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ABSTRACT

The Effect of Breed and Sex-Class on Fat Deposition Across the Five USDA Yield
Grades. (December 1994)
Misti Deon Menzies, B.S., Texas A&M University
Chair of Advisory Committee: Dr. J. W. Savell

Feeder lambs (n = 90) were selected to represent the five USDA yield
grades (YG). Ewes and wethers (n=15 for each group) were selected from
Suffolk, F1 (Suffolk X Commercial Rambouillet first cross), and Commercial
Rambouillet. Lambs were sorted randomly into one of five YG treatments and
placed on a finishing diet. A three-member team of trained livestock evaluators
estimated fat thickness in the live lambs. Lambs were slaughtered according to
appropriate humane slaughter methods at staggered intervals when evaluators
determined that the lambs had reached their assigned endpoint.

All carcasses were evaluated for USDA quality and yield grade at 48
hours postmortem. Carcasses were fabricated into a rough leg, loin, rack,
shoulder, neck, breasts, sharks, plates, and flanks. The rough subprimals were
then split into right and left sides and all right side subprimals were physically
dissected into dissectable lean, bone, and fat (subcutaneous, seam, and internal).
Dissectable tissues were weighed for each subprimal. Analysis of variance of the
means revealed that breed was significant for virtually all subprimals. Sex class
was significant for most bone weights and percentages. Mean analysis of

percentage total, subcutaneous, seam, and internal fat and percentage lean and



bone reveals the high variability between breeds and sex classes within the five
yield grades.

Regression equations were developed to predict compositional
development of percentage lean, bone, and fat (total, subcutaneous, seam fat,
and internal) given actual fat thickness. These equations revealed that Suffolk
lambs had lower percentages of total and subcutaneous fat than Commercial
Rambouillet and F1 lambs, respectively. Commercial Rambouillet lambs were
lower for percentage seam fat than Suffolk and F1 lambs, respectively. Carcasses
from ewes were slightly higher than their wether counterparts for total,
subcutaneous, and internal fat, and percentage lean. Wether carcasses had more
seam fat and bone than ewe carcasses. Across the five yield grades, breed and

sex-class impact the ultimate composition of lambs.
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INTRODUCTION

Consumer demands are forcing all segments of the red meat industry to
decrease fat in products. However, in the last 20 years, the average fat thickness
for lamb at the 12th/13th rib has increased from 4.8 mm to 7.4 mm, and the
average USDA yield grade is now approximately 4. Over 39% of the lamb
carcasses in a national carcass survey were yield grade 4 or 5 (Tatum et al., 1989).
Individuals interviewed across industry segments listed overfinished lambs as
the number one marketing/merchandising problem (Williams, 1991).

Comprehension of fat partitioning and deposition in sheep will become
increasingly important. The yield grade equation can accurately predict the
cutability of a carcass, only when highly correlated factors are used in the
equation. A complete understanding of the effects of breed, sex, frame size, and
management will be needed for an accurate prediction of cutability. Knowledge
of deposition sites and growth rates of fat will affect the development of
breeding schemes and feeding methods for the lamb industry.

Carpenter (1966), Smith et al. (1969), Smith and Carpenter (1973), Johnson
(1975), and Garrett et al. (1990) have found that lamb carcass fatness has the
greatest influence on the yield of closely trimmed retail products. Fat
partitioning and distribution are critical because fat accounts for most of the
variation in lamb cutability. Therefore, objectives for this study were to
determine:

1) The influence of sex-class and breed on fat deposition,

partitioning and yield grade.

2) The relationship between the growth of subcutaneous fat and

other fat depots and the effect these deposits have on yield grade.

Literature cited according to the style of the Journal of Animal Science.



LITERATURE REVIEW

Breed Effect. Breed or breed-type has been shown to have a distinct effect
on the composition of the carcass (Hammond, 1932; Kempster, 1981; Savell and
Cross, 1991). Hammond (1932) observed that in animals five months of age the
early maturing breeds have a higher percentage of fat in the carcass than late
maturing breeds. Generally, maternal breeds of sheep are thought to develop
higher degrees of fat than sire breeds, which were developed to be leaner and
heavier muscled (Berg and Walters, 1983; Boggs and Merkel, 1993). Research has
suggested that the more prolific, heavy milking maternal breeds require a higher
degree of internal fat to support lactation, maintenance of the ewe, and to serve
as an energy reserve (Wood et al. , 1980). Hohenboken (1977) studied progeny
from Suffolk and Columbia range ewes bred to North Country Cheviot, Dorset,
Finnsheep, or Romney rams and found that breed of sire had little effect on
USDA Yield Grade, but the breed of dam did. The lambs from Suffolk dams
typically had less external and internal fat and received lower numerical yield
grades than lambs from Columbia dams. Crouse et al. (1981) studied Suffolk
and Rambouillet-sired lambs and found that external fat did not differ between
the breeds on a weight-constant basis, but that kidney and pelvic fat was higher
in the Rambouillet lambs than the Suffolk lambs (4.4% versus 3.6%). Lirette ef al.
(1984) found that the Suffolk breed results in thicker dorsal fat deposits, while
the Finnish-Landrace breed develops more kidney fat. Dickerson et al. (1972)
and Bidner et al. (1978) both report results favoring Suffolk and Hampshire
breeds for carcass traits.

Sex-Class Effects. The influence of sex-class is relatively strong. The two
main sex-classes marketed in the US are wethers and ewes. Hammond (1932)

noted that at five months of age ewe lambs had a higher percentage of kidney



noted that at five months of age ewe lambs had a higher percentage of kidney
and pelvic fat than did ram or wether lambs. Tatum et al. (1989) found carcasses
produced by ewes were fatter and had less desirable yield grades than carcasses
produced by wethers. Oliver ef al. (1967) showed that the hindsaddles from
ewes were heavier than those from wethers due to significantly higher kidney fat
content. Data indicate that males can be fed to heavier weights without excessive
fat deposition, but, when under the same management system, ewes become
excessively fat at lower weights (Shelton and Carpenter, 1972).

Effects of Castration. According to Hammond (1932), wethers have greater
fat development than rams, which have more bone and muscle. Butterfield
(1988) continues the comparison stating that wethers tend to concentrate fat in
subcutaneous depots while rams concentrate fat intermuscularly; however, the
proportion of total fat found in the body in not different in rams and wethers.
However, intact males also have been found to possess undesirable odors and
flavors, lower quality grades, lower meat tenderness and undesirable color and,
are therefore seldom used for meat production (Berg and Walters, 1983).

Fat Deposition and Partitioning. Smith (1988) noted that adipose tissue
increases in weight and in proportion to body weight as an animal grows.
Growth of adipose tissue normally occurs when energy intake exceeds the
requirements for body maintenance and growth of lean tissue. The increase in
adipose tissue mass associated with its growth is due mainly to the deposition of
triglycerides into the cytosol of adipocyte cells. When energy requirements
exceed energy intake, triglycerides are broken down to provide supplemental
energy, and the adipose tissue decreases. In this method, adipose tissue

functions as a reserve for energy storage.



Fourie et al. (1970) reported that rate of growth of the carcass components
differs from the rate of growth of the whole carcass, with fat being deposited at a
substantially faster rate, while muscle grows at a slower rate, and bone
considerably slower. Fat growth starts out relatively slowly and increases
geometrically as the animal enters a fattening stage (Berg and Walters, 1983). We
know that fat tends to be deposited from the distal ends and converges in the
abdominal region (Hammond, 1932). Kempster (1981) reported the relative
pattern of fat development in sheep indicating that kidney knob and channel fat
had a high growth rate and intermuscular fat had a slower rate of growth. In this
particular experiment, the subcutaneous fat growth rate was higher than that
found for kidney knob and channel fat. Of the three fat depots, subcutaneous fat
grows the fastest. Reports on the relative growth rate for kidney fat have been
variable. Belk et al. (1993) reported that with kidney pelvic fat (KP) excluded,
subcutaneous fat was the earliest-maturing, slowest-growing depot,
intermuscular fat was the la’cestAmaturing, fastest—gmwing depot, and that
intramuscular fat was intermediate (P < :05). When compared to carcass weight,
kidney fat grew faster and the growth rate accelerated as body weight increased.
When KP was removed from consideration in the allometric analysis of rack
component growth, increasingly larger proportions of trimmable fat could be
credited to intermuscular fat as the lambs grew. This finding accentuates the
importance of intermuscular fat growth, which is hard to remove from retail
cuts. The regulation of this fat depot will become increasingly important with
the removal of KP estimates from the USDA Yield Grades standards (USDA,
1992).

Berg and Butterfield (1976) suggested that localized pressure may

influence fat partitioning and distribution. Pressure may be imparted by the



body cavity, area under the skin, and muscle groups. Therefore, areas that
impose less pressure will fill with fat more quickly, increasing resistance until
deposition moves to alternative areas. This may explain why increased
intermuscular fat deposits are seen in the forequarter as compared to the hind
quarter where muscle groups are more compact and cause more resistance. Fat
deposition would continue through out the body, filling areas of lowered
resistance until the overall smooth, deep, and wide appearance of extremely fat
animals is developed. This theory seems more compatible with fat distribution
than with fat partitioning to specific areas.

Butler-Hogg (1984) suggested that the maturity pattern for kidney fat has
a biphasic distribution with an initial low growth impetus and is followed bya
period of high growth impetus. Smith et al. (1987) also demonstrated a biphasic
distribution for subcutaneous adipose tissue in very young lambs. Smith
justifies this phenomenon by evidence that cell numbers reach a plateau early in
life. Hypertrophy continues until a critical size is reached. At this point, a signal
is generated to recruit new fat cells. Biphasic distributions have been very

difficult to demonstrate and have not been recognized in mature sheep.



MATERIALS AND METHODS

Animals. Commercial Rambouillet sheep are the basis of the sheep
industry in Texas. The Rambouillet was introduced to the United States as a
large, durable breed which could survive drought and rugged range conditions
often found in the Western United States (Briggs, 1958). The Commercial
Rambouillet was developed from purebred Rambouillet sheep and a mixture of
many other Finewool breeds for use in both wool and lamb production. The
Suffolk was developed mainly for use as a meat producing breed. The Suffolk is
the largest framed breed in the United States and produces superior, high
cutability carcasses. However, the Suffolk produces a medium-wool fleece that
is often contaminated with black fiber and the Suffolk is not well-adapted to
range conditions (SID, 1988). Producers in the Edwards Plateau of Texas often
cross Suffolk sires with Commercial Rambouillet dams to produce Finewool first
cross market lambs which have the rapid growth and leanness of the Suffolk
while maintaining the adaptability and fine fleece of the Rambouillet ewe (SID,
1988). Therefore, this study used Commercial Rambouillet, Suffolk, and
Finewool first cross lambs to characterize the current market lamb supply in
Texas.

The study design called for lambs of similar genotype in each of three
breeds. This was essential so that the individual animals used were as similar as
possible. Because of the necessary number of replications, this study required 15
wethers and 15 ewes from each of the three breeds. The Suffolk lambs were
purchased from two producers who use the same genetic base to produce
Suffolk market Jambs. The Commercial Rambouillet and F1 lambs were
purchased from one producer who uses the identified Suffolk line in his

crossbreeding program. Ninety feeder lambs (27.2-31.7 kg) were bought and



transported to the Texas A&M Sheep Center. Upon arrival, each lamb was
randomly assigned to one of five treatment groups (n=18). The treatment groups
were devised to simulate the fat thickness ranges designated by the USDA (1992)
Yield Grade equation. Table 1 shows the planned and actual distributions of
lambs within each breed, sex, and yield grade. The total number of Suffolk
lambs found in the actual distribution differs from the planned due to the deaths
of two lambs, one yield grade 5 wether and one yield grade one ewe.

Diets and Feeding Regime. All lambs were given an initial shot (1 cc) for
enterotoxemia and were drenched for stomach worms using Ivomectin® sheep
drench according to label directions. During the feeding period all lambs were
housed in a pen approximately 30 x 60 m. Lambs were fed a starter diet of 34.6%
milo, 10% cottonseed meal, 23.75% peanut hulls, 20% wheat middlings, 2.5%
premix, .4% ammonium chloride, 1.65% calcium carbonate, .5% salt, .05%
vitamins ADE mix, .25% dynamate, .05% ruminant trace minerals, 1.25%
masonex, and 5.0% molasses. After a backgrotmding program (starter diet) for
two weeks, the lambs were weighed and evaluated for frame size and fat
thickness. They then were introduced to a finishing diet of 47% milo, 7.5%
cottonseed hulls, 13.75% peanut hulls, 20% wheat middlings, 2.5% premix, 4%
ammonium chloride, 1.75% calcium carbonate, 1.75% salt, .05% vitamin ADE
mix, .25% dynamate, .05% ruminate trace minerals, 1.25% masonex, and .05%
molasses until slaughter. Lambs were allowed to consume their diets on an ad
libitum basis and received a constant supply of fresh water.

According to Edwards ef al. (1989), the best predictor of market lamb

composition is still a subjective estimate of fatness by an experienced livestock



Table 1: Number of lambs within breeds, sexes, and USDA yield grades (N=88)

Wethers Ewes

USDA yield grade groups USDA yield grade groups
Breed YG1YG2 YG3 YG4 YG5 YG1 YG2 YG3 YG4 YG5 Total
Planned Distribution
Commercial 3 3 3 3 3 3 3 3 3 3 30
Rambouillet
F1 cross 3 3 3 3 3 3 3 3 3 3 30

sufok 3 3 3 3 3 3 3 3 3 3 30

Actual Distribution
Commercial 1 5 3 4 2 1 4 4 4 2 30
Rambouillet

Flaoss 2 7 1 4 1 3 6 2 3 1 30
Safok 3 3 3 3 2 1 5 3 4 1 28




evaluator. Therefore, the lambs were periodically evaluated and visually
appraised by a team of three experienced livestock evaluators. The livestock
evaluators individually evaluated each lamb and compared estimates of fatness
before making a collective decision. Lambs were slaughtered at staggered
intervals, when the evaluators determined that the lamb had reached its assigned
fat thickness. Before slaughter, shoulder height, heart girth, body length, and
forearm circumference was measured on each lamb.

All lambs were slaughtered at the Rosenthal Meat Science and Technology
Center on the Texas A&M University campus following all appropriate humane
slaughter methods as set forth by the Humane Methods of Slaughter Act.
Mechanical stunning (concussion type) was used to immobilize the animals
before exsanguination. Kidney and pelvic fat (KP) was not removed on the kill
floor, and was left intact until fabrication.

Carcasses. Al carcasses were evaluated for USDA quality and yield grade
characteristics by trained carcass evaluators at 48 h postmortem. Trained
evaluators ribbed each carcass at the 12th - 13th rib interface and took the
following measurements, ribeye area, fat thickness opposite the ribeye, body
wall thickness (5.08 cm from the edge of the M. longissimus), loin edge thickness
(15.24 cm from the edge of the M. longissimus) and flank fat thickness (20.32 cm
from the edge of the M. longissimus).

Additional measurements such as fat in the shoulder pocket (2.54 cm
dorsal to the ball of the shoulder joint), fat over the dock region (over the 1st and
2nd sacral vertebra), and neck fat (opposite the atlas vertebra) were determined.
Leg, loin, and shoulder circumferences were collected.

Fabrication Method. Carcasses were fabricated into a rough leg, rough

loin, rough rack, rough shoulder, neck, right and left breasts, right and left
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plates, right and left shanks, and right and left flanks. The kidney and pelvic fat
(KP) was removed from the rough leg and rough loin following breaking. KP
was removed from the leg and loin to represent no more than approximately 1%
KP remaining in the carcass.

To begin fabrication, the foresaddle was removed from the hindsaddle
between the 12th and 13th ribs, following the natural curvature of the ribs. The
shanks, breasts, and plates were removed from the foresaddle in a straight cut
perpendicular to the skin surface from a point 1.27 cm dorsal to the bony spot on
the humerus following a line parallel to the vertebral column to a point 7.26 cm
from the distal edge of the M. longissimus. The neck was removed from the
foresaddle in straight cut perpendicular to the skin surface and the vertebral
column, leaving no more than 2.54 cm of neck on the primal shoulder. The rack
was removed from the shoulder by making a cut originating between the 5th and
6th ribs.

Fabrication of the hindsaddle was accomplished by removing the rough
leg from the loin by making a straight cut perpendicular to the backline between
the second and third sacral vertebra. The right and left flanks were then be
removed from the leg following the natural seam and from the loin in a straight
cut7.62 cm from the distal edge of the M. longissimus.

The rough leg, rough loin, rough rack, rough shoulder and the neck were
then split longitudinally through the vertebral column to form right and left
sides. The right side of each carcass was then dissected into knife-separable
components to determine physical composition. The left side was fabricated into
retail cuts for use in an associated study.

Statistical Analysis. Data were subjected to analysis of variance

procedures. All statistical analysis were performed using the Statistical Analysis
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System (1991). A completely randomized designin a 3 (breed) X 2 (sex-class)
factorial arrangement was used. All categories of breed and sex and all
combinations of these were used.

Regression analysis was utilized to predict carcass composition for each
breed and sex-class given actual fat thickness at the 12th/13th rib as the
independent variable. Linear regression analysis was used to develop regression
equations based on percentage total fat, percentage subcutaneous fat, percentage
seam fat, percentage internal fat, percentage lean, and percentage bone given
actual fat thickness at the 12th/13th rib. Residual standard deviations (RSD)

were generated for each regression equation.
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RESULTS AND DISCUSSION

Major Wholesale Cut Comparisons. Means and standard deviations are
reported by major cuts as a proportion of the entire carcass for each breed and
sex in Tables 2 through 4. The main effects of breed, sex, and yield grade have
been analyzed by analysis of variance using the general linear model. Results of
this analysis are reported in Table 5 indicate that there is a highly significant
difference (P < .001) between breeds and yield grades when the main effects
were used in the model and the leg was analyzed by weight. But, when the leg
was analyzed by percentage of the carcass, yield grade was the only factor which
was significant (P<.001). In the loin, when analyzed by percentage of the carcass
weight, sex and yield grade effects were significant (P < .01 and P <.001,
respectively). The rack showed significant effects only when analyzed by kg of
weight; breed was highly significant at P < .001 and yield grade was highly
significant at P < .001. When analyzed by weight, the shoulder was significant (P
<.001) for breed and yield grade; when analyzed by percentage of the carcass
only the yield grade effect was significant (P < .01). Analysis of the total weight
of the four main cuts revealed a significant difference for the breed effect (P<
:001) and for the yield grade effect (P < .001). Analysis of the percentage of the
side weight found in the four major cuts showed that only yield grade was
significant (P < .001). Table 6 reports the ANOVA for total loin weight, the
interactions for breed X sex and yield grade X breed were both significant (P <
.01 and P < .01, respectively) and were therefore used in the model. Upon
further analysis, the yield grade X breed interaction was highly significant (P <
001).



