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The growth ability of two groups of Hereford bulls which were intended for rearing and for fattening was detected in accordance
with their age on the basis of detecting live weight and measuring of 5 body measurements. Meatiness of the animals was detected
by sonographic measuring of the area of musculus longissimus lumborum et thoracis (MLLT, cm?). From realized findings it re-
sults that bulls chosen for rearing reached conclusively higher values (P < 0.05-0.001) in all watched indicators. Among reared and
fattened groups 30% difference in the height of average daily gain, to the benefit of bulls intended for additional rearing, was de-
tected. The area of MLLT detected by sonograph in the age of 360 days in the group of bulls intended for rearing made 68.5 and
64.2 cm® and in the group of bulls intended for fattening it was 57.4 and 53.1 cm?in the area of 1st resp. 6th lumbar vertebrae. De-
tected difference was statistically significant (P < 0.05). Phenotypic correlations between body measurements and area of MLLT

were carried out.
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INTRODUCTION

At present, increasing concern of farmers and breed-
ers is attributed to commercial system used for accurate
prediction of carcass quality and growth parameters in
relation to the farm economic aspects.

McLaren etal. (1991) advertise the importance of
ultrasonic evaluation of the MLLT area and the layer of
subcutaneous fat for increase of meat efficiency of cattle.
Bullock et al. (1991) gathered data concerning the
ultrasonographic measures, physical measures and con-
dition evaluation of cows. They conclude that these
methods can be successfully used for assessment of car-
cass composition. Poldk and Dafio (2002) evaluated
growth indicators including the change of the MLLT
area measured via ultrasonograph and they suggest the
possibility of using ultrasonography like an assistant
method or dominant method for classification of carcass
bulls. Houghton and Turlington (1992) note that
the accurateness of ultrasound prediction of carcass com-
position is variable and depends on the category of farm
animal, on the used instrument and skills and experience
of the personnel. Cattle correlative coefficients for layer
of subcutaneous fat (r = 0.45-0.96) and for the area of
MLLT (r = 0.20-0.94) were calculated with regard to
carcass composition. Crew s et al. (2003) approved ge-
netic correlations between layer of fat investigated via
ultrasound scanning before slaughter and layer of fat
measured on the carcass (r = 0.79 = 0.13 in bulls cate-
gory and r = 0.83 £ 0.12 in heifers category). In the area
of MLLT correlations were r = 0.80 = 0.11 in bulls cate-

gory and r = 0.54 + 0.12 in heifers category. Genetic
correlations between marbling of MLLT investigated in
carcass and the rate of intramuscular fat investigated via
ultrasound scanning were r = 0.74 £ 0.11 and r = 0.69 +
0.13.Evrard et al. (1999) measured depth and area of
MLLT and the layer of subcutaneous fat in Belgian Blue
cattle during the fattening and they investigated impor-
tant correlations among the area of MLLT and some car-
cass indicators. Rosler et al. (1996) investigated the
area of MLLT via ultrasound scanning on the 1st and 4th
lumbar vertebraea and the layer of subcutaneous fat in
143 beef cattle bulls in fattening (at the age of 375 and
470 days). The evaluation of carcass quality and the ap-
preciation of physico-chemical characteristics of the tis-
sue were performed on the group of 45 bulls. The infor-
mation acquired by ultrasound scanning allowed precise
carcass composition assessment, particularly in elderly
bulls. Nova et al. (2002) used ultrasound scanning for
comparison of the growth ability of the Charolais cattle,
Hereford cattle and Aberdeen-Angus cattle. They noted
that the highest values at the age of 210 days in the
MLLT depth on Ist and 6th lumbar vertebrae were
reached by Charolais bulls. At the same time the layer of
subcutaneous fat of Charolais bulls was the lowest
whereas Hereford bulls reached the highest level.
Sakowski etal. (2002) performed ultrasound scans of
64 bulls slaughtered at the age of 15 months and live
weight reaching 450 kg. They detected the coefficient of
regression ranging between 0.29 and 0.53 at rather high
prediction error. Even though the authors claim that this
method can be used for selective criteria based on the in-

* This study was financed by the Research Project FRVS 828/2004 and internal grant No. 3169 of the Faculty of Agrobiology, Food and Natural

Resources of the Czech University of Agriculture in Prague.

