 19564 Group 1960 1961 1962 1963 1964
Cantrel 75.8 60.2 76,7 43.3 38.2 Control 9.1 9.7 10.3 8.9 5.0
Visunl selection 75.3 5&.1 64.3 37.5 49.0 Visual selection 8.9 2.3 10.1 9.1 9.5
Periormance selection 70.5 &4.0 75.6 50.5 57.2 Performance selection F.3 9.9 10.4 8.9 10.0
Petformaunce fvisval Before + 7.2 411.3 413.0 -+ 8.2 Performance /visuual Before 4 & + .3 — .2 4+ .5
selection selertion




TABLE 4. COMPARING MEAT PRODUCTION FROM HIGH, MEDIUM
AND MODERATE GAINING RAMS

Pounds
diffarenca Increase
Rc!rns daily Lurrllgs b_efween based of
Year goin on per- wegoning high and 17¢ per
formance tast weight moderate P
pound
rams per
33 lambs
High 71 86.9 178.2 $30.26
1959 Medium 53 :{+ 1.1
Modercte .57 81.5
High .60 92.4 161.7 $27.49
1960 Medium A7 90.2
Moderate .40 87.5
High .60 75.0 151.8 $25.80
1961 Medium .52 66.4
Modergte .42 70.4
High 60 70.4 132.0 $22.44
1942 Meadium 52 75.0
Mederate .45 &6.4
High .63 B81.2 155.1 $26.37
4-year Medivm .54 78.1
averoge Moderate .46 76.5

range conditions, The results of this test give
a producer or buyer of performance-tested animals
an indication of the direct production he would
obtain with different gaining rams.

Procedure

Each year, three rams repregenting high,
medium and moderate rates of gain were selected
and placed with an average group of ewes. The
flocks were managed under similar conditions so
that the results should be comparable.

Results

The results presented in Table 4 represent
a direct monetary gain in weaning weight which
one could obtain by using a high gaining instead
of a moderate gaining ram. The price of §.17
per pound is an arbitrary one and should not be
used literally. However, it does give the relative
diffcrence in dollarg belween the rams.

Table 4 shows that there is an average ad-
vantage, using 4 years’ data, of 4.7 pounds per
lamb between the high and moderate-gaining
rams. Transposing this into dollars wounld mean
between $22 and $30 increase per 33 lambs theo-
retically produced by one ram.

A simple performance test program follows
by which breeders who raise their own replace-
ment rams can performance test.

1. Shear the lambs in the fall, and weigh
and place them all on the same pasture. Record
weight and welght date.

2. Handle the lambs normally during winter,
but keep all the lambs on the same feed.

3. Weigh and shear the lambs in spring.
Wg:ight increase + days on test == average daily
gain.

4. Weigh the fleece and measure the staple
length. Obtain additional fileece information
by visual observation, from the wool testing
laboratory, squeeze machine or Extension Service
personnel,

5. Use this information to supplement
visual selection.
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Physical Factors Affecting Feedlot Production of Market Lambs

James W. Menzies*

The feeding of market lambs is a growing
enterprigse in Texas, Coupled with this is a shift
to high-concentrate rationg, The feeding facilities
for these lambs, however, has remained about the
game. This study was initiated to determine the
effects of certain improvements in the physical
facilities for the lambs. These included night-
lighting systems, shades and watering systems.
It was designed to define which of these improve-
ments are economically feasible to the producer.

TEST I. WATERING SYSTEMS TRIAL

The first test was conducted during August
1964 to duplicate feeding situations in the summer.
Ewe lambs were alloted at random to one of
three groups. The control group, (Group 1),
received normal feedlot treatment on a high-con-
cenfrate (70 percent milo) ration with access to
a regular water trough. Group 2 received the
same lreatment as Group 1 with the exception
of a shade over a regular water trough. Group 3
was treated the same as Groups 1 and 2 but had
access to a running water svstem, the flow of
which was approximately 14 gallon per minute.

Results

Table 5 shows the results of & 30-day test
using the preceding treatments,

The running water gystem shows a decrease
of 6.3 cents in cost per pound of gain compared
to the regular-water group and 4.7 cenis less than
the shaded-waler group. The shaded water
showed a decrease in cost of gain of 1.6 cents
compared to the control group. The running
water system had an advantage of 0.10 pound
increase in daily gain over the control group. It
appears from this trial that both shaded water
and running water systems are an economical
advantage during the summer.

*Agsistant animal husbandman, Ranch Experiment Sta-
tion, Sonora.

TABLE 5. 1964 RESULTS COMPARING THREE WATER SYSTEMS FOR
MARKET LAMBS

TEST il. SHADE, SUN TRIAL

This trial was conducted during August 1964
to delermine if sheep shades or night lighting
are beneficial during the summer, Ram lambs
were randomly allotted fo three groups. Each
of the three groups was fed a high concentrate
(70 percent milo) ration and was handled the
same,

Group 1 (control group) received no shade.
Group 2 received 4 square feet of shade per
lamb. Group 3 received no shade but did receive
night lighting.

Results

It appears from this trial, as summarized in
Table 6, that the shaded group had an advantage
of 1.B cents in cost per pound of gain over the
control group and gained at a rate of 0.05 pound
faster per day. The trial! indicates that light 24
hours per day is a detriment tn the productivity
of lambs during the summer. They gained 0.16
pound a day less and cost 1.0 cent more per pound
of gain than the control! group,

COMPARING PRODUCTIVENESS OF
EWE LAMBS TO RAM LAMBS

Comparisons were made between the control
group of Table 5, ewe lambs, and the control
group of Table 6, ram lambs, Thege two groups
were handled and fed in the same manner, Table
7 shows the results of this comparison,

TEST II1.

Results

Ram lambs gained an average of 0.30 pound
per day more than ewe lambs at a cost of 9.6 cents
per pound of gain less than the cost for ewe
lambs. When considering the differentials in
buying and selling prices, the ram lambs showed
an advantage of $3.42 per head over the ewe
lambs.

TABLE 6, EFFECT OF SHADE OR NIGHT LIGHTING QN LAMBS
DURING SUMMER

Pounds of

Treatment Mumber feed per Averoge C::an:r
: Number Pounds faed Average Cost per of lomhbs pou.nd daily gain of gain
reatment :  per gpound . . . gain

of lambs gain daily gain pound gain

Grouvp |
Group 1 Cantrol {sun} 9 5.4 63 17.6 cents
Regulaer waler a 8.63 .33 27.2 cenls Group 2
Group 2 Shaded area 9 3.0 .68 15.8 cents
Shoded water 8 8.13 .30 25.6 cents Group 3
Group 3 Sun and night lights
Running water B 6.62 43 20.9 cents all night 9 59 A7 18.4 cents
'Ewe lambs. 'Rem lamhbs.,




TABLE 7. COMPARING EWE LAMBS TO RAM LAMBS I[N FEEDLOT

Net
Pounds Average Cost per July buy- Septernber profit
of feed dail d i ; salling
Treatment per ary pound Ing price e per
ain ain per lamhb
ound gain, gain, per v
pou pounds  tents pound woal
guin cund
P added
Ewe lambs 8.63 .33 27.2¢ 13¢ 19.5¢ $1.03
Rom lambs 5.60 63 17.6¢ 8¢ 14.5¢ $4.45

TEST IV. NIGHT LIGHTING DURING FALL

This frial was conducted during October and
November to see if artificial light iz beneficial
during short-light days. The lambs were fed the
same high concentrate (70 percent mile) ration.
The lambs were allotted at random to one of three
groupg.  Group 1 (control) rcecived no night
lighting, Group 2 received continuous light 24
hours per day. Group 3 received 4 hours of night
light from 10 p.m. to 2 a.m. each 24 hours.

Resulis

Table ¥ indicates that Group 3, receiving
light from 10 p.m. to 2 a.m.. had the least cost
per pound of gain. The cost was 3.2 cents less
than the control group. These lambs also gained
07 pound faster per day than the controls. Group
2, receiving continuous light, gained faster than
both the other groups but alse consumed a preater
portion of feed. These lambs cost more per pound
of gain than either of the other groups.