Table 2: Means and standard deviations for individual weights and percentages of the side

weight segmented by major cuts for USDA yield grade and sex in Suffolk lambs

USDA
yield Leg Loin Rack Shoulder Total
grade n kg % kg % kg %o kg % kg Y%
Wethers
1 3 430 3400 115 9.10 104 834 306 2439 9.56 75.83
(58)  (50) (18) (43) (O7) (L11) (23) (221)
2 3 460 3169 147 1013 135 9.18 329 2267 1071 7366
(72)  (52) (22) (55) (37) (131) (60) (1.26)
3 3 557 3204 177 1017 155 8.69 347 1985 1236 7074
(87) (251) (27) (62) (52) (139) (73) (190)
4 3 697 3169 222 1007 170 7.72 356 1647 1445 6596
(72)  (98) (27) (38) (27) (52) (42) (378)
5 2 604 3054 202 1020 191 967 403 2042 1399 7084
(37)  (91)  (07) (03) (09) (14) (43) (279)
Average 546 3210 170 992 148 8.65 344 2078
(118) (L60) (44) (60) (40) (L11) (53) (3.56)
Ewes .
1 1 357 3589 104 1049 81 816 212 2130 754 7583
[ N N S I ) ) =)
2 5 468 3359 148 1069 132 9.53 280 2022 1027 7403
(81) (157) (14) (69) (29) (1.62) (43) (170)
3 3 597 3209 187 1002 164 893 386 2082 1335 7185
(1.23) (88) (48) (60) (21) (L02) (75) (L75)
4 4 605 3184 207 1082 174 927 391 2057 1378 7250
(45)  (95) (35) (L0O) (20) (L89) (28) (1.17)
5 1 543 3147 213 1236 151 875 363 2103 1270 7361
N R S I I R = R
Average 532 3278 175 1069 149 918 335 2058
(107) (161) (43) (87)  (34) (140) (74) (134)
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Table 3: Means and standard deviations for individual weights and percentages of the side
weight segmented by major cuts for USDA yield grade and sex in F12 lambs

USDA
yield Leg Loin Rack Shoulder Total
grade n kg % kg % kg % kg % kg %

“Wethers

1 2 432 3425 124 968 130 1031 286 2251 977 7675
(62) (1400 (16) (30) (27) (3.19) (12) (1.38)

2 7 447 3292 136 1001 119 883 295 2181 997 73.56
) (73)  (107) (26) (52) (16) (1.09) (51) (248)

3 1 442 3288 138 1030 125 932 307 2282 1012 7532
) [ I B O = e ) -)

4 4 532 3145 187 1104 166 981 326 1927 1210 7157
(42) (99 (18 (57) (12) (64) (61) (3.29)

5 1 58 3163 212 1143 164 884 327 1763 1288 69.52
S e N N = T T = T o
Average 477 3262 153 1035 136 932 305 2101
(74)  (132) (34) (73) (26) (129) (47) (2.75)

Ewes

1 3 362 3260 126 1131 94 842 220 2000 802 7233
(66) (44) (28) (74 (19) (.33) (35) (2.9%)

2 6 443 3357 136 1030 126 951 264 2008 968 7345
(4) (L18) (17) (47) (28) (147) (200 (1.75)

3 2 498 3387 144 985 137 940 273 1849 1052 71.61
(A31)  (07)  (32) (44) (31) (39) (8) (61)

4 3 554 3301 189 1127 169 1010 293 1744 1205 7182
(34)  (1.02) (11) (18) (12) (39) (37) (162}

5 1 645 2936 227 1032 199 904 450 2046 1520 69.19
A A S T o B T 5 B )
Average 470 3302 152 1064 135 936 274 1935
97) (138) (35 (7)) (37) (1.07) (63) (2.00)

& Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 4: Means and standard deviations for individual weights and percentages of the side
weight segmented by major cuts for USDA yield grade and sex in Commercial Rambouillet

lambs
USDA
yield Leg Loin Rack Shoulder Total
grade kg % kg % kg Yo kg % kg %
Wethers
1 459 3427 123 9.19 115 858 244 1820 940 7024
[ S o R T O B I B )
2 411 3410 112 9.26 119 983 242 2004 884 7323
(23)  (194) (20) (L02) (22) (1.30) (26) (211)
3 421 3233 131 1007 123 949 275 2107 950 7296
(23)  (60) (1) (66) (09) (1.23) (31) (141)
4 498 3090 172 1067 153 952 356 2219 1179 73.28
(53) (152) (28) (L30) (19) (132) (13) (1.85)
5 572 3028 196 1038 1.80 951 382 2017 1330 7034
03 (4 (17) (110 (02) (08 (31) (122)
Average 461 3239 14 9.94 137 955 298 2072
(65) (205) (37) (1.09) (27) (1.08) (62) (192)
Ewes
1 353 3495 98 974 96 9.47 244 2409 791 7824
[ A N & A o T B 5 B 5 B )
2 346 3409 100 9.80 95 935 212 2081 753 7404
47)  (57)  (19) (49) (1) (73) (41) (L42)
3 395 3283 124 1026 112 9.40 249 2081 881 7331
(40)  (179) (20) (78) (12) (148) (25) (2.27)
4 459 3113 156 1071 133 897 313 2089 1060 71.70
(65) (127) (12) (1L74) (25) (79 (76) (L.59)
5 493 2942 188 1118 190 1152 347 2053 1217 7264
(77)  (28)  (32) (29) (06) (206) (90) (2.34)
Average 4.0§ 3240 133 1034 122 9.56 269 2101
(73) (204 (36) (104) (34 (130) (69) (179

15



Table 5: ANOVA for Suffolk, F12, and Commercial Rambouillet major cut analysis

16

Model/
source of variation® df MS F P Error term
Leg (kg):

Breed 2 952 23.35 0001 Error
Sex 1 131 322 0765 Error
Yield grade 1 34.05 83.51 0001 Error
Residual error 83 41
Total 87 98

Percentage leg:
Breed 2 17 10 9031 Error
Sex 1 283 173 1917 Error
Yield grade 1 101.47 6219 0001 Error
Residual error 83 1.63
Total 87 279

Percentage loin: .
Breed 2 183 2.9 0556 Error
Sex 1 5.06 8.26 0051 Error
Yield grade 1 1115 18.22 .0001 Error
Residual error 83 61
Total 87 79

Rack (kg):

Breed 2 41 8.23 .0005 Error
Sex 1 06 125 2671 Error
Yield grade 1 517 105.25 0001 Error
Residual error 83 05
Total 87 11

Percentage rack:
Breed 2 296 2.04 1366 Error
Sex 1 74 .51 4780 Error
Yield grade 1 1.82 126 .2656 Error
Residual error 83 145
Total 87 148



Table 5: Continued
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Model/
source of variation? df M5 F P Error term
Shoulder (kg):
Breed 2 297 1358 .0001 Error
Sex 1 117 5.34 0233 Error
Yield grade 1 13.55 61.96 0001 Error
Residual error 83 22
Total 87 44
Percentage shoulder:
Breed 2 713 1.40 2522 Error
Sex 1 6.21 122 2726 Error
Yield grade 1 4032 792 0061 Error
Residual error 83 5.09
Total 87 548
Total (kg):
Breed 2 41.86 24.62 0001 Error
Sex 1 6.82 4.01 -0485 Error
Yield grade 1 213.96 125.87 0001 Error
Residual error 83 170
Total 87 4.95
Total percentage:
Breed 2 559 84 A342 Error
Sex 1 5.28 80 .3750 Error
Yield grade 1 137.67 2075 .0001 Error
Residual error 83 6.64
Total 87 8.05

Finewool first cross offsp:

insignificant and were therefore pooled with the appropriate error term.

ring of Suffolk sires and Commercial Rambouillet dams,
bInitia.lly, the breed X sex, yield grade X breed, yield grade X sex,
sex effects were also partitioned. However, upon analysis, these terms wel

yield grade X breed X
re shown to be highly



Table 6: ANOVA for Suffolk, F13, and Commercial Rambouillet 1 major cut analysis
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Model/

source of variation? df MS F P Error term
Loin (kg):

Breed (sex) 5 .08 167 1525 Error

Yield grade (breed) 3 2.70 5450 .0001 Error

Residual error 79 05

Total 87 16

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.

bI.nitially, the yield grade X sex, yield grade X breed X sex effects were also partitioned.

However, upon analysis, these terms were shown to be highly insignificant and were th
pooled with the appropriate error term.
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Tukey's mean separation was used to distinguish differences between
breeds and sexes. The Suffolk lambs were higher (P < .05) than either the F1
and the Rambouillet for leg weight, shoulder weight, and total weight of major
cuts. The Suffolk lambs also differed (P < -05) from the Rambouillet lambs for
loin weight. Wethers were higher (P < .05) in percentage loin than the ewes.

Tables 7 through 24 report the means and standard deviations for
dissectable lean, bone, subcutaneous fat, seam fat, and internal fat and ANOVA
analysis from the leg, loin, rack, and shoulder.

Tables 10 and 11 report the results of analysis of variance for the leg.
ANOVA revealed that when weight of lean was analyzed, breed and sex were
both highly significant (P < .001). When percentage lean in the leg was analyzed,
sex was highly significant (P < .001) and yield grade was significant (P < .05).
Analysis of bone weight and percentage bone in the leg, revealed that breed, sex,
and yield grade were all highly significant (P < .001). Percentage subcutaneous
fat in the leg was highly significant (P < -001) for sex effects and was significant
(P < .05) for breed effect. Seam fat weight was highly significant (P < .001) for
sex and breed was significant at P < .05 when analyzed by percentage seam fat,
sex was significant at P < .001. Total weight of the leg was highly significant (P <
-001) for breed and sex effects. Table 11 reports analysis of the weight of
subcutaneous fat in the leg, and revealed that breed and yield grade X sex effects
were both highly significant (P < .001).

Analysis of variance is reported for the loin in Tables 15 and 16. Lean
weight was highly significant (P < .001) for breed and yield grade effects and
percentage lean was highly significant (P < .001) for yield grade effects. Bone
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Table 7: Means and dard deviations d by di ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the leg for USDA yield grade, and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

1 3 269 6269 97 2269 41 923 12 277 08 181 427 99.20
(29) (179) (09) (95) (17) (260) (05) (80) (05) (L23)

2 3 257 5643 99 2151 65 1412 23 499 11 220 456 99.24
(22) (543) (20) (94) (16) (L37) (06) (53) (13) (249)

3 3 311 558 114 2058 90 1601 27 485 10 191 553 9921
(52) (66) (16) (89) (19) (1.84) (07) (98) (09 (73)

4 3 387 5562 142 2041 114 1622 42 597 10 141 694 9964
(31) (160) (11) (131) (21) (140) (15) (1.52) (07) (1.09)

5 2 337 5569 124 2050 101 1684 32 528 06 110 600 9940
(46) (4.28) (03) (76) (04) (1.60) (O1) (53) (09) (1.55)

Average 310 5737 115 2118 81 1432 27 474 09 173
(59) (391) (21) (124) (31) (329) (13) (140) (07) (1.33)

Ewes
1 1 237 6645 81 2274 25 712 07 191 05 140 356 99.62
L I o B o B I G N C B C B C B G
2 5 273 5839 9 2078 59 1258 23 483 13 270 464 9927
(48) (38) (08) (196) (14) (1.17) (07) (98) (.05) (91)

3 3 335 5587 106 1781 102 1715 33 561 .16 263 592 99.08
(78) (344) (21) (86) (18) (L75) (09) (L14) (07) (L.OO)

4 4 330 5452 106 1761 117 1933 35 571 .13 211 601 9928
(30) (112) (06) (99) (07) (50) (07) (1.05) (04) (61)

5 1 263 4837 126 2322 87 159 33 602 31 568 539 99.25

Average 299 5660 102 1955 84 1534 28 513 14 264
(56) (419) (14) (241) (32) (384) (10) (134) (07) (L19)
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Table 8: Means and Jard deviation: d by di ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the leg for USDA yield grade and sex for F12 crossbred lambs
USDA Lean Bone Subcutaneous ~ Seam fat  Internal fat Total

yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

12 244 510 100 2282 51 1162 27 59 .14 311 436 99.61
(13) 490) (22) (181) (13) (128) (10) (142) (02) (00)

27 251 5650 92 2062 68 1530 21 445 11 231 443 9919
(36) (352) (14) (129) (18) (319) (09) (149) (06) (1.37)

3 1266 6027 92 2074 62 1407 13 298 07 154 440 9959
L I L o R o NN o SO &% S & S A0 SR

4 4271 5100 104 1951 105 1969 35 660 .12 219 527 9899
(23) (306) (09) (133) (20) (245) (08) (145) (03) (66)

5 1306 524 102 1741 131 2237 33 565 .10 163 582 9930
S e s e S} =)
Average 260 5495 97 2041 80 1637 26 521 11 229
(3 (417) (13) (174 (29) (395 (11) (167) (05) (L04)

Ewes

13220 6078 75 2101 39 1048 21 585 04 121 360 9934
(39) (88) (09) (206) (18) (278) (04) (54) (04) (127)

2 6253 5718 88 1918 66 1481 19 419 .14 316 439 9914
(28) (316) (08) (86) (13) (247) (09) (L64) (06) (152)

3 2280 5647 86 1727 91 1797 25 49 13 273 495 99.41
(66) (160) (21) (41) (38) (295 (08) (37) (03) (136)

4 3 305 5506 90 1633 109 1970 31 554 .14 260 549 9924
(18) (58) (05) (17) (11) (L21) (08) (143) (02) (48)

5 1 327 5077 108 1674 145 2250 42 647 20 302 642 9951
S A I o B O B O R O B &0 S &
Average 265 5695 .87 1881 .78 158 24 505 12 259
(45 ©26) (11) (208) (38 (42D (09 (140) (06) (134)
& Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.




Table 9: Means and dard deviations seg; d by di ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the leg for USDA yield grade and sex for Commercial
Rambouillet lambs
USDA Lean Bone Subcutaneous ~ Seam fat Internal fat Total

yield fat
grade n kg % kg %o kg % kg % kg % kg %
“Wethers

1 128 6152 107 2334 32 692 .18 39 .16 356 455 9931
o I O B = I O R I N C R o B )

2 5227 5521 95 2324 59 1438 17 409 10 235 408 99.27
(21) (237) (08) (173) (08) (240) (03) (78) (05) (1.22)

3 3 263 5606 90 2129 66 1559 .19 459 08 188 419 99.42
(07) (174) (10) (1.32) (19) (403) (08) (218) (07) (1.63)

4 4 251 5044 97 1943 101 2027 32 650 .13 257 494 9921
(30) (L09) (12) (143) (13) (81) (02) (101) (06) (1.00)

5 2 301 5258 112 1957 81 1408 64 1123 12 205 570 9952
(17) (326) (01) (11) (44) (7.54) (38) (6.62) (15) (2.57)

Average 249 5418 98 2135 73 1566 28 578 11 236
(32) (352) (11) (215) (26) (454) (19) (3.19) (07) (129)

11 202 5725 86 2439 42 1181 .10 270 11 308 351 9923
[ T B N o B o B O B Co B € N O B G}

2 4 206 5937 74 2121 44 1289 12 356 .08 © 222 344 9924
(29) (241) (13) (136) (05) (248) (05) (143) (06) (1.18)

3 4 22 5719 79 1997 60 1525 15 391 12 299 392 99.31
(28) (2200 (07) (117) (02) (L22) (04) (98) (04) (77

4 4 262 5741 81 1776 79 1702 22 465 11 247 456 9931
(29) 414) (10) (47) (23) (288) (10) (1.63) (03) (61)

5 2 259 5253 9 1953 101 2065 27 536 07 145 490 9951
(39) (23) (17) (39 (03) (72) (14) (202) (03) (29)

Average’ 233 5721 81 1995 65 1558 .18 413 .10 245
(35 (323) (12) (200) (23) (3.36) (09) (143) (04) (88)
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Table 10: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from

the leg for Suffolk, F12, and Commercial Rambouillet lambs

Model/
source of variationP df MS ¥ P Error term
Lean (kg):

Breed 2 3.35 25.62 0001 Error
Sex 1 5.07 38.72 0001 Error
Yield grade 1 a1 87 3530 Error
Residual error 83 13
Total 87 25

Percentage lean:
Breed 2 18.34 208 1311 Error
Sex 1 463.58 52.63 0001 Error
Yield grade 1 47.81 543 0222 Error
Residual error 83 8.81
Total 87 14.59

Bone (kg);

Breed 2 32 21.28 0001 Error
Sex 1 .39 26.15 0001 Error
Yield grade 1 .38 25.09 .0001 Error
Residual error 83 01
Total 87 03

Percentage bone:
Breed 2 18.41 8.45 .0005 Error
Sex 1 137.82 63.23 0001 Error
Yield grade 1 52.52 24.09 .0001 Error
Residual error 83 218
Total 87 446



Table 10: Continued
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Model/
source of variationP df MS B P Error term
Percentage subcutaneous fat:
Breed 2 31.88 450 0139 Error
Sex 1 668.04 94.31 0001 Error
Yield grade 1 34 .05 8270 Error
Residual error 83 7.08
Total 87 14.72
Seam fat (kg):
Breed 2 03 3.26 0434 Error
Sex 1 49 48.98 .0001 Error
Yield grade 1 03 288 0934 Error
Residual error 83 01
Total 87 .02
Percentage seam fat:
Breed 2 227 79 4563 Error
Sex 1 65.20 22.80 -0001 Error
Yield grade 1 5.36 187 1747 Error
Residual error 83 2.86
Total 87 3.55
Internal fat (kg):
Breed 2 .00 .55 5763 Error
Sex 1 01 2.52 1162 Error
Yield grade 1 01 1.66 .2007 Error
Residual error 83 .00
Total 87 00



