,JEBHUQJ,SE OF THE GENOTYPE OF SIRE AND PHYSIOLOGICAL TYPE ON CARCASS COMPOSITION
A;‘I‘”‘m R T NAUDE, J H HOFMEYR, H H MEISSNER* AND C Z ROUX*
i’ Wy of
M‘HY
:E"taler_ he Carcass composition charactersitics of certain sire (Afrikaner-A, Brahman-B, Charolais-C, Hereford-H &
‘\;p{ﬂequals ge”OWDes and physiological groups (early, medium-early, medium, medium-late & late) were evaluated
pat? A ) an SUtaneous fat (SC fat) (%). Weaner steers of these genotypes were slaughtered immediately post weaning
v'\‘,mr‘”ed in ' 8fter intensive feeding, at 340, 380 and 440 kg live masses respectively. Carcass composition were
Qab?” ,‘T‘Js&p<§rm3 of bone, meat and SC fat (dissection) and muscle and total fat (proximate analysis). Significant
y hh;hs@ Signif)i?) Sif§ and physiological effects were evident for all carcass composition characteristics, except muscle
sD_er e ant differences favoured the late maturing C- and S-sired genotypes and medium-late and late groups,
h nmcarmy S for meat (%) and muscle:bone ratio and a lower bone (%). Further, an important observation was
d fi‘“‘\‘ﬂmatuﬁng P_<0105) higher total fat (%) in these later maturing .animals at an equal SC fat (%), compared to the
M.”'Imals (A-, B- & H-sire and early, medium-early & medium).
G K éss Countries such as the United Kingdom (MLC), France and also South Africa beef carcasses are
fCIaSS(':l‘aSS-eS by means of the visual appraisal of SC fat (%). The general assumption is that by using
._'f'Catton, carcasses from diverging genetic backgrounds and physiological origins would be uniform
M On is nOSmom when classified in common fat codes or grades. Recent research, however, indicates that this
foundm always true, especially when relatively large within-population variations in physiologigal status are
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UNZ| et af (1978), for intance, found a significantly (P<0,05) higher meat (%) and consequently
N the carcass of the C, as compared to three earlier maturing genotypes at a constant SC fat (%).
19823, 1982b) also found in both studies significant (P<0,05) genotypic differences in the saleable
“teriz enzteyn Gvaluated at a common SC fat (%). Although there was a tendency in the latter studies for

Iy by Pes (C- & S-sire) to show the higher values, an early maturing sire such as the Sussex was also

N a
N light favourable meat yield (%).

L R
K th fat (% these Possible genotypic and/or physiological differences in carcass composition and the important
e S a Common basis of classification, it was therefore inevitable that attention should be given to:

Qr,b c1entn‘i<:at'0 F'SC fat (%) as a uniform criterion for beef carcass classification and
Ry S . N of certain genotypes with more favourable carcass composition characteristics within such a
$0 [y QA aSsificati
e Ny ND ation..

| astr W) o MET
.[;15 hy A t

: he HODs: Six purebreds, eight two-way crosses and 20 three-way crosses were evaluated with the
" }&:%bjnat. SDeetivepn.adominant dam genotype and the A, Brahman (B), Charolais (C), Hereford (H) and Simmentaler
wefe on With b 9eénotypes. The Bonsmara (Bo) was also included, both as a purebred and a dam genotype,
,\L”/a) inu§9d, 3 © @bove-mentioned sire genotypes (except with A). From each sire genotype, between 11 - 12
o },\%sses 'ndividu lane,- Steers of these genotypes (34) were intensively fed (average: ME = 10,50 MJ/kg & CP =
:&5 masresDeCti\lel ®eding pens and slaughtered immediately post weaning (210 kg) and at 340, 380 and 440 kg
thh% Whos at 5 ey for further analysis. The 34 genotypes were also combined in 5 physiological groups, by using
‘v.s,‘%“"o |esa|e Jqual SC fat (%) as the basis for grouping.
Ou”“rr;%iectem the rez Of each carcass were dissected into SC fat, meat and bone, in order to determine the physical
\\ \%‘3 Dhy:i toaprox?r:Cthe Cuts and the entire carcass. The meat + SC fat of each prime rib (8, 9 10" ribcut)
U IR haCal Compy 'ate analysis (protein, fat, moisture & ash)(A.O.A.C., 1985). These chemical results were combined
S been Oz't'On of the specific carcass for the calculation of the total fat and muscle (%). The composition
T'VS;S fanal POSition nrd o correlate closely with the composition of the entire carcass (NAUDE, 1972). .
at VVSIS e €sults were analysed by an analysis of covariance (SNEDECOR AND COCII-iRAN', 1967). This
aryj i advantage, due to the mutual comparison of more than one regression line within a single
COmpbef§ Of genotypes or physiological groups can be compared against each other, regarding
_POsition characteristics (y = muscle %, bone %, meat %, etc.), at an equal carcass fatness
eeérly melsi Presentation the five (5) sire genotypes (A, B, C, H & S) and five (5) physiological groups
Outh U?:ilcar;\edium-late & late) were compared respectively at SC fat = 6,8 % (upper range of the