GENERAL CONCLUSIONS
Summer Feeding

1. A running water system is highly hene-
ficial to the productivencss of lambg during the
summer.

10

TABLE 8. 1964 RESULTS OF NIGHT-LIGHTING DURING SHORT-DAY
FALL MONTHS

Pounds of A Cost
Mumber feed per vercge ost per
Trectment daily pound
of lambs  pound . .
N gain of gain
of gain
Grouvp 1
Control 8 879 .34 26.4 cenhs
Group 2
Continvous light 8 .04 A5 27.1 cenfs
Group 3
Light 10 pm-2 om & 7.72 41 23.2 cenls

2, Shaded water is also heneficial.

3. Shaded areas (4 sguare feel per lamb)
are helpful during the summer,

4. All-night lighting during the summer was
a delriment in this trial.

Fall Feeding

1. Nightlighting from 10 pm. to 2 a.m.
was an asset from both the cost per pound of
gain and average daily gain standpoints.

2. Continuous light was beneficial only when
average daily gain was considered.

Comparing Ewe Lambs to Ram Lambs

1. Ram lambs gain faster and more effi-
clently,

2. It takes a longer feeding period to fatten
rams.

3. Calculi could become a serious problem

when eombining long feeding periods with ram
lambs,
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An Evaluation of Various Drug Additives to Rations for Lambs

Maurice Shelton and C. W, Livingston, Jr. *

In recent vears, there has bheen a trend toward
use of rations with much higher concentrate levels
in lamb fattening., Some problems have been
incurred which resulted in generally higher death
losses from acute digestive disturbances. The
use of aureomyein ag an addilive to these rations
has become rather rouline. Numerous feeding
trials have been conducted at the MceGregor
Station to study the effect of including aureo-
myein and the desired level to use. The results
have been erratic but have generally favored the
use of avreomycin in high concentrate rations at
levels somewhat above the usual rate of 12-15 mg,
per pound of ration. The benefits obhtained from
these higher levels have not alwavs offset their
additional cost. In the summer of 1964 an organ-
ism resembling the Salmonella group was isolated
[rom lambs on this station suffering from acute
dipestive disturbances. Since compounds of the
nitrofuran group have been found of wvalue in
ireatment of infectiong of this type in other
species, it seemed desirable to evaluate the effect
of this type of drug on lamb performance. The
material chosen for thig purpose was furazolidone
in the formulation known as NF180 containing
80 grams of active ingredient per pound. It was
fed at the rate of 2 pounds per ton or 50 mg.
per pound of feed. Also, it seemed desirable to
evaluate the effect of & combination of drugs. Tor

*Respectively, geneticist, Livestock and Forage Rescarch
Center, MeGregor; and assistant professor, Department
of Veterinary Microbiology.

TABLE 9. [INFLUEMCE OF VARIQUS FEED ADDITIVES ON LAMB
GAINS IN DRY LOT
Average Average Fead per
Lot Trentment Mumber dail daily ound
Number renime of lambs id feed con-  POUN
gain . af gain
semption
FIRST EXPERIMENT (6/5/64 - 7/31/64)
1 Aureemycin 10 .35 2.46 7.1
2 SP250 10 32 2.43 7.7
3 Furazalidone 10 .25 2.34 2.5
SECOND EXPERIMENT {6/30/44 - 6/21/64)
4 Aureomycin 10 A0 2.06 5.1
5 $P250 10 36 2.07 5.8
] Furazolidone 10 .18 1.98 12.3

this purpese, a product (SP250') containing a
mixture of aureomycin, penicillin and sulfametha-
zine was chosen. When fed at the rate of 2.5
pounds per ton, this provides 25 mg. aureomyein,
25 mg. sulfamethazine and 125 mg. penicillin per
pound of fecd. Aureomycin at the rate of 50 mg.
per pound of feed was used as a control ration.
A replicated experiment wag conducted in the
summer of 1964 using a mixed group of light-
weight summer lambs produced in the flock of
the McGregor Station. The ration used is shown
helow,

Ingredient Percent
Ground sorghum grain 48.00
Ground alfalfa hay 20.00
Ground oats 15.00
Cottonzeed meal 15.00
Urea 0.50
Calcium carbonate 0.50
Trace mincral salt 1.00

The results are shown in Table 9. Gains are
low but are not out of line with expectations for
lambs of thig type at this scason of the vear. No
death losses occurred in any lots although one
lamb went off feed in cach of Tots 1 and 2. Highly
significant differences in average daily gain were
obtained. In cach of the replicates, the lot receiv-
ing aureomycin alone gave the best resuits, The
furazolidone markedly reduced gains. Since no
great difference in the level of feed consumption
was recorded, it appears that this drug actually
interfered with feed utilization. In the abscnce
of previouns experience, the levels of drugs used
were rather arbitrarily chosen, and in retrospect
it appears the level of furazolidone may have been
high for routine administration. Thus, it is not
possible to suggest what the rcsults may have
been at a different level. Also, it should be
pointed out that the acute digestive disturbances
of the type mentioned earlier did not ocecur in
any of the lots during the progress of this experi-
ment.

'This preparation is commercially available from Ameri-
can Cyanamid Co. under irade name Aureo S5P250 and

containg 20 gms. aurcomyein and 10 gms. penicillin per
pound and 4.4 percent sulfamethazine.

11
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Eftect of Physical Form of Ration on Performance of Lambs
Receiving Rations Composed Largely of Sorghum Grain

Manrice Shelton*

Physical form is 4 problem in high-concen-
trate rations fed in drylot particularly if the
ration is composed largely of sorghum grain. A
feeding trial was conducted in the fall and winter
of 19G3-684 In which a single basic ration! was
fed in five different forms. The ration used was
as follows:

Ingredient Percent
Ground sorghum grain 73.00
Ground aifalfa hay 12,00
Cottonseed meal 7.50
Urea 0.75
Molasses 6.00
Trace mineral salt 0.50
Di-caleium phosphate 0.25

15 mg. aureomycin per pound of feed.

The ration forms uscd were:

Lot 1—Ground form

Lot 2—Pelleted (complete ration)

Lot 3—Steam-rolled sorghum grain

Lot 4—Steam-rolled sorghum grain and
pelleted supplement

Lot 5—Whole sorghum grain and
pelleted supplement.

The sorghum grain and alfalfa hay had been
ground throngh a hammer mill and, as is usually

*(zencticist, Livestock and Forage Research Center,
Mecliregor.

"The assistance of Texas Milling Company of Clifton,
Texas in preparation of experimental rations is grate-
fully acknowledged.

TABLE 10. INFLUENCE OF RATION FORMS ON LAMB PERFORMANCE

Lots A ond B
combined
Lot Average Feed Lot Averoge Feed

MHum-  doily per © duily PEr Feed
ber gain pou.!n::l Number gain pol.!n::i Average  per
goin gain gain peund
gain'
1A 394 7.0 1B 401 7.20 398 7.25
24 421 5.68 2B 400 7.16 A1 6.42
3A 4564 6.47 3B 459 &.656 A&2 &.56
4A 456 7.09 4B .383 8.23 420 7.66
5A 387 6.90 5B 390 7.85 389 7.37
Average 424 6.69 406 7.42 4.15 7.05

'Sevaral iambs were lost or removed during the progress of the
experiment, wnd feed efficiency figures do not account for feed
consumed by animols which died.