SCIENTIA AGRICULTURAE BOHEMICA, 36, 2005 (2): 55-61

55



Table 1. Live weight of fattened and reared bulls in the age of 300 up to 540 days (kg)

Category Fattening Rearing o
_ — Significance
Age of n X S, n X Sz
300 25 320.8 65.7 27 376.1 45.1
360 25 407.4 93.1 27 477.8 48.32
420 17 4549 935 19 582.9 55
540 9 546.6 19.64
"= P <005 "=P<0.01, " =P<0.001
Table 2. Average daily gain (cm)
Category Fattening Rearing o
— — Significance
Age of n X S5 n X S;
300-360 24 1.35 0.598 27 227 0.363 -
360-420 17 1.37 0.219 19 2.1 0.22 -
420-540 9 1.05 0.399

"= P <005 " =P<001, " =P <0001

dividual power-ratio model. Cre ws et al. (2002) exam-
ined bulls heifers and oxen after weaning via
ultrasonograph at the age of 1 year and just before
slaughter. Ante-slaughter ultrasound scanning showed
standard errors in prediction lower than 4.95 cm?2 for the
area of MLLT and 1.15 mm or less for the layer of sub-
cutaneous fat. These results showed that ultrasound scan-
ning between weaning and 1 year old cattle offer equally
exact predictions that correspond with the characteristics
of carcass of bulls, heifers and oxen. Steen (1991)
states that higher protein intake results into more inten-
sive growth although this was not found at the carcass of
the higher level of fat. Polak et al. (2001) investigated
the MLLT depth and 13 body measurements in the Slo-
vak Simmental cattle. Grings et al. (1996) studied the
growth potential of bulls of Charolais and Hereford sires.

MATERIAL AND METHODS

The growth ability of Hereford bulls (27 bulls in-
tended for rearing, 25 bulls intended for fattening) was
assessed according to the age on the basis of live weight
detections, daily gain and 5 body measures (lower back
height, width of the loins measured via Wilkinson’s
compass and tape on Ist and 6th lumbar vertebrae).
Ultrasonograph Aloka SSD-500 with UST-5011U
(3.5 MHz) probe was used for measurement of the area
(sz) and depth (cm) of MLTT (musculus longissimus
lumborum et thoracis) in order to examine meatiness. Fat
content on the basis of subcutaneous fat layer (cm) was
examined using UST-5820U (5 MHz) probe. These mea-
surements were carried out on the 1Ist and 6th lumbar
vertebrae. All measurements and live weight detection
via weighting were performed at the age of 300, 360,
420 days and in fattened animals at the age of 540 days
(before slaughter) at the 15-day interval. Correlation co-
efficients among individual indicators were statistically
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calculated in the SAS statistical program using a linear
model:

y; =W +U,+VEK, +U*VEK  +¢;

where: yj; — the indicator studied
il — set average
U; — influence of i-th nutrition level, i = 1, 2
VEK; — influence of j-th age, j = 300, 360 and 420 days

U * VEK;; — nutrition level — age interaction
ej — residue

RESULTS AND DISCUSSION

Live weight and daily gain

Live weight of bulls intended for fattening ranged
from 321 kg at the age of 300 days to 455 kg at the age of
420 days. As documented in Table 1, bulls intended for
next rearing have obviously higher growth potential.
Both groups of bulls were bred on the same farm at dif-
ferent nutrition levels. The feed rations of fattened bulls
contained lower energy and protein content. The differ-
ences were observed in live weight at the age of 300 and
420 days. The differences observed were 17.8% and
28.1%, respectively, between the two groups. Growth in-
tensity measured on the basis of daily gain was about
26-28% higher in bulls intended for rearing; see Table 2.
Steen (1991) states higher growth intensity as a result
of higher protein intake.

