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Relationships between milk yields in the first three
lactations of Czech Pied cows

Vztahy mezi mlé¢nou uzitkovosti na prvnich trech laktacich
u dojnic ¢eského strakatého plemene

G. CHLADEK, ]. KUCERA

Department of Animal Breeding, Mendel University of Agriculture and Forestry, Brno,
Czech Republic

ABSTRACT: The observation was carried out in a group of 9 150 cows with 50—-100% proportion of Czech Pied
cattle in genotype. All cows finished the first three lactations. The total mean milk yield was 3 836.4 kg (first lacta-
tion), 4 415.5 kg (second lactation) and 4 792.6 kg of milk (third lactation). The relationships berween lactations
were described by individual estimation coefficients that were calculated as a ratio of milk yield in later lactation to
milk yield in earlier lactation. The mean estimation coefficient between the first and second lactation was 1.171,
between the first and third lactation 1.274 and between the second and third lactation 1.103. Estimation coefficients
between all lactations highly significantly decreased with increasing milk yield in the first lactation. The proportion
of Czech Pied breed in genotype also affected estimation coefficients, but less significantly. Estimation coefficients
between the first and third lactation significantly increased with increasing estimation coefficients between the first
and second lactation while the coefficients between the second and third lactation significantly decreased.

Keywords: Czech Pied cattle; cows; milk yield; relationships between lactations

ABSTRAKT: Byl sledovén soubor 9 150 dojnic s podilem éeského strakatého plemene 50 a% 100 %. Viechny dojnice
mély ukonéeny prvni tfi laktace. Priimérnd uZitkovost celého souboru byla 3 836,4 kg (1. laktace), 4 415,5 kg (2. lak-
tace) a 4 792,6 kg (3. laktace) mléka. Vztahy mezi laktacemi byly hodnoceny na zékladé pfepoétovych koeficientit
mezi laktacemi jednotlivych dojnic, které byly vypocteny jako podil mlééné uzitkovosti na pozdéjsi laktaci a mlééné
uzitkovosti na dfivéjsi laktaci. Pramérnd hodnota prepoétového koeficientu celého souboru z 1. na 2. laktaci byla
1,171, z 1. na 3. lakeaci 1,274 a ze 2. na 3. laktaci 1,103. Se vzristajici uZitkovosti na 1. laktaci klesala vysoce pra-
kazn& hodnota pfepoétovych koeficienti mezi viemi laktacemi. Podil &eského strakatého plemene ovlivnil hodnoty
prepoctovych koeficientit mezi laktacemi méné vyrazné. Hodnoty prepoétovych koeficientii z 1. na 3. lakraci se pri-
kazné zvySovaly se zvysujici se hodnotou ptepoltovych koeficientt: z 1. na 2. laktaci, zatimco pfepoétové koeficienty
z 2. na 3. laktaci se pritkazné sniZovaly.

Kli¢ov4 slova: &eské strakaté plemeno; dojnice; mlééné uitkovost; pfepoétové koeficienty; vztahy mezi laktacemi

Miksik and Poul (1969) studied milk yield in 3 371.1 kg and 3 332.9 kg of milk in lactation one
an identical group of cows during five consecutive to five, respectively. The authors suggested coef-
lactations. They observed that 1 175 Czech Pied ficients for estimation of milk yield in the fourth
cows produced 2 544.4 kg, 3 037.7 kg, 3 354.1 kg, (maximum) lactation based on the production in

The study was supported by the Ministry of Education, Youth and Sports of the Czech Republic (Grant No. MSM
4321 00001).
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previous lactations; the coefficient for the first lac-
tation was 1.32, for the second 1.11 and the third
1.01.

Coefficients for estimation of milk yield of the
same cows in different lactations have not been
published in the Czech Republic since the above-
mentioned paper. Many authors have studied milk
yield in different lactations and the results could
be used for calculation of estimation coefficients.
However, the observed populations were not identi-
cal in all lactations. Thus, the calculated estimation
coefficients would be skewed due to the selection of
cows in later lactations and due to the lower breed-
ing value of older cows.

Dédkova and Wolf (2001) presented milk pro-
duction results in the first three lactations of Czech
Pied cows. Cows produced 3 963 kg, 4 541 kg and
4 739 kg of milk in the first, second and third lac-
tations, respectively. Chrenek ez 2/. (1996) found
out milk yield in the first three lactations of Slovak
Pied cows: 3 486.6 kg, 4 086.8 kg and 4 292.0 kg
of milk. Kuéera ez a/. (1999) presented milk yield of
Czech Pied cows of C1 and C2 groups in the first
three lactations: 3 642 kg, 4 106 kg and 4 328 kg
of milk.

Chlddek and Kudera (2002) studied in detail
relationships between milk yields in the first three
lactations of Holstein cows and their crosses. The
observed cows produced 4 124.8 kg, 4 766.2 kg
and 5 247.0 kg of milk in the first, second and
third lactation. The estimation coefficient between
the first and second lactation was 1.175, between
the first and third lactation 1.297 and between
the second and third lactation 1.119. The authors
found a highly significant negative effect of milk

yield in the first lactation on estimation coeffi-
cients between all lactations. They also reported a
significant positive relationship between estimation
coefficients for the first and second lactation and
the first and third lactation, while the relationship
between the estimation coefficients for the first and
second lactation (and/or first and third lactation)
and the second and third lactation was negative.
The breed had no significant effect on estimation
coefficients between all lactations in their study.
Changes in dairy production management and
production type of Czech Pied cattle in the last
years have brought about a question whether the
existing estimation coefficients for milk yield in
different lactations were not affected. The aim of
this paper was to quantify relationships between
milk yield of the same cows in first three lactations
with respect to their milk yield in the first lacta-
tion and proportion of Czech Pied breed in their

genotype.

MATERIAL AND METHOD

The data on milk yield of 9 150 cows during the
first three lactations were analysed. The cows were
born in Northern Moravia region in the period
from 1990 to 1995. They were divided into two
groups according to the proportion of Czech Pied
cattle in genotype. The first group (C1) included
3 176 cows with 75-100% of Czech Pied cat-
tle; the second group (C2) included 5 974 cows
with 50-74.9% of Czech Pied cattle in genotype.
Furthermore, the cows were divided according to
the level of milk yield into two groups, M1 (up to
3 999 kg) and M2 (above 4 000 kg) or into three

Table 1. Main statistical parameters of milk production in the observed groups of cows

P % Lactations

roportion

of Czech n first lactation (kg milk) second lactation (kg milk) third lactation (kg milk)
Pied breed X 5 Vx x s Vx x s Vx
C1 3176 3799.5% 8002 21.06 434857 979.8 2246 467674 1069.6 22.87
C2 5974 3856.0B 7956 20.63 4451.2% 969.9 21.79 4854.2B 1091.9 22.49
Total 9150 38364 797.8 20.80 4415.5 973.5 20.05 47926 10874 22.69

The values in the same column marked with different letters (A, B) differ highly significantly (P < 0.01)

n = number of data
C1 =75 to 100% of Czech Pied breed in genotype
C2 =50 to 74.9% of Czech Pied breed in genotype
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groups MI (up to 3 499 kg), MII (from 3 500 to
4 499 kg) and MIII (above 4 500 kg).

The relationships between lactations were de-
scribed by individual estimation coefficients.
Individual estimation coefficients between lacta-
tions (between first and second, first and third and
between second and third) were calculated as a
ratio of milk yield in later lactation to milk yield in
earlier lactation. Estimation coefficients in groups
(breed, milk yield) were calculated as simple mean
values of individual coefficients. Main statistical
parameters mean (%), standard deviation (s) and
coefficient of variation (Vx) of the observed traits
and phenotypic correlations (7) between them were
calculated. The significance of differences was tested
by GLM of Unistat 4.53.

RESULTS

The main statistical parameters of milk produc-
tion in the first three lactations of observed cows
are shown in Table I. The total mean milk yield
was 3 836.4 kg in the first, 4 415.5 kg in the sec-
ond and 4 792.6 kg in the third lactation. Milk
yield of the cows with lower proportion of Czech
Pied cattle (C2) was highly significantly higher in
all lactations (by 56.5 kg, 102.7 kg and 177.5 kg)
than in cows C1. Both parameters of variability
(s; and Vi) ranged from 795.6 and 20.63 in the
first lactation, respectively, to 1 091.9 and 22.87 in
the third lactation.

The estimation coefficients for relationships be-
tween the first three lactations with different milk
yield in the first lactation are presented in Table 2.

The coefficients describing the relationship between
the first and second lactation (1.283, 1.132 and
1.061) are highly significantly different in all three
levels of milk yield (MI, MII and MIII). Similarly,
highly significantly different were the coefficients
between the first and third lactation (1.411, 1.230
and 1.132), also in all the three levels of milk yield.
Similar results were found in the relationship be-
tween the second and third lactation (coefficients
1.117, 1.103 and 1.081); the differences berween
different levels of milk yield were highly signifi-
cant.