r‘il‘b:‘

N: The predicted values of the different carcass composition characteristics for the respective
PS, at SC fat = 6.8 %, are presented in Table 1.
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Significant (P <0,05) sire and physiological group differences were evident for all carcass compo
except muscle (%) (Table 1). Thus, in the analysis of covariance non-significant slope and intercept @
observed for muscle (%) in both the sire and physiological groups. Animals of different genetic bac
physiological status are thus uniform in the carcass yield of the edible non-fat portion, when compar® o
SC fat (%). It is thus evident that the South African beef carcass classification and grading system does gfops o,
correctly in terms of muscle (%). The predicted muscle percentages for the sire and ph\,/sileoQicai gre” |
= 6,8 % are 66,4 and 66,2 respectively. Werefae

In contrast to the non-significant sire and physiological effects on muscle (%), significant difference® mUSber(
for total fat (%), hence intermuscular or muscle fat (%) (SC fat % constant), bone (%), meat (%) @ fthf‘,h;a
ratio (Table 1). Bone (%) showed a direct relationship with the stage of maturity (physiological Status) eA“:,kv
The later maturing, heavier C- and S-sired genotypes had lower values for bone (%), as compa"ed to. m em',"hvg
H-sired genotypes (significantly higher than C-sire). This distinct maturity effect on bone (%) was espe s 5‘97,'
by the results for the respective physiological groups (Table 1). The bone (%) in the carcass decre?® f“
(P<0,05) with each increase in physiological stage. Thus, at a constant carcass fatness (COmmon‘maL iy
percentage bone in the carcass seemed to be primarily a function of the physiological status of the an” bk
carcass mass. JONES et al (1984) reported similar findings in small and large framed animals,
total fat in the carcass. The large framed animals with carcass masses 41,9 % (96,7 kg) heavier (Cagev"_ g
small framed animals, had significantly (P<0,05) smaller bone percentages (16,5 vs 18,3 %) in the 08395 0 by
al (1976) and KOCH et al (1979), however, found no significant differences in bone (%) in the carc?® *
varying widely in maturity, when evaluated at a constant fat trim (%). o of a\rﬂsi_-h‘

Above-mentioned sire and physiological group differences in bone (%) were directly respcﬁsfb'e. m rﬂ”’;; t
sire and group differences in meat (%) and muscle:bone ratio (Table 1). Since muscle (%) was un!.fo ot for“k,
differences would follow almost a similar pattern to bone (%), while a similar tendency would be ovic® Wed{r
(meat % = carcass less bone (%) + SC fat % - constant). Bone and meat (%) as a result ° iol0! tJ
between-sire and -physiological group differences (Table 1). The later maturing sires (C & s) and pr asf ¥ i
with the smallest proportional bone yield showed the highest values for meat (%). Similar diﬁ'erencesem M
were also noticeable for muscle:bone ratio in the sire comparison. In the physiological groups the incre?®

o

I
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TABLE 1: PREDICTED VALUES OF THE DIFFERENT CARCASS COMPOSITION CHARACTERISTICS FOR THE Bt
PHYSIOLOGICAL GROUPS AT SC FAT = 6,8 % L

[ SIRE/PHYS. CARCASS * |  BONE | MEAT MUSCLE.BONE| _ MUSCLE FAT |
| aroup (kg) | () | (%) RATIO %)
! IRE:
= 1862 14,12 79,12 4,70 12,42 ‘

B 1932 14,52 78,8° 4,612 11,92 |

» 233P 13,3° 79,9 4,95° 14,1°

= 173° 14,52 78,8° 4612 11,92

S 214¢ 13,8%° 79,4%° 4,762 13,7°

PHYS.

GROUP:

EARLY 157° 14,9° 78,32 4,652

MEDIUM- 179° 14,6° 78,7° 4,69°

EARLY

MEDIUM 206° 14,1° 79,2° 4,75%°

MEDIUM-LATE 230¢ 13,5° 79,8° 4,77 .