12
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the case with these two feeds, were fine to dusty
in natore. In the case of lols 4 and 5, all of the
ingredients of the ration, except the sorghum
grain and molasses, were pitt into a 14-inch pellet.
This supplement was then mixed with the appro-
priate amount of grain and molasses to equal the
basal ration. The 14-inch pellets were prepared
in error in processing the feeds, as smaller size
pellets were intended in planning. The molasses
did not satisfactorily bind the supplement and
grain, thus, these ingredients tended to separate
out in the feed trough. Each lot or treatment
group was sub-divided into A and B groups with
the latter having access to long alfalfa hay free
At the outset there were 10 lambs in
each sub-group, or a total of 100 in the entire
experiment. The experiment was continued for
70 days. 'The results are shown in Table 10,

Several lambs were lost or removed for
reasons not considered pertinent to the experi-
ment except to point out that some increase in
death losses are expected in self-feeding rations
of this type.

As has been observed in previous experiences
with rations of this fype, animal gaing were
erratic because of a considerable amount of diges-
tive disturbances among the lambs. However,
gignificant diffcerences were obtained and these
appear to fit a trend or pattern. Those lots which
received the ground ration, or the ration contain-
ing whole sorghum grain, nerformed less gatis-
factorily than the remainder, Although the poor
performance of lot 4B receiving steam-rolled grain
and pelleted supplement plus long hay cannot he
explained, in general the lots receiving steam-
rolled sorghum grain were distinetly superior in
performance. Animals receiving the complete
pelleted ration were intermediate in performance
between those receiving the ground rations and
the steam-rolled grain. In this series of studies,
those lambs having access to long hay did not gain
as fast or as efficently as ihose receiving only
the basal ration. However, fewer lambs were lost
from those lots receiving the long hay. In the
B lots, long hay comprised 29.4 percent of the
total feed intake.

SUMMARY

This work has shown that lamb performance
can be improved by steam rolling sorghum grain,
and that pellets are preferred over the finely




ground form. For best resulis, whole grain
sorghum probably should not be used unless pro-
vision can be made to prevent its separation from
the remainder of the feed mixture. Final decision
on ration form would depend on availability and
cost of processing which would be expected to
vary widely under different conditions.

Two clinical cases of urinary ecaleuli were
chzerved at the termination of this experiment.
Thus, the ration used here is potentially calculo-
genic in nature. Other work has shown that this
may have been prevented by the addition of either
ammonium chloride or potasgium chloride to the
ration.
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An Interaction of Temperature,

PR-2337

Shade and Shearing Treatment

on Heat Stress of Sheep

Maurice Shelton *

The detrimental effect of high environmental
temperaturces is one of the major obstacles to
efficient livestock production in Texas. Artificial
maodification of the environment at present scems
to be impractical for an enterprise conducted on
an extensive basis, as 1s much of the sheep indus-
try.  Thus, & major cffort shonld be directed
toward a choice of management practices which
minimizes the effeet of high temperatures. This
i particularly true at eritical or important phases
such as severul stages of the reprodueiive process
or in lamb fattening. The desirability of provid-
ing shade or of shearing during hot weather is
no doubt recognized by most producers. How-
cver, the importance of and possible interaction
of 1hese variables apparently are not fully under-
stood by many producers, and no research data
has heen previously reported in Texas relating
10 these questions.

PROCEDURE

In the summer of 1962, a series of measures
was taken of body temperalure (rectal tempera-
ture), respiration rate, skin ftemperature and
temperalure of wool tips on 32 well-developed ewe
fambg from June 1 to September 1. Fifteen
observations were made on each characteristic
for each animal over a range of environmental
temperatures from 93° to 1127 F. Thus, 480
observations were taken for each variable except
in the case of wool-tip temperatures where only
half this number was Involved. All temperatures
were recorded using  tele-thermometers with
thermister probes, The 32 lambs were subdivided
into four groups of cight each as follows: shade-
freshly shorn, shade-unghorn, sun-freshly shorn
and sun-unshorn, Freshly shorn animals had a
maximum of 2 weeks wool growth and unshorn
animals always had a minimum of 10 weeks
*Gencticist, Livestock and Forage Research Center,
McGregor.

growth. By means of rotation or reversal, every
animal appearcd in each of {he four treatment
Lroups.

RESULTS AND DISCUSSION

Major results are summarized in Table 11
and Figure 1. The results are reported for
temperature ranges above and below 100° F.
based on measures obtained in the sun at approxi-
malely 5 feet above ground surface. All measures
were taken on days or at times of the day when
environmental temperatures were between 937
and 112% ¥, The average of those davs below
1007 F, was 95,57 F., and of those above 100° F,
104.7° F. wus average. Shade temperatures aver-
aged 4.8° F. below that of similar measures taken
in the sun,

Significant and imporiant differences were
obtained hetween treatment groups in each of the
variableg studied, and shearing treatment ap-
peared to interact with cnvironmental tempera-
ture and shade versus sun comparisons. Of the
various measures taken, respiration rate is most
indieative of the degree of heat stress as this is
Lhe primary means of dissipating heat from the
body in sheep. Skin and wool tip temperatures,
when above body temperature, primarily indieate
the effect of direct and reflected radiation. In-
tetnal body temperatures rise only when the
animal is unable to maintain normal ranges
(approximately 1007-104° F.) by the wvarious
mechanisms available, When internal body tem-
peratures remain above normal for extended
periods of time, death of the animal is likely to
result,

Az would be expecled, shade was greatly
beneficial in eliminating heat stress.  Apparently,
the degree of this effect would hold the primary
interest. In resting shecp not exposed to thermal
stress, the respirvation rate uzsvally is on the order

TABLE 11. AVERAGES FOR FOUR TREATMENT GROUFS FOR THE FOUR VARIABLES STUDIED

Respiraticn Body Skin Weol
rate temperature temperatyre temperature

Treatment 00 06— —— o e e e e —m o - Environmental temperature — — — — — — —

Above Beleow Above Below Above Below Above Below

100° F 100% F 100" F 100° F. 100° F. 100° F. 100° F. 100° F
Sun-shorn 210.6 162.3 105.0 103.%9 119.3 1143
Sun-unshorn 161.7 144.6 104.3 103.8 116.9 111.5 136.1 144.9
Shode-shorn 116.0 90.8 103.6 102.9 109.3 104.0
Shade-unshom i18.4 100.9 103.6 103.2 109.7 105.1 109.7 104.5
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of 20, and when this Is compared to the values
in Table 11 the scriousness of heat sfress is
apparent. On five oceasions, the average respira-
tion rate of those animals cxpozed to sunshine
was above 260 compared to much lower values in
the shade. The animals in the shade essentially
were able to maintain their temperature within
normal range on all days except the one in which
environmental temperatures reached 112° F,

The question of shearing does not provide
the elear-cut results as does provision of shade.
Within the temperature ranges used in this study,
shorn animals were at a distinet disadvantage
when exposed to direct sunlight., The differences
favoring the unshorn animals were quile marked
and serious at temperatures above 100° ¥, but
were comparatively minor at {emperatires helow
1007 F.  In the case of animals in the sbade,
shearing provided no advantage al temperatures
above 1007 F. but did have some advantage at
temperatures below 100~ F. These results con
be rationalized when we consider the Tunetion the
fleece mieght serve, that of insulation. In most
ases, 1his would be a disadvantage to the animal
gince it must dispose of body heat. Iowever,
when environmental femperatures approach or
exceed body temperature, this insulating effect
can aid in preventing or reducing the amount of
heat 1he animal zabsorbs from its environment.
This then seems 10 explain the interaction of
shearing treatment and envivonmential tempera-
ture. The second function of the fleece might
be to protect the animal Trom the heat obtained
from direect and reflected sunlighl. Thus, each
sheep with a fleece would have its own private
shade, This then explaing the differential re-
action to shearing among the animals in the shade
and sun. The importunce of this effect of radia-
tion can be ascertained {rom the fact that on
numerous occasions the temperature of the woel
tips on animals in the sun rcached as high as
170° F., whereas wool tip {emperatures on
animals maintained in the shade never oxeceeded
1147 ¥. The glight inverse relationship between
envirommental temperatures and wool tip tem-
peralure cannot be explained at the prescent time.