The estimation coefficients between the first three
lactations with respect to the level of milk yield
and proportion of Czech Pied breed are shown in
Table 3. The differences in estimation coefficients
were found between group C1 and C2; the coef-
ficients between the first and third lactation and
between the second and third lactation were highly
significantly different but no significant difference
was found in the coefficients between the first and
second lactation. The cows with lower milk yield
in the first lactation (to 3 999 kg) showed highly
significantly higher estimation coefficients than
the cows with higher milk yield (above 4 000 kg).
Highly significantly higher estimation coefficients
between the cows with higher and lower milk yield
were found in both sub-populations (C1 and C2).
But the difference in the coefficients between the
second and third lactation in sub-population C2
was only significant. .

Effects of the estimation coefficients between
milk yields in the first and second lactation on the
coefficients between milk yields in the second and
third lactation and the first and third lactation are

Table 2. Estimation coefficients between the first three lactations of cows with different milk yield in the first lacta-

tion
Estimation coefficients between lactations

Milk yield in the first lactation n

first and second first and third second and third
Less than 3 499 kg (MI) 3224 1.283 4 14114 11174
3 500 to 4 499 kg (MII) 4137 1.132 B 1.230 B 1.103 B
More than 4 500 kg (MIII) 1789 1.061 € 1.132 € 1.081 €
Total 9150 1.171 1.274 1.103

The values in the same column marked with different letters (A, B, C) differ highly significantly (P < 0.01)

n = number of data
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Table 3. Estimation coefficients between the first three lactations of cows with different milk yield in the first lacta-
tion according to the proportion of Czech Pied breed

Estimation coefficients between lactations

Factor/Combination n
first and second first and third  second and third
Proportion of C1 3176 1.164 *A 1.256 * 1.094
Czech Pied breed  C2 5974 1.174 1.284 bB 1.108 bB
Milk yield in the  less than 3 999 kg 3224 1.283 A 14114 1.117 %
first lactation more than 4000 kg 5926 1.110 8 1.200 b8 1.097 b8
o less than 3 999 1192 1.267 * 1.387 4 1.J12%4
more than 4 000 1984 1.103 b8 1.178 bB 1.084 bB
) less than 3 999 kg 2032 1292 1408 ' 1.119*
more than 4 000 3942 1.114 b8 1:212, b8 1.103 b4

The values of one factor or combination marked with different letters (a, b) and (A, B) in the same column are
significantly different (P < 0.05) and highly significantly different (P < 0.01), respectively

n = number of data

C1 =75 to 100% of Czech Pied breed in genotype

C2 = 50 to 74.9% of Czech Pied breed in genotype

Table 4. The effect of the estimation coefficient between first and second lactation on the coefficients between
second and third or first and third lactation

Groups of estimation coefficients Mean values of estimation coefficients between lactations

between first and second lactation second:atdehied forr anid ehisd
Lower than 0.9 1 000 1.304 1.046 *
0.91 t0 1.0 1071 1.166 ®® Li1y®®e
1.01 to 1.1 1550 1.122 < 1.180 <€
1.11 10 1.2 1691 1.078 P . 12570
1210 1.3 1 469 1.053 € 1.315 €
13110 1.4 1 009 1.034 ¥ 1.391 fEF
141t 1.5 636 1.032 &6 1.491 8FF
Higher than 1.51 724 1.018 hH 1.688 bF

The values in the same column marked with different letters (a~h) and (A-H) differ significantly (P < 0.05) and
highly significantly (P < 0.01), respectively

n = number of data
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described in Table 4. The data set was arranged
according to the estimation coefficients between
the first and second lactation, in ascending order
from 0.9 to 1.51. The tendency of mean values of
estimation coefficients berween the first and third
lactation was similar; it increased from minimum
1.046 to maximum 1.688. On the contrary, the
mean values of estimation coefficients between the
second and third lactation decreased from maxi-
mum 1.304 to minimum 1.018.

DISCUSSION

Our milk production data corresponded with
results of most of the quoted authors who also
observed Czech or Slovak Pied cattle. Only Miksik
and Poul (1969) presented a considerably lower
milk yield that can be explained by the time when
the studies were performed. Variability of the data
set was comparable with results of Chlddek ez /.
(1999) or Kuéera et al. (1999). Milk yield in all
lactations of cows with lower proportion of Czech
Pied cattle was higher, which was most likely caused
by a different size of sub-populations.

Our estimation coefficients were based on the
data collected in the identical group of cows in
all three lactations. Only Miksik and Poul (1969)
applied the same methods. Milk yield of the cows
observed by those authors was by 30% lower
than our values; however, their estimation coef-
ficients were almost identical with ours. Chlddek
and Kuéera (2002) applied the same methods in
their study of Holstein cows. They also found
only small differences in estimation coefficients
(maximum 0.023) even though the milk yield of
the analysed population was higher by 20%. In
agreement with the above-mentioned authors we
also found a significant negative relationship be-
tween milk yield in the first lactation and estima-
tion coefficients for all lactations. But we found a
more significant effect of the proportion of breed
in genotype.

Other authors presented data on milk yield of
a population of cows that was not identical in all
three lactations. It is clear that milk performance of
older cows in their later lactations was affected by
various factors (most of all by selection and breed-
ing value). The effect was higher with higher lacta-
tion number. This accounts for agreement of our
estimation coefficient between the first and second
lactation with possible coefficients calculated from

the results of Chrenek ez /. (1996) or Dédkové and
Wolf (2001). Slightly different was our estimation
coefficient between the second and third lactation
and the coefficient that could be calculated from
the results of Kudera et al. (1999) or Ptibyl and
Ptibylova (2001). The difference was also found
in the estimation coefficient between the first and
third lactation in our study and the coefficient
calculated from the results of Dédkova and Wolf
(2001) or Kuéera ez 2l. (1999).

The fact that higher values of estimation coef-
ficients between the first and second lactation were
accompanied by higher values of the coefficient
between the first and third lactation but lower val-
ues of the coefficient between the second and third
lactation can possibly be explained by subsequent
compensation of lower milk yield in the second
lactation.

The study quantified relationships between milk
yield of Czech Pied cows in the first three lacta-
tions. A significant effect of milk yield in the first
lactation on estimation coefficients was found; with
increasing milk yield in the first lactation estima-
tion coefficients between all lactations decreased.
Proportion of breed affected estimation coefficients
but less significantly than milk yield in the first lac-
tation. Estimation coefficients between the first and
third lactation significantly increased with increas-
ing estimation coefficients between the first and
second lactation while the coefficients between the
second and third lactation significantly decreased.
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Comparison of production traits of Large White
and White Meaty pig breeds for 1996 to 2001
in Slovakia

Porovnanie produkénych ukazovatelov materskych
plemien osipanych biele uslachtilé a biele misové
za roky 1996 az 2001 na Slovensku

B. Boscek!, P. REHACEK?, P. Frak®, I KovAc!, J. MLyNEK'

!Slovak University of Agriculture, Nitra, Slovak Republic
“State Breeding Institute, Bratislava, Slovak Republic
3Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Fattening performance and carcass value traits of Large White (LW) and White Meaty (WM) breeds
were evaluated from data obtained at progeny testing stations (PTS) in Slovakia in the years 1996-2001. We
recorded the following results: average daily gain (ADG) during fattening from 30 to 100 kg live weight 811.5
1.31 gin LW breed and 803.9 + 2.38 g in WM breed, feed consumption per 1 kg gain during fattening (FC) 2.95 +
0.005 kg and/or 3.10 + 0.010 kg, backfat thickness (BF) 19.2 + 0.0006 mm in LW breed and 19.8 + 0.001 mm
in WM breed, proportion of lean cuts (PLC) 52.13 + 0.04% in LW breed and 51.61 + 0.07% in WM breed,
proportion of meat from thigh (PMT) 21.12 + 0.02% in LW breed and 20.86 + 0.04% in WM breed and area
of musculus longissimus thoracis (AMLT) 45.36 + 0.07 cm? in LW breed and 44.73 + 0.12 cm? in breed WM. The
carcass traits, except backfar thickness, were improved under the influence of selection in both breeds compared
with previous years. The analyses of variance of analyzed traits showed statistically significant differences between
the years in ADG, PLC, PMT and AMLT. There were also statistically highly significant differences in all traits,
except for ADG, between the LW and WM breeds. The difference was only statistically significant in ADG. The
year x breed interactions were also highly significant in all traits.

Keywords: pigs; Large White; White Meaty; fattening performance; carcass value

ABSTRAKT: V prici sme hodnotili ukazovatele vykrmnosti a jatoénej hodnoty osipanych bieleho usfachtilého
(BU) a bieleho misového (BM) plemena z podkladov ziskanych na stanici VJH na Slovensku v rokoch 1996 az
2001. Zaznamenali sme tieto vysledky: priemerny denny prirastok vo vykrme od 30 do 100 kg %. hm. (PDPV)
811,5 + 1,31 g pre BU a 803,9 + 2,38 g pre BM, spotreba krmiv na 1 kg prirastku vo vykrme od 30 do 100 kg
(SKRM) 2,95 resp. 3,10 kg, hribka chrbtovej slaniny (HRCHS) 19,2 + 0,0006 mm pre plemeno BU a 19,8
0,001 mm pre plemeno BM, podiel cennjch misovych &asti (PCMC) 52,13 % resp. 51,61 %, podiel misa zo
stehna (PMSTH) 21,12 % resp. 20,86 % a plocha musculus longissimus dorsi pre BU 45,36 cm2 a 44,73 cm? pre
BM. Jednotlivé ukazovatele sa v porovnani s minulymi rokmi u obidvoch plemien vplyvom selekcie zlepsili. Analyzy
rozptylu a interakcie ukazovatelov medzi rokmi a plemenami poukézali na $tatisticky vyznamné rozdiely v PDPV,
PCMC, PMSTH, PMLD. Aj medzi plemenami BU a BM boli $tatisticky vysoko vyznamné rozdiely vo vietkych
ukazovatefoch, okrem PDPV.