LATE 260° 12,8° 80,4° 4,89° ‘

ab,cde fer 519

- Values within columns of each sire/physiological group with different superscripts di
PHYS. - Physiological
* - Cold carcass mass
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Qar ®ase in stage of maturity was, however, not as significant as for bone (%). Significant (P<0,05) differences

ol i ¥ - , ;

ngrOUﬁ"h‘Teﬁ'Umea Iere Only evident in the higher muscle:bone ratio of the late maturing group, as compared to the early
kg™ r < . : i

/daT“l Ofthe lat Y groups (Table 1). KEMPSTER et a/ (1982a) also showed a higher saleable meat yield in the carcass

”:hl ) thise; Maturing C-sired animals as opposed to the early maturing H-sired animals in their 16-month production
o b g ystem, however, the early maturing Angus- and Sussex-sired genotypes were similar to the C-sired
2 :“Udy baleab‘e meat yield (%). Results from the 24-month production system (KEMPSTER et al, 1982a) and a
wereotiehemeatboyethesé résearchers (KEMPSTER et a/, 1982b) were also very variable regarding saleable meat (%), and
*vb,,sbecian fatio. Sires such as the later maturing C and Limousin and the early maturing Angus and Sussex
thffhg.% the reSPOﬂSibie for favourable meat yields (%) in the carcasses of their offspring, while animals, sired by
o f‘":hv 1SEiEb.Yr::nesiam and Lincoln Red, produced carcasses with less favourable meat yields (%) (KEMPSTER et al,
‘ Contrast to the strong physiological stage effect on meat (%) and muscle:bone ratio in the present
; MPSTER et al (1982a, 1982b) indicated a tendency rather towards a specific genotypic effect. Carcasses
'}IEGEQSideS t EMPSTER et al (1982a, 1982b) were also evaluated on a constant SC fat (%) basis.

b 3 fﬁajor effect of bone (%) on carcass composition, the other aspect of importance seemed to be
C)t:zti; and physiological group effect on the partitioning of fat between the major fat depots. By keeping
Propgr; nt, a, tendency towards a higher carcass yield of total fat (%) in the later maturing animals pointed
"_ hy S‘Slre Onally higher depositioning of fat in the intermuscular fat depot of these animals. The later maturing
950’b%§:rly ma?uerir;owpes had significantly (P<0,05) higher values for muscle fat (%), hence total fat (%), as compared
d‘*%;the 8 o ag S'fes .(A’ B & H) (Table 1). The significantly (P<0,05) higher values for the medium-late and late
alrﬂoft.‘e Omen, 3 facteristics especially highlighted this phenomenon. CHARLES AND JOHNSON (1976) largely confirmed
rﬂus';h'g OUnq 8lso by using the analysis of co-variance as their basis of statistical analysis. These researchers for

g ”0 mor ; that if toi ol S i 5 . i i ;
O T @l fat (%) in the carcass were to be kept constant (x = total fat %), the C would have had
ik “On SrMuse | f

i h Qluded SCular

eno
C

60 i iy that : mfal and consequently 6,6 % less SC fat than the H in the carcass. KEMPSTER et al (1976)
|og‘0"ﬁ-b“‘”age”0 8 it SC fat were to be used to predict total fat in the carcass, biased results would be obtained
fof t g togg relast? due to significant genotypic differences in the distribution of fat in the intermuscular fat depot. They
qﬂ"""‘\ 'zbr:jd 8 anc:O”ShiD between kidney and channel fat and intermuscular fat and assumed that the combination of

th “Sen Channe fat would improve the accuracy of predicting total fat more uniformly between genotypes.

L y :
V" { i S fat 9 N0 major differences were found between the sire and physiological groups respectively for kidney
i@, SI (DE DP IVNI 4 4

i BRUYN, 1991).

"‘%eq er‘etic szusmg SC fat (%) as a common basis for carcass composition comparison between animals of
Fegarg,;;gnds* %mo‘ pnysplog:c/al status, the foligw«ng ;m.ajor‘conc!ugons could' be drawn:‘ i
atus o: 10? Qarclasslrat (%)l would bg obtained. Hj'? ogservaﬂon seemed to be' r‘elateQ c‘;recuy to
ny i the ’a.n:mat, with a hlgh@' relatrve» carcags yxep of total‘fat m‘iater maturmg animals. Thus,
4On of total carcass fat (%, SC fat (%) should be combined with an alternative parameter(s)
S Or kidney and channel fat (%). New methods for the determination of total carcass fat
', be more preferable.
entioned higher total fat (%) in later maturing animals, these animals were characterized by
fCass Composition results. Analogue to the heavier carcass masses of the later maturing C- and
lum-late and Iate groups, these animals showed the higher values for meat (%) and muscle:bone
€ (%). Thus, for a positive effect on quantitative and qualitative carcass quality characteristics,
'Aluring sire such as the S and C should be considered.
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