25

Table 10: Continued

Model/
source of variationP df M5 F P Error term
Percentage internal fat:
Breed 2 54 .38 6858 Error
Sex 1 23 .16 6907 Error
Yield grade 1 397 2.79 0985 Error
Residual error 83 142
Total 87 142
Total (kg):
Breed 2 9.37 2329 0001 Error
Sex 1 3373 83.85 .0001 Error
Yield grade 1 130 324 0756 Error
Residual error 83 40
Total 87 97
Total percentage:
Breed 2 03 29 7493 Error
Sex 1 .03 26 6113 Error
Yield grade 1 .01 04 .8354 Error
Residual error 83 12
Total 87 11

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams,

bln.itially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly
insignificant and were therefore pooled with the appropriate error term.
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Table 11: ANOVA for dissectable subcutaneous fat from the leg for Suffolk, F12, and
Commercial Rambouillet lambs

Model/

source of variationP df MS F P Error term
Subcutaneous fat (kg):

Breed 2 34 10.81 0001 Error

Yield grade (sex) 2 229 73.68 0001 Error

Residual error 83 03

Total 87 .09

Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.

bInitially, the breed X sex, yield grade X breed, yield grade X breed X sex effects were
also partitioned. However, upon analysis, these terms were shown to be highly insignificant and
were therefore pooled with the appropriate error term.
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Table 12: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the loin for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg Yo kg %
Wethers

1 3 62 5369 24 2160 21 1841 05 405 02 224 115 10000
(15) (555) (03) (5.09) (05) (435) (05) (384) (03) (2.80)

2 3 72 4901 25 1687 30 2080 .17 1178 02 155 147 10001
(09) (253) (10) (514) (03) (92) (07) (465) (03) (L53)

3 3 85 4837 25 1435 46 2541 17 969 04 237 177 10018
(09) (£05) (06) (316) (12) (328) (06) (225) (01) (73)

4 3 102 4612 36 1629 54 2449 18 786 .12 540 222 10015
(06) (304) (09) (254 (07) (229) (15) (6.35) (14) (6.06)

5 2 .88 4381 27 13.60 58 2855 24 1212 04 204 202 100.12
(03) (290) (02) (66) (04 (127) (04) (L50) (01 (70)

Average 81 4851 28 1675 41 2317 16 888 05 277
(17) (462) (08) (435) (15) (426) (10) (470) (07) (3.08)

1 1 63 6043 20 1913 15 1435 07 652 .00 00 105 10043

2 5 78 5339 21 1387 32 2178 13 848 03 237 147 9988
(09) (599) (06) (358) (03) (1.86) (05) (275) (04) (3.08)

3 3 91 4844 24 1253 49 2661 20 1028 .04 215 187 100.01
(23) (188) (10) (298) (08) (544) (08) (L65) (03) (1.24)

4 4 95 461 7 1267 61 2931 21 997 04 179 207 9988
(13) (265 (09) (294) (10) (64) (05 (189) (01) (41)

5 1 73 3447 41 1936 70 3277 11 511 18 830 213 10000
[ I B TR oo RN o S o N A0 S A S -)
Average 84 4941 24 1401 45 2522 16 891 05 241
(16) (7.02) (09) (355) (17) (542) (07) (244) (05) (254)
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Table 13: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the loin for USDA yield grade and sex for F12 lambs
USDA Lean Bone Subcutaneous ~ Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg % kg %
Wethers

1 2 68 5576 22 1783 21 1719 08 650 04 275 124 10003
(03) (530) (06) (231) (04) (84 (00) (1.12) (04) (275)

27 7 4916 2 1640 3@ 201 10 727 05 410 136 9993
(12) (284) (07) (418) (09) (435) (06) (448) (04) (3.31)

3 1 76 5508 20 1475 26 1869 .16 1180 00 00 139 100.33
[ B GO B A o B o B o Y ¢ B € N O B )

4 4 76 4097 28 1533 56 3004 22 1144 04 216 186 99.93
(10) (484) (08) (416) (06) (1.98) (06) (213) (01) (64)

5 1 8 387 31 1452 76 3597 20 942 03 150 212 10021
L A A e o T o B 5 N o N O B O B 5
Average 71 4756 24 1607 39 24690 14 872 04 295
(10) (659 (07) (354) (18) (6.19) (07) (377) (03) (2.63)

Ewes

1 3 66 5264 20 1526 28 2138 06 494 08 564 126 99.86
(09) (429) (07) (284) (1) (389) (05) (5.02) (05) (3.10)

2 6 66 4884 20 1451 33 2475 13 958 03 238 136 100.06
(09) (453) (05) (224) (04 (3.15) (05) (275) (03) (1.95)

3 2 66 4565 17 1250 42 2900 .14 955 04 334 144 10005
(15) (18) (01) (342) (15) (407) (06) (1.90) (04) (3.19)

4 3 8 4393 20 1070 60 3194 23 1211 03 141 1.89 100.09
(07) (L15) (02) (77) (05) (L09) (05) (3.14) (02) (73)

5 1 91 4020 34 1500 71 3120 27 1200 04 180 227 100.20
(A I G R R C I B O RG]
Average 71 4762 21 1366 41 2651 15 932 .04 293
(12) (486) (05 (263) (16) (477) (08) (3.78) (03) (2.42)
8 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 14: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the loin for USDA yield grade and sex for Commercial

Rambouillet lambs
—_—
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade kg % kg % kg % kg % kg % kg %
Wethers

1 1 .66 5387 27 2214 20 1624 06 480 03 258 122 9963
I A N I o I R R S 0 Ry A0

2 5 54 4893 19 1610 27 2358 10 929 03 229 113 100.13
(07) (501) (08) (364) (09) @59) (02) (312) (03) (L78)

3 3 62 4794 18 1366 34 2533 14 1120 .03 188 131 100.00
(07) (7.78) (07) (479) (09) (500) (05) (457) (02) (L6d)

4 4 68 3983 23 1861 57 3311 .09 557 15 786 172 99.98
(12 @31) (04) (211) (12) @79) (10) (588) (12) (5.99)

5 2 8 4373 24 1228 55 278 25 1260 07 366 19 100.12
(03) (503) (07) (239) (12) (385) (U3) (40) (03) (1.78)
Average 65 4594 21 1484 40 2653 12 882 06 390
(12) (644) (06) (380) (17) (627) (07) (455) (08) (3.95)
Ewes

1 1 45 4562 15 1521 25 2535 04 369 10 1014 98 100.00
[ A B N N N O Y &5 B A S )

2 4 51 5101 5 1443 23 2304 08 818 03 347 100 10012
(1) (L61) (05) (270) (06) (461) (02) (52 (01) (93)

3 4 59 4735 18 1437 35 2808 07 542 06 478 124 10000
(10) (L0S) (03) (236) (07) (298) (04) (265) (03) (259)

44 69 M5 17 1102 46 2955 .16 1044 07 441 156 10001
(05) (319) (03) (208) (09) (494) (10) (571) (08) (5.38)

5 2 .79 4184 27 453 60 3271 20 987 02 106 188 100.00
(21) (423) (02) (165) (06) (9.07) (15) (6.16) (O1) (33)
Average 61 4674 18 1357 37 2756 11 797 05 419
(19 (380) (05) @254 (14) (536) (08) (424) (05) (3.47)




Table 15: ANOVA for di:

ble lean, bone, sub
the loin for Suffolk, F12, and Commercial Rambouillet lambs
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fat, seam fat, and internal fat from

Model/
source of variationP df MS F P Error term
Lean (kg):

Breed 2 33 28.61 0001 Error
Sex 1 00 .01 9386 Error
Yield grade 1 60 52.19 0001 Error
Residual error 83 01
Total 87 02

Percentage lean:
Breed 2 44.22 2.68 0746 Error
Sex 7.35 45 5065 Error
Yield grade 1 1271.66 77.04 0001 Error
Residual error 83 16.51
Total 87 31.59

Bone (kg):

Breed 2 04 9.87 0001 Error
Sex 1 .03 7.03 0096 Error
Yield grade 1 .06 17.17 0001 Error
Residual error 83 .00
Total 87 .01

Percentage bone:
Breed 2 7.66 75 4741 Error
Sex 1 99.55 9.78 .0024 Error
Yield grade 1 138.75 13.63 0004 Error
Residual error 83 10.18
Total 87 12.68



Table 15: Continued
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Model/
source of variationP df Ms F P Error term
Subcutaneous fat (kg):
Breed 2 05 792 0007 Error
Sex 1 .00 69 4078 Error
Yield grade 1 1.65 253.34 0001 Error
Residual error 83 01
Total 87 .03
Percentage subcutaneous fat:
Breed 2 48.98 353 0338 Error
Sex 1 57.99 418 0441 Error
Yield grade 1 1277.43 92.05 .0001 Error
Residual etror 83 13.88
Total 87 29.94
Seam fat (kg):
Breed 2 02 537 0064 Error
Sex 1 .00 00 9453 Error
Yield grade 1 19 47.52 .0001 Error
Residual error 83 00
Total 87 .01
Percentage seam fat:
Breed 2 9.99 71 4949 Error
Sex 1 14 01 9217 Error
Yield grade 1 145.09 10.30 0019 Error
Residual error 83 14.08
Total 87 15.18



Table 15: Continued
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Model/
source of variationP df MsS F P Error term

Internal fat (kg):
Breed 2 00 41 6662 Error
Sex 1 .00 37 5464 Error
Yield grade 1 .01 299 0878 Error
Residual error 83 00
Total 87 .00

Percentage internal fat:

Breed 2 16.86 181 1706 Error
Sex 1 .01 00 9718 Error
Yield grade 1 03 .00 9533 Error
Residual error 83 933
Total 87 9.29

Total percentage:
Breed 2 0 04 9598 Error
Sex 1 02 40 5267 Error
Yield grade 1 .03 67 4153 Error
Residual error 83 04
Total 87 04

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
yield grade X breed, yield grade X sex, yield grade X breed X

Pnitially, the breed X sex,

sex effects were also partitioned. However, upon analysis,
insignificant and were therefore pooled with the approprial

these terms were shown to be highly
te error term.
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Table 16: ANOVA for total dissectable weight (kg) from the loin for Suffolk, F12, and

Commercial Rambouillet lambs
Model/
source of variationP df MS F P Error term

Total (kg):

Yield grade (breed) 3 271 54.79 0001 Error
Breed (sex) 5 08 166 1536 Error
Residual error 79 05
Total 87 .16

Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.

blnitially, the yield grade X sex, yield grade X breed X sex effects were also partitioned.
However, upon analysis, these terms were shown to be highly insignificant and were therefore
pooled with the appropriate error term.
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weight was highly significant (P < .001) for breed and yield grade and was
significant (P < .01) for sex effect. Percentage bone was highly significant

(P < .001) for yield grade effect and was significant (P < .01) for sex effect. When
analyzed for subcutaneous fat weight, breed and yield grade effects were both
highly significant (P < .001). When analyzed by percentage subcutaneous fat,
yield grade was highly significant (P < .001) and breed and sex effects were
significant at P < .01. In the loin, when seam fat was analyzed by weight, yield
grade was highly significant (P < .001) and breed was significant at P < .01.
Percentage seam fat was significant (P < .01) for yield grade. Table 16 reports
ANOVA for total weight of the loin, yield X breed was highly significant

(P <.001) when used in the model.

Table 20 reports the results of analysis of variance for the rack. Breed was
highly significant (P <.001) for lean weight and for total weight of the rack, and
was significant (P < 01) for percentage lean and bone weight. Also, breed was
significant (P < .05) for subcutaneous fat. Sex was significant (P < .01) for
Ppercentage bone and (P < .05) for bone weight and percentage subcutaneous fat.
Yield grade had a highly significant (P < .001) effect on all compositional tissues
for weight and as a percentage of the rack, expect for internal fat weight and
percentage as well as total percentage. Yield grade was significant (P < .05) for
bone weight.

In the shoulder, breed had a highly significant (P < .001) effect on the
model for lean weight and total weight and was significant (P < .01) for
percentage lean, bone weight, and seam fat weight. Sex was significant (P < .01)
for bone weight and was significant (P < .05) for percentage bone and total

weight. Yield grade was significant (P < .05) for percentage bone, and highly
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Table 17: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the rack for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg Yo kg % kg % kg %
Wethers

1 3 50 4759 26 2549 19 1806 07 715 Ol 101 104 99.30
(02) (1.32) (02) (328) (10) (8.19) (05) (484) (00) (.19)

2 3 52 3850 30 2284 28 2114 2 1578 Ol 88 134 9923
(13) (148) (08) (3.38) (06) (305) (10) (401) (O1) (89)

3 3 57 373 31 2117 35 2240 28 1736 02 146 154 9912
(18) (162) (06) (4.22) (14) (210) (13) (290) (01) (31)

4 3 68 4007 30 1772 39 2316 .30 1630 03 177 170 99.63
(08) (431) (04) (61) (07) (494 (15) (G71) (01) (59

5 2 6 3304 33 1737 56 2931 .35 1824 02 133 190 9929
(07) (236) (03) (213) (02) (49) (04) (119 (02) (90)

Average 57 3964 30 2117 34 2235 24 1486 02 129
(12) (528) (05) (406) (14) (533) (13) (553) (01) (61)

1 1 43 5307 22 2737 10 1229 .05 670 00 56 .81 100.00
[ T G B T o B o B o R o T o B G A

2 5 55 4199 27 2052 27 2101 20 1470 .02 124 131 9945
(10) (301) (08) (123) (02) (353) (10) (3.93) (01) (50)

3 3 62 3750 30 1825 37 2273 32 1897 .03 177 163 9922
(14) (623) (02) (113) (05) (427) (10) (430) (01) (47)

4 4 63 3635 31 1748 53 2956 .24 1415 03 161 173 9914
(04) (278) (08) (290) (19) (7.03) (11) (7.30) (01) (76)

5 1 44 2883 24 1562 53 3514 .30 1982 .00 30 151 99.70
[ I G B G I O B O A o T o B o A S B )
Average 57 3927 28 1930 37 2421 .23 1525 .02 134
(11) (631) (06) (3.24) (17) (717) (11) (555) (01) (.67)
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Table 18 : Means and dard deviations d by di ble lean, bone, sub
fat, seam fat, and internal fat from the rack for USDA yield grade and sex for F1? lambs
USDA Lean Bone Subcutaneous ~ Seam fat Internal fat Total
yield fat
grade 'n kg % kg % kg % kg % kg % kg %
“Wethers
1 2 61 4666 29 2228 21 1590 .17 1398 01 61 129 9944
(18) (429) (08) (125 (05) (37) (04) (641) (01) (86)
2 7 45 3767 26 2190 25 2162 20 1638 03 211 118 9969
(08) (454) (04) (Li6) (06) (473) (03) (1.21) (01) (47)
3 1 58 4601 22 1775 19 1522 .23 1848 .03 217 125 99.64
(ORI RN C R S TR G R o B o R o B o B
4 4 53 3179 31 1856 45 2693 .33 2005 03 178 164 9912
(04) (136) (07) (405 (05) (263) (07) (3.79) (00) (.16)
5 1 53 3241 27 1634 59 3629 23 1413 00 00 162 9917
(G I o T G I C T o T o B B O R o
Average 50 3751 28 2042 32 2282 23 1703 02 169
(10) (624) (05) (291) (13) (637) (08) (340) (01) (80)
Ewes
1 3 31 3368 22 239 22 2346 .16 1606 02 218 93 9928
(06) @75 (02) (3.00) (04) (1.83) (08) (610) (01) (91)
2 6 47 3725 26 2044 29 2326 21 1653 02 176 125 9922
(11) (1.32) (08) (296) (04) (326) (06) (274) (02) (:85)
3 2 50 3670 27 1976 30 2177 .27 1954 01 107 136 98.84
(06) (356) (09) (187) (11) (306) (05) (64 (O1) (71)
4 3 56 3311 25 1493 55 3243 29 1733 03 150 168 99.30
(07) (1.93) (04) (342) (06) (L99) (02) (86) (01) (45)
5 1 61 3059 30 1530 .63 3174 38 1895 06 297 198 9954
[ I T I o B B o B CO R O A I
Average 47 3519 © 26 1960 35 2550 23 1716 02 178
(12) (2.86) (06) (407) (15) (486) (08) (3.10) (02) (81)

3 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 19: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the rack for USDA yield grade and sex for Commercial
Rambouillet lambs
USDA Lean Bone Subcutaneous ~ Seamfat  Internal fat Total

yield fat
grade n kg % kg % kg % kg % kg %o kg %
Wethers

101 49 429 25 2213 20 1739 17 1502 03 277 114 9960
[ e B A I B T A o B

2 5 47 3937 30 2465 23 1965 17 1485 01 68 118 9920
(12) (334) (10) (408) (02) (321) (02) (265 (O1) (79)

3 3 46 3757 23 1883 30 2428 21 1706 .02 155 122 99.30
(05) (1.38) (07) (432) (05) (389) (00) (1.66) (02) (1.61)

4 4 47 3093 26 1732 46 2998 29 1902 04 231 152 9955
(09) (309) (06) (320) (07) (190) (05) (338) (02) (146)

5 2 60 3332 27 1512 52 2911 35 1955 04 227 179 99.37
(08) (505 (04) (195) (07) (3.74) (00) (42) (00) (.03)
Average 49 3615 27 2009 34 2444 23 1704 02 1.64
(09) (481) (07) (486) (13) (5.52) (07) (298) (02) (1.27)
Ewes

1 1 34 3602 20 208 26 2749 14 1469 00 00 95 905
[ I B A G N e S v B o B O

2 4 37 3972 18 193¢ 23 2416 10 1098 05 511 94 9931
(06) (647) (02) (130) (05) (458) (04) (478) (07) (5.87)

3 4 43 3850 22 1928 27 2351 18 1624 (02 192 112 9945
(01) (3.95) (03) (1.37) (04) (180) (05) (287) (00) (35)

4 4 47 3548 20 1534 36 2676 27 1984 02 155 131 9898
(06) (317) (02) (181) (08) (293) (12) (592) (01) (50)

5 2 ¢ 3401 34 1769 57 3014 31 1631 03 166 190 99.64
(11) (464) (05) (326) (04) (123) (04) (271) (01) (28)

Average 45 37.25 22 1814 32 2570 20 1568 .03 251
(10) (455) (06) (241) (12) (354) (10) (5.11) (04) (3.21)
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Table 20: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from

the rack for Suffolk, F13, and Commercial Rambouillet lambs

Model/
source of variationP df MS F P Error term
Lean (kg):

Breed 2 09 10.46 0001 Error
Sex 1 02 170 1956 Error
Yield grade 1 20 21.81 .0001 Error
Residual error 83 01
Total 87 01