Kli¢ové slové: osipané; biele usfachtilé; biele misové; vykrmnost; jatoénd hodnota
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An essential problem of pig selection and hy-
bridisation in recent years in Slovakia has been
the improvement of meat performance at reduced
feed consumption per production unit maintaining
simultaneously the required level of reproduction
traits. Further success in this area is impossible
without the optimisation of methods of breeding
value estimates.

Modern pig breeding proceeds from well-defined
selection objectives. If productivity improvement
of purebred and hybrid pig populations is taken as
a priority, the development of selection procedures
in selection organisations has typically been focused
on economic results. However, in addition to eco-
nomically important traits, it is also necessary to
consider biological factors.

Selection pressure in pigs in recent decades has
been aimed at the improvement of production
traits. Sellier (1982) reported on average 0.5 per
cent annual improvement of growth traits and car-
cass value traits, in some cases even more. The traits
such as efficiency of feed conversion and proportion
of lean cuts have shown selection responses in some
countries topping the average values by 2 per cent
annually. That is why modern selection emphasises
not only growth and carcass values but also an ef-
ficient reduction of ad libitum feed consumption
(Riley, 1989).

Further increase in pig productivity can gener-
ally be expected due to fat content reduction in
carcasses (via achieving lower limits for this trait),
input reproduction or due to faster growth of lean
meat proportion (Fowler et al., 1976; Webb et al.
1989). With regard to this, it is necessary to con-

stantly test our breeds for their fattening capacity
and carcass value,

Fattening performance and carcass value traits
of Large White (LW) and White Meaty (WM)
pig breeds and their mutual crosses tested in
1980-1983 at Budany Progeny Testing Station
were evaluated by Flak ez al. (1994). Average
daily gains of LW and WM breeds were 801.20 g
and 790.68 g, respectively; musculus longissimus
thoracis area (AMLT) values were 3 675 mm?
and 3 534 mm?, respectively; backfat thickness
in the two breeds was the same, 24.1 mm. In
the portion of lean cuts and proportion of meat
from thigh LW ranked above WM 46.46% to
44.87%, respectively, and 18.66% to 17.94%,
respectively. Feed consumption per 1 kg daily
gain of LW and WM breeds ranged between 3.32
and 3.34 kg.

Subsequent evaluations of LW and WM breeds
and their mutual crosses from all pig progeny test-
ing stations in Slovakia were made by Flak ez al.
(1994, 1997), Bobéek et al. (1991, 1997), Bobéek
and Rehd&ek (2000), Petkoviova et al (1997);
in the Czech Republic Matousek ez 2/ (1999),
Cechovi ez al. (1993), Cechové and Buchta (1995).
Compared with the previous years, production
traits showed an increasing trend, which was also
confirmed by the cited authors.

MATERIAL AND METHODS

The basic data for the evaluation of pig fattening
performance and carcass value were obtained from

Table 1. Review of the number of observations, marginal numbers and harmonic estimate number of observa-

tions
Years LW WM n, N,
1996 1296 434 1730 1 300.49
1997 1028 327 1355 992.34
1998 811 341 1152 960.24
1999 1 041 278 1319 877,62
2000 1203 280 1483 908.53
2001 1330 320 1650 1031.75
n 5629 1980 8 689 8 677.00
N, 6 520.36 1 936.69

LW = Large White, WM = White Meaty
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all progeny testing stations in Slovakia for the pe-

riod 1996-2001.

The paper evaluates the following traits: aver-
age daily gain (ADG) during fattening from 30 to
100 kg live weight in g, feed consumption per 1 kg
daily weight gain (FC), backfat thickness in mm
(BF), proportion of lean cuts in % (PLC), propor-
tion of meat from thigh in % (PMT), area of mus-
culus longissimus thoracis in cm* (AMLT).

The obtained observations were evaluated using
mathematical and statistical methods:

— determination of basic variation-statistical char-
acteristics of individual traits,

— evaluation of the effect of years and genotypes
based on two-factor analysis of variance with
interaction of years Y and genotypes G with
unequal number of observations in subclasses
Yi x Gi. In the case of significant ¥ x G interac-

tions the differences between the years within
genotypes were tested by one-factor analysis of
variance and differences between the genotypes
by Student’s ¢-test. The above mathematical and
statistical methods were those used by Grofik and
Flak (1990).

RESULTS AND DISCUSSION

The total number of LW and WM pigs tested at
progeny testing stations in Slovakia in the period
1996-2001 is shown in Table 1. Marginal numbers
and harmonic estimate numbers were calculated
from the given data.

Evaluation of means, standard errors of means
and estimates pi, pj, p of fattening and carcass traits
are shown in Tables 2 and 3 and Figures 1-6.

Table 2. Means and standard errors of means, and estimates p, 1y, and p of fattening performance traits

LW WM Total

Years

d % # % % 5 B
Average daily gain g (ADG)
1996 830.71 2.90 832.16 4.93 831.52 2.50 831.47
1997 841.02 3.19 786.07 5.59 827.72 2.84 831.51
1998 819.08 3.73 816.25 5.81 818.17 3.14 817.67
1999 787.85 3.38 788.63 6.48 787.96 2.99 788.23
2000 786.11 3.03 793.05 6.25 787.32 2.73 789.52
2001 807.07 2.83 794.08 5.76 804.47 2.54 800.55
Total 811.49 1.31 803.95 2.38 809.77 1.69
b 811.91 801.65 i = 806.78
Feed consumption per 1 kg average daily gain (FC)
1996 3.08 0.011 3.19 0.019 3.10 0.009 3.14
1997 3.07 0.015 3.36 0.024 3.14 0.013 3.21
1998 3.02 0.014 3.09 0.021 3.04 0.011 3.05
1999 2.81 0.012 2.98 0.024 2.84 0.010 2.89
2000 2.88 0.012 2.95 0.025 2.89 0.011 291
2001 2.85 0.011 2.99 0.025 2.87 0.010 2.92
Total 2.95 0.005 3.10 0.010 2.98 0.046
B 2.95 3.09 p=3.02
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Figure 5. Proportion of meat from thigh in LW and
WM pigs (%)

The following results of average daily gains (ADG)
from 30 to 100 kg live weight were obtained for the
period 1996-2001: 811.93 + 1.83 and 801.65
3.43 g for LW and WM, respectively, feed consump-
tion (FC) per 1 kg weight gain 2.95 + 0.005 and
3.01 + 0.013 kg for LW and WM, respectively.

In carcass value traits backfat thickness (BF)
amounted to 19.2 + 0.0007 and 19.6 + 0.0014 mm
for LW and WM, respectively, proportion of lean
cuts (PLC) 52.13 + 0.05 and 51.80 + 0.08% for
LW and WM, respectively, proportion of meat from
thigh (PMT) 21.10 + 0.02 and 20.93 + 0.04%, re-
spectively, and area of musculus longissimus thoracis
(AMLT) 45.51 + 0.08 and 44.90 + 0.12 cm? for
LW and WM, respectively. Individual traits were
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improved under selection if compared with previous
years (1991-1995), except for average daily gains in
both LW and WM breeds (Flak ez 2l., 1997).

Two-factor analyses of variance for fattening
performance and carcass value traits by years
and breeds are presented in Table 4. Statistically
significant differences in fattening performance
and carcass value traits can be emphasised in this
evaluation as caused by years. Statistically highly
significant differences between LW and WM breeds
were found in all traits except for ADG and FC,
which showed only significant differences. Year x
breed interactions in carcass value traits were highly
significant whereas they were only significant in
fattening performance traits.
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Table 3. Means and standard errors of means, and estimates p,; p; and p of carcass value traits

LW WM Total

x S=
X

Years

x|
=T
x|

% H;

Backfat thickness, mm (BF)

1996 21.5 0.0013 22.8 0.0018 21.8 0.0011 22.1
1997 20.9 0.0013 21.2 0.0023 20.9 0.0011 21.0
1998 19.2 0.0015 19.4 0.0021 19.2 0.0012 19.3
1999 17.8 0.0013 17.6 0.0024 17.7 0.0011 17.7
2000 18.3 0.0013 18.8 0.0025 18.3 0.0012 18.5
2001 17.5 0.0012 17.7 0.0023 17.5 0.0011 17.6
Total 19.2 0.0006 19.8 0.0010 19.3 0.0005

K 19.2 19.5 p=194
Proportion of lean cuts, % (PLC)