RECOMMENDATION

The desirability of providing shade would
seem to be well established., However, certain
recent developments may make this move im-
portant than previously recognized, It has re-
cently been shown that heat stress at or shortly
afier mating can result in complete embryo loss.
The degrec of heat stress observed In certain
groups of this experiment would seem to be more

than enough to bring about this loss, Also, there
is a well known observation that sheep graze into
the wind in the early part of the day and this
often will lead them away from the shade avail-
able in the pasture. Some researchers have put
1hese two factors together und have demonstrated
an advantage in holding animals in sheds or barns
during the day in hot weather. The desirability
of shearing in summer also would seem well
established. However, this work has suggested
thal such procedure may be undesirable in mid-
summer, particularly if adequate shade is not
available.

Sun Sun Shade Shade

225 — Shorn Unshgrn Shorn Unshorn

200 - [ ] Environmentat temp. below 100° F
w 175 - M Environmental temp. above 100°F
=
z 150 -
c
=
& 125
o
0
o« 100

BT
[
Al

Figure 1. Effect of temperature ronge, shode end shearing
treatment on heat stress in sheep.
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PR-2338

Influence of Level of Energy and Shearing on Reproductive
Performance of Aged Finewool Ewes

Maurice Shelton*

Number of lambs raised iz a major factor
contributing to income from a sheep enterprise.
Thus, any management practice which might
polentially increase fertility should hold the in-
terest of both research workers and producers.
Shearing of the ewes and incrcasing feed level
at the time of mating are two practlices of interest
in this connection.

PROCEDURE

For the last 2 years, groups of aged finewool
ewed of predominantly Rambouillet breeding have
been used to study the offect of season on various
aspects of reproduction. By means of split block
design, shearing and energy-level treatments have
been superimposed on these gludies. The effect
of season will be reporled in a separate publica-
tion and the present report concerns only the
two secondary guestions involved.

For 60 days prior to mating, all ewes were
maintained in drylot on a ration of 80 percent
sorghum hay, b percent sorghum grain, 5 percent
cottonseed meal and 18 percent alfalfa hay, This
proved to be hetter than a maintenance ration
as the ewes gained s small amount of weight.
Thre high energy level consisted of raising the
sorghum grain to 30 pereent with a coincident
reduction of sorghum hay at the time the rams
were placed with the ewes. This treatment was
applied to each of the four seasong in the first
year (June 1962 to March 1963). The shearing
treatments consisted of shearing half of each
group of ewes at the time of joining the rams.
This treatment was applied at June and Septem-
ber matings for 2 yvears. Unshorn animals had
a minimum of 6 weeks and a maximum of 9
months of wool growth., Unshorn animals on the
low encrgy ration served as controls for both
groups in June and September 1962; otherwise,

* {(ieneticist, Livestock and Forage Research Center,
MeGregor.

TABLE 12. [INFLUENCE OF SHEARING PRIOR TO MATING ON
REPRODUCTIVE PERFORMAMNCE OF AGED FINEWOOL EWES

Number of

Average Percent OCwvula- Percent lambs born
ewe showing tion ewes par 100 Par 100
weight estrus rate  lambing

Treat- Number
ment eWas
ewes  ewes
bred lambing

Shorn 111 121.9 94.6 1.65 77.2 107.0 138.6
Unsharn 111 126.2 99.1 1.5¢9 79.3 105.7 133.3
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there is no duplication of animals involved in the
two studies reported.

The rams were marked with Jamp black in
oil, and estrus was recorded as the ewes came into
heat. Half of each group of ewes were laparoto-
mized 4 days after estrus to detcrmine ovulation
rate. The other half were allowed to lamb to
determine lambing rate.

RESULTS AND DISCUSSION
Shearing Treatment

The effect of shearing prior to mating on
various aspects of reproductive performance is
shown in Table 12. The weights given represent
weights taken at the time of joining with rams
and de not represent trends which may have
oceurred after this date. 'The significant differ.
ences in weights represent only the approximate
weight of wool on the unshorn group. No sig-
nificant differences were observed in any of the
various measures of reproduclive performance.
There appeared to be a slight, but non-significant,
tendencey for more of the unshorn ewes to exhihit
estrus but for the shorn ewes to have a higher
ovulation or lambing rate.

These results were somewhat surprising in
that work at other locations had suggested an
advantage for shearing. Thus, the exact condi-
tiong under which this experiment was run should
hold some inferest. Rams were put out on June
21 and September 21. Thus, most of the matings
occurred in July, late September and October.
On the latter dates, temperature stress would not
be expected to be a problem, hut some tempera-
ture stress would have heen expected in July.
(ther observations reported indicate that the
reaction to shearing depends largely on environ-
mental conditions involved. In this study, ewes
were maintained in an open lot with access to
an ammunition storage igloo structure which
would not permit free air movement. Thus,
facilities were nol the best in i{erms of elimi-
nating heat stress. In addition, this study in-
volves only aged finewool ewes which would be
expected Lo be most resistant to heat stress. The
cffect of shearing will be investigated further
under other conditions.

Level of Energy

The effect of level of energy at mating on
various aspects of reproduction is shown in Tahble
13. No statistically significant differences were



TABLE 13. INFLUENCE QF EMERGY LEVEL DURIMNG BREEDING ON
REPRODUCTIVE PERFORMANCE OF AGED FINEWOOL EWES

Numhber of

Averuge Percent Ovula- Percent lambs bern

Treat-  Number ewe showing lien eWes  Pur FO0 Per 100

mant pwes weight estrus  rete lombing  gues ewes
bred Iombing
Low 115 125.4 21.3 1.41 B4.3 123.5 146.5
High 110 1269 91,8 1.48 77.2 1211 156.8
observed. However, there appeared to be a

distinet trend for lhe group on high energy to
have a higher ovulation and lambing rate, but also
to have a larger number of dry ewes. These two
opposing trends cancelled each other wilh the

regult that the realized lamb crop essentially was
the same. Again the conditions under which this
experiment was conducted should be kept in mind.
The basal or low cnergy treatment was an ade-
quate or maintenance-plus ration. The ewes
involved averaged 126 pounds at the start of the
test., Previous anslyses have shown this weight
to be an approximately normal physiologieal
weight for animals of this breed. The results
obtained tend to support the numerous experi-
ments in flushing sheep which indicate that feed
Ievel, or an increase in feed level, at the time of
mating generally is without great value in in-
ereasing lamb crop. In order to be most effective,
flushing should be started before mating to gain
a2 weight response by the animals involved prior
to exposure to rams.
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PR-2339

The Relation of Size to Breeding Performance of Angora Does

Maurice Shelten*

A low reproductive rate, as expressed in
terms of kid crop weaned, remains a problem
with the Texas Angora goat industry. Previous
research work huas sugpested several possible
ways in whieh thiz might be improved, and several
of these revolve around the lack of adequate size
and development of breeding does, Since the
relalionship between these factors and fertility is
baced either on observalion or on the extensive
analvais of data colleeted scveral vears ago on
the Ranch Experiment Station at Sonora, it
appeared that a more recent analysis based on
data collected on the Livestock and Forage Re-
search Cenler, MeGregor, might shed further
light on this relationship.

PROCEDURE

Sinece 1957, all Angora does on the Livestock
snd Forage Research Cenler, MceGregor, have
been weighed when they were put into the breed-
ing Tlock. These represent shorn body weights
tuken early in September. Results were analyzed
separately for vearling and mature does and for
grade and registered does. However, the lalter
two groups performed similarly and were com-
bined for purposes of reporting,

RESULTS AND DISCUSSION
Yearling Does

The vearling does were divided into groups
with a4 10-pound weight range, Table 14. These
represent shorn body weights at the start of the
fall breeding scason in carly Seplember. Thus,
they represent approximaiely 18-month body
woighls, The relation of this breeding weight to
breeding performance for their first breeding
seagon is shown in Table 14 and Figure 2. The

*(rencticist, Livestock and Forage Research Center,
MeGregor.