Lower back height

Body frame of watched groups of bulls is character-
ized by the lower back height. At the beginning of obser-
vation at the age of 300 days the lower back height is in
fact the same in both groups (see Table 3). The lower
back height ranged from 120.3-121.8 cm to 127.5-130.2
cm at the age of 300 days and at the age of 420 days, re-
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Table 3. Lower back height (cm)

Category Fattening Rearing
_ - Significance
Age of n X Sy n x S5
300 25 120.3 3.63 27 121.8 2.58
360 25 122.9 0.83 27 125.5 2.71 -
420 17 127.5 1.15 19 130.2 3 .
540 9 138 1.94
=P <005 =P<001, " =P <0001
Table 4. MLLT area on 1st lumbar vertebra (sz)
Category Fattening Rearing
— _ Significance
Age of n b s n X Sz
300 22 41.45 8.42 12 48.87 7.07
360 23 574 11.21 13 68.49 1527 )
420 17 69.89 19.79 5 83.15 2043 )
540 8 73.98 5.61
"=P <005 " =P<00l, """ =P<0.001
Table 5. MLLT area on 6th lumbar vertebra (sz)
Category Fattening Rearing
— Significance
Age of n X S; n X $;
300 22 36.43 738 12 43.9 8.2
360 23 53.09 13.06 13 64.2 8.27
420 17 60.27 12.82 5 72.33 13.8 )
540 8 67.52 4.76
"=P <0057 =P<001, " =P <0001
Table 6. Layer of subcutaneous fat on 1st lumbar vertebra (cm?)
Category Fattening Rearing )
_ Significance
Age of n X S5 n X 5
300 22 0.66 0.13 12 0.74 0.14
360 23 0.77 0.22 13 0.95 0.16 "
420 17 0.77 022 5 0.98 0.23
540 8 091 04

=P <005 "=P<001, ™ =P <0001

spectively. Significant difference (P < 0.05-0.01) in the
lower back height between watched groups was found at
the age of 360 and 420 days. Body frame of both groups
of bulls at the age of 300 days was the same. Live weight
of bulls intended for rearing of the same age was higher.

Area of MLLT

The area of MLLT was detected on living animals on
Ist and 6th lumbar vertebrae. As we can see (Tables 4, 5)
the increase of the MLLT area is observed in both
groups. In the fattened group the MLLT area on 1st lum-
bar vertebra increased from 41.45 cm?® at the age of
300 days to 69.89 cm? at the age of 420 days; it is 68.6%
increase. In the reared bulls group the increase of the
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MLLT area from 48.78 cm? to 83.15 cm?® was detected
during the same period. Significant increase of the
MLLT area was observed on 6th lumbar vertebra from
36.43 cm® to 43.5 cm” at the age of 300 days and from
60.27 cm® to 72.33 cm’ at the age of 420 days. At the age
of 360 and 420 days watched groups of bulls differ at sta-
tistical significance P < 0.05-0.01. MLLT areas results
detected were compared to findings of Crews et al.
(2003), Evrard et al. (1999), Rosler et al. (1996)
and found appropriate.

Layer of subcutaneous fat

The layer of subcutaneous fat was measured by the
same way as the area of MLLT on the 1st and 6th lumbar
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Table 7. Layer of subcutaneous fat on 6th lumbar vertebra (ecm?)

Category Fattening Rearing .
= _ Significance
Age of n X S5 n X S5
300 22 0.6 0.14 12 0.74 0.14
360 23 0.84 0.29 13 0.93 0.23
420 17 0.94 0.19 5 1.04 0.31
540 8 1.3 0.08
=P <005 " =P<001," =P <0.001
Table 8. Width of the loins on 1st lumbar vertebra — compass (cm)
Category Fattening Rearing o
— _ Significance
Age of n X S5 n e g
300 25 25.7 2.44 27 27.74 1.95
360 25 28.8 2.96 27 31.33 2.08
420 17 31.5 3.54 19 35.79 2.74
540 9 33.2 0.83 ’
=P <005 "=P<001, ™ =P <0001
Table 9. Width of the loins on 6th lumbar vertebra — compass (cm)
Category Fattening Rearing
— _ Significance
Age of n x S n x 83
300 25 29.9 245 27 32.3 1.81 -
360 25 32.7 3.21 27 35.6 2.15
420 17 354 0.85 19 39.9 2.66
540 9 38,1 1.05
=P <005 " =P<001," =P <0.001
Table 10. Width of the loins on Ist lumbar vertebra — tape (cm)
Category Fattening Rearing o
— — Significance
Age of n X S; n X S
300 25 33.3 2.85 27 35.7 1.81 ”
360 25 35.8 3.71 27 38.6 2.44
420 17 38.1 3.27 19 4.5 2.22
540 9 432 1.86
"= P <005 "=P<0.01, " =P<0.001
Table 11. Width of the loins on 6th lumbar vertebra — tape (cm)
Category Fattening Rearing )
— — Significance
Age of n X Se n X 5
300 25 36.7 3.52 27 39.8 2.04
360 25 40.2 4.15 27 433 2.58
420 17 42.4 4.04 19 472 2.64
540 9 48.1 1.45