Percentage lean:
Breed 2 106.75 635 0027 Error
Sex 1 6.22 37 5447 Error
Yield grade 1 800.33 47.62 0001 Error
Residual error 83 16.81
Total 87 27.21

Bone (kg):

Breed 2 02 5.31 0067 Error
Sex 1 02 6.25 0144 Error
Yield grade 1 01 431 0410 Error
Residual error 83 .00
Total 87 .00

Percentage bone:
Breed 2 5.74 83 4411 Error
Sex 1 52.19 7.52 0075 Error
Yield grade 1 544.12 78.39 0001 Error
Residual error 83 6.94
Total 87 13.71



Table 20: Continued
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Model/
source of variationP df MS F P Error term
Subcutaneous fat (kg):
Breed 2 02 3.72 .0284 Error
Sex 1 00 74 .3907 Error
Yield grade 1 114 190.74 0001 Error
Residual error 83 01
Total 87 02
Percentage subcutaneous fat:
Breed 2 23.16 139 2552 Error
Sex 1 82.02 492 0293 Error
Yield grade 1 1161.78 69.65 .0001 Error
Residual error 83 16.68
Total 87 30.74
Seam fat (kg):
Breed 2 01 273 0711 Error
Sex 1 .00 77 3832 Error
Yield grade 1 35 66.53 0001 Error
Residual error 83 01
Total 87 .01
Percentage seam fat:
Breed 2 4532 291 0600 Error
Sex 1 1.95 13 7242 Error
Yield grade 1 305.94 19.66 .0001 Error
Residual error 83 15.56

Total

87 19.09



Table 20: Continued

Model/
source of variation? df MS F P Error term
Internal fat (kg):
Breed 2 .00 62 5392 Error
Sex 1 .00 54 4649 Error
Yield grade 1 00 3.64 .0598 Error
Residual error 83 .00
Total 87 .00
Percentage internal fat:
Breed 2 422 176 1784 Error
Sex 1 264 110 2971 Error
Yield grade 1 .01 01 9401 Error
Residual error 83 240
Total 87 241
Total (kg):
Breed 2 40 833 0005 Error
Sex 1 06 130 2569 Error
Yield grade 1 5.09 105.81 .0001 Error
Residual error 83 .05
Total 87 11
Total percentage:
Breed 2 .00 .01 9920 Error
Sex 1 19 .90 3445 Error
Yield grade 1 02 12 7312 Error
Residual error 83 21
Total 87 .20

Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.

bInitially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly
insignificant and were therefore pooled with the appropriate error term.
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Table 21: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the shoulder for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
gradle n kg % kg % kg % kg % kg % kg %
Wethers

1 3 171 5588 65 2125 18 603 43 1395 04 1446 3.02 9857
(09) (121) (04) (88) (04) (L14) (07) (L36) (02) (62)
2 3 162 4964 67 2003 38 1117 54 1650 04 130 325 9864
(22) (408) (22) (387) (15) (256) (05) (1.85) (03) (89
3 3 161 4634 73 2080 38 1147 59 1661 .08 233 339 9755
(37) (112) (18) (87) (11) (5.26) (22) (393) (05) (89)
4 3 182 5130 66 1813 42 1218 56 1576 03 74 349 9810
(16) (283) (27) (5.29) (17) (588) (08) (1.12) (01) (30)
5 2193 4817 76 1879 49 1222 71 1733 05 118 393 9768
(12) (216) (10) (56) (03) (201) (22) (366) (01) (11)
Average 173 5042 69 1987 36 1050 55 1594 05 142
(22) (4.05) (16) (290) (14) (414) (14) (243) (03) (79)
Ewes
1 1 119 5610 49 2313 15 707 27 1285 00 21 210 9936
[ N A o B o B o B CO T C B
2 5 155 5556 48 1740 19 673 47 1673 05 168 274 98.09
(23) (3.80) (.08) (3.09) (06) (122) (12) (250) (05) (1.71)

3 3 194 5004 69 1797 37 954 76 1979 02 70 378 9804
(43) (306) (15) (298) (10) (236) (16) (343) (02) (62)

4 4 191 4891 71 1805 43 1098 76 1948 06 144 386 9886
(12) (185) (05) (51) (14) (261) (03) (135) (01) (:20)

5 1 161 4450 .63 1737 49 1363 73 2025 07 200 355 97.75
[ N o B O B T o B o B o B o B O I O
Average 171 5173 60 1812 32 906 62 1814 04 132
(32) (457) (13) (2.56) (15) (284) (19) (293) (03) (1.12)




42

Table 22: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the shoulder for USDA yield grade and sex for F1@ lambs

USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

1 2 145 5056 61 2119 23 818 .50 1753 04 140 283 9895
(08) (496) (10) (251) (02) (89) (11) (310) (03) (1.06)

2 7 146 4962 S8 1956 29 969 51 1745 06 213 290 9846
(24) (380) (14) (228) (13) (3.60) (10) (238) (03) (L07)

3 1 164 5355 .63 2041 24 784 45 1479 04 133 300 9793
[ A I o I R R O R C I

4 4 142 4353 67 2071 41 1282 65 1947 04 120 313 9774
(29 (334) (10) (L68) (10) (352) (23) (338) (03) (78)

5 1 159 4875 66 2028 43 1306 50 1528 05 167 323 99.03
[ A A e A o B o B o B o B GO B o B )
Average 147 4834 62 2020 32 1042 54 1768 05 170
(22) (453) (11) (1.92) (12) (345) (15) (274) (03) (94)

Ewes

13 117 5274 40 1846 19 865 38 1721 02 111 217 9818
(22) (225) (04) (149) (03) (176) (10) (210) (00) (15)

2 6 130 4922 50 1869 26 975 47 1733 05 203 257 9762
(13) (223) (09) (269) (12) (442) (10) (422) (03) (108)

32 126 4572 51 1970 49 1719 39 1435 03 126 269 9822
(44) (256) (01) (630) (31) (619) (12) (10) (02) (1.19)

4 3 144 4917 46 1556 36 1236 56 1914 03 119 286 9743
(21) (138) (12) (250) (03) (1.18) (04) (1.25) (03) (96)

5 1 202 4490 .83 1847 49 1090 92 2038 15 333 440 9798
[ I N T o B o B o T I O I I O
Average 134 4916 49 1814 31 1112 49 1772 05 166
(28) (300) (12) (293) (16) (425) (16) (3.14) (04) (1.02)
2 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.




43

Table 23: Means and standard deviati d by di ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the shoulder for USDA yield grade and sex for Commercial
Rambouillet lambs

—_—
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

11 132 5419 59 2439 13 540 31 1266 01 37 236 9702
S A N R o B S B B N

2 5125 5170 49 2037 23 956 38 1571 02 79 237 9814
(15) (170) (06) (177) (06) (366) (10) (327) (01) (.25)

3 3 135 4936 53 1913 40 1429 38 1415 05 199 272 9893
(13) (100) (09) (1.28) (17) (497) (10) (478) (02) (64)

4 4 151 4252 68 1896 50 1397 72 2039 08 224 349 98.09
(09) (169) (10) (258) (12) (3.26) (20) (587) (07) (1.95)

5 2 178 4682 69 1816 44 1146 80 2093 03 86 375 9823
(04) (281) (08) (54) (21) (444) (00) (179 (03) (69)
Average 142 4830 58 1972 36 1166 52 1714 04 140
(21) 434 (11) (221) (17) (430) (22) (480) (04) (1.20)
Ewes

1 1 117 4823 52 2142 27 1099 38 1546 06 242 240 9851

2 4 112 5256 40 1871 23 1123 29 1382 06 233 209 98.65
(23) (326) (11) (365) (12) (668) (11) (515) (06) (2.15)

3 4 122 4882 51 2059 26 1038 39 1576 05 208 244 97.62
(15) 2400 (06) (1.89) (12) (447) (12) (480) (05) (L88)

4 4 147 4770 62 1958 39 1208 55 1738 07 202 309 9877
(24) (477) (20) (213) (19) (412) (25) (533) (06) (L.70)

5 2 156 4498 65 1852 42 1242 73 2101 04 108 340 9801
(42) (38) (22) (149) (03) (238) (21) (48) (00) (28)

Average 130 4897 53 1960 31 1137 45 1635 06 202
(27) _(386) (16) (2.38) (14) (430) (21) (470) (05) (L59)




Table 24: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from
the shoulder for Suffolk, F13, and Commercial Rambouillet lambs

Model/
source of variationP df Ms F P Error term
Lean (kg):
Breed 2 114 23.13 0001 Error
Sex 1 .16 3.33 0715 Error
Yield grade 1 129 26.35 -0001 Error
Residual error 83 05
Total 87 09
Percentage lean:
Breed 2 63.03 5.96 .0038 Error
Sex 1 18.75 177 1876 Error
Yield grade 1 489.76 46.12 .0001 Error
Residual error 83 10.62
Total 87 17.22
Bone (kg):
Breed 2 .08 519 0075 Error
Sex 1 a7 11.23 0012 Error
Yield grade 1 30 20.36 .0001 Error
Residual error 83 01
Total 87 02
Percentage bone:

Breed 2 547 91 4058 Error
Sex 1 37.30 6.20 0148 Error
Yield grade 1 29.81 4.95 0288 Error

83 6.02

Total 87 6.59



Table 24: Continued

Model/
source of variationP df Ms F P Error term
Subcutaneous fat (kg):
Breed 2 00 .32 .7288 Error
Sex 1 .02 181 1824 Error
Yield grade 1 69 51.11 0001 Error
Residual error 83 .01
Total 87 02
Percentage subcutaneous fat:
Breed 2 19.26 149 .2307 Error
Sex 1 221 17 6799 Error
Yield grade 1 209.11 16.21 0001 Error
Residual error 83 12.90
Total 87 15.24
Seam fat (kg):
Breed 2 11 5.07 0084 Error
Sex 1 .01 54 4656 Error
Yield grade 1 1.05 50.19 .0001 Error
Residual error 83 02
Total 87 .03
Percentage seam fat:
Breed 2 16.75 147 .2368 Error
Sex 1 441 39 5360 Error
Yield grade 1 150.31 1315 0005 Error
Residual error 83 11.43

Total

87 12.84



Table 24: Continued
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Model/
source of variation? df M5 F P Error term
Internal fat (kg):
Breed 2 00 10 9012 Error
Sex 1 00 01 9273 Error
Yield grade 1 .00 224 1386 Error
Residual error 83 00
Total 87 00
Percentage internal fat:
Breed 2 1.03 .78 4628 Error
Sex 1 62 47 4962 Error
Yield grade 1 .00 .00 9642 Error
Residual error 83 132
Total 87 129
Total (kg): .
Breed 2 285 13.55 .0001 Error
Sex 1 114 543 0222 Error
Yield grade 1 12.90 61.24 0001 Error
Residual error 83 21
Total 87 42
Total percentage:
Breed 2 50 67 .5158 Error
Sex 1 14 19 6620 Error
Yield grade 1 85 114 2881 Etror
Residual error 83 74
Total 87 73

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
bInitially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly

insignificant and were therefore pooled with the appropriate error term.
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significant (P < .001) for all other categories, but had no significant effect on
internal fat weight or percentage and for total Ppercentage of the shoulder.

According to Tukey's mean separation, Suffolk lambs were higher
(P < .05) than F1 and Rambouillet lambs for lean weight, bone weight, and total
weight in the leg. In the loin, Suffolks were higher (P < .05) than F1 for lean
weight and higher than the Rambouillets for lean weight, bone weight and total
weight. For the rack, Suffolks were higher (P < .05) than the F1 for lean weight
and were higher than the Rambouillet lean weight and bone weight. Suffolks
were higher (P < .05) than both other breeds for lean weight, bone weight, and
total weight in the shoulder. Wethers were higher (P < .05) than ewes for bone
weight and percentage bone in the leg, loin, and the shoulder and wethers were
higher (P < .05) than ewes for bone weight in the rack. Hammond (1932) and
Butterfield (1988) stated that wethers had more bone than ewes.

Mean and standard deviation tables for each major cut also depict general
trends across the yield grades. In each of the major wholesale cuts, lean weight
generally increases across the yield grades but percentage lean decreases.
Subcutaneous fat and seam fat both generally increase as yield grade increases.
Seam fat was the highest in the rack and the shoulder for all breeds. Internal fat
was variable in all major cuts and yield grades.

Minor Wholesale Cut Comparison. Means and standard deviations are given
in Tables 25 through 27 by breed and sex for the minor wholesale cuts. Table 28
reports the results of analysis of variance using breed, sex, and yield grade as the
main effects in the general linear model. The minor cuts weight (kg) and
percentage of the cut, were both analyzed by analysis of variance. Breed, sex,
and yield grade were used as the main effects in the general linear model. The

results showed that breed was highly significant (P < .001) for breast weight,



Table 25: Means and standard deviations for individual weights and Ppercentages of the side

weight segmented by minor cuts for USDA yield grade and sex in Suffolk lambs
I;fgé‘ Neck Breast Shank Plate Flank Total
grade n kg % kg %o kg % kg % kg % kg %
Wethers
1 3 38 298 58 451 81 634 79 620 52 414 307 2417
(08) (26) (16) (78) (21) (88) (28) (211) (10) (91)
2 3 41 28 73 501 84 580 109 770 72 497 380 2634
(06) (26) (12) (41) (12) (42) (04) (151) (20) (1.00)
3 3 57 321 98 557 124 705 149 828 91 514 518 2926
(13) (19) (28) (108) (27) (66) (54) (1.66) (27) (69)
4 3 70 319 139 619 205 919 220 996 121 550 756 34.04
(07) (07) (52) (L66) (59) (168) (45) (115) (19) (37)
5 2 74 371 90 454 125 633 185 938 103 520 577 2916
(25) (117) (06) (15) (16) (62) (08) (12) (04) (34)
Average 55 315 91 521 124 699 146 822 87 498
(18) (46) (39) (1.08) (55) (151) (61) (L89) (30) (79)
Ewes
1 1 37 374 41 410 62 620 62 620 39 392 240 24.17
A e A T o B I O B O R C R )
2 5 42 298 61 435 98 717 98 705 61 441 360 2597
(13) (58) (15) (69) (20) (180) (14) (35) (10) (42)
3 3 5¢ 29 92 502 128 684 165 871 87 461 526 2815
(04) (63) (11) (66) (35) (L21) (56) (121) (28) (54)
4 4 53 277 94 494 123 641 156 810 101 527 526 27.50
(1) (59 (06) (43) (26) (91) (38) (145 (16 (53)
5 1 45 260 98 565 93 542 133 773 86 499 455 2639
[ A o A R I B I o N O I O N O
Average 47 294 78 4074 109 669 129 769 78 471
(1) (56) (22) (66) (29) (1.29) (46) (1.17) (25) (59)
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Table 26: Means and standard deviations for individual weights and percentages of the side
weight segmented by minor cuts for USDA yield grade and sex in F12 lambs

USDA
yield Neck Breast Shank Plate Flank Total
grade n kg % kg % kg % kg % kg % kg %
Wethers
1 2 36 28 57 446 74 574 80 614 51 405 298 2325
(08) (94) (06) (02) (30) (L78) (38) (234) (01) (34)
2 7 38 278 70 508 91 667 106 7.70 .58 421 363 2644
(1) (39) (21) (99) (22) (75) (26) (84) (16) (61)
3 1 51 381 56 415 88 652 86 6.38 51 381 332 2468
A N I o B B B S B C I S B S}
4 4 57 337 92 547 113 672 134 798 83 489 479 2843
(12) (65) (12) (75) (23) (L71) (15) (L19) (14) (65)
5 1 59 321 96 517 123 666 173 933 113 612 565 3048
[ A B A I I S I R I e
Average 45 304 75 505 97 655 113 759 67 447
(14) (58) (21) (84) (25 (110) (32) (129) (22) (77)
Ewes
1 3 25 234 65 576 .83 747 83 750 51 462 307 2767
(02) (54) (25 (139) (24) (129) (10) (85) (07) (76)
2 6 42 317 68 510 86 659 98 739 56 422 350 2655
(07) (46) (11) (69 (13) (L05) (12) (32) (11) (.56)
3 2 56 374 85 576 98 678 115 7.76 64 435 418 2839
(19) (30) (25) (16) (10) (1.09) (41) (72) (20) (20)
4 3 51 307 92 548 109 646 135 806 86 512 473 2818
(08) (51) (17) (98) (15) (50) (07) (46) (09) (21)
5 1 58 262 137 626 137 626 208 946 137 622 677 3081
[ I I I I T I R O R C B )
Average 43 302 79 551 95 674 112 773 67 463
(13) (60) (24) (83) (20) (95) (35 (71) (25 (72

2 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 27: Means and standard deviations for individual weights and percentages of the side
weight segmented by minor cuts for USDA yield grade and sex in Commercial Rambouillet
lambs

USDA
yield Neck Breast Shank Plate Flank Total
grade n kg % kg % kg %o kg %o kg %o kg %
Wethers

1 1 49 366 90 671 123 919 9 739 38 281 398 2976
[ A I S T o N B B C R O R O

2 5 42 345 62 513 80 665 B84 688 57 466 325 2677
(14) (104) (11) (64) (04) (94) (30) (194) (24) (1.49)

3 3 40 302 62 48 88 678 102 784 60 460 352 27.04
(12) (79) (149 (@112) (06) (77) (14) (64) (09) (43)

4 4 50 310 80 499 98 576 132 820 75 467 431 2672
(10) (61) (06) (36) (17) (78) (21) (80) (12) (58)

5 2 59 309 91 483 129 680 186 986 96 509 561 29.66
(17) (82) (13) (59) (05) (14) (15) (1.01) (00) (11)
Average 46 324 73 5.09 94 663 115 785 67 458
(13) (76) (15) (75) (20) (L08) (40) (1.52) (21) (1.00)
Ewes

1 1 30 301 44 431 57 565 49 485 40 39 220 2176
L A N A R I o B © B I S}

2 4 34 33 50 49 68 668 68 669 44 431 264 2596
(07) (37) (0h) (42) (1) (68) (14) (127) (09) (42)

3 4 37 311 6 508 81 661 94 772 50 417 325 2669
(05) (71) (26) (1.50) (28) (151) (23) (87) (08) (19)

4 4 43 291 72 48 93 625 139 920 75 508 422 2830
(08) (43) (14) (79) (22) (40) (41) (148) (20) (112)

5 2 5 337 83 505 90 535 143 853 85 505 457 27.36
(02) (36) (12) (145) (20) (38) (28) (43) (15) (17)

Average 40 314 63 493 80 630 103 776 59 455
(10) (47) (19) (92) (22) (93) (42) (161) (20) (72)