1996 50.49 0.087 49.25 0.138 50.17 0.075 49.87
1997 51.08 0.099 50.72 0.164 50.99 0.086 50.90
1998 52.02 0.111 52.07 0.152 52.03 0.090 52.04
1999 53.06 0.098 53.09 0.165 53.06 0.085 53.07
2000 52.77 0.093 52.74 0.172 52.76 0.082 52.75
2001 53.35 0.087 52.93 0.155 53.26 0.077 53.14
Total 52.13 0.041 51.61 0.072 52.01 0.036

H 52.18 51.80 p=51.96
Proportion of meat from thigh, % (PMT)

1996 20.41 0.043 20.04 0.073 20.31 0.037 20.22+
1997 20.53 0.049 20.61 0.086 20.54 0.043 20.57
1998 21.01 0.055 20.87 0.086 20.96 0.047 20.94
1999 21.41 0.050 21.41 0.097 21.41 0.044 21.41
2000 21.36 0.042 21.18 0.091 21.32 0.038 21.27
2001 21.89 0.040 21.48 0.077 21.81 0.036 21.68
Total 21.12 0.020 20.86 0.036 21.06 0.018

n 21.14 20.93 1 =21.02
Area of musculus longissimus thoracis, cm? (AMLT)

1996 43.45 0.162 42.13 0.284 42.75 0.141 42.79
1997 45.11 0.184 45.18 0.252 45.13 0.152 45.14
1998 46.96 0.201 46.42 0.258 46.62 0.161 46.69
1999 47.12 0.181 46.51 0.305 46.78 0.157 46.81
2000 45.23 0.142 44.47 0.312 44.81 0.129 44.85
2001 45.20 0.154 44.70 0.271 44.96 0.135 44.95
Total 45.36 0.071 44.73 0.120 45.22 0.061

B 45.51 44.90 p=4521
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~ Table 4. Two-factor analyses of variance for fattening performance and carcass value traits in Large White and White
* Meaty breeds of pigs

Years Breeds Interaction T ——
Trait A B AB =867
L3 fi=1 b ‘
ADG (g) MS 308 398.32 157 389.65 130 125.48 11 018.38
F 27.9897 14.284" 11.809”
FC (kg) MS 17.8771 29.9674 1.6720 0.1671
F 106.963" 179.301" 10.004™
BF (cm) MS 37.8368 2.1942 0.7294 0.1931
F 195.925" 11.362" B7TF
PLC (%) MS 1 961.379 160.9754 69.9936 9.7065
F 202.068™ 16.584™ 7.211"
PMT (%) MS 332.1166 43.1540 9.9217 2.3647
F 140.445™ 18.249” 4.195"
AMIT (cm?) MS 2402.94 555.6174 57.2604 30.6406
F 78.423" 18.133" 1.868**
Fys (5. ) = 2.214 Fy5 (1. 0) = 3.842 Fy o (5. ) = 3.017 Fy (1. @) = 6.635
ADG = average daily gain PLC = portion of lean cuts (%)
FC = feed consumption per 1 kg of average daily gain HCHS PMT = portion of meat from thigh (%)
BE = backfat thickness (mm) AMLT = area of musculus longissimus thoracis (cm?)

Table 5. Significance of comparisons of means between years in Large White and White Meaty breeds

Trait 1 (1996) 2 (1997) 3 (1998) 4 (1999) 5 (2000)
Large White

ADG 4,5,6," 3,4,5,6," 4,5," 6" 6"
FC 3,4,5,6, 3'4,5,6," 4,567 57,6

BF 2,3,4,5,6," 3.4,5.6," 4,5,6," 5" 6"
PLC 2,3,4,5,6," 3,4,5,6," 4,56," 6"
PMT 3,4,5,6," 3,4,5,6," 4,5,6," 6", 6"
AMLT 2,3,4,5,6," 3.4," 5,6, 56"

White Meaty

ADG 2,4,5,6," 3™ 4"

FC 3,2,4,5,6," 3,4,5,6," 4,65~

BF 2,3,4,5,6," 3,4,5,6," 4,6, 5" 6
PLC 2,3,4,5,6,” 3,4,5,6," 4,6,

PMT 2,3,4,5,6,” 4,56, 4,6,"

AMLT 2,3,4,5,6,”" 3,4," 5,6," 56"
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Table 6. Significance of comparisons of breed means within years

Trait

1996

1997

1998 1999 2000 2001

ADG
EFC

BF
PLC
PMT
AMLT

*

*

*

* * * *

Table 7. Linear regressions of the studied growth, fattening performance and carcass value traits by the year

Trait Breed a s, b 5 R
LW 843.3866 15.5184 -8.9914 3.9847 0.5600
ADG WM 821.3600"  15.6644 -5.6314 4.0222 0.3288
LW and WM 832.3733"  10.7341 -7.3114" 2.7562 0.4130°
LW 3.1446" 0.6152 -0.5514 0.0157 0.7528"
FC WM 3.3273" 0.1001 -0.0668 0.0257 0.6281
LW and WM 3.2360” 0.0736 -0.0610" 0.00189 0.5098"
LW 2.21207 0.0599 -0.0834" 0.0153 0.8801"
BF WM 2.3033 0.0940 -0.0985 0.0241 0.8063
LW and WM 2.2576" 0.0526 -0.0910" 0.0135 0.8194"
LW 50.0873" 0.3653 0.5831" 0.0938 - 0.9061™
PLC WM 49.2520™ 0.7046 0.7280° 0.1809 0.8018"
LW and WM 49.6696" 0.3846 0.6555™ 0.0987 0.8149”
LW 20.0726™ 0.1351 0.9240™ 0.0346 0.9472"
PMT WM 19.9866" 0.2171 0.2700™ 0.0557 0.8542"
LW and WM 20.0296™ 0.1306 0.2820" 0.0335 0.8760™
154 44.5846" 1.3202 0.2648 0.3390 0.1323
AMIT WM 43.8206™ 1.5584 0.3088 0.4001 0.1296
LW and BM 44.2026" 0.9399 0.2868 0.2413 0.1237

A survey of significance comparing year aver-
ages within breeds and breed averages within years
is shown in Table 5. The comparison of breeds
- showed highly significant differences in all traits
except for ADG and FC.

Fattening performance and carcass value traits
were evaluated for LW and WM breeds in Slovakia
by Flak ez al. (1994, 1997), Bobé&ek et al. (1991,
1995), Bobéek and Rehé&ek (2000), Peskovitovd
et al. (1997).
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Table 8. Quadratic regressions of the studied growth, fattening performance and carcass value traits by the year

Trait  Breed a s, A ¢ 5, R
LW 865.7700  30.9281 -25.7789  20.2340 2.3982 2.8296  0.6450
ADG WM 843.4100" 31.3963 -22.1689  20.5403 2.3625 2.8724  0.4523
LW and WM 854.5900 19.9372 -23.9739  13.0435 2.3803 1.8240  0.5064
LW 3.2080 0.1296  -0.1026  0.1185 0.0067 0.0118  0.7771
FC WM 3.3790"  0.2194  -0.1056  0.1435 0.0055 0.0200  0.6373
IWand WM 3.2935"  0.1474  -0.1041  0.0964 0.0061 0.0134  0.5209"
LW 23420"  0.0998 0.1809  0.0653 0.0139 0.0091  0.9324
BF WM 25450  0.1298  -0.2798"  0.0849 0.0258 0.0118  0.9249"
LWand WM 244357  0.0780  -0.2303" 0.0510 0.0199°  0.0071  0.90317
LW 49.2590"  0.5861 1.2043  0.3834  -0.0887 0.0536  0.9509
PLC WM 47.0520"  0.4815 2.3780" 0.3150  -0.2357"  0.0440  0.9812"
LWand WM 48.1555"  0.5076 179117 0.3321  -0.1622"  0.0464  0.9214”
LW 20.0610"  0.2996 0.3027  0.1960  -0.0012 0.0274  0.9472
PMT WM 19.4350"  0.3051 0.6837°  0.1996  -0.0591 0.0279  0.9415
LW and WM  19.7480"  0.2406 0.4932" 0.1574  -0.0301 0.0220 - 0.8974"
LW 40.6830"  1.2737 3.1911° 0.8332  -0.4180°  0.1165  0.8359
AMLT W 39.2840"  1.5962 37113°  1.0443 -0.4860"  0.1460  0.8145
LWand BM  39.9835"  0.9549 34512 0.6247  -0.4520"  0.0873  0.7795"

Comparison of these results with the present ones
shows improvement of almost all carcass value traits
whereas in fattening performance traits a decrease
in average daily gains occurred both in LW and
WM breeds.