12-month fleece weights reporled represent the
two gshearings in the calendar year in which the
kids were born. In line with carlier work, these
data show an Important relationship of size to
kid productlion, but & nonsgignilicant relationship
of size to fleece weight. The percent of does
kidding increases direetly with size up to 60
pounds, but above this figure no further increase
in this variable is noted. The kidding rate, or
number of kids born per doe kidding, continues
to increase even with the upper limits of size.
Becrnuse of this increase in kidding rate, the per-
cent of kids dropped and kids raised continues to
incredaze. A substantial number of the yvearling
does drop and raise twins when the weight range
is above 70 pounds. However, this is an unusual
welght for yearling does under Texas range con-
ditiong. Although mortality of kids is a scricus
problem in tihis flock, unusually heavy mortality
of kids was experienced only among kidding does
weighing less than 50 pounds (57.1 percent) or
among twin-horn kids out of does weighing less
than 70 pounds (40 percent}.

Mature Does

The mature does (3 years of age or older)
were divided into groups within a I10-pound
weight range, Table 15 and Figure 3.

Apain fleete weights were not greatly af-
fected by size of doe, bul all measures of fertility
on kid productich show a direcl linear increase
with Increasing body weight up to 90 pounds.
Above this weight, the number of does kidding
decreases slightly, but the number of kida born
continues to increase due te an increased kidding
rate. In terms of kids weaned, there 18 no ad-
rantage to increasing body weight above 100
pounds and only slight advaniage to any increase
above 90 pounds. However, 4 very important
increase in all aspects of fertility occurred up to

TABLE 14. THE RELATION OF YEARLING BREEDING WEIGHT TQ FIRST-5EASCN PERFORMANCE

Weight Ave_mge Percent Percent kids Kidding Averug? 120 12{;:!:::'15
range, weight, does - ratel day weight of weiaht
pounds pounds kidding Born Roised kid, pounds 1hh
paunds
Below
50 44 .4 531.8 53.8 231 1.00 29.3 10.8
50-80 56.5 &7.6 72.0 55.9 1.07 7.e 1.0
60-70 66.3 B2 97.9 70.5 1.19 41.0 15.0
70Q-80 75.3 82.3 117.8 89.9 1.43 38.8 10.7
80 5.9 80.0 130.0 103.3 1.63 439 10.9
Summary &7.6 7.2 98.6 73.7 1.28 379 10.9

‘Average number of kids dropped per doe kidding.
‘Only purebred goots included in fleece weights.
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Shorn body weightos yearlings {pounds)
Figure 2. Shorn bedy weight os yearlings.

the range of &0 to 90 pounhds on the group which
averaged 85.4 pounds. Some twinning occurred
with all sizes of does and this inereased in a direct
linear manner as hody size increased. Thus,
there seems no way to avoid {winning as it will
increase automaiically with any efforts to im-
prove environmental conditions.  Although not a
part of this study, it is obvious that the dealh
rate is higher among twing, but not sufficiently
high to prevent this having a favorable effect on
percent kids raised, Thus, in cases of reasonably
good environmenial conditions, twinning should
be looked on with favor.

These studies agree with carlier analysis
made on data collected on the Ranch Experiment
Station, Sonora, in that realized fertilty is
markedly improved with increase in body size.
The percentage of does which kid did not improve
above the average weights of 656 and 85 pounds
for yearlings and mature does, respectively, and
these values may be looked upon as approximate
physiologic weights for this brecd. Above these
weightls, the amount of twinning, and thus pos-

Percent

2e0 - B Kidding rate (kids dropped per 100 does kidding)
8o - [} Percent kids raised

160 | [} Percent kids dropped

140 L ﬂ]] Parcent doas kidding

i

S

50 60 70 80 S0 190 [e]
Storn breeding weight of mature does (pounds}

Figure 3. Shorn breeding weight of malure does,

sibly total realized fertilily, may contlinue to in-
crease.  However, the degree of increase above
the anggested weights, particitarly for mature
does, may not be sufficient 1o suggest thege higher
weights as goals.

The failure of fleece weights to improve with
increases in size is somewhat surprising and
appears to require explanation. It is known that
kid produetion adverscly affects fleece growth,
but the degree of this effect is minor compared
1o the value of kids produced. It also is obvious
that a negative genetic correlution exists helween
efficiency of mohair production and body weight
increases. In the casc of analvses made within
a given flock treated alike these two factors
appear to have compensated for any expected in-
crease in fleece weight., However, when con-
trasting different flocks or different management.
schemes in which environmental variations are
more important as a source of varigtion in size,
it would seem obvious that some increase in fleece
weights are to be cxpeeted swith increased body
weight,

TABLE 15. RELATION OF MATURE BREEDING WEIGHT TO PERFORMANCE THE FOELOWING SEASON

Waiaht Average Percent Percent Kids - Average 120 12 manths’
L Kidding i fleece
range, weight, daes - 1oF day weight of weight
pounds pounds kidding Born Raised rate kid, pounds pou?\dsr:
Below
60 546.1 67.6 746.5 58.8 .13 36.5 11.3
60-70 65.% 78.6 101.9 &2.1 1.30 39.3 10.5
70-80 75.7 80.6 117.3 B1.2 1.446 41.5 10.4
80-90 85.4 90.7 143.2 114.8 1.58 42.4 10.3
S0-100 251 85.6 147.4 116.9 1.72 44.8 10.0
100+ 107.2 83.3 155.4 113.8 1.84 46,7 10.7
Summary 82.0 83.2 128.1 94.6 1.54 42.7 10.4

‘Numhber of kids dropped per dee kidding,

*Fleece weights on purebred Angoras only, calculated in o manner as to remove oge of doe.
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PR-2340

A Study of the Mechanism of Male Stimulation in Angora Goats

Maurice Shelton and Tom Morrow *

INTRODUCTION

Previous research work has shown that the
male normally acts a8 an exterioceptive stimulus
to terminate anestrus in Angora does and that
the does arc highly synchronized as a result.
Sinee the Angora does normally do not exhibit
a first silent or nonreceptive heat period as is
characteristic of many other species, they are
routinely bred on the first ovulation of the season.
Previous research alse has shown that an in-
creased kid crop can be expected from maling
at the second as contrasted to the first estrus
pericd. These facts seem {0 offer opportunities
for alternative management procedures contribut-
ing to substantial improvement in reproductive
efficiency. Seclenlifie curiesity, as well as more
practical matters, suggesis that the mechanism
of this male stimulation should be understood in-
sofar ag possible. Speeifically, it seems desirable
to know what degree of contact or isolation is
rnecessary to encourdage or prevent the expression
of this male stimulation.

PROCEDURE

Two vears work has been conducted in which
Angora does have been afforded various degrees
of contact with males and slaughtered at periods
of 14 to 17 days after initiation of the experiment.
The condition of the ovaries were then ohserved
for evidence of ovulation or the amount of follicu-
lar development on the ovaries. The number of
does which had ovulated was considered to he
the critical measure, but an ovarian activity score
also was assigned according to the following
schedule:

0—No activily (inactive, senile or
juvenile type ovaries)

*Regpectively, geneticist, Livestock and Forage Research
Center, McGregor; and assistant professor, Department
of Animal Science.

I—DPresence of one or more small
follieles on ovaries.

2- Presence of one or more medium
follices on ovarics.

4—Preszence of one or more large
follicles on ovaries.

8—Presence of one or more corpus
luteum or corpus hemorrhag-
icum on ovaries.

1963 Experiment

On September 2, 1963, a group of Angora
does were randomized iInto five treatments, as
listed below and shown in Table 16. The number
shown are those completing the experiment and
on which data werc obtained. For reasons not
pertinent to this experiment, a few additional
does were put into lot 5. The variability in
numbers in the remaining lots is due to an
irregular number at assignment, death losses or
a failure to recover ovaries for examination. The
does were slaughtered at a commercial abattoir
on Sepiember 16, the 14th day of the experiment,

All does were maintained on the same ration
in drylot at widely separate locations from Sep-
tember 2 to 16. The varicus treatments were
designed with the following intent:

Lot 1—Control—no contact with male.