Table 28: ANOVA for Suffolk, F12, and Commercial Rambouillet minor cut analysis
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Model/
source of variationP df MS F P Error term

Neck (kg):
Breed 2 06 5.98 0037 Error
Sex 1 .06 5.65 0197 Error
Yield grade 1 57 53.90 0001 Error
Residual error 83 .01
Total 87 02

Percentage Neck:

Breed 2 17 52 5940 Error
Sex 1 25 76 .3868 Error
Yield grade 1 14 42 5180 Error
Residual error 83 .33
Total 87 33

Breast (kg):
Breed 2 30 7.79 0008 Error
Sex 1 .08 211 1503 Error
Yield grade 1 176 4593 0001 Error
Residual error 83 04
Total 87 06

Percentage Breast:

Breed 2 1.01 134 2663 Error
Sex. 1 .05 07 7954 Error
Yield grade 1 122 1.62 .2062 Error
Residual error 83 75
Total 87 75

Shank (kg):
Breed 2 71 10.28 0001 Error
Sex 1 22 314 0801 Error
Yield grade 1 206 29.79 .0001 Error
Residual error 83 .07
Total 87 11




Table 28: Continued
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Model/
source of variationP df MS F P Error term

Percentage Shank:
Breed 2 94 71 4966 Error
Sex 1 43 32 5729 Error
Yield grade 1 54 41 -5240 Error
Residual error 83 133
Total 87 1.30

Plate (kg):

Breed 2 .82 961 0002 Error
Sex 23 265 1073 Error
Yield grade 1 857 99.91 0001 Error
Residual error 83 09
Total 87 20

Percentage Plate:
Breed 2 62 47 6283 Error
Sex 1 51 38 5379 Error
Yield grade 1 54.59 40.98 0001 Error
Residual error 83 133
Total 87 1.92

Flank (kg):

Breed 2 37 1511 .0001 Error
Sex 1 06 236 1282 Error
Yield grade 1 270 10949 0001 Error
Residual error 83 02
Total 87 06

Percentage Flank:
Breed 2 84 188 .1585 Error
Sex 1 04 .09 7596 Error
Yield grade 1 12.99 29.14 0001 Error
Residual error 83 45
Total 87 .59




Table 28: Continued
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Model/
source of variationP df Ms F P Error term
Total (kg):

Breed 2 9.82 13.58 .0001 Error
Sex 1 293 4.05 .0473 Error
Yield grade 1 6534 90.39 .0001 Error
Residual error 83 73
Total 87 1.66

Total Percentage:
Breed 2 559 84 4342 Error
Sex 1 5.28 80 3750 Error
Yield grade 1 137.67 20.75 -0001 Error
Residual error 83 6.64
Total 87 8.05

2Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
bI.nitially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly

insignificant and were therefore pooled with the appropriate error term.
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breed was highly significant (P < .001) for breast weight, shank weight, plate
weight, flank weight, and total weight and breed was significant (P <.01) for neck
weight. Sex effect was significant (P < .05) for neck weight. Yield grade was
highly significant (P < .001) for neck weight, breast weight, shank weight, plate
weight and percentage plate, flank weight and percentage flank, as well as total
weight and total percentage.

Tukey's mean separation was used to determine significant differences
between breeds and sexes. Suffolk lambs were higher (P < .05) than both the F1
lambs for the shark, and flank weights, and the Suffolks were higher than the
Rambouillet lambs for the breast, plate, shank, flank and total weights. There
were no significant differences between wethers and ewes for the minor cuts.

Tables 29 through 48 report the means and standard deviations
segmented by dissectable lean, bone, subcutaneous fat, seam fat, and internal fat.
Analysis of variance for the neck, breast, shank, plate, and flank were also
reported by weight (kg) and percentage of tissue components for each minor
wholesale cut. Table 32 reports the analysis of the neck by ANOVA, breed was
found to have a highly significant (P < .001) effect on the model for bone weight,
and was significant (P < .01) for total weight. Sex was significant (P < .05) for
total weight. Yield grade was highly significant (P < .001) for lean weight, bone
weight, subcutaneous fat weight, seam fat weight, and total weight. Yield grade
was also significant (P < .01) for percentage subcutaneous fat and percentage
seam fat and was significant (P < .05) for percentage lean.

Table 36 addresses analysis of variance in the breast. Breed was highly
significant (P < .001) for total weight and was significant (P < .01) for lean weight,

bone weight, seam fat weight and at P < .05 for percentage subcutaneous fat. Sex

had an influence (P <.05) on bone weight. Yield grade was highly
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Table 29: Means and dard deviations d by di: ble lean, bone, sut
fat, seam fat, and internal fat from the neck for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous ~ Seam fat Internal fat Total
yield fat
grade kg % kg % kg %o kg % kg %o kg %
‘Wethers
1 17 4306 12 3072 06 1751 .03 840 00 00 .38 9968
(06) (867) (03) (4.03) (02) (827) (02) (462) (00) (.00)
2 18 4284 13 3117 07 1672 04 864 .00 00 41 9937
(01) (350) (01) (450) (02) (L27) (03) (642) (00) (.00)
3 24 4092 18 3254 09 1594 06 976 .00 00 56 9917
(10) (864) (02) (9200 (02) (310) (02) (104) (00) (.00)
4 30 4338 19 2724 10 1444 11 1495 00 00 .70 100.00
(04) (430) (05) (8.08) (01) (47) (04) (473) (00) (.00)
5 .28 3769 22 3155 12 1655 .10 1298 00 00 73 9876
(12) (271) (01) (1L72) (04) (40) (08) (6.85) (00) (.00)
Average 23 4185 16 3058 09 1621 06 1080 .0 .00
(08) (568) (05) (6.55) (03) (368) (05) (492) (00) (.00)
Ewes
1 19 5000 11 2927 04 1098 04 9.76 .00 00 .37 100.00
[ I A A I N L o B Co B O B
2 17 4056 14 3532 07 1589 .03 7.05 00 00 42 9882
(05) (558) (03) (587) (04) (459) (03) (430) (00) (00)
3 24 480 .16 3051 07 1299 06 1110 00 .00 53 99.41
(05) (7.69) (01) (71) (02) (433) (02) (406) (00) (.00)
4 23 4306 14 2687 09 1786 06 1129 .00 00 52 99.09
(07) (380) (05) (543) (03) (7.05) (01) (1.09) (00) (.00)
5 A3 2929 19 4242 09 1919 4 9.09 .00 00 45 100.00
Lo A B N o B G B B e AN o B CO N )
Average 20 4205 15 3195 07 1572 .05 947 .00 00
(06) (650) (03) (627) (03) (5.16) (02) (352) (00) (.00)
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Table 30: Means and d deviations d by di: ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the neck for USDA. yield grade and sex for F12 lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

1 2 17 439 12 3286 07 2016 01 303 00 00 36 10000
(11) (1931) (01) (496) (02) (10.06) (01) (429) (00) (.00)

2 7 16 4316 .12 3034 06 1556 .04 1080 00 00 38 99.85
(05) (6:88) (03) (238) (02) (4.08) (02) (393) (00) (00)

3 1 27 521 5 2920 06 1150 03 531 00 00 50 9823
[ S B G B & T o B o T o R o N C B )

4 4 22 3994 17 2842 12 2136 05 977 00 00 57 9949
(06) (930) (06) (556) (03) (356) (01) (267) (00) (00)

5 1 20 3359 22 3740 14 2290 02 305 00 00 58 9695
(o R I I o T o B Co N o B Co B O B O
Average 19 4237 14 3056 08 1794 04 860 00 00
(06) (896) (05 (405 (04) (5.36) (02) (443) (00) (.00)

Ewes

1 3 10 3800 .08 337 04 1617 .03 1092 .00 00 25 9885
(02) (603) (00) (384) (O1) (271) (O1) (364) (00) (.00)

2 6 19 4659 .12 2835 06 1302 .05 1146 .00 00 42 9942
(04) (422) (02) (244) (03) (413) (02) (411) (00) (.00)

3 2 21 3703 17 3102 10 1847 07 1315 00 00 55 99.67
(07)  (67) (03) (479) (04 (L79) (04) (187) (QO) (0O)

4 3 .22 4269 12 2374 11 2067 .07 1289 .00 00 51 100.00
(03) (117) (01} (476) (03) (4.03) (03) (416) (00) (00)

5 1 .21 3622 19 3228 10 1811 07 1260 00 00 .57 99.21
(A N I R T T o B C B C B )
Average 18 4213 12 2913 (07 1625 05 1194 00 0

(06) (550) (03) (4.63) (04) (439) (03) (338) (00) (.00)
2 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 31: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the neck for USDA yield grade and sex for Commercial

Rambouillet lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg %o kg % kg %
Wethers

1 1 24 4815 18 3704 04 833 03 55 00 00 49 99.07
A o B B B I I B C B S R )

2 5 21 4693 12 2976 05 1337 .04 89 .00 00 42 9902
(10) (9.95) (03) (4.96) (03) (5.19) (01) (315) (00) (.00)

3 3 15 3832 .12 3040 09 2216 04 839 00 00 39 9927
(04) (272) (02) (3.05) (04) (287) (03) (368) (00) (.00)

4 4 21 4171 a1 2255 A1 2258 06 1230 00 .00 49 9914
(06) (6.36) (02) (183) (02) (643) (04) (541) (00) (00)

5 2 25 4265 15 2634 08 1145 09 1567 02 340 58 9951
(05) (284) (01) (531) (11) (1482) (02) (L18) (02) (4.81)
Average 20 4333 13 2799 08 1699 .05 1040 .00 45
(07) (715) (03) (531) (04 (791) (03) (41) (O1) (1.75)
Ewes
1 1 .14 478 10 3284 05 1642 02 597 00 00 .30 100.00
[ A B N G o B v S O R OO S O B &}
2 4 16 4653 11 3087 .05 1378 .03 8.41 00 00 34 99.60
(09 (325 (03) (172) (02) (491) (01) (317) (00) (.00)

3 3 15 4050 11 3158 06 1656 04 1135 00 00 36 10000
(02) (204) (02) (L95) (02) (224) (O1) (1.27) (00) (00)

4 4 19 401 12 2908 08 1766 04 870 00 00 43 9945
(03) (449) (02) (369) (03) (402) (O1) (134) (00) (00)

5 2 22 3883 14 2457 13 2324 07 1255 00 00 56 99.19
(02) (188) (04) (646) (04) (837) (00) (07) (QO0) (O00)
Average 17 4329 12 2975 07 1703 .04 954 00 .00
(0) (405 (03) (371) (04) (498) (02) (259) (00) (00)
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Table 32: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from

the neck for Suffolk, F12, and Commercial Rambouillet lambs

Model/
source of variationP df Ms F P Error term
Lean (kg):

Breed 2 .01 235 1021 Error
Sex 1 01 342 0681 Error
Yield grade 1 .05 16.48 0001 Error
Residual error 83 .00
Total 87 .00

Percentage lean:
Breed 2 27.22 69 .5022 Error
Sex 1 .02 00 9824 Error
Yield grade 1 230.59 588 {0175 Error
Residual error 83 3221
Total 87 39.94

Bone (kg):

Breed 2 01 9.74 0002 Error
Sex 1 .03 343 0675 Error
Yield grade 1 03 27.86 .0001 Error
Residual error 83 .00
Total 87 00

Percentage bone:
Breed 2 37.52 1.51 2273 Error
Sex 1 6.30 25 6177 Error
Yield grade 1 157.99 6.30 0141 Error
Residual error 83 25.09
Total 87 26.50



Table 32: Continued
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Model/
source of variation? df MS F P Error term
Subcutaneous fat (kg):

Breed 2 00 148 .2332 Error
Sex 1 00 258 1122 Error
Yield grade 1 04 47.62 .0001 Error
Residual error 83 00

Total 87 00

Percentage subcutaneous fat:

Breed 2 16.07 .60 5527 Error
Sex 1 11.67 43 5120 Error
Yield grade 1 196.71 7.31 0083 Error
Residual error 83 26.91

Total 87 28.02

Seam fat (kg):

Breed 2 00 218 119 Error
Sex 1 .00 .83 3641 Error
Yield grade 1 02 3237 -0001 Error
Residual error 83 .00

Total 87 00

Percentage seam fat:

Breed 2 477 32 7271 Error
Sex 1 4.06 27 6034 Error
Yield grade 1 14437 9.68 0026 Error
Residual error 83 14.92

Total 87 15.78

Internal fat (kg):

Breed 2 .00 70 4974 Error
Sex 1 .00 95 3321 Error
Yield grade 1 .00 252 1164 Error
Residual error 83 00

Total 87 .00



Table 32: Continued

60

Model/
source of variation? df MS F P Error term
Percentage internal fat:
Breed 2 37 70 4974 Error
Sex 1 .50 95 .3321 Error
Yield grade 1 131 252 1164 Error
Residual error 83 52
Total 87 52
Total (kg):
Breed 2 .06 5.73 .0047 Error
Sex 1 06 5.36 0231 Error
Yield grade 1 .56 52.82 0001 Error
Residual error 83 .01
Total 87 02
Total percentage:
Breed 2 12 14 8685 Error
Sex 1 01 .08 7715 Error
Yield grade 1 32 39 .5339 Error
Residual error 83 82
Total 87 .78

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams,
blniﬁally, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly

insignificant and were therefore pooled with the appropriate error term.
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significant for lean weight, percentage bone, subcutaneous fat weight, seam fat
weight, and total weight of the breast. Yield grade also was significant (P < .01)
for percentage seam fat and total percentage.

When analyzing the shank, (Table 40), breed was found to be highly
significant (P < .001) for lean weight, bone weight, seam fat weight, and total
weight. Breed was also significant (P < .05) for percentage lean, percentage bone
subcutaneous fat, and percentage seam fat in the shank. Sex was highly
significant (P < .001) for bone weight and was significant (P < .01) for percentage
bone and (P < .05) for percentage lean. Yield grade was highly significant (P <
-001) for lean weight, bone weight, subcutaneous fat weight and percentage,
seam fat weight, and total weight. Yield grade was also significant at (P < .01)
for percentage bone.

In Table 44, analysis of the plate reveals that breed was highly significant
(P < .001) for lean weight, bone weight, and total weight. Breed also was
significant (P < .05) for subcutaneous fat weight and seam fat weight. Sex was
significant at (P < .05) for bone weight. Yield grade was highly significant (P <
:001) for lean weight and percentage, bone weight and percentage, subcutaneous
fat weight, seam fat weight and percentage, and total weight. Yield grade was
significant (P < .01) for percentage subcutaneous fat and for internal fat weight.

Table 48 reports results from analysis of variance for the flank. Breed was
highly significant (P <. 001) for lean weight and total kg. Breed was significant
(P <.01) for subcutaneous fat weight and internal fat weight, and (P < .05) for
percentage lean and seam fat weight. Sex was significant for any of the
compositional tissues. Yield grade was significant (P < .001) for lean weight,

subcutaneous fat weight, seam fat weight, and total weight, as well as being
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Table 33: Means and standard deviations 1 by di: ble lean, bone, suk fat,
seam fat, and internal fat from the breast for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield
grade n kg % kg % kg % kg % kg % kg %
Wethers
1 3 22 3855 12 2061 09 1677 .13 2211 01 140 57 9944
(08) (341) (02) (219) (01) (264) (04) (334) (02) (242)
2 3 23 3190 14 1871 .16 2078 .18 2640 .01 100 .72 98.79
(03) (625 (04) (220) (10) (980) (04) (9.14) (01) (97)
3 3 33 3316 .14 1418 20 2086 25 2462 05 589 96 9872
(12) (668) (05) (412) (05) (7.37) (15) (1215) (06) (8.45)
4 3 55 3928 19 1427 22 1684 36 2550 .06 342 138 99.30
(22) (6.14) (05) (1.93) (07) (587) (23) (895) (07) (3.14)
5 2 28 3148 13 1434 19 2097 27 3048 02 248 90 99.76
(04 (262) (02) (158) (01) (28) (03) (553) (01) (1.27)
Average 33 3512 14 1657 17 1912 24 2549 03 286
(16) (574) (04) (360) (07) (5.82) (14) (7.67) (04) (4.14)
Ewes
1 1 .14 344 09 2222 05 1333 07 1667 01 222 .36 8889
[ e A S B o B o A R o T o I o B O
2 5 23 3790 11 1820 09 1372 .16 2725 01 174 60 98.81
(07) (5.63) (03) (347) (04) (344) (02) (498) (01) (1.24)
3 3 3 3760 10 1114 16 1816 28 3016 02 264 92 99.69
(11) (843) (01) (1.96) (06) (9.64) (08) (5.69) (02) (222)
4 4 36 3862 .13 1355 16 169 27 2906 .01 120 93 9939
(05) (467) (02) (269) (03) (351) (05) (3.86) (01) (1.47)
5 1 28 2884 .14 1442 30 3116 24 2465 00 00 97 9.07
[ e R o R e I B I o A o S o B O
Average 29 3715 11 1538 14 1682 22 2745 01 1.69
(10) (5.70) (02) (4.23) (07) (645) (08) (5.30) (.01) (1.50)




Table 34 : Means and standard deviations segmented by di:

ble lean, bone,

reou:

fat, seam fat, and internal fat from the breast for USDA yield grade and sex for F12 lambs

USDA Lean Bone Subcutaneous ~ Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg % kg %
“Wethers
1 2 20 3410 11 1966 .10 1837 16 2701 .00 43 57 9957
(04) (3I1) (00) (267) (04) (816) (07) (894) (00) (61)
2 7 25 3503 .12 177t 11 1628 20 2714 .02 263 69 9880
(08) (357) (04) (293) (05) (679) (08) (470) (01) (238)
3 1 26 4634 08 1382 11 2033 .10 1870 .00 00 55 99.19
(oo T o T o T G I o B C B o B I e A
4 4 28 3074 12 1332 24 2631 24 2574 (02 254 91 9865
(04) (625) (04) (395) (02) (174) (10) (812) (02) (2.10)
5 1 32 3365 .10 1090 22 2322 .30 3175 .00 47 9 1000
[ o T o B R T B A O I O
Average 25 3442 12 1609 15 1997 20 2649 01 200
(07) (5.36) (04) (3.89) (07) (668) (09) (6.00) (01) (2.12)
Ewes
1 3 22 3294 10 1672 13 2258 .16 2318 .03 330 64 9872
(09) (230) (02) (274) (07) (13.07) (14) (13.11) (04) (3.49)
2 6 23 3433 11 1600 17 2408 .15 2149 02 337 .68 9927
(04) (5.65) (02) (3.69) (10) (12.46) (08) (9.83) (O1) (2.07)
3 2 29 3528 10 1212 23 243 21 2641 01 111 .85 9956
(05) (421) (04) (1.01) (20) (1585) (04) (1295) (00) (:32)
4 3 28 3040 11 1236 20 2178 29 3093 .03 403 91 9949
(04) (3.83) (02) (62) (04) (152) (10) (6.15) (.02) (3.70)
5 1 37 2673 12 858 33 2376 52 3795 03 231 137 99.34
[ o A o B N o A o N o A o
Average 26 3289 11 1440 19 2337 .21 2547 02 312
(06) (4.61) (02) (3.52) (10) (9.96) (13) (10.10) (.02) (2.46)