Significant improvement was found in carcass
value traits where backfat thickness was reduced
from 23.2 to 17.5 mm, i.e. by 0.057 mm, and from
23.8 to 17.7, i.e. by 0.061 mm, for LW and WM,
respectively, compared with 1991 and 2001 years.
A significant increase occurred in the proportion
of lean cuts between 1991 and 2001 for LW (from
48.90 to 53.35%, i.e. by 4.45%) and for WM
(from 47.76 to 52.93%, i.e. by 5.17%). A simi-
lar increase was found in the proportion of meat
from thigh (PMT) for LW, from 19.33 (1991) to
21.89% (2001), i.e. by 2.56%, and for WM, from
18.99 to 21.48% between 1991 and 2001, i.e. by
2.49%, in MLT area the increase was in LW from
43.45 cm? and in WM from 42.1 cm? to 44.70
cm? in both breeds. Fattening performance traits
showed a decrease in average daily gain (ADG) for
LW from 865 g (1991) to 807 g (2001), i.e. by 58
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g; similarly for WM from 868 g to 794 g between
1991 and 2001, i.e. by 74 g, which was significantly
influenced by the composition and quality of feed.
Feed consumption per 1 kg gain (FC) decreased
from 3.16 kg in LW (1991) to 2.85 kg (2001), i.e.
by 0.31 kg; in WM from 3.24 kg to 2.99 kg be-
tween 1991 and 2001, i.e. by 0.25 kg.

The above facts also confirm the results of both
linear and quadratic regressions of the studied traits
as depending on the succession of years. A survey of
parameters comparing linear and quadratic regres-
sions by breeds and their total is shown in Tables
7 and 8. Except for ADG and AMLT the linear
regression functions were significant to highly sig-
nificant in all traits. The decrease in daily gain
totalled 7.31 g but the reduction of feed consump-
tion was 0.06 kg per year. Backfat thickness reduc-
tion totalled 0.009 mm as opposed to PMLC and
PMT increases by 0.65 and 0.28%, respectively.
Quadratic regressions confirmed these findings
in linear trait evaluation, also confirming a highly
significant linear trait at AMLT. The regression
functions prove that selection and improvement
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work, in spite of sometimes rather poor and even
disputable results, has brought palpable progress in

genetic evaluation of meat pigs.

CONCLUSION

The results show that it is important to check
continually the fattening performance and slaughter
value of our pure breeds and at progeny testing sta-
tions. It will help to increase the selection pressure,
to improve and stabilize the desired traits in final
types of pigs. It is necessary to pay more attention
to a decrease in backfat thickness in pigs of White
Meaty breed in selection and breeding work.

These results underline the positive selection and
improvement work done in the last 10 years for the
two most numerous pig breeds in Slovakia.
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The effect of drinker type and drinker height

on the performance of broiler cockerels

Vliv typu napdjecky a vySky umisténi napdjecky
na uzitkovost brojlerovych kohoutk

A. Irek, U. SAHAN, B. YiLMAZ

Animal Science Department, Agricultural Faculty, Uludag University, Bursa, Turkey

ABSTRACT: In this study, the effects of drinker type and drinker height on broiler performance were investigated.
Standard nipple type, nipple with tray and round type drinkers were used, and these drinkers were adjusted at
three different heights: low, medium and high. Broilers in the groups on round type drinkers and nipple with tray
drinkers reached higher live weight compared with those in the groups in which nipple type drinkers were used
(P <0.01). The lowest live weight value on the 42nd day was determined as 2 010.60 g in the broilers on the nipple
type drinkers. No difference was observed between low and medium height of nipple drinkers with respect to live
weight and the live weight values on these drinkers were determined as 2 098.62 and 2 115.47 g, respectively. The
live weights of broiler cockerels watered from nipple with tray and round drinkers at low, medium and high levels
were determined as 2 267.54, 2 265.41, 2 200.76 g, respectively; and 2 291.38, 2 276.35, 2 215.14 g, respectively.
Feed consumption was lower in the broiler cockerel groups on nipple type drinkers compared with the groups
on nipple with tray and round drinkers (P < 0.01). The cumulative feed consumption values of broiler cockerels
(on the 42nd day) watered from nipple, round and nipple with tray drinkers at low, medium and high levels were
determined 3 718.23, 3 735.60, 3 614.78 g, respectively; and 3 976.80, 3 970.03, 3 826.52 g, respectively; and
4 035.70, 4 028.09, 3 941.52 g, respectively. Cumulative feed consumption was determined to be lower in the
groups watered from nipple drinkers, compared with the groups on round and nipple with tray drinkers. No dif-
ference was determined between drinker types and between drinker heights with regard to feed conversion ratios
and mortality rates. The feed conversion ratio in the groups was determined between 1.74 and 1.79. The effect of
drinker type on litter moisture and water temperature was found significant (2 < 0.01). The highest litter moisture
and water temperature were determined in round drinkers.

Keywords: drinker; litter moisture; live weight; broiler

ABSTRAKT: V této studii jsme sledovali vliv typu napdjecky a vysky napdjetky na uZitkovost brojlerovych kohoutt.
Pouzili jsme napdjecky kapatkové standardniho typu (bez odkapové misky), kapatkovou napijetku s odkapovou
miskou a kloboukovou napdjecku, napéjecky byly zavédeny ve tfech vy3kach: nizko, stfedné& vysoko a vysoko. Kutata
ve skupindch s kloboukovymi napdjetkami a kapatkovymi napijetkami s odkapovou miskou dosihla ve srovndn{
s kufaty ve skupindch s kapdtkovymi napdje¢kami bez odkapové misky vy Zivé hmotnosti (P < 0,01). NejniZs
zivou hmotnost ve 42. dnu véku 2 010,60 g jsme zaznamenali u kufat napijenych ze standardnich kapitkovych
napdjecek. Nezjistili jsme Zddny rozdil v Zivé hmotnosti mezi nizko a stfedné vysoko umisténymi kapatkovymi
napijeckami, pfi¢em? %ivd hmotnost dosahovala u téchto napijetek 2 098,62 g resp. 2 115,47 g. Zivd hmotnost
brojlerovych kohoutkii napdjenych kapatkovymi napsjetkami s odkapovou miskou a kloboukovymi nap4jetkami
umisténymi nizko, stiedné vysoko a vysoko dosahovala téchto hodnot: 2 267,54; 2 265,41 a 2 200,76 g; resp. 2 291,38;
2276,35 a2 215,14 g. Spotieba krmiva byla niZ{ ve skupindch brojlerovych kohoutki u standardnich kapétkovych
napijecek ve srovnani se skupinami u kapétkovych napdjetek s odkapovou miskou a kloboukovych napéjeek (P <
0,01). Hodnoty kumulativni spotfeby krmiva kohoutkt do 42 dnt v&ku napéjenych ze standardnich kapitkovych,
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kloboukovych a kapétkovych napdjecek s odkapovou miskou umisténych nizko, sttedné vysoko a vysoko byly tyto:
3718,23; 3 735,60 a 3 614,78 g; 3 976,80; 3 976,80 a 3 826,52 g; a 4 035,70; 4 028,09 a 3 941,52 g. Ve srovnini
se skupinami u kloboukovych a kapitkovych napijeéek s odkapovou miskou jsme u skupin napéjenych ze stand-
ardnich kapdtkovych napéje¢ek zaznamenali niZ$i kumulativni spotfebu krmiva. Pokud se jedn4 o konverzi krmiva
a thyn, nezjistili jsme Zidny rozdil mezi typy napéjecek a vyskami umisténi napije¢ek. Konverze krmiva v jednot-
livych skupindch se pohybovala od 1,74 do 1,79 kg. Vliv typu napdjecky na vlhkost podestylky a teplotu vody byl
vyznamny (P < 0,01). Nejvyssi vlhkost podestylky a teplotu vody jsme zjistili u kloboukovych napije¢ek.

Kli¢ova slova: napdjetka; vlhkost podestylky; Zivd hmotnost; brojlerové kute

Water has a great effect on poultry performance.
Water consumption by poultry depends on many
factors such as ambient temperature, water tem-
perature, water quality, age, poultry performance
level, feed consumption, feed content and form.

Various researches were carried out with the
aim of determining the effect of different drinker
types on the performance of broilers (Carpenter
et al., 1990, 1992; Smith and McGhee, 1994;
Brown et al., 1995; May et al., 1997). Different
reports were coincided in these researches aimed
at determining the effect of different drinker types
on live weight. It was reported that bell drinkers
gave significantly higher live weights in spring,
summer and fall (Wabeck ez al., 1994). Lott et al.
(2001), determined in their study that the broil-
ers on open drinkers reached higher live weights
than those on nipple drinkers. There are also
research results indicating that chicks on nipple
drinkers had a higher live weight in the 6th week
compared with those on round drinkers, nearby
these research findings (Giinsan ez 2/, 1999). The
effects of drinker type on feed consumption, feed
conversion ratio and mortality rate of broilers were
investigated by a number of researchers (Smith and
McGhee, 1994; Lott ez al., 2001; Giinsan ez al.,
1999; Middelkoop and Harn, 1992; Hess ez 4/,
1994). On the other hand, the effect of drinker
systems on litter moisture and the relation between
litter quality and carcass quality were examined in
the same studies.

MATERIAL AND METHODS

In this study, 675 commercial male broiler chicks
were used as material. Standard nipple, nipple with
tray and suspended round drinkers were used in
the trial, and these drinkers were organized in three

systems depending on their heights as low (no neck
stretch and drink from the side of the beak), me-

dium (stretch neck and drink from the end of the
beak) and high (first elevate the breast, then stretch
the neck and drink from the end of the beak) (Lott
et al., 2001). Drinker heights were controlled daily
and adjusted by visual inspection. The chicks were
weighed using a balance at + 0.1 g precision at the
beginning of trial, and wing numbers were put on
the chicks. The experimental group chicks were
randomly distributed into 27 pens with a surface
area of 1.25 x 2.0 m? 25 chicks in each pen.
Wood-shavings were used as litter material. The
litter material was laid at a thickness of 7—8 ¢cm on
the floor of the pens.