Lot 2—0Odor of male—this was accomplished
by placing the experimental group in
a structure previously occupied by
several active males and by suspend-
ing in a sack near the feed trough
mohair recently shorn from rutting
males.

Lot 3—Adjacent to a secluded male—in this
way the does were expected to be ex-
posed to odor and sound of the male,
but not sight or physical contact.

TABLE 16. THE EFFECT OF MALE STIMULATION ON INITIATIQOM QF ESTRUS IN ANGORA DOES
1963 Resulls 1964 Resulis Summuary
Lot : Ovorion i Ovarion 3 Ovarian
number Treatment Number, Qvvlating metivily Number, Qvulating activity Number, Ovulating oetivity
does  Number Percent rating do®s  Number Percent rating does  Nymber Percent rating

1 Contrel—Meo contac}

with muale 17 1 59 2.76 19 & 3.7 3.74 3& 7 19.4 3.28
2 Odor of male 19 3 15.8 3.05 19 7 36.8 4.47 38 10 253 3.76
3 Adjotent to

secluded male 18 2 11.1 1.83 19 5 253 3.63 a7 7 18.9 2.75
4 Adjacent to male

[separated by

wire Ffence} 20 30.0 3.65 19 13 65.4 6.26 39 19 48.7 4.92
5 With male 24 21 87.5 7.29 18 17 94.4 7.72 42 as 90.5 7.47
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Lot 4—Adjacent to male—(separated hy
wire fence) in this treatment it was
anticipated that the does would be
exposed to sight, sound and odor but
not physical contact hbeyond that
permitted by fine-mesh wire fence.

Lot 5—Complete contact with male.

1964 Experiment

The 1964 experiment followed essentially the
same plan as that employed in 1963. The experi-
ment continued for 17 days from September 11
to 29, Different males, and in certain instances
different pen locations, were involved as con-
trasted to 1963,

The results of both experiments are shown
in Table 16.

RESULTS AND DISCUSSION

Significant differences were noted between
both treatments and years In respect fo number
of does ovulating and ovarian activily rating.
These data again substaniiate that the presence
of the male is a major factor in the initiation of
estrus cyeling in Angora does. The large number
of does showing estrus in the second year, even
in the absence of a male, substantiates an observa-
tion previously made that confining does together
in pens, especially if they are handled or worked,
frequently will serve to initiate estrus in a sig-
nificant number of females,

No atlempt was made to determine signifi-
cance pefween individual treatment means, It
appears that the male odor had only a slight
effect In initiating estrus in the doe. It should
be noted that it was not possible in these experi-
ments to cause a strong odor to remain through-
out this experiment,

The presence of an active male across the
fence from the does did serve to initiate estrus
in approximately 50 percent of the does. A

noticeable difference occurred in the effectiveness
of this treatment belween the 2 years, It appears
that this can he explained becanse the male used
for this purpose in 1983 was an aged male show-
ing much less libido than the male used in 1964.
In general, it appears that the presence of one
or more rutting males across the fence would have
the effect of initiating estrus in the majority of
Angora does, although it appears that more time
would be required than in the case of complete
contact with the male. This experiment did not
consider distance of the male from the female
a3 a faclor in dee stimulation. Work with shcep
has suggested that males as much as 60 or more
feel removed from the females may have an effect
on their eyeling activity.

The one surprising resull of these studies is
the apparent delrimental effect observed in lot
3. In both vears the amount of reproduc-
tivity appeared to be below that of the eontrols.
This effeet was very noticeable in 1963 when a
number of larwe, well-developed does had ovaries
that appearsd to be complelely inactive. The
following observations suggest a possibility of
the lack of ovarian activity in this group. In
each of the 2 years, a single male was penned
in complete isolation in a corner of the building
where the does were maintained. These males,
especially the one used in 1963, were very dis-
tressed and made this evident frequently and
repeatedly by wvoeal means. Apparently, this
communicable form of stress is ihe explanation
for the low level of ovarian activity of this group.
However, it is not clear if this was a direct effect
on reproduction or if it may have hecn through
the medium of reduced fed intake. The does had
ad lib access to feed located close to the male in
guestion. Dlata on feed consumption and body
weight gains were not recorded, but in the first
vear it was evident that the does in question had
lost weight. The possible implications of this
finding requires further examination, but for the
time being it appears desirable that producers
be aware of possible adverse effects of this type,.
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An Analysis of Some Factors Affecting Weaning Weight
of Angora Kids

Walter Davis and Maurice Shelton*

Numerous observations and available re-
search data indicate strongly that lack of size and
development are two of {he major problems in
the Angora goat industry,

Lack of size has bheen shown to contribute
to a low reproductive rate, ahortion, increased
freeze logses and reduced resistance to external
and internal parasites,

Improvement in size or growth rate theo-
retically may be obtlained from changes in man-
agement or selection programs or a combination
of both.

In order to arrive at the proper decision in
respect to these matters, producers should have
some knowledge of the various genctie parameters
relating to size. In order to properly calculate
estimates of the various genetic parameters, it is
necessary to have an extensive body of data col-
lected under conditions closely approximating
those in which the gouts are 10 he raised. No
data are available which exactly meet these re-
quirements. However, a rather extensive body
of data is available from records collected on the
flock maintained at Ranch Experiment Station,
Sonora, prior to the time this flock was moved to

*Rupectwelv former graduate student, Department of
Animal Science; and pencticist, lee%tork and lorage
Research Center, MceGregor,

TABLE 17. EFFECTS OF ENVIRONMENTAL FACTORS ON ANGORA
KiD WEANING WEIGHTS
. . Increase or
Factor Weoning weight, decreose from
pounds standard, percent

Sex

Female Q Q

Male -+ 2.8& + 202
Type of birth

Single Q 1]

Twin —&4.06 —12.8%1
Age of dam, years

2 o o

3 +0.36 + 1.14

4 +2.70 + 8.52

5 -+ 2.88 -+ 9.09

& +3.63 +11.45

7 +43.06 + 9.65

8 -+ 2.%6 + 9.34

9 - +0.60 + T1.89
Years

Roange from average

Lightest ~7.41 —23.40
Heoviest + &.31 +19.90

Age of kid

Continvous variahle,

increase per day of age 0.081
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MeGregor. The primary limitaiions are that the
types of goats have changed somewhat since that
time, and that the animals in question were
maintained under adverse conditions with only a
limited amount of supplemental feeding.

One of the more critical periods in the life
of the animal and the first opportunity to exercise
selection for size would be at weaning time.

MATERIALS AND METHODS

An analysis of some of the factors affecting
weaning weight was made utilizing the least
squares procedurce. The data used were collected
on animals born in the Sonora station flock which
had completed their lifetime records when they
were moved o MceGregor in 1948, A period of
13 years was involved in which 911 kids were
sired by 41 sires. These kids were born in Febry-
ary or early March and weaned in late August.
The average weaning age was 174 days.

The factors studied were sex, type of birth,
age of dam, year of birth, age of kid and mherlt-
ance, %ome ‘of the results are shown in Table 17,
with a single female kid born in an average vear
out of a 2-vear-old doe considered as a standard.
This average kid welghed 81.7 pounds. Other
types are shown in both pounds and percent and
as plus or minus values from this base.

For reasons indicated carlier, the weaning
weights on these kids are light, ranging from
approximately 32 pounds for an average female
kid out of a 2-year-old doc in an average vear, to
45 pounds lor male kids out of 6-yvear-old does in
one of the hetter years. These data show male
kids weighed 2.86 pounds or 9.02 percent more
than females, and twin kids weighed 4.08 pounds
or 12.81 percent less than singles. Bolh these
factors followed the expected patiern. The maxi-
mum weights of kids were obtained from 6-vear-
old does. However, only small differences were
ol)qor\ ed between the ages of 4 and 8 yvears. Does
2 and 3 years old and those older than 8 ycars
produced light-weight kids.