2 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 35 : Means and standard deviations d by di ble lean, bone, sub reou
fat, seam fat, and internal fat from the breast for USDA yield grade and sex for Commercial
Rambouillet lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total

yield fat
grade n kg % kg % kg % kg % kg % kg %
Wethers
1 1 34 3788 17 1869 11 1263 24 2626 .01 152 87 9697
o I I G T I C R CO R C B )
2 5 .22 3592 a2 1853 13 2100 .14 2273 01 102 62 9920
(04) (3.52) (04) (389) (04) (6.07) (04) (648) (O1) (.79)
3 3 2 348 09 1470 11 1738 .18 2900 02 311 .62 99.04
(07) (415) (01) (308) (01) (269) (05) (272) (O1) (1.77)
4 4 25 3099 10 1278 19 2419 24 2956 01 164 79 99.16
(04) (451) (02) (377) (04) (523) (06) (651) (01) (141)
5 2 31 3369 9 977 25 2679 24 2684 02 246 91 9955
(05) (77) (03) (210) (13) (1053) (10) (14.39) (01) (35)
Average 25 3423 11 1507 16 2134 19 2659 Ol 183
(06) (3.94) (03) (445) (07) (6.38) (07) (678) (01) (1.31)
Ewes
1 1 .14 3125 .08 1875 .21 4896 .00 00 .00 00 43 9896
[ A B A o B o B B GO B C B O N )
2 4 17 3345 11 2191 12 2318 .10 1941 .00 67 49 9863
(03) (447) (03) (5.09) (03) (621) (00) (211) (00) (82)
3 4 23 3509 08 1364 13 2257 .16 2543 (01 197 62 9870
(12) (588) (03) (3.36) (04) (873) (08) (496) (01) (1.23)
4 4 25 3553 .10 1309 .18 2441 17 2400 02 232 71 99.35
(03) (295) (03) (221) (09) (9.59) (08) (10.62) (02) (211)
5 2 25 3112 a1 1320 23 27.06 .23 2832 0 30 .83 1000
(01) (601) (04) (314) (13) (1239) (04) (910) (00) (43)
Average 22 3399 10 1598 16 2558 .14 2213 .01 136
(07) (436) (03) (5.04) (07) (9.96) (08) (911) (01) (149)




Table 36: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from
the breast for Suffolk, F12, and Commercial Rambouillet lambs

Model/
source of variationP df MS F P Error term
Lean (kg):

Breed 2 05 7.28 .0012 Error
Sex 1 .01 141 2389 Error
Yield grade 1 14 2042 .0001 Error
Residual error 83 01
Total 87 01

Percentage lean:
Breed 2 54.71 2.26 1107 Error
Sex 1 03 00 .9700 Error
Yield grade 1 73.07 3.02 0860 Error
Residual error 83 24.02
Total 87 25.08

Bone (kg):

Breed 2 .01 5.04 0086 Error
Sex 1 01 5.80 .0183 Error
Yield grade 1 .00 45 5054 Error
Residual error 83 .00
Total 87 .00

Percentage bone:
Breed 2 18.16 179 1726 Error
Sex 1 917 91 .3440 Error
Yield grade 1 606.90 59.97 .0001 Error
Residual error 83 10.12

Total 87 16.83



Table 36: Continued
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Model/
source of variation? df MS F P Error term
Subcutaneous fat (kg):
Breed 2 01 182 1680 Error
Sex 1 00 .01 9217 Error
Yield grade 1 15 3790 0001 Error
Residual error 83 00
Total 87 01
Percentage subcutaneous fat:
Breed 2 21734 3.61 .0313 Error
Sex 1 77.28 129 .2602 Error
Yield grade 1 145.94 243 1231 Error
Residual error 83 60.14
Total 87 65.12
Seam fat (kg):
Breed 2 04 5.77 .0045 Error
Sex 1 01 126 2656 Error
Yield grade 1 26 36.21 0001 Error
Residual error 83 01
Total 87 01
Percentage seam fat:
Breed 2 65.28 121 3035 Error
Sex 1 34.11 63 4289 Error
Yield grade 1 537.61 9.96 .0022 Error
Residual error 83 53.97
Total 87 58.88
Internal fat (kg):
Breed 2 00 200 1425 Error
Sex 00 42 5172 Error
Yield grade 1 .00 2.82 0967 Error
Residual error 83 .00
Total 87 00



Table 36: Continued
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Model/
source of variation? df MS F P Error term

Percentage internal fat:
Breed 2 8.05 141 .2499 Error
Sex 1 49 09 7693 Error
Yield grade 1 224 39 .5330 Error
Residual error 83 5.70
Total 87 564

Total (kg):

Breed 2 29 7.85 0008 Error
Sex 1 .08 207 1543 Error
Yield grade 1 179 47.74 .0001 Error
Residual error 83 04
Total 87 06
Total percentage: R2=.095
Breed 2 106 63 .5338 Error
Sex 1 35 21 6474 Error
Yield grade 1 1281 7.65 0070 Error
Residual error 83 167
Total 87 1.76

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
bInitjally, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly

insignificant and were therefore pooled with the appropriate error term.



Table 37: Means and standard deviations segmented by dissectable lean, bone, subcutaneous
fat, seam fat, and internal fat from the shank for USDA yield grade and sex for Suffolk lambs

68

UsDA Lean Bone Subcutaneous Seam fat Total
yield fat
grade n kg % kg %o kg % kg % kg %
Wethers
1 3 38 4618 33 40.86 08 9.25 03 321 80 9949
(12) (3.09) (05) (3.80) (02) (60) (02) (283)
2 3 38 4577 33 39.04 .08 9.64 05 484 83 930
(06) (331) (04) (478) (01) (277) (06) (5.76)
3 3 .58 46.82 39 3245 15 12.11 .10 799 123 9937
(14) (280) (05) (348) (03) (252) (06) (3.21)
4 3 104 5012 56 28.08 .28 1318 17 837 205 9975
(35) @l6) (12) (37 (12) (225) (05) (1.89)
5 2 57 4517 45 35.83 16 12.55 07 555 124 9910
(13) @472 (03) (228 (01) (84 (O1) (1.74)
Average 59 46.93 41 3521 15 11.26 .08 6.02
(30)  (346) (1) (606) (09 (242) (07) (361)
Ewes
1 1 32 5221 22 35.29 04 6.62 .03 5.15 61 99.26
[ A e N [ B ) -) (SR
2 5 50 50.86 29 3044 12 11.62 06 626 .97 99.18
(14) (445 (04) (669 (05) (244) (03) (164)
3 3 63 4858 .39 30.75 15 12,56 .09 690 126 9879
(23) (566) (10) (76) (02 (602) (04) (1.58)
4 4 59 47.01 .38 31.62 17 13.63 09 7.14 122 9940
(17)  (431) (03) (540) (05) (258) (04 (2.04)
5 1 44 46.60 33 3544 15 15.53 01 146 93 99.03
(G I B ) [ &) [
Average 54 4906 33 3155 13 1232 07 6.23
(17)  (437)  (07) (484) (05) (3.60) (04) (2.09)




Table 38: Means and dard deviations seg 1 by di ible lean, bone, suk
fat, seam fat, and internal fat from the shank for USDA yield grade and sex for F1? lambs
USDA Lean Bone Subcutaneous Seam fat Total
yield fat
grade n kg %o kg % kg % kg % kg %
Wethers
1 2 36 47.24 .28 39.38 06 8.35 04 479 74 9976
(20) (7.58) (04) (1079) (03)  (93) (03) (1.94)
2 7 43 46.19 31 34.09 12 12.94 06 645 91 9967
(13)  (522) (06) (295 (04) (358) (02 (1.81)
3 1 48 54.92 28 3212 04 415 .08 8.81 .88 100.00
) = = = =) - ) ©)
4 4 53 46.67 36 3223 14 12.39 09 768 111 9897
(15) (399) (06) (277 (02) (295 (04) (256)
5 1 58 47.06 41 3346 15 1250 08 625 122 99.26
-) =) =) =) ) ) ©) -)
Average 46 47.10 32 34.12 11 1157 07 6.70
(14)  (490) (06) (436) (04) (375 (03)  (206)
Ewes
1 3 40 47.04 26 3274 09 11.09 07 8.06 82 9893
(15) (563) (02) (647) (04) (L67) (02  (94)
2 6 42 48.94 28 33.21 A1 1192 05 5.61 86 99.69
(06) (207) (02) (423) (04 (278) (03) (3.29)
3 2 50 5127 31 3157 08 7.78 07 748 96 9809
(01) (638) (09) (556) (03) (247) (00)  (79)
4 3 54 5003 31 2851 16 1458 06 573 108 9886
(08) (206) (03) (233) (04) (196 (01)  (42)
5 1 64 46.20 43 31.35 24 1749 06 462 137 9967
) =) ) -) -) - =) =)
Average 47 48.91 30 3183 12 1211 06 6.31
(10) (345) (05) (433) (05) (323 (02) (232)

2 Finewool first cross lambs of Suffolk sires and Commercial Rambouillet dams.



Table 39: Means and standard deviations segmented by dissectable lean, bone, subcutaneous
fat, seam fat, and internal fat from the shank for USDA yield grade and sex for Commercial

70

Rambouillet lambs
USDA Lean Bone Subcutaneous Seam fat Total
yield fat

grade n kg Y% kg % kg % kg % kg Yo

Wethers

1 1 &4 52.40 42 3462 10 7.75 .05 443 122 9889

2 5 37 4635 .30 2807 08 1013 04 478 79 99.33
(03) (266) (02) (325) (02) (257) (O1)  (99)

3 3 41 4613 32 3609 .09 1064 06 681 88 99.66
(05) (294) (07) (862 (02) (193) (04) (410)

4 4 41 4323 3 3750 12 1263 06 619 93 9955
(12)  (649)  (02) (669) (04) (322) (02) (263)

5 2 58 45.16 A1 3191 21 16.58 08 598 128 99.64
02)  (42) (02 (39 (01 (200 (01) (74)
Average 43 45.72 34 36.45 a1 11.60 05 5.70
(11) (418) (.05) (527) (05) (325) (02) (2.22)
Ewes

1 1 25 4365 24 4127 09 1508 00 .00 57 10000
-) =) ) =) ) ) ) ]

2 4 33 4763 24 3605 08 Il14 03 403 67 9885
(07) (407) (04) (363) (02) (L54) (02) (3.74)

3 3 46 4957 28 367 12 1292 05 552 91 9968
(17) @97 (07) (502) (04 (75) (02) (283)

4 4 43 4737 31 3332 13 1362 05 498 93 9929
(06) (547) (07) (333) (08) (529) (02) (1.26)

5 2 42 4668 30 3378 14 1514 04 441 90 100.00
(06) (302) (06) (22) (05) (205) (02) (1.18)
Average 39 4755 28 34838 11 1308 .04 438
(11)  (418) (06) (401) (05) (310) (02) (262)




Table 40: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from
the shank for Suffolk, F12, and Commercial Rambouillet lambs

Model/
source of variation? df M5 B P Error term
Lean (kg):

Breed 2 19 8.16 .0006 Error
Sex 1 02 .78 3811 Error
Yield grade 1 42 18.20 0001 Error
Residual error 83 02
Total 87 03

Percentage lean:
Breed 2 15.50 93 4004 Error
Sex 1 80.34 4.80 .0313 Error
Yield grade 1 722 43 5131 Error
Residual error 83 16.74
Total 87 17.22

Bone (kg):

Breed 2 04 10.66 .0001 Error
Sex 1 .06 16.76 0001 Error
Yield grade 1 12 35.14 .0001 Error
Residual error 83 .00
Total 87 .01

Percentage bone:
Breed 2 7204 343 0371 Error
Sex 1 15357 731 0083 Error
Yield grade 1 197.08 9.38 0030 Error
Residual error 83 21.00

Total 87 25.01



Table 40: Continued
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Model/
source of variation? df Ms F P Error term

Subcutaneousvfat (kg):
Breed 2 01 3.56 0330 Error
Sex 1 00 .03 8571 Error
Yield grade 1 .09 40.13 0001 Error
Residual error 83 00
Total 87 .00

Percentage subcutaneous fat:
Breed 2 114 13 8753 Error
Sex 1 2258 263 -1085 Error
Yield grade 1 160.00 18.66 0001 Error
Residual error 83 8.58
Total 87 10.24
Seam fat (kg):

Breed 2 .01 747 0010 Error
Sex 1 00 2.70 1042 Error
Yield grade 1 .02 13.16 0005 Error
Residual error 83 00
Total 87 00

Percentage seam fat:
Breed 2 20.01 3.21 0457 Error
Sex 559 -89 -3469 Error
Yield grade 1 16.18 259 21113 Error
Residual error 83 6.24
Total 87 6.51



Table 40: Continued
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Model/
source of variation? df MS B P Error term
Total (kg):

Breed 2 64 945 0002 Error
Sex 1 19 284 0956 Error
Yield grade 1 2.03 29.97 0001 Error
Residual error 83 07
Total 87 10

Total percentage:
Breed 2 15 A4 6447 Error
Sex 1 1.08 312 0811 Error
Yield grade 00 01 9266 Error
Residual error 83 35
Total 87 .34

8Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.

blm'tially, the breed X sex, yield grade X breed, yield grade X sex,
sex effects were also partitioned. However,
insignificant and were therefore pooled with the appropriate error term.

yield grade X breed X
upon analysis, these terms were shown to be highly



74

Table 41: Means and standard deviations segmented by lean, bone, subcutaneous fat, seam fat,
and internal fat from the plate for USDA yield grade and sex for Suffolk lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg % kg %
Wethers

1 3 34 4493 17 2074 19 278 08 1010 .00 47 78 99.03
(11) (1248) (07) (260) (10) (629) (0S) (357) (O1) (82)
2 3 42 3810 21 1929 28 2531 .18 1635 .00 00 108 99.05
(14) (1137) (03) (334) (O01) (169) (07) (747) (00) (.00)
3 3 47 3le4 26 1800 40 2668 33 2143 02 140 147 9915
(18) (139) (08) (291) (18) (5.11) (16) (583) (O1) (1.31)
4 3 83 3765 36 1656 48 2229 49 2150 .02 97 218 9897
(16) (91) (04) (3.08) (07) (340) (26) (6.73) (01) (55
5 2 60 3240 31 1659 51 2761 37 1991 05 299 184 9950
(05) (L54) (06) (240) (04) (345) (05) (208) (04) (2.21)
Average 53 3727 26 1835 36 2475 28 1771 02 104
(22) (8.31) (09) (295 (15) (421) (20) (6.64) (02) (1.31)
Ewes
1 1 33 5368 12 1985 13 2132 .03 515 00 00 62 100.00
[ T G A G A o A o B o B B C B o A O
2 5 38 3936 .18 1852 .21 2093 .18 1866 02 204 97 9951
(07) (452) (05) (440) (.07) (5.09) (05) (6.10) (01) (.94)
3 3 62 3619 28 1680 39 2476 32 2020 01 103 163 9898
(32) (9.74) (11) (359) (11) (7.08) (.08) (451) (02) (1.45)
4 4 54 3442 24 1538 39 2569 33 2111 04 247 155 9907
(17) (428) (11) (441) (07) (361) (09) (L60) (04) (2.10)
5 1 .39 2959 20 1497 38 2823 31 2313 04 306 132 9898
L I I o T v B o T o B C B o B G
Average 48 3760 22 1709 31 2366 25 1904 .02 188
(19) (7.39) (09) (3.88) (12) (501) (1) (574) (02) (1.51)




Table 42: Means and
seam fat, and internal fat from the plate for USDA yield grade and sex for F12 lambs

d

d deviations

by di

75

ble lean, bone, subcutaneous fat,

USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg %o kg % kg % kg %
Wethers
1 2 36 4778 15 1726 12 1407 .15 1812 02 170 .79 9893
(09) (1100) (12) (628) (07) (L77) (08) (145) (02) (1.20)
2 7 38 3663 19 1780 24 2281 22 1966 02 217 105 99.07
(10) (535) (05) (368) (04) (3.15) (10) (513) (02) (2.05)
3 1 37 428 .18 2116 .15 1693 .15 1799 .00 00 85 9894
[ I A T I O B G B I I & I
4 4 41 2994 25 188 40 2930 .26 2021 .01 65 133 9896
(12) (558) (03) (244) (14) (9.26) (11) (9.17) (01) (88)
5 1 60 3465 28 1627 48 2782 36 2073 .00 00 172 9948
[ I N o A o B C B O B O B B ]
Average 40 3662 20 1813 27 2332 23 1956 .02 142
(10) (7.82) (06) (333) (13) (7.06) (10) (549) (02) (1.68)
Ewes
1 3 32 3925 16 1932 19 2277 13 1576 .02 195 82 99.05
(04) (348) (01) (355) (04) (174) (06) (488) (01) (L71)
2 6 35 3576 18 1897 26 2706 .16 1621 01 130 97 9930
(11) (7.79) (04) (6.11) (.08) (B.13) (06) (4.94) (02) (1.77)
3 2 42 3594 18 1535 28 2462 24 2059 .02 225 114 9874
(16) (L21) (10) (320) (08) (146) (09) (24) (02) (274)
4 3 43 3176 21 1529 37 2786 .32 2355 01 54 134 99.00
(.04) (1.24) (03) (150) (07) (6.29) (06) (3.49) (01) (94)
5 1 .60 2904 .18 852 61 2948 53 2555 14 655 206 9913
[ I o B T I I I B O & I ]
Average 39 3523 18 1712 30 2620 22 1879 02 176
(11) (572) (04) (5.01) (12) (5.86) (12) (5.22) (03) (2.07)

@ Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 43: Means and standard deviations segmented by dissectable lean, bone, subcutaneous fat,
seam fat, and internal fat from the plate for USDA yield grade and sex for Commercial

Rambouillet lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg % kg %
Wethers
1 1 47 4771 22 2202 18 1835 O 917 03 275 .99 100.00
[ A I I o B T R G B O B )
2 5 32 4046 16 2011 24 2458 09 1270 01 120 83 99.06
(06) (995) (04) (298) (25) (1529) (03) (670) (02) (235)
3 3 34 3351 16 1595 27 2585 .19 1883 .05 520 102 99.35
(05) (4) (01) (326) (07) (339) (04) (301) (03) (294)
4 4 41 3131 17 1322 41 3151 27 1998 04 303 131 99.05
(05) 461) (02) (210) (04) (264) (12) (5.66) (05) (3.03)
5 2 67 3608 29 1552 48 2599 39 2086 .02 95 185 9940
(10) (242) (06) (184 (04) (417) (02) (83) (O1) (61)
Average 41 3653 19 1696 32 2646 20 1672 03 256
(13) (7.58) (05) (389) (17) (919) (12) (6.11) (03) (272)
Ewes
1 1 17 3519 14 2778 10 1944 08 1667 .00 00 49 99.07
[ B R T C B B O B S R Y
2 4 27 3901 11 1702 16 2414 11 1732 01 154 67 99.03
(10) (783) (02) (213) (04) (490) (02) (342) (O1) (2.35)
3 4 33 378 19 1966 22 2445 .14 1626 05 517 93 99.31
(13) (614) (09) (444) (03) (657) (03) (6.17) (05) (5.29)
4 4 46 3463 20 1474 30 2202 38 2551 03 204 137 9894
(06) (7.76) (06) (172) (11) (547) (24) (11.00) (02) (L61)
5 2 49 3373 19 1301 42 3065 .30 2049 03 194 143 99.82
(16) (455) (08) (281) (07) (10.73) (09) (246) (02) (L18)
Average 36 3549 17 1730 24 2421 .2 1960 03 259
(14) _(638) (07) (451) (11) (616) (17) (7.24) (03) (3.27)




Table 44: ANOVA for dissectable lean, bone, subcutaneous fat, seam fat, and internal fat from
the plate for Suffolk, F1?, and Commercial Rambouillet lambs

Model/
source of variation® df MS F P Error term
Lean (kg):

Breed 2 13 8.27 .0005 Error
Sex 1 .03 180 1829 Error
Yield grade 1 55 33.94 .0001 Error
Residual error 83 02
Total 87 02

Percentage lean:
Breed 2 39.46 98 3799 Error
Sex 1 1147 28 5950 Error
Yield grade 1 965.36 23.96 .0001 Error
Residual error 83 40.30
Total 87 50.15

Bore (kg):

Breed 2 03 8.71 0004 Error
Sex 1 01 431 0410 Error
Yield grade 1 09 27.02 0001 Error
Residual error 83 .00
Total 87 .01

Percentage bone:
Breed 2 202 .16 .8518 Error
Sex 1 8.69 69 4081 Error
Yield grade 1 280.77 22.32 0001 Error
Residual error 83 12.58

Total 87 15.40



Table 44: Continued
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Model/
source of variation? df M5 F P Error term
Subcutaneous fat (kg):

Breed 2 .03 3.77 0272 Error
Sex 1 .03 3.04 0849 Error
Yield grade 1 83 91.82 .0001 Error
Residual error 83 01

Total 87 02

Percentage subcutaneous fat:

Breed 2 8.56 22 8006 Error
Sex 1 .37 01 9224 Error
Yield grade 1 369.88 9.63 0026 Error
Residual error 83 38.40

Total 87 41.11

Seam fat (kg):

Breed 2 04 4.10 0200 Error
Sex 1 .00 08 7722 Error
Yield grade 1 76 7116 0001 Error
Residual error 83 01

Total 87 .02

Percentage seam fat:

Breed 2 36.38 125 2915 Error
Sex 1 2872 99 3231 Error
Yield grade 1 698.35 24.02 0001 Error
Residual error 83 29.07

Total 87 36.29



Table 44: Continued
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Model/
source of variation? df Ms F I Error term
Internal fat (kg):
Breed 2 .00 75 4735 Error
Sex 1 .00 49 4867 Error
Yield grade 1 01 8.09 0056 Error
Residual error 83 .00
Total 87 00
Percentage internal fat:
Breed 2 9.71 200 1418 Error
Sex 1 3.45 71 4016 Error
Yield grade 1 433 89 3476 Error
Residual error 83 4.86
Total 87 4.98
Total (kg):
Breed 2 81 9.65 0002 Error
Sex 1 22 2.65 .1076 Error
Yield grade 1 843 10078 -0001 Error
Residual error 83 08
Total 87 19
Total percentage:
Breed 2 16 49 6122 Error
Sex 1 .08 23 6319 Error
Yield grade 1 01 02 .8804 Error
Residual error 83 .33
Total 87 .32

Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams,
bInitially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
sex effects were also partitioned. However, upon analysis, these terms were shown to be highly

insignificant and were therefore pooled with the appropriate error term.
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significant (P < .01) for bone weight, percentage seam fat, and percentage
internal fat.

Tukey’s mean separation was used to distinguish differences between the
sexes and breeds. In the neck, Suffolks had a higher (P < .05) bone weight than
the F1 and Rambouillet lambs. No differences were seen between the sexes for
the neck. Suffolks had higher (P < .05) lean, bone, and total weights and higher
percentage subcutaneous fat than the Rambouillet lambs in the breast. Wethers
had higher (P < .05) bone weights in the breast than did ewes.

Suffolks had higher (P < .05) bone and total weights for the shank than the
F1 lambs and were higher than the Rambouillets for lean weight, bone weight,
total weight, and seam fat weight. In the shank, ewes were higher (P < .05) than
wethers for percentage lean, but wethers were higher than ewes for bone weight
and percentage bone. This concurs with Hammond (1932) who stated that at five
months, the ewe has a higher proportion of meat and a lower proportion of bone
than the wether.

For the plate, Suffolks were higher (P < .05) in lean and bone weights than
the F1 and were higher (P < .05) than the Rambouillets for lean weight, bone
weight and total weight. No differences were seen between the sexes in the
plate. Suffolks had higher lean and total weights than F1 and Rambouillets in
the flank (Table 48) and were higher than the Rambouillets for percentage lean,
subcutaneous fat weight, internal fat weight and percentage internal fat. There
were no significant differences between the sexes for the flank.

Tables 29 through 38 also depict general trends in the development of
compositional tissues. Subcutaneous fat and seam generally increased as the
yield grade increased. Percentage seam fat was high in the breast, plate, and the

flank.
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i by di

ble lean, bone,

fat, seam fat, and internal fat from the flank for USDA yield grade and sex for Suffolk lambs.

—_—
USDA

Lean Bone Subcutaneous ~ Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % ks % kg %
Wethers
1 3 22 428 02 294 16 2854 06 1184 06 126 52 99.10
(04) (89 (02 (292) (11) (1575) (01) (418) (05) (12.78)
2 3 25 3598 .02 259 31 4101 13 1871 01 133 72 99.62
(07) (1164) (01) (180) (15) (1L18) (03) (241) (02) (231)
3 3 30 3333 06 538 .37 4052 .12 1407 05 642 .91 9971
(09) (69 (03) (218) (15) (624) (02) (371) (04) (4.47)
4 3 48 3957 03 273 28 2267 39 3264 03 1.88 1.21 99.50
(10) (588) (02) (1.91) (18) (12.35) (13) (1076) (04) (3.25)
5 2 42 4053 03 312 45 4364 08 752 05 496 103 99.77
(07) (7.95) (02) (1.98) (06) (412) (O1) (88) (07) (7.01)
Average 33 3830 .03 337 30 3468 .16 1763 .04 555
(12) (663) (02) (215) (15) (12.63) (14) (1011) (.04) (7.39)
Ewes
1 1 15 3953 .00 00 15 3953 01 233 07 1860 .39 100.00
N N N O I O R RN G I e
2 5 25 4180 .02 274 17 2673 .11 1780 .06 976 .61 98.83
(03) (272) (01) (200) (10) (1552) (05) (646) (.06) (10.34)
3 3 .33 3759 02 253 29 3387 .17 2062 05 438 .86 98.99
(14) (1225) (02) (1.80) (20) (24.62) (09) (13.35) (08) (6.45)
4 4 38 3804 03 314 36 3584 21 2036 .02 201 100 99.39
(08) (417) (01) (184) (07) (587) (10) (824) (03) (3.76)
5 1 28 3211 05 579 43 5000 07 842 .02 263 85 9895
o e A A o I R S R O R G R )
Average 30 3897 (02 283 27 3344 14 1736 04 651
(10) (607) (02) (1.96) (14) (1478) (09) (9.20) (05) (8.15)
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Table 46: Means and dard deviations d by di ble lean, bone, subcutaneous fat,
seam fat, and internal fat from the flank for USDA. yield grade and sex for F12 lambs
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat

grade n kg % kg % kg % kg % kg % kg %
Wethers

1 2 23 4446 02 392 13 2605 09 1675 05 88 .51 10000
(02) (353) (02) (429) (03) (609) (01) (156 (00) (16)

27 21 3649 08 453 19 3139 09 1491 7 1226 58 9958
(05) (514) (03) (359) (12) (1685) (05) (10.14) (04) (7.81)

3 1 20 3982 00 00 29 5752 01 265 .00 00 51 10000
L A A I I & B C R R O N Y

4 4 2 3195 08 409 29 3527 20 2352 04 477 83 9960
(05) (9.10) (02) (219) (03) (549) (13) (10.16) (05) (551)

5 1 48 4200 .04 360 26 2320 32 2800 .03 240 112 9920
Lo A B (O B o B Co NN G T G B G5 R o5 Sy )
Average 24 3693 03 397 .22 3291 13 1751 05 833
(08) (690) (02) (3.08) (10) (13.79) (10) (10.19) (04) (7.18)

Ewes

1 3 18 3516 01 303 .14 2714 03 718 .14 2695 50 9945
(02) (640) (02) (B391) (07) (11.90) (03) (629) (03) (3.03)

26 20 3667 02 265 20 3374 06 1187 07 1440 55 9933
(04) (489) (02) (426) (14) (1840) (02) (557) (08) (15.00)

32 21 3208 02 305 27 4369 .10 1449 04 669 64 10000
(08) (205) (03) (3.04) (04) (701) (07) (648) (02) (455)

4 3 29 3383 01 135 37 4308 15 1782 .02 286 85 9894
(02) (127) (01) (91) (06) (556) (09) (9.96) (03) (3.81)

5 1 44 318 01 66 51 3721 34 2492 07 498 136 99.67
S N A I T o T B B o)
Average 23 3487 01 239 25 3584 .10 1338 07 1295

(08) (428) (02) (317) (14) (13.69) (09) (7.55) (06) (12.65)
2 Finewool first cross offspring of Suffolk sires and Commercial Rambouillet dams.
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Table 47: Means and dard deviations d by di lean, bone, subcutaneous
fat, seam fat, and internal fat from the flank for USDA yield grade and sex for Commercial
Rambouillet lambs .
USDA Lean Bone Subcutaneous  Seam fat Internal fat Total
yield fat
grade n kg % kg % kg % kg % kg % kg %
Wethers
1 1 14 3735 02 602 .11 3012 06 1566 .04 10.84 .38 100.00
[ N I R S I R R G B & N )
2 5 21 3851 .01 144 15 2559 10 1574 10 1777 57 99.05
(05) (9.85) (01) (150) (10) (1517) (08) (5.80) (06) (8.45)
3 3 20 3344 03 445 23 3745 08 1188 Q07 1202 .60 99.24
(00) (520) (01) (174) (10) (10.05) (03) (681) (05) (9.86)
4 4 24 8217 02 220 34 4502 10 1275 05 704 75 99.20
(07) (854) (01) (64) (09) (1017) (05) (5.50) (04) (481)
5 2 36 3726 .03 354 10 1038 27 2807 20 2028 96 9953
(01) (1.33) (00) (33) (06) (6.67) (12) (1234) (04) (467)
Average 23 3556 (02 283 21 3142 11 1581 .09 13.63
(07) (744) (01) (183) (12) (1555) (09) (781) (07) (8.17)
Ewes
1 1 .12 3068 004 114 26 6477 01 227 .00 00 394 9886
S A A I R B B G R & S o5\
2 4 15 3255 02 563 18 4315 05 1034 04 752 A4 9920
(05) (5.99) (01) (231) (03) (13.08) (02) (431) (06) (11.23)
3 4 .17 3400 02 479 11 2305 09 1678 A1 2112 50 99.74
(05) (412) (02) (422) (02 (594 (02) (276) (04) (507)
4 4 24 3208 .02 334 21 2048 14 1712 .14 1798 .75 100.00
(07) (323) (01) (179) (07) (1154) (14) (13.35) (05) (2.87)
5 2 27 3153 04 520 29 3785 15 1646 08 871 85 99.76
(13) (9.02) (00) (132) (23) (3410) (19) (1894) (07) (7.12)
Average 19 3255 03 444 19 348 09 1414 .9 13.59
(08) (452) (01) (272) (09) (1699) (10) (9.43) (06) (9.31)




Table 48: ANOVA for di ble lean, bone, sut fat, seam fat, and internal fat from
the flank for Suffolk, F12, and Commercial Rambouillet lambs

Model/
source of variationP df Ms F P Error term
Lean (kg):

Breed 2 09 21.40 0001 Error
Sex 1 .01 3.11 0814 Error
Yield grade 1 29 66.84 0001 Error
Residual error 83 00

Total 87 01

Percentage lean:

Breed 2 14392 4.03 0214 Error
Sex. 1 50.59 142 2374 Error
Yield grade 1 123.30 345 0667 Error
Residual error 83 35.72

Total 87 39.59

Bore (kg):

Breed 2 .00 74 4824 Error
Sex 1 00 144 .2340 Error
Yield grade 1 .00 849 0046 Error
Residual error 83 00

Total 87 .00

Percentage bone:

Breed 2 235 .34 7114 Error
Sex 1 .57 08 7745 Error
Yield grade 1 06 01 9239 Error
Residual error 83 6.86

Total 87 6.61



Table 48: Continued
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Model/
source of variation? df M5 F P Error term
Subcutaneous fat (kg):
Breed 2 07 5.79 .0044 Error
Sex 1 .00 06 8034 Error
Yield grade 1 33 26.96 0001 Error
Residual error 83 01
Total 87 .02
Percentage subcutaneous fat:
Breed 2 1948 .09 9126 Error
Sex 1 70.28 .33 5669 Error
Yield grade 1 73.94 35 5570 Error
Residual error 83 21262
Total 87 204.78
Seam fat (kg):
Breed 2 02 324 0441 Error
Sex 1 01 165 2022 Error
Yield grade 1 25 3342 0001 Error
Residual error 83 .01
Total 87 01
Percentage seam fat:
Breed 2 66.12 90 4101 Error
Sex 1 94.74 129 2592 Error
Yield grade 1 746.54 1017 0020 Error
Residual error 83 73.39
Total 87 80.88
Internal fat (kg):
Breed 2 02 5.50 0057 Error
Sex 1 .00 33 5647 Error
Yield grade 1 .00 11 7367 Error
Residual error 83 00
Total 87 00



Table 48: Continued
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Model/
source of variationb df MS F P Error term
Percentage internal fat:
Breed 2 465.04 6.25 .0030 Error
Sex 1 76.78 1.03 3126 Error
Yield grade 1 599.21 8.06 0057 Error
Residual error 83 74.38
Total 87 88.40
Total (kg):
Breed 2 37 15.09 0001 Error
Sex 1 06 243 1230 Error
Yield grade 1 269 110.66 .0001 Error
Residual error 83 02
Total 87 06
Total percentage:
Breed 2 32 105 .3533 Error
Sex 1 21 68 4128 Error
Yield grade 1 35 115 2872 Error
Residual error 83 .30
Total 87 -30

AFinewool first cross offspring of Suffolk sires and Commercial Rambouillet dams,
I-"Initially, the breed X sex, yield grade X breed, yield grade X sex, yield grade X breed X
these terms were shown to be highly

sex effects were also partitioned. However, upon analysis,
insignificant and were therefore pooled with the appropriaf

te error term.
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Mean Analysis of Tissue Composition. Means for percentages of
compositional tissues were generated by yield grades using the general linear
model with breed, sex, and the breed X sex interaction. These means ‘were then
utilized to develop charts to report the development of the compositional tissues
across the yield grades.

Figure 1 reports the mean analysis for percentage total fat in the carcass
for Suffolks, F1s, and Commercial Rambouillet sheep. The percentage total fat
generally increases as you move across the five yield grades. This observance is
consistent with information presented by Judge et al. (1989). The only significant
difference (P < .05) seen was for breed effect for yield grade one carcasses.
However, Figure 1 does reveal the high variability in percentage fat both across
the yield grades and within each individual yield grade.

Mean analysis for percentage subcutaneous fat is reported in Figure 2.
Results show that there are significant differences (P < .01) for breed, sex, and
breed X sex effects within yield grade one. For yield grade four carcasses,
significant differences are again seen, P < .05 for breed effect and P < .01 for
breed X sex effect. Subcutaneous fat was highly variable within and across the
yield grades. The highest variability was seen in yield grade one and yield grade
four carcasses.

Percentage seam fat analysis is revealed in Figure 3. Results showed that
there was a highly significant difference (P < .01) for breed effect in yield grade
two carcasses. Seam fat generally started out low and gradually increased across
the yield grades. Figure 3 also depicts the variability between carcasses within

the same yield grade.
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Figure 1: Analysis for mean percentage total fat by USDA yield grade for
Suffolk, F13, and Commercial Rambouillet wethers and ewes
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Finewool first cross offspring of Suffolk sires and Rambouillet dams.

Figure 2: Analysis for mean percentage subcutaneous fat by USDA yield grade
for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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Figure 3: Analysis for mean percentage seam fat by USDA yield grade for
Suffolk, F12, and Commercial Rambouillet wethers and ewes
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Figure 4 reports percentage internal fat analysis. Yield grade one
carcasses were significantly different (P < .05) for breed effect and yield grade
four carcasses were highly significant (P < .001) for breed effect. Internal fat
tends to highly variable across all yield grades and percentage internal fat
remains basically stable across all five yield grades.