The chicks received a standard pelleted broiler
starter diet (22.5% CP and ME 12.8 MJ/kg of
diet) between the 1st and 14th day. A grower diet
(22.0% CP and ME 13.3 M]J/kg of diet) was fed
between the 15th and 28th day. A finisher diet
(21.0% CP and ME 13.5 M]/kg of diet) was ad-
ministered between the 29th and 42nd day. The
chicks were exposed to 24 hours light in the first
week and 23 hours light and 1 hour dark at the
end of the experiment. Water was supplied to both
groups at ad libitum level by refreshing constantly.
Feeding was performed at the same hours at night
and daylight.

Temperature, humidity and other environmental
factors were provided equally to each group during
the trial. Live weight gain values were monitored
through weekly individual weighing until the end
of the 6th week, feed conversion ratios were calcu-
lated using the live weight gains and feed consump-
tion values. The mortality values in each pen were
recorded on the pen charts daily and the mortality
rates in the groups were determined depending on
these data. Moreover, litter conditions were deter-
mined considering the litter samples taken from the
parts containing drinkers in each pen, in the 5th
and 6th weeks. During the trial, water temperatures
in the drinkers were determined daily at the same
hour every day using a digital thermometer. Data
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were analyzed by the general linear model pro-
gram of SAS software (SAS, 1985) using Duncan’s
multiple range test to compare treatment means.
Mortality data were analyzed using chi-square.

RESULTS

The effects of drinker type and height on live
weight are given in Table 1. Effects of these param-
eters on live weight were found insignificant by the
28th day. These effects were significant on the 28th,
35th and 42nd day. The lowest daily increase in live
weight was determined in broiler chicks included
in the high nipple drinker group. Live weights of
broiler chicks on nipple with tray and round drink-
er systems at low, medium and high drinker heights
were statistically similar to each other.

The effects of drinker type and drinker height
on live weight gain are given in Table 2. Effects
of these parameters on live weight gain were sig-
nificant on the 28th, 35th and 42nd day, being
insignificant by the 28th day, similar to the case of
live weight values.

The effects of drinker type and drinker height on
feed consumption and feed conversion ratios are
shown in Tables 3 and 4. Effects of these param-
eters on feed consumption were found significant
on the 28th, 35th and 42nd day. In the study, feed
consumption was determined to be lower in the
broiler groups on nipple drinker, compared with
broilers on round and nipple with tray drinkers.
No difference was determined in drinker types and
drinker heights with respect to feed conversion ra-
tios. The effects of drinker type and drinker height
on mortality are given in Table 4. No effect of these
parameters on mortality rate was determined.

The effects of drinker type on litter moisture and
water temperature are given in Tables 5 and 6, re-
spectively. The effects of this parameter on drinker
type and water temperature were found significant.
The highest litter moisture and water temperature
were determined with round drinkers. No statisti-
cal difference was determined between nipple and
nipple with tray drinkers.

DISCUSSION

The broilers on round drinkers and nipple with
tray drinkers reached higher live weight compared
with those on nipple drinkers. The establishment of
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nipple drinkers at either low or medium height did
not cause any difference between the live weights
of broilers in these groups, however the lowest live
weight value was determined in the broilers on
high-nipple drinkers. The results obtained for live
weight in the research were similar to the results
of the research in which the effects of drinker type
and drinker height on the performance of broilers
were investigated (Lott ez 2/., 2001). Wabeck ez al.
(1994), Lott ez al. (1998), determined a higher live
weight value in broilers on round drinkers com-
pared with broilers on nipple drinkers. However,
Carpenter et 4l. (1992), and Middelkoop and
Harn (1992), reported that the effects of nipple
drinkers and open drinkers on broiler perform-
ance were similar to each other. In the research,
feed consumption was determined to be lower in
broilers on nipple drinkers compared with those on
round and nipple with tray drinkers. This result is
similar to the results of Smith and McGhee (1994),
Middelkoop and Harn (1992). No difference was
determined in drinker types and heights with re-
spect to feed conversion ratios. The results obtained
for this parameter are similar to the results of Lott
et al. (2001). There are research results reporting
that the use of nipple type drinkers in broilers
improved the feed conversion ratio (Carpenter e¢
al., 1990; Giinsan ez al., 1999). However, drinking
from a nipple drinker is an unnatural drinking act
for birds. Therefore, the further the neck has to be
stretched, especially during a panting situation, the
more detrimental the effect on body weight and feed:
gain ratio (Lott et 4/, 2001). No effect of drinker
type could be determined with respect to mortality
rates. This result is in accordance with the results of
many researches (McMasters ez /., 1971; Gunsan
et al., 1999; Lott ez al., 2001). There are research
results reporting that there was a relation between
the drinker type used in a broiler house and the first
week mortality rates, and the use of nipple drinkers
reduced the first week mortality (Hess ez al., 1994).

In the study it was determined that the litter
moisture ratio and water temperature were higher
in round drinkers compared with nipple and nip-
ple with tray drinkers. Wet litter, which is one of
the factors adversely affecting the carcass quality,
also leads to the production of an excessive amount
of ammonia, thus negatively effecting the broiler
house conditions. Giinsan ez 2/, (1999) determined
the mean moisture ratio of the litter at the end of
6th week as 55.6 and 25.6% in round and nipple
drinkers, respectively.



&

Table 1. The effects of drinker type and drinker height on live weights (g)

Drinker Age (day)
—_— day 1 day 7 day 14 day 21 day 28 day 35 day 42
Type  Height NS NS NS * - o
o Low 41.01 £ 052 138.40 + 2.30 366.78 + 8.90 790.66 + 28.19 1235.55 +42.21b 1652.41 + 48.52b  2098.62 + 44.81b
a‘. Medium  41.95 + 0.63 140.01 + 2.21 363.45 + 7.41 778.36 + 27.33 1241.78 + 62.71b . 1678.49 + 56.27b  2115.47 + 51.12b
% High 41.80 + 0.54 139.20 + 2.41 369.21 + 9.03 786.92 + 18.21 1227.45 + 53.82c  1610.54 + 65.21c  2010.60 + 61.22¢
o F Low 42.04 + 0.39 139.14 + 2.25 365.12 £ 7.55 795.36 + 19.57 1311.03 £ 49.57a  1746.41 + 44.41a  2267.54 + 49.34a
& _E Medium  42.10  0.66 139.48 + 1.98 364.18 + 8.28 773.64 + 26.62 1300.23 + 44.13a  1727.12 £ 59.43a  2265.41 % 51.65a
b High 41.90 £ 0.57 141.02 + 2.25 370.22 + 9.30 780.25 + 23.33 1229.51 + 6158b 1642.45 + 66.53b  2200.76 + 62.14a
- Low 41.70 £ 0.63 139.65 +2.94  361.25 £ 10.10 785.16 + 16.37 1320.36 + 50.30a 1752.54 + 54.54a  2291.38 + 65.56a
3 Medium  42.08 + 0.62 140.25 + 2.73 367.27 + 8.89 793.62 + 22.21 1295.77 + 66.62a  1736.45 + 52.36a  2276.35 + 45..38a
Z High 41.87 + 0.59 138.89 + 2.66 368.29 + 9.90 781.55 + 17.43 1238.25 + 58.34b  1700.25 + 64.83a  2215.14 + 71.11a
Table 2. The effects of drinker type and drinker height on live weight gains (g)
Drinker Period (wk)
e —————— 1 2 3 4 5 6
Type  Height NS NS NS N ok o
" Low 96.39 + 4.21 228.38 + 20.15 423.88 + 27.59 444.89 + 29.45b 416.86 + 18.69a 446.21 + 22.14b
& Medium 98.06 + 4.86 223.44 £ 19.78 414.91 £ 24.41 463.42 + 30.12b 436.71 + 19.84a 436.98 + 21.69b
4 High 97.40 + 4.30 230.01 + 20.43 417.71 £ 25.09 440.53 + 24.40b 383.09 + 17.42b 400.06 + 18.57¢c
- B Low 97.10 + 3.93 225.98 + 19.90 430.24 + 29.14 515.67 + 32.87a 426.38 + 19.87a 521.13 + 25.47a
g: _g Medium 97.38 + 4.25 224.70 + 19.69 409.46 + 22.30 526.59 + 33.10a 426.89 + 17.97a 538.29 + 28.81a
4 B High 99.12 +5.23 229.20 + 20.16 410.03 + 23.00 449.26 + 27.66b 412.94 + 18.46ab 558.31 + 29.52a
o Low 97.95 + 4.40 221.60 + 21.14 423.91 + 24.66 535.20 + 35.17a 432.18 + 18.53a 538.84 + 27.44a
g Medium 98.17 + 3.79 227.02 + 20.14 426.35 + 25.79 502.15 + 32.48a 440.68 + 21.24a 539.90 + 26.87a
g High 97.02 + 3.47 229.40 + 19.78 413.26 + 21.98 456.70 + 28.12b 462.00 + 18.78a 514.89 + 29.50a

a, b, c = the values in columns with no common letter differ significantly (P < 0.05), (P < 0.01); *P < 0.05; **P < 0.01
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Table 3. The effects of drinker type and drinker height on weekly feed consumption and cumulative feed consumption values (g)