Variation in age of kid at weaning was
associated with an increase of 0.081 pound in
weight per day of age. This may be roughly
interpreted to mdlmte that, on the average, the
kids were gaining only 0.08 pound daily at wean-
ing time. ‘This rate of growth would not permit
adequate development in this speecics and would
suggest some improvement in the management
schemes used in this flock.



These data provide a basis for adjustment
factors, if these are desired in a selection or re-
search program. Either pounds or percent may
be used, but it would appear that the latter would
be more applicable under environmental or man-
agement conditions differing from those under
which the animals were raised.

Attempts were made to egiimate the herit-
ability of weaning wecight by half-sib analysis and
by intra-sire regression of offspring on dam, Table
18.

The results of this analysis are difficult to
interprel. Of the two procedures used, the intra-
sire regression is considered the more valid with
the half-gib method tending to overestimate
heritabilily. Since different sires were used most
vears, any analysis which does not consider the
important year effect is meaningless. Thus, these
data indicate that in this case the sire had no
effect on the weaning weight of the kids, By
contrast, there was an Important relalionship
between the weaning weight of the dam and the
weaning weight of her offspring. Since it is
known from other analyses that lack of size and
development were characteristic of many of the

TABLE 18. HERITABILITY ESTIMATES OF ANGORA KID WEANING

WEIGHTS
Heritability estimate
Methed of weaning weight
Half-sib anaiysis
All least squares censtants fitted .00
All constants except years fittad A8
No lecst squares constants fittad .33

Intro-sire regressien of offspring on dam

All least squores constants fitted
to both dom ond offspring .55

does in this flock, it would appear that an environ-
mental correlation exists between the dam and her
offspring. This would tend te digcount the rela-
tively high heritability estimate obtained by this
procedure. These data seem to suggest that
heritability of weaning weight under these condi-
tions is low, and that the first effort should be
it the direction of improved management or en-
vironmental conditions. COther attempts te csti-
mate heritability of hody weight in goats indicate
that it is low to moderate except in the case of
yearling weight where the true genetic potential
is more likely 1o be expressed,
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Eftect of Two Levels of Protein and of Supplemental Methionine
in Rations for Kid Goats

Maurice Shelton *

Hair fibers of warious types, such as wool
and mohair, have been shown to conlain large
amounts of the sulfur-containing amino acids such
as methionine and cystine,  Conaiderable work
has heen done with sheep to investigate a possible
beneficial effect on wool production from ibe
addition of one or more of these amino acids to
the ration. Resullg have been variable, but gen-
erally have failed Lo show a consistent favorable
response except in those cases where non-protein
nitrogen made up a large part of the protein
potential available. Since Angora goats have a
much higher level of fiber production per unit
of body weight than sheep, it appears that this
malter should be investigated concerning goats.

PROCEDURE

Angora male kids, approximately 6 months
old, werc shorn and started on feeding tests.

@eneticist, Livestock and Forage Research Center,
MeGregor.

Vitamin A was added to all rations, and trace
mineral salt was provided {ree choice. Thiee
rations were used as shown in Table 19, The
rations were designed to contain approximately
12 or 14 percent digeslible protein.  Analyvses
were made for nitrogen and sulfur and were used
in making the caleulations in Table 19,

The test was continued for 132 days, from
August 21 to December 31. A total of 24 kids,
or 8 per lot, was involved, Initially, half of these
were individually fed, but the kids did not per-
Torm satisfactorily in isolation, and after 20 days,
all kids were fed in groups.

The results shown in Table 20 generally fail
fo show a respouse to the treatments used. The
differences between rations woere not significant.

There seemed to be a4 trend for the lol receiv-
ing the methionine to perform less satisfactorily
than the other two lots. It would appear that
this is a palatability factor, and may be caused
by settling out of the methionine since the ration

TABIE 19. COMPOSITION OF RATIONS was not pelleted or treated with a binding agent.
Crod Estimated By analogy with sheep in which the requirements
. FEE - digestible  Sulfur, for sulfur are known, indications are that this
Lot number Ration protain, tein cent , ; s
percent POt per ration represents a  borderline deficiency of
oree - . "
P sulfur. Further work on this element in the
1 60 percent Johnson- ration for goats is needed.
grass hay . 3 s - -
15 percent Ground oats 17.5 12.0 422 In this case, the ration containing approxi-
25 percent Cottonseed mately 12 percent digestible protein appeared to
meal - - 3 - o= R
2 60 parcent Johnson- be adequate, as a further increase of 2.5 percent
grass hay did not improve performance. However, Lhe type
5 percent Ground cats  20.8 14.6 436 of ration used here did not give desired perform-
35 percant Cottanseed ance either in mohair production or body weight
3 Sume as Retion 1 with gainsg. Low palatability _of_ the sorghum-type
0.5 percent DL- forage appeared to be a distinet factor, but per-
Methionine added 17.5 12.0 529 haps others are involved
TABLE 20. BODY WEIGHT CHANGES AND MOHAIR PRODUCTION AS RELATED TO RATION TREATMENTS
Mchair preduction
Numbs Initial Final Bedy Daily
Ration ‘I:"; er weight weaight weight feed Stretched Grease 6-maonth
a8 [shorn) lin haie) gain consumption ‘;I:Jheés welﬁ:; basis
i pou
——————— Peunds — — — — — —— . .
1 8 37.6 46.1 8.5 2.0 411 2.92 1.98
2 7 389 46.4 7.5 2.0 442 2.91 a.97
3 B 4.6 47.9 6.3 1.9 4,30 2.76 3.77
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A Preliminary Study of the Importance of Staple Length
in Selecting Angora Goats

Maurice Shelton, 5. P. Davis and J. W. Bassett*

INTRODUCTION

The importance of staple length in selecting
Angora goals s a somewhat controversial issue.
In the absence of detailed studies on {his factor,
many produccrs have ilended to equate staple
length in goats with the importance attached o
this characteristic in shecep. In sheep, Jength of
wool contributes to price received and is highly
correlated with flecce weight (both elean and
grease weight} and vield as well as other valu-
able characteristics. In addition to these, staple
length of sheep also is high in heritability. It
1 the purposc of this report {0 examine some of
these relationships as they apply to the Angora
gout,

MATERIALS AND METHODS

Since the Tall of 1958, a small number of
doe fleeces from the flock of registered Angora
roats maintained at the Livestock and Forage
Research Center, McGregor., have hecn szent fo
the Wool and Moehair Researeh Laboralory at
College Station for yield and quality determina-
tions. These have been of variable ages up to
6 years. Since the fall of 1960, similar studies
were made on all purchred kids (both sexes)
utilizine the fleeces obtained at the second shear-
ing in early February, All data collecled to date
were uscd in the present analysiz. Thug, these
results are bhased primarily on the second kid
fleece.

Before shearing, a single lock-length meas-
urement was made on the shoulder arca of each
animal and reccorded in centimeters, One or
more locks algo were collected and taken to the
laboratory. From those an allempt was made
*Respectively, geneticist, Livestock and Forape Research
Center, MeGregor; wool and mohair technician and
assistunt professor, Department of Animal Seience,

TABLE 21. PHENQTYPIC CORRELATIOMS AMND HERITABILITY ESTI-
MATES INVOLVING STAPLE LENGTH AND FLEECE CHARACTERS OF
ANGORA GOATS

_Correlation coefficients Heritability
Grease Clean Yiold, Fiber 95“““”91'
weight weight percent diometer  Pereent
Leck length .044 A74% L350%* 74% L593**
Fiber length .178% L328%* 2a3r* 234%=* 216%%

* Probability equal to or less than .05%.
**Probobility equal to or less than .01%.
‘In the case of the heritability estimotes, tests of significonce asply
to sire effects in the variance analysis on which these are bosed.

to determine actual fiber length in a manner
which might be used by producers. Two small
bundles of 10 to 15 fibers each were stretched
adequately to straighten the fibers, but not to
cause any elongation of individual fibers. An
average of two such measurements laken in centi-
meters was recorded as fiber length. This ap-
peared to be a satisfactory wayv of obtaining a
good approximation of the actual fiber length.
The values obtained were correlated with meas-
utes of other fleece characters, Heritability esti-
mates also were obtained on both Iock and fiber
length utilizing the procedure of half-gib analysis.