=P <0.05 7 =P<0.01, 7 =P <0001

vertebrae. From the results in Tables 6 and 7, we con- 300 and 420 days at the beginning of measuring was 0.66
clude the difference on 1st and 6th lumbar vertebrae in ~ cm and 0.77 cm respectively. The layer of subcutaneous
both groups. The layer of subcutaneous fat found on 1st  fat found on 1st lumbar vertebra in group of reared bulls
lumbar vertebra in group of fattened bulls at the age of  at the age of 300 days and 420 days at the beginning of
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Table 12. Phenotypic correlations in observed traits in both groups of bulls at the age of 300 days

Front width | Back width | Front width | Back width Lower Live MLLT area | MLLT area
of the loins —|of the loins —|of the loins —| of the loins — back . on Ist lum- | on 6th lum-
. weight
compass compass tape tape height (kg) bar vertebra | bar vertebra
(cm) (cm) (cm) (cm) (cm) & (em?) (cm?)
Front width of the 1 0.942 0.922 0.905 0.609 0.931 0.818 0.854
loins — compass (cm) ok ok - . . ek .
Back width of the 1 0.923 0.941 0.571 0911 0.754 0.814
loins — compass (cm) E wx ** ok wrx wik
Front width of the 1 0.951 0.705 0.95 0.864 0.885
loins — tape (cm) . ok ok ok i
Back width of the 1 0.654 0.94 0.858 0.841
loins — tape (cm) ok - - ok
Lower back height 1 0.709 0.575 0.743
(cm) ok ok -

. 1 0.859 0.912
Live weight (kg) - ok
MLLT area on 1st 1 0.923
lumbar vertebra (cm?) o
MLLT area on 6th 1
lumbar vertebra (cm?)

=P <005 =P<001, ™ =P <0001

Table 13. Phenotypic correlations in observed traits in both groups of bulls at the age of 360 days

Front width | Back width | Front width | Back width Lower Live MLLT area | MLLT area
of the loins —|of the loins —|of the loins —|of the loins — back helshit - on lst lum- | on 6th lum-
compass compass tape tape {em) & k g) bar vertebra | bar vertebra
(cm) (cm) (cm) (cm) & (cm?) (cm?)
Front width of the 1 0.949 0.811 0855 0.629 0.888 0.713 0.821
loins — compass (cm) ok - ok - - ok ok
Back width of the 1 0.763 0.826 0.642 0.872 0.712 0.844
loins — compass (cm) ak o soxk . - .
Front width of the 1 0.974 0.777 0.888 0.587 0.666
loins — tape (cm) o ok - - -
Back width of the 1 0.797 0.923 0.59 0.718
loins — tape (cm) - ok - -
Lower back height 1 0.805 0.445 0.533
(cm) . * s
‘ ) 1 0.66 0.816
Live weight (kg) o .
:
$ MLLT area on Ist 1 0.902
lumbar vertebra (cm?) ok
MLLT area on 6th 1
Iumbar vertebra (sz)

"=P<0.05 "=P<001,™ =P <0001

measuring was 0.74 cm and 0.98 cm respectively. The
differences among groups were statistically significant
on the level P < 0.05-0.01 at the age of 360 and 420
days. There is no difference statistically significant
among the groups in the layer of subcutaneous fat on 6th
lumbar vertebra.
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Body measurements