Drinket PCI'iOd (Wk)
1 2 3 4 5 6
Typc Height NS NS NS * * *k

2 121.12£7.10  290.15 £ 11.15 693.20 + 25.47 720.10 £ 29.65b 850.00 £ 16.47b  1043.66+ 26.73c

41127 £5032 110447 +78.57 182457 +30.52b  2674.57 +30.69b 3 718.23 + 123.48¢

Y i 121.22£7.12  287.00 + 11.08 678.41 £ 21.52 743.20 £ 30.14b 885.63+17.58a  1020.14+ 24.54c

Z M 40822 +48.52  1086.63+76.48  1829.83+32.88b 271546+ 31.50a 3 735.60 + 124.54c

High 120.65+6.98 28540+ 9.20 705.73 £ 24.78 713.67 £ 29.87b 841.13+1587b  948.20+ 25.39c

3 406.05:47.16  1111.78+80.12  182543:33.11b  2666.58 + 29.78b 3 614.78 + 121.87c

- 121.19£7.52  291.18 + 10.57 715.40 £ 26.49 782.90  35.40a 915.50 + 17.40a  1150.63¢ 33.27b

o 412.37 £ 51.21 1127.77 + 8144  1910.67 +68.12a  2826.17 + 112.21a 3 976.80 + 163.54b

g I 119.68 £ 6.69  288.20  15.41 700.10 + 23.62 780.73 + 36.35a 92062+ 15782 1160.70 + 34.52b

s wn 07.88+47.53  1107.98+78.69  1888.71+57.14a  2809.33:+98.65a 3 970.03 + 162.14b
=%

- . 12260 £7.95  293.35 + 12.44 702.60 + 24.28 710.45 £ 29.58b 82312+ 17.63b 117440+ 38.87b

415.95+54.08  1118.55:80.69  1829.00 + 41b 265212 27.32b 3 826.52 + 154.47b

by 120.78 £ 678 290.00 £ 13.59 705.52 £ 24.68 790.71 £ 37.00a 893.38+15.392 123531+ 31.2la

410.78 £ 5025  1116.30:79.95  1907.01 +6447a  2800.39 +89.132 4 035.70 £ 221.19%

T oM i 120.89 + 6.47  281.22 + 10.54 698.44 + 24.96 785.25 + 34.12a 900.74 + 16.24a 124155+ 30.14a

8 e 402.11 + 44.87  1100.55:75.18  1885.80 +52.46a  2786.54 + 68.47a 4 028.09 + 219.78a
[~

High 121.93£5.63  290.54 £ 12.35 700.15 £ 22.14 714.47 + 30.78b 892.33+19.14a 122210+ 31.88a

412.47 + 52.14

1112.62 + 81.79

1 827.09 + 31.10b

2719.42 + 35.12a

3 941.5 + 157.25a

a, b, ¢ = the values in columns with no common letter differ significantly (? < 0.05), (P < 0.01)
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Table 4. The effects of drinker type and drinker height on feed conversion ratios from 1 to 6 wk of age and mortality

Drinker Period (wk) Mortality rate
1 2 3 4 5 6 (%)
Type Height NS NS NS NS NS NS NS
Low 0.87 + 0.08 1.12 £ 0.09 1.39 + 0.07 1.48 + 0.06 1.62 + 0.05 1.77 + 0.08 5.33
Nipple Medium 0.86 + 0.07 1.12 £ 0.10 1.39 + 0.07 1.47 £ 0.05 1.62 £ 0.05 1.76 + 0.08 6.66
High 0.86 + 0.07 1.09 + 0.08 1.41 £+ 0.06 1.49 + 0.06 1.65 + 0.07 1.79 + 0.09 4.00
Low 0.87 + 0.08 1.13 £ 0.11 1.42 + 0.09 1.46 £ 0.05 1.62 + 0.06 1.75 + 0.07 4.00
?:;5‘"‘ L 0.85 £ 0.07 111  0.09 1.43 + 0.10 1.45 + 0.04 1.63 + 0.06 1.75 £ 0.07 5.33
High 0.87 + 0.07 1.12 £ 0.11 1.43 + 0.09 1.48 + 0.06 1.61 £+ 0.08 1.74 + 0.08 4.00
Low 0.86 + 0.06 1.13 £ 0.09 1.42 + 0.08 1.44 + 0.04 1.59 + 0.04 1.76 + 0.06 4.00
Round Medium 0.86 + 0.07 1.09 + 0.09 1.38 + 0.09 1.45 £ 0.06 1.60 + 0.04 1.77 £ 0.05 4.00
High 0.88 + 0.08 1.12 + 0.10 1.42 + 0.08 1.47 + 0.07 1.60 £ 0.05 1.78 + 0.07 6.66
a, b, ¢ = the values in columns with no common letter differ significantly
Table 5. The effects of drinker type on litter moisture (%)
Period (day)
Drinker type day 28 day 35 day 4
* * *%
Nipple 23.5 + 1.20b 26.3 + 1.41b 29.4 + 1.44b
Nipple with tray 22.4 +1.23b 25.1 + 1.39b 28.6 + 1.61b
Round 30.5 + 1.43a 41.7 + 1.54a 58.5 + 1.81a

§ a, b, ¢ = the values in columns with no common letter differ significantly

99809 (1) Z00Z ‘L¥ 12§ wiuy [ Y2220

dadvg (purri0



Original Paper

Czech J. Anim. Sci., 47, 2002 (11): 460-466

Table 6. The effects of drinker type on water temperature (°C)

Period (day)

Drinker type day 21 day 28 day 35 day 42

* * *% Ak
Nipple 21.40 £ 0.33b 18.95 + 0.33b 15.25 £ 0.33b 13.18 + 0.33b
Nipple with tray 21.37 + 0.33b 18.80 + 0.33b 15.40 + 0.33b 13.10 + 0.33b
Round 23.54 £+ 0.33a 20.69 + 0.33a 16.95 + 0.33a 14.87 + 0.33a

a, b, ¢ = the values in columns with no common letter differ significantly (P < 0.05), (” < 0.01)

*P < 0.05 **P < 0.01

After these results obtained from the study were
evaluated, it was concluded that the nipple with
tray drinker which optimizes the growth and feed
conversion at every age, which could be adjusted
at different heights from the ground and which
does not lead to wettening of litter and so does not
bring about any problems in carcass quality was
most suitable.
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Carcass quality in crossbred bulls in relation
to SEUROP system grading

Kvalita jate¢nych tél byku-kfizenct v zdvislosti na zatfidéni
v systému SEUROP

M. BjeLka, J. Susrt?, P. PoLAcH!, M. KresTYNOVAZ, K. UTTENDORESKY?

Research Institute for Cattle Breeding, Ltd., Rapotin, Vikyfovice, Czech Republic
2Mendel University of Agriculture and Forestry, Brno, Czech Republic
3ZRUD-Slaughterhouses in Poli¢ka, Corp., Poli¢ka, Czech Republic

ABSTRACT: The aim of this study was to contribute to an explanation of relations in the composition of cartle
dressed carcasses in relation to carcass grade. By measuring dressed carcasses statistically highly significant dif-
ferences (P < 0.01) were found between the grades in the length of dressed carcass (125.00-131.68 c¢m), round
length (76.88-80.50 c¢m), round girth (111.38-118.82 cm), spiral round girth (157.79-166.09 cm) and in the
dressed carcass weight/length ratio (2.33-2.69 kg/cm). Statistically highly significant differences (P < 0.01) were
found between the grades in the weight of prime cuts (E 133.44 kg, U 121.86 kg, R 109.65 kg), 2nd grade meat
(E 143.29 kg — R 117.42 kg) and meat as a whole. Evaluation of the percentual proportion of meat in dressed
carcass showed statistically significant differences (P < 0.05) only between class U (79.06%) and class R (77.96%).
The bone percentage in dressed carcass reached the maximum value in class R (19.72%), which was statistically
highly significantly (” < 0.01) more than in class U (18.60%) and significantly (? < 0.05) more than in class E
(18.55%). In evaluating the amount of separable fat the differences between the grades were not assessed as statisti-

cally significant (P > 0.05).