Figure 5 reveals the mean analysis for percentage lean found in Suffolk,
F1, and Commercial Rambouillet lambs. Breed was significant (P < .05) for yield
grade one carcasses. Percentage lean decreases as the yield grades increase. This
coincides with the statement by Judge et al. (1989) that muscle mass increases
during growth but its proportion of carcass weight decreases.

Percentage bone means are depicted in Figure 6. Significant differences
were seen in yield grade two carcasses for breed effect (P <.05) and for sex effect
(P <.01). Yield grade four carcasses were significant for sex (P < .01) and yield
grade five carcasses were significant for breed (P < .05). Generally the ewes
lambs tended to be lower in percentage bone than the wether lambs. As the
yield grades increased, the percentage bone decreased, which concurs with
Judge et al. (1989).

Regression Equation Analysis. Regression equations were used to predict
compositional development of tissues. Table 49 contains the equation used to
predict percentage total fat found in a carcass given actual fat thickness. The
equationused wasy=p+sj+p j 4 k(x) +e jjk where y is the predicted percent
total fat, W is 20.29, s j is the effect of breed, pjis the effect of sex, q k is the
regression coefficient, x is the actual fat thickness at the 12/13th rib, and ¢ ik is
the error term which was assumed to be approximately normally distributed
with mean 0 and variance 62. This equation explained 68% of the variation in

the prediction of percentage total fat. Data for percentage total fat (Table 49)
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Figure 4: Analysis of mean percentage internal fat by USDA yield grade for
Suffolk, F13, and Commercial Rambouillet wethers and ewes
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Figure 5: Analysis of mean percentage lean by USDA yield grade for Suffolk,
F1?, and Commercial Rambouillet wethers and ewes
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Figure 6: Analysis of mean percentage bone by USDA yield grade for Suffolk,
F18, and Commercial Rambouillet wethers and ewes



Table 49: Regression equation for estimated percentage total fat
for Suffolk, F12, and Commercial Rambouillet lambs given actual
fat thickness at the 12/13th rib

Variable Percentage fatb
Breed (s j)

Suffolk 0

F1 2.86%+
Rambouillet 147+

Sex(pj)

Wethers -28

Ewes 0

Actual fat thi 5C (g J(x)) 13.71**

aFinewool first cross offspring of Suffolk sires and Rambouillet dams.
by =2029+5i+pj+gKix) +e i,j,k ~ N (@, 62) R2 = .68 RMSE = 3.04
CFat thickness measured at the 12th/13th rib.

*P<.1, **P<.05, **P<.001

95
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indicates that actual fat thickness was significant (P < .001) and had the most
influence on the equation. Data indicate that the F1 is 2.86 percentage points (P <
:001) above the Suffolks and the Commercial Rambouillets are 1.47 percentage
points (P <.1) above the Suffolks for percentage total fat. Figure 7 depicts these
differences between the breeds and sexes.

The equation used to predict percentage subcutaneous fat (Table 50) was
Y=U+si+pj+qkix)+e ijk where y is the predicted percent subcutaneous fat,
Wis 10.45, s i is the effect of breed, pj is the effect of sex, q k is the regression
coefficient, x is the actual fat thickness at the 12/13th rib, and ¢ ijk is the error
term which was assumed to be approximately normally distributed with mean 0
and variance 62. The equation explained 55% of the variation found in
subcutaneous fat. This indicates that subcutaneous fat thickness varies
dramatically over the lamb carcass. Data in Table 50 show that again fat
thickness was significant (P < .001) and had the greatest effect on the equation.
In addition, the F1 was 1.75 percentage points (P < .05) above the Suffolk for
subcutaneous fat. These differences can be seen in Figure 8.

The equation used to predict percentage seam fat (Table 51) wasy = + s §
+pj+qkx)+e ijk where y is the predicted percent seam fat, Wis 7.54, s i is the
effect of breed, P j is the effect of sex, gk (x) is the regression coefficient, x is the
actual fat thickness at the 12/13th rib, and e ijk is the error term which was
assumed to be approximately normally distributed with mean 0 and variance 2.
This equation explains 46% of the variation in seam fat. Table 51 data shows that
actual fat thickness at the 12th rib was significant (P < .001) and had the greatest
impact on the equation. None of the other variables had a significant effect on
the equation. Figure 9 depicts the change in seam fat across increasing fat

thicknesses.
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Figure 7: Estimated percentage total fat given actual fat thickness at the 12/13th

rib for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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Table 50: Regression equation for estimated percentage
subcutaneous fat for Suffolk, F12, and Commercial Rambouillet
lambs given actual fat thickness at the 12/13th rib

Variable Percentage fatb
Breed (s j)

Suffolk 0

F1 1.75%*
Rambouillet 114

Sex(pj)

Wethers -34

Ewes 0

Actual fat thicknessC (g J(x) 8.82%%*

AaFinewool first cross offspring of Suffolk sires and Rambouillet dams.
by =1045+s i+pPj+qk@® +ei,jk ~ N (@, 02 R2 = .55 RMSE = 2.61
CFat thickness measured at the 12th/13th rib.

*P<.1, ™P<.05, **P<.001
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Figure 8: Estimated percentage subcutaneous fat given actual fat thickness at the
12/13th rib in Suffolk, F12, and Commercial Rambouillet wethers and ewes
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Table 51: Regression equation for estimated percentage seam fat
for Suffolk, F12, and Commercial Rambouillet lambs given actual
fat thickness at the 12/13th rib

Variable Percentage fatb
Breed (s i

Suffolk 0

F1 .69
Rambouillet -51

Sex(pj)

Wethers 40

Ewes 0

Actual fat thicknessC (g k(x)) 5.20%

AFinewool first cross offspring of Suffolk sires and Rambouillet dams.
by=754+s i+pj+q k() +eijk ~ N (@,02) R2 = 46 RMSE = 1.80
CFat thickness measured at the 12th/13th rib.

*P<.1, ¥P<.05, **P<.001
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Figure 9: Estimated percentage seam fat given actual fat thickness at the 12/13th

rib for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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The equation used to predict percentage internal fat (Table 52) was y = +
si+pj+qk(x) +e ijk where y is the predicted percent internal fat, nis 2.30, s jis
the effect of breed, p jis the effect of sex, gk(x) is the regression coefficient, x is
the actual fat thickness at the 12/13th rib, and e ijk is the error term which was
assumed to be approximately normally distributed with mean 0 and variance 62,
This equation accounts for 18% of the variation in internal fat. This indicates that
internal fat is extremely variable and difficult to predict. Data in Table 52 and
Figure 10 shows that breed was significant for F1 (P < -1) which was .43
percentage points above the Suffolks and Rambouillet (P < .001) which was .84
percentage points above the Suffolks. This supports (Berg and Walters, 1983;
Boggs and Merkel, 1993; Wood et al., 1980) the theory that maternal breeds of
sheep develop higher percentage of internal fat than sire breeds. Crouse et al.,
(1981) also stated that Rambouillet-sired lambs had higher percentages of
internal fat than Suffolk-sired lambs. Sex was also significant in the wethers at (P
< .1) which were .35 percentage points below the ewes. Hammond (1932) states
that ewes tends to be slightly higher in kidney fat than wethers.

The equation used to predict percentage lean (Table 53)wasy=p+si+p
j*+4k(x) +e ijk wherey is the predicted percent lean, K is 56.37, s i is the effect of
breed, p j is the effect of sex, gk (x) is the regression coefficient, x is the actual fat
thickness at the 12/13th rib, and e ik is the error term which was assumed to be
approximately normally distributed with mean 0 and variance 62. The equation
explains 54% of the variation in percentage lean found in the carcass. Actual fat
thickness has the greatest influence and is significant at P <.001. Also, breed
played an important role, with Fy 2.20 percentage points (P < .01) below the
Suffolks for lean and Rambouillet 1.65 percentage points (P < .05) below the

Suffolks for lean. These differences can be seen in Figure 11. Hammond (1932)



103

Table 52: Regression equation for estimated percentage internal
fat for Suffolk, F12, and Commercial Rambouillet lambs given
actual fat thickness at the 12/13th rib

Variable Percentage fatb
Breed (5 j)

Suffolk a

F1 43*
Rambouiilet RS2t

Sex (p j)

Wethers -.35*

Ewes 0

Actual fat thicknessC (g jc(x)) -30

AFinewool first cross offspring of Suffolk sires and Rambouillet dams.
Py =230+si+pj +qLk(® +ei,jk ~N (@, 02) R2 = .18 RMSE = .84
CFat thickness measured at the 12th/13th rib.

*P<.1, *P<.05, **P<.001
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Figure 10: Estimated percentage internal fat given actual fat thickness at the
12/13th rib for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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Table 53: Regression equation for estimated percentage lean for
Suffolk, F13, and Commercial Rambouillet lambs given actual fat
thickness at the 12/13th rib

Variable Percentage fatb
Breed (s j)

Suffolk 0

F1 -2.20%
Rambouillet -1.65*

Sex(pj)

Wethers -99

Ewes 0

Actual fat thicknessS (g k(x)) -9.04*

2Finewool first cross offspring of Suffolk sires and Rambouillet dams.
by =56.37+5 i+pj+qk()+eijk ~N(@,02) R2 = 54 RMSE = 2.77
CFat thickness measured at the 12th/13th rib.

*P<.05, *P<.01, **P<.001
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Predicted percentage lean

—
45 31—

0 005 01 015 02 025 03 035 04 045 05 055 06 065 07
12th/13th rib fat thickness

aFinewool first cross offspring of Suffolk sires and Rambouillet dams.

Figure 11: Estimated percentage lean given actual fat thickness at the 12/13th rib
for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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stated that at five months of age the ewe had a higher percentage meat and a
lower percentage bone than wethers.

The equation used to predict percentage bone (Table 54) was y=p+sj+p
jt+q k(x)+e ijk where y is the predicted percent bone, W is 22.44, s i is the effect
of breed, pj is the effect of sex, gk (x) is the regression coefficient, x is the actual
fat thickness at the 12/13th rib, and ¢ ijk is the error term which was assumed to
be approximately normally distributed with mean 0 and variance 2. This
equation accounts for 63% of the variation in percentage bone. Data included in
Table 54 indicate that actual fat thickness and sex play important roles in
determining percent bone in the equation. Fat thickness and sex have a
significant effect (P < .001 and P < .001, respectively). Figure 12 shows the
wethers were 1.30 percentage points above the ewes. Breed also was significant

in the F1 (P < .05), which was .69 percentage points below the Suffolks.
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Table 54: Regression equation for estimated percentage bone for
Suffolk, F12, and Commercial Rambouillet lambs given actual fat
thickness at the 12/13th rib

Variable Percentage fatb
Breed (s 1)

Suffolk 0

F1 -.69%*
Rambouillet 21

Sex (pj)

Wethers 1.30%*

Ewes Q

Actual fat thickness (g J(x))® -4.64*

aFinewool first cross offspring of Suffolk sires and Rambouillet dams.
by=2244+5 itpj+q k@ +eij k~N(@,02)R2=.63RMSE = 1.27
CFat thickness measured at the 12th/13th rib.

*P<.1, ¥*P<.05, **P<.001
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Predicted percentage bone
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0 005 01 015 02 025 03 035 04 045 05 055 06 065 0.7
12th/13th rib fat thickness

aFinewool first cross offspring of Suffolk sires and Rambouillet dams.

Figure 12: Estimated percentage bone given actual fat thickness at the 12/13th
rib for Suffolk, F12, and Commercial Rambouillet wethers and ewes
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CONCLUSION

Currently the USDA yield grade equation uses only one measurement to
predict percent cutability, adjusted 12th rib fat thickness. Results from this study
show that fat develops differently in various areas of the body. This study also
reveals differences between breeds and sexes in fat development.

Mean analysis of variance of the subprimals revealed that there were
significant differences between breeds for lean and bone for virtually all
subprimals. Sex was significant for bone in most subprimals. Mean analysis
depicts the variation in percentage lean, bone, and fat (subcutaneous, internal,
and seam) within the current yield grades. This indicates that the current
cutability prediction system does not accurately predict cutability for all breeds
and sexes. Yield grading can accurately predict percent cutability only when
highly correlated factors are utilized in the equation.

Regression equations to predict percentage fat, lean , and bone revealed
that the Suffolks had the least total fat and subcutaneous fat followed by the
Commercial Rambouillet and then the F] lambs. The Commercial Rambouillet
lambs had the least seam fat followed by the Suffolks and then the F1. However,
the Suffolks had the least internal fat and the Commercial Rambouillet lambs
had the most internal fat. This supports the theory (Berg and Walters, 1983;
Boggs and Merkel, 1993; Wood et al., 1980) that maternal breeds of sheep develop
higher percentage of internal fat than sire breeds. Crouse et al., (1981) also stated
that Rambouillet-sired lambs had higher percentages of internal fat than Suffolk-
sired lambs. Ewe lamb carcasses were slightly higher than wether carcasses for
total fat, subcutaneous fat, and internal fat. This is supported by Tatum et al.,
(1989) which stated that carcasses from ewe lambs had more external and

internal fat than carcasses from wether lambs. The cross-bred lambs seemed to
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be fatter than their parent breeds for all fat depots with the exception of internal
fat.

The Suffolk ewes followed by the Suffolk wethers had the highest
percentages of lean. The Suffolks were followed by the Commercial Rambouillet
and F1 ewes and then the Commercial Rambouillet and F 1 wethers for
percentage lean. Wether carcasses had more bone than their female

counterparts.
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IMPLICATIONS

Today the consumer dictates demand for red meat products, and the
consumer wants a lean, uniform, convenient product. Overfat lamb carcasses
and uniformity are still major problems haunting the lamb industry. The
production of leaner slaughter lambs may provide an opportunity to improve
lamb merchandising. This must be accomplished for the lamb industry to keep
stride with competitive meat products.

My purpose for this study was to discover the way in which fat is being
deposited in breeds of sheep that play an important role in the Texas lamb
industry. Some of the results of this study vary from what has historically been
considered fattening patterns in Rambouillet and Rambouillet cross-bred lambs.
Lalso wanted to document the variability seen between carcasses within the
same yield grades. Variation in the current yield grading system can be
explained to some extent by the variation in the backgrounding methods used in
the lamb industry. Currently, carcasses from lambs fattened on grass and lambs
fattened on high concentrated diets in feedlots are marketed together. These
different feeding systems affect fat deposition and thus, affect the final yield
grade and cutability of the carcass (Tatum et al., 1989; Crouse et al., 1981).
However, this study documents variation seen in lambs with similar
backgrounding.

Research indicates the need to use multiple measurements to accurately
indicate fatness in lamb carcasses. An associated study will look at the
correlation between various carcass measurements and retail cutability. Due to
the breed and sex effects on cutability that were seen in this study, the need to
develop separate prediction equations for different breeds and sexes to

accurately predict cutability will be addressed by the associated study.
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However, the need to develop a new system to predict percent cutability
may not be the only change needed in the lamb industry to reduce fat. There is a
tendency in the industry to feed small-framed, early-maturing lambs to higher
levels of fat in order to increase carcass weight and improve dressing percent.
The dressing percent marketing system allows the industry to pass excessive,
unwanted fat down the chain to the consumer. Pricing based on dressing
percentage and live weight rewards increases in fat rather than compensating
producers for superior cutability carcasses. This system of pricing discriminates
against large frame, late-maturing lambs which are capable of producing lean,
heavy carcasses. This indicates that the marketing system used today does not
accurately segment carcasses if the ultimate endpoint is the production of
closely-trimmed retail cuts. Pressure from consumers and retailers may force the

lamb industry to adopt a new system where cutability is a high priority.
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APPENDIX A

LAMB CUTABILITY PROJECT

CARCASS DATA WORKSHEET

Animal Number: Date of Measurements:___-

WEIGHTS
Hot Carcass Weight: Cold Carcass Weight:

REA: Leg Score: QG___
R.REA: L.REA:

FAT THICKNESS PREDICTORS
PROBES: (Unribbed /Ribbed)

12th Rib Fat Thickness: Breast Fat;
Shoulder Pocket: Neck Fat:
Loin Edge (3" lateral): Sirloin:
Flank: Dock Fat:

Body Wall Thickness (2" lateral):

CIRCUMFERENCE MEASUREMENTS

Leg Conformation: Shoulder Circumference:
Leg Width: Loin Circumference:




APPENDIX B

CARCASS DISSECTION SHEET-LAMB

Animal #
Cold Side Wt. Foresaddle Wt._

Hindsaddle Wt.
Rough Shoulder Plates
Rough Rack Flanks
Rough Loin Kidney Knob
Rough Leg Kidneys
Neck -
Breasts TOTAL
Shanks Addition %

NECK--
RIGHT WT LEFT WT.
Lean Tissue Lean Tissue
External Fat External Fat
Seam Fat Seam Fat
Internal Fat Internal Fat
Bone Bone
H. C. Tissue H. C. Tissue
TOTAL - TOTAL
Addition % Addition %
BREAST--

RIGHT WT LEFT WT.
Lean Tissue Lean Tissue
External Fat - External Fat
Seam Fat Searn Fat
Internal Fat Internal Fat
Bone Bone
H. C. Tissue H. C. Tissue
TOTAL TOTAL
Addition % Addition %

Left side cuts were used in an additional study which will be discussed at a later date.



RIGHT WT

Lean Tissue
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

RIGHT WT

Lean Tissue
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

RIGHT WT

Lean Tissue
External Fat
Seamn Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

SHANKS-~

PLATES--

FLANKS-

LEFT WT.

Lean Tissue
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

LEFT WT.

Lean Tissue
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

LEFT WT.

Lean Tissue
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %
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RIGHT WT

Lean Trim
E: Fat

Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

RIGHT WT

Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

RIGHT WT

Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

SHOULDERS-

RACKS--

LOINS-~
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LEFT WT.

Rolled Shoulder
Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H.C. Tissue

TOTAL
Addition %

LEFT WT.

Rough chops__
1/8" chops
Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H.C. Tissue

TOTAL
Addition %

LEFT WT.

Rough chops__
1/8" chops
Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H.C. Tissue

TOTAL
Addition %



RIGHT WT

Lean Trim
External Fat
Seam Fat
Internal Fat
Bone

H. C. Tissue

TOTAL
Addition %

LEGS—
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LEFT WT.

Short Cut Leg
Lean Trim
External Fat
Seamn Fat
Internal Fat
Bone
H.C. Tissue

Rough Sirloin chops___
1/8" Sirloin chops

BlLess Sirloin chops ___

Lean Trim

External Fat

Seam Fat

Internal Fat

Bone

H.C. Tissue

Total

Additional %

TOTAL(not Italicized)__
Addition %
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