The exterior dimensions of loins were measured via
tape measure and Wilkinson’s compass on 1st and 6th
lumbar vertebrae (see Tables 8, 9, 10, 11 for results). In
both groups we can see that loins’ beefiness has in-
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Table 14. Phenotypic correlations in observed traits in both groups of bulls at the age of 420 days

Front width | Back width | Front width | Back width Lower back MLLT area | MLLT area
of the loins —|of the loins —|of the loins —|of the loins — heigh Live weight | on 1st lum- | on 6th lum-
compass compass tape tape P ri ) (kg) bar vertebra | bar vertebra
(cm) (cm) (cm) (cm) (cm?) (cm?)
Front width of the 1 0.957 0.943 0.957 0.77 0.964 0.941 0.909
loins — compass (cm) e e sk s Sk ook Sk
Back width of the 1 0.927 0.968 0.847 0.975 0.936 0.954
loins — compass (cm) e work ok - - -
Front width of the 1 0.948 0.796 0.903 0.887 0.908
loins — tape (cm) - xk . . .
Back width of the 1 0.816 0.942 0.908 0.917
loins — tape (cm) - nk rk .
Lower back height 1 0.845 0.738 0.842
(cm) e - .
1 0.902 0.918
Live weight (kg) - .
MLLT area on 1st 1 0.936
lumbar vertebra (cm?) Kok
MLLT area on 6th 1
lumbar vertebra (cm?)

"= P <005 "=P<0.01, =P <0.001

creased. Bulls intended for fattening reached measures of
14.41-15.53% (tape measure) and 12.57-18.39% (com-
pass). Bulls intended for rearing reached measures of
18.59-19.04% (tape measure) and 23.53-29.02% (com-
pass). The reared bulls group reached significantly
higher values during the whole watched period. At the
age of 300 days the differences in loins’ beefiness were
at the significance level P < 0.01-0.001 and at the age of
360 and 420 days the significance level P < 0.001.

Phenotypic correlative dependence of watched
indicators

Phenotypic correlative dependence of watched indica-
tors of both groups of bulls are stated in Tables 12, 13,
14. Measurement of growth intensity of MLLT area in-
cluded ultrasound scanning on 1st and 6th lumbar verte-
brae, tape measure and compass measure of the exterior
dimension of MLLT from the left to the right vertebra
ledge (cm). The combination of the methods secured ac-
curate results of growth intensity. The measured dimen-
sions were included in the correlative dependence calcu-
lation. Significant statistical dependencies (P < 0.001)
proved the measurement of MLLT area on 6th lumbar
vertebra to be the most accurate. Close and conclusive
correlative dependencies were found among MLLT di-
mensions measured via ultrasound scanning, tape mea-
sure and compass. Dependence of the MLLT area in the
lower back height and live weight was detected. Mea-
suring of MLLT on 6th lumbar vertebra via ultrasound
scanning is to be recommended according to statistical
results. Rosler etal. (1996), Crews et al. (2002) and
other authors found similar tendencies and dependencies.
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The results proved that ultrasonographic measurement
can be used successfully for objective estimation of body
beefiness.
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Stanoveni riistového potencidlu u chovnych a vykrmovanych bykia plemene hereford pomoci ultrasonografu.
Scientia Agric. Bohem., 36, 2005: 55-61.