RESULTS

Correlations and heritability estimates obh-
tained are shown in Table 21, (orrelations in-
volving lock lengths are based on 221 animals,
whercas data on fiber lengths are available on
only 177 animals. In some cases, correlation
values are based on numbers smaller than these
where hoth items of data are not complete. The
correlation of lock length and fiber length meas-
urements was .400. Although this value was
highly significant, it should be considered very
low if these are looked upon as alternative
measurcs of the same character. Under condi-
tions of this study, lock length appearced to be
high in heritability but seemed to have only a
low relationship to other fleece charaeters. Lock
length apparently was almost completely un-
related to grease flecee weight; however, a low
but significant poszitive corralation with fiber
diamecter and clean fleece weighl was obtained.
The latter appears to be cxplained by the highly
significant correlation with yield. TFiber length
measurcments were low fo moderate in herit-
ahility, but showed a higher correlation with bolh
grease and clean-fleece weights, In general, all
of the correlation wvalues reported are of low
magnitude, and although they may be statistically
significant, they would be of only slight economic
significance. Tt is gencrally stated that the
square of the correlation coefficient will give the
approximate percentage of the variation in one
characteristic which is associated with variation
in co-variable. When considered in this light,
most of the values reported become unimportant.

DISCUSSION

Larlier attempts to estimate the various
senetic parameters associated with fleece char-
acters of Angora goats have proved very erratic.
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Thus, these values based on small numbers should
be considered very preliminary, but these tend
lo substantiate other sugpgestions that staple
length is of only secondary or minor importance
as a component of fleece weight. Breeder or
producer attitude should be somewhat influenced
by a personhal estimate of the fulure imporiance
of lock or fiber length in respect to market de-
mands or acceptance. Current marketing prac-
tices do not provide a premium for longer hair,
although there is good reason to believe that some
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inerease in staple length of Texas mohair would
he to the long-term advantage of the industry.
The much higher estimate obtained for herit-
ability of lock length would indicate that lock
iype or configuration is higher in heritability
than actual rate of hair growth. These data also
would indicate that if measurcs of staple length
are to be used in selection schemes such as per-
formance testing of males, some measure of actual
fiber icngth should be recorded in place of or in
addition to lock length,




PR-2344

The Influence of Age on Fiber Diameter, Staple Length and
Yield of Mohair

5. P. Davis and J. W. Bassett*

Mohair generally is classified into two cate-
gories in Texas markets on the basis of the age
of the animal shorn; that is, kid and adult. The
real basis for the two categories is a difference
in fiber diameter since an Angora goat under
normal feed conditions will produce a coarser
fleece with each shearing. Market clasgsifications
based solely on age do not present an equitable
market classification system for either the buver
or the seller. Market value of mohair is de-
termined not only by fiber diameter, which is
related to but not entirely determined by age of
the animal, but also fiber length, yield, strength,
vegetable matter defect, kemp and other factors.
This study was initiated to study some of these
guality factors te determine their relationship to
age and location and to study the feasibility of
developing a mohair marketing classification
system.

PROCEDURE

The study was started with the fall shearing
in 1964. Five Angora goat producers in three

*Respectively, wool and mohair technician; assistant pro-
fessor, Department of Animal Science.

areas of Texas agreed to cooperate in the study.
A minimum of ten does from each of four age
groups were randomly selected from each pro-
ducer’s flock. The goats were sheared and
weighed, The fleeces were weighed and physical
measurements of fiber diameter, staple length
and clean yield were obtained at the Wool and
Mohair Laboratory. The goats were individually
identified and the fleeces from these same goats
will be measured for the next five shearings.

The age groups at the first shearing were
6 months, 114 years, 214 years and 314 years.

RESULTS AND DISCUSSION

The results obtained from the first shearing
and weighing are shown in Tahle 22.

Grease and clean fleece weights show a
marked increase between 6 months of age and
114 vears, but little difference afterwards. Clean
yield varies a little with age with the highest
average vield coming at 114 years of age and the
lowest at 214 vears. Staple length shows some
variation as the younger does had a longer aver-
age staple length than the older ones. It will he

TABLE 22. ANGORA DOE FLEECES. FALL 1944, ADJUSTED TO &-MONTH BASIS

Lobaratary Clean " i
Age, Owner N:ml;er flaece weight, pounds yield, I:engih, : Finaness i‘:d:’h:::;g:"

years " Grease Clean parcent s Microns Count pounds
A 10 2,57 2.05 7977 5.59 24.6 40s 30.4
B 10 310 2.26 72.90 5.33 2315 40s 37.8
17 C 10 3.07 2.36 76.87 5.80 23.5 40s 40.0
o 12 1.73 1.44 83.24 5.4%9 21.6 40s 3o.s

E 10 2.93 223 7611 5.14 24.8 405 *
Average 152) 2.68 2.07 77.78 5.47 23.6 40s 34.5
A 10 6.07 4.63 746.28 5.34 ato 28s 47.8
B 10 6.71 5.27 78.54 575 30.9 28s 52.0
1 ¢ 10 5.27 4.16 78.94 5.62 29.0 32s 48.6
D 12 475 3.89 8r.89 5.54 29.6 28s 47.3

E 10 £8.11 5.40 78.91 5.52 34.5 245 *
Average {52) &.18 4,87 78.91 5.55 .0 28s 48.8
A 10 6.19 4.70 75.93 5.34 kP 245 56.2
B 10 597 473 79.23 545 32.2 245 53.6
215 C 10 6.41 4.85 75.66 5.07 32.6 245 67.2
D 12 4.43 3.464 8217 5.04 29.2 28s 50.9

E 14 8.1 6.10 74.30 4.84 37.1 20s *
Average (52} 6.24 4.80 77.46 5.15 32.6 245 56.7
A 10 5.89 4.37 74.27 5.60 38,7 205 61.2
B 3 5.53 4.41 79.75 5.59 31.5 28s 63.0
34 c 10 710 5.56 78 5.16 35.2 20s 707
o} 12 5.02 4.15 82.67 : 5.06 32.8 24s 53.3

E 10 7. 5.48 75.73 4.64 38.0 20s *
Average [45]) 6.15 4.79 7B.15 5.25 35.0 245 63.1

*Mat availabla.
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necessary to wait until more data are available
before deciding if this staple length difference is
a real one.

Average fineness as indicated by fiber di-
ameter in microns shows a very distinet increase
from 6 months to 114 yvears with smaller increases
at later ages. This of course points out the
primary reason for price differentials between
“kid” and “adult” hair.

Average body weights increase with each
yvear of age. One reason why fleece weights do
not show a corresponding increase may be because
the 214 and 3l4-year-old does had raised kids.

Consideration of data from individual pro-
ducers within age groups indicates some of the
inequities within the present two-class market
price system. Within the kid group, differences
in fiber diameter are not too great as all pro-
ducecrs averaged a 408 gpinning count, although
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there was a difference of over 3 microns between
the finest and coarsest. A more Important differ-
ence is that found in clean vicld where there was
more than 10 percent difference between the
highest and the lowest yielding groups. Average
length varied over .6 of an inch.

It is within the “adult” classification that
we find the largest differences in the market
quality factors which are considered here. Fiber
diameter varies from 29.0 to 38.0 microns and
from a 32s to a 20s spinning count. Staple length
varies from 5.75 to 4.64 inches for a difference
of over 1 inch and clean yield varies from 22.67
percent to 72.27 percent. Al of these factors are
important in determining the value of the mohair
to the manufacturers.

A more complete understanding of the rela-
tionships being studied will be available as addi-
tional information is obtained.