Rustova schopnost vykrmovanych a chovnych byki plemene hereford (I. skupina — odchov 27 ks, II. skupina —
vykrm 25 ks) byla posuzovana podle véku na zakladé zjistovani Zivé hmotnosti a primérnych dennich pfirtstkil
a méfeni péti télesnych rozmérh: vyska v kiizi, $itka beder mé&fend paskovou mirou a Wilkinsonovym kruzidlem
v oblasti 1. a 6. bederniho obratle. Pro posouzeni zmasilosti zvifat byla zjidtovana plocha (cm?) a vy$ka (cm) musculus
longissimus lumborum et thoracis (MLLT) ultrasonografem Aloka SSD-500 se sondou UST-5011U (3,5 MHz). Dile
byla zjiStovana protucnélost na zékladé méfeni vysky podkozniho tuku sondou UST-5820U (5 MHz). M&feni svalu
MLLT i vySky podkoZzniho tuku byla provadéna na drovni 1. a 6. bederniho obratle. Zvitata byla méfena a vaZena ve
veéku 300, 360 a 420 dni a vykrmovand zvifata i ve véku 540 dni (pfed porazkou) v intervalu 15 dni. Koreladni
zavislosti mezi jednotlivymi ukazateli byly vypodteny pomoci statistického programu SAS — linedrnim modelem.

Obé skupiny byki byly chovany na jedné farmé s rozdilnou trovni vyZivy, vykrmovani byci byli krmeni krmnou
davkou s niZ§im obsahem energie a dusikatych latek. Rozdil v Zivé hmotnosti mezi sledovanymi skupinami byl
17,8 % ve 300 dnech véku a 28,1 % ve 420 dnech véku. Intenzita ristu zjistovana na zaklade dennich p¥iraistka byla
0 26-28 % vyssi u skupiny plemennych byku. Télesny ramec (vyska v kifZi) bykii obou sledovanych skupin do véku
300 dni byl shodny. Prikazny rozdil (P < 0,05-0,01) ve vySce v kiiZi byl mezi skupinami zji§tén ve veku
360 a 420 dni. S rostoucim vékem lze u obou skupin pozorovat zv&tSovani osvaleni beder — u byki ve vykrmu
0 14,41-15,53 % (méfeno paskou), resp. 12,57-18,39 % (kruZidlem) a u chovnych byki 18,59-19,04 % (paskou)
a23,53-29,02 % (kruzidlem). Skupina chovnych byka dosahovala pritkazn& vy$sich hodnot v prib&hu celého obdobi
sledovani. Ve véku 300 dni byly rozdily mezi skupinami v osvaleni beder na hlading& vyznamnosti P < 0,01-0,001 a ve
veku 360 aZ 420 dni na hladiné vyznamnosti P < 0,001. Plocha MLLT na 1. bedernim obratli vzrostla u vykrmované
skupiny ze 41,45 cm” ve véku 300 dni na 69,89 cm? ve véku 420 dnii, co¥ je ndrist 0 68,6 %. U skupiny odchovavanych
byki byl béhem tohoto obdobi zji§tén nartist plochy MLLT ze 48,87 cm” na 83,15 c¢m?, tj. 0 70,1 %. Obdobné 1ze za
stejné obdobi pozorovat vyrazné zvétieni plochy MLLT zji§tované na 6. bedernim obratli z 36,43 cm?® a 43,5 cm? ve
300 dnech véku na 67,27 cm’ a 72,33 cm’ ve 420 dnech véku. Plocha MLLT ve viku 360 a 420 dnii se statisticky
prikazné liSila (P < 0,05-0,01). Vyska podkoZniho tuku byla na po¢atku méfeni ve 300 dnech v&ku na 1. bedernim
obratli 0,66 cm u bykd ve vykrmu a 0,74 cm u bykil v odchovu a ve v&ku 420 dni 0,77 cm ve vykrmu a 0,98 cm
u chovnych zvifat. Rozdily mezi skupinami byly priikazné (P < 0,05-0,01) ve 360 dnech a 420 dnech v&ku. Ve vysce
podkoZniho tuku na 6. bedernim obratli nebyl mezi skupinami zji§tén statisticky priikazny rozdil.

Dale byly zjiSté€ny prikazné kladné fenotypové korelace mezi t€lesnymi rozméry a plochou MLLT.

skot; byk; ultrasonograf; plocha MLLT; rastovéa schopnost

Contact Address:

Ing. FrantiSek Kolatsky, Ceska zem&dlska univerzita v Praze, Fakulta agrobiologie, potravinovych a pfirodnich zdrojd,
Kamycké 129, 165 21 Praha 6-Suchdol, Cesk4 republika, tel.: +420 224 383 064, e-mail: kolarsky @af.czu.cz
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