Keywords: slaughter cattle; carcass grade; carcass composition

ABSTRAKT: Cilem této studie bylo pfispét k objasnéni pomérii ve skladbé jateén& upravenych tél skotu v zdvislosti
na jate¢né tfid&. Pfi méfeni rozmérti JUT byly zji$tény statisticky vysoce vyznamné rozdily (P < 0,01) mezi tfidami
v délce JUT (125,00-131,68 cm), délce kyty (76,88-80,50 cm), obvodu kyty (111,38-118,82 cm), spirdlnim
obvodu kyty (157,79-166,09 cm) a poméru hmotnost/délka JUT (2,33-2,69 kg/cm). Mezi ti{dami byly zjistény
statisticky vysoce vyznamné (P < 0,01) diference ve hmotnosti masa I. jakosti (E 133,44 kg; U 121,86 kg; R 109,65
kg), IL. jakosti (E 143,29 az R 117,42 kg) a masa celkem. Pfi hodnoceni procentického podilu masa v JUT byly
statisticky vyznamné (P < 0,05) rozdily pouze mezi ttidami U (79,06 %) a R (77,96 %). Procento kosti v JUT
dosdhlo nejvy3sf hodnoty ve tidé R (19,72 %), coz bylo statisticky vysoce vyznamné (P < 0,01) vice neZ u tiidy
U (18,60 %) a signifikantné (P < 0,05) vice neZ u tfidy E (18,55 %). Pfi posuzovéni mnoistvi oddélitelného tuku
nebyly zji$téné rozdily mezi tif{dami vyhodnoceny jako statisticky vyznamné (P > 0,05).

Kli¢ov4 slova: jatedny skort; jate¢nd tiida; skladba jateéného téla

Supported by the Ministry of Agriculture of the Czech Republic, National Agency for Agricultural Research in
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An increase in consumer prices of meat and
health problems in cattle husbandry connected
with food safety led to a decreased demand in
particular for beef. A steep fall of cow stocks in the
first six years after transition to market economy
resulted in a relative surplus of beef. It became
evident in the carcass grade system and prices of
slaughter cattle. After the marked decrease in cat-
tle stocks terminated, a decrease in slaughter cattle
production and hence in beef production occurred.
The described changes in cattle husbandry evoked
a reduction of beef consumption in the last ten
years, which at present makes less than 50% of its
initial consumption. The most important indicator
for breeders and for the processing industry is the
carcass value of animals expressed by carcass yield,
net weight gain, and carcass and meat quality. The
aim of the improvement and technology of breed-
ing commercial beef cattle types is to reduce the
production of internal and subcutaneous fat, to
increase the meat proportion and to improve the
meat/bone ratio in dressed carcass. The objective
evaluation of cattle carcasses then considerably af-
fects the aims and trends of breeding and the proper
production of slaughter cattle. In view of the mark-
edly higher heterogeneity of the characteristics and
traits of beef efficiency of the whole cattle popula-
tion resulting from the use of different commercial
types (breeds and hybrids) for quite a different final
production (milk, meat), the problems of the objec-
tive evaluation of carcasses are more complicated
than for instance in pigs. In spite of the adoption
of carcass evaluation by the SEUROP system (CSN
46 6120) it is desirable to limit as much as possible
a subjective interfering of classifiers in the evalu-
ation of carcasses in slaughterhouses. One of the
alternatives is to use instrumental methods for the
grading of cattle carcasses by which the content of
meat, fat and bones, and commercially usable parts
in dressed carcass can be determined.

The results of carcass dissection in different com-
mercial cattle types were described in foreign and
Czech literature by many authors. The relations
between the results of cattle carcass grading in re-
gard to fleshing and fat content (EUROP and later
SEUROP standards) and the percentual content of
carcass tissues were studied in substantially fewer
publications. Reinsch ez 2/, (1999) calculated the co-
efficient of heritability for carcass grade by EUROP
system for over 200 thousand head of cattle on a
level of 0.12-0.20. At the same time the relations
between net weight gain, market value, quality grade
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of beef in dependence on fleshing and fat score were
evaluated in the paper. The correlations between
the grade of cattle carcasses and some pardmeters of
carcass value in Fleckvieh were studied by Strapak
and Auman (1998). The data analysis indicated the
relations between carcass measurements and carcass
weight (r = 0.189-0.250), and between the propor-
tions of meat in dressed carcass and carcass grade by
EUROP standard (r = —0.008 to 0.223). The estima-
tion of the stated carcass values pointed at the cor-
relations between the measurements of carcass depth
and width and all the observed parameters of meat
production (r = 0.075-0.260 and r = 0.200-0.356,
respectively). Significant relations were assessed
between the parameters of carcass fleshing and the
traits of meat production (r = 0.322-0.530). The
values of correlation coefficients for partial character-
istics of body and round muscling were 0.303-0.506
and 0.322-0.536, respectively. A less favourable clas-
sification of the body meatiness in EUROP system
and an inclinable fatty cover of the carcass in animals
from organic management compared with conven-
tional husbandry were found by Hansson ez al.
(2000). Kogel ez al. (2000) described a better evalu-
ation of carcass meatiness of crossbreds with Blonde
d’Aquitaine and Charolaise breeds slaughtered at a
higher age (+5 weeks) compared with the early ma-
tured crossbreds of Fleckvieh and Limousine. Fiems
et al. (2000) studied the effects of fleshing (bulls with
and without double muscling) of the Belgian Blue
cattle on the relations between carcass grade and fat
class evaluated by SEUROP standard and the ana-
tomical content in the carcass and the qualitative pa-
rameters. Cuboti ez 2/, (2000) classified the carcasses
of bulls and heifers of the Slovak Pied Cattle and its
crossbreds with beef breeds by EUROP standard.
They reported significant value differences between
the contents of meat in different carcass grades.
The highest content of meat in bull carcasses was
78.78% in class E, gradually decreasing to the value
of 74.50% in class O. At the same time the propor-
tion of bones in the carcass increased from 15.97%
in class E to 18.35% in class O. The same trend of
values was observed in the proportion of separable
fat in dressed carcasses (E = 5.27% and O = 7.13%,
resp.) Significant differences were also found be-
tween the proportions of separable fat in different
classes by fat score. The lowest content of separable
fat in bulls was in the first class (2.78%). Then the
fat content in bulls gradually increased through
classes, and the highest content of separable fat
was found in class 5 (8.96%). The content of meat
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and bones in the carcass decreased as fat in classes
1-5 increased. The ratio of meat was 78.63% in
1% class of fat, gradually decreasing to 74% in class
5. The content of bones gradually decreased from
18.56% in class 1 to 16.08% in class 5.

MATERIAL AND METHODS

Within the framework of Research Project QC
1083 eighty-seven bulls of Czech Pied Cartle
crossed with beef breeds were slaughtered in the
period from 19 June 2001 to 4 December 2001.
The bulls were slaughtered after intensive fattening
at the average slaughter age of 501 days (Table 1).
The weight of the animals at the end of fattening is
affected by daily average gain and by birth weight
of calves. The mean daily gain made 1 014 g in all
monitored animals.

Table 1. Basic characteristics of the set

After bull slaughter, 24-hour cooling and dis-
section of right half-carcasses, the dimensions of
carcasses, i.e. carcass length, round length, girth,
width, depth, and chest depth, were measured. The
measurements were performed in accordance with
the methodology described by Subrt ez 2/, (2000).

The aim of dissection of the right half-carcass, i.e.
right fore and hindquarters, was to obtain data for
assessment of the technological quality of carcasses.
It concerns an objective determination of the por-
tions of retail parts, content of meat, bones and
fat in the carcass of the evaluated animal. After the
dissection of right half-carcasses was completed, the
weights of tissues (meat, i.e. muscles with inter-
and intramuscular fat, separable fat, and bones)
were determined. In case the carcass was bisected
unequally and the differences between the left and
right half-carcasses exceeded 2 kg, both half-car-
casses were dissected.

Indicator E U R Set
n 11 56 20 87
x 500.09 501.64 499.70 501.00
Slaughter age (days)
s 5.92 5.35 3.60 5.10
v 1.18 1.07 0.72 1.02
x  603.00° 552.82 4 504.15% 547.98
Slaughter weighrt (kg) s 41.41 32.79 45.03 46.73
v 6.87 5.93 8.93 8.53
x  1126.02° 1022.34 4 929.03% 1 014.00
Daily gain (g) s 85.36 65.20 91.82 93.59
v 7.58 6.38 9.88 9.23
x 58.76 58.16 58.05 58.21
Carcass yield (%) s 0.83 1.08 1.71 1.23
v 1.41 1.86 2.95 2.11
x 35436 321.43% 292.50 % 318.94
Weight of carcass (kg) s 25.78 18.82 25.90 2791
v 7.28 5.86 8.85 8.75
x 708.80 < 640.81 4 585.48 % 636.68
Daily ner weighr gain (g) s 54.12 37.69 53.25 56.23
v 7.64 5.88 9.10 8.83

a(E), b(U), c(R) - P< 0.05
d(E), e(U), f(R) - P < 0.01
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Table 2. Measurements of dressed carcass by carcass grades

Indicator E U R Set
" 11 54 17 82
* 131.68 127.80° 125.00% 127.74
e » 401 3.73 452 433
v 3.05 2.92 3.62 3.39
x 80.50% 78.74% 76.88% 78.59
Length of round (cm) s 2.17 2.43 2.25 2.56
v 2.70 3.09 2.93 3.26
x 42.91° 41.10° 40.76 41.27
Round fullness (cm) s 3.15 2.68 2.53 2.76
v 7.34 6.52 6.21 6.69
x 2891 28.14 26.35% 27.87
Width of round (cm) s 1.28 1.25 1.33 1.50
v 4.43 4.44 5.05 5.38
x 118.82¢f 115.05° 111.38° 114.80
Girth of round (cm) 5 5.64 2.74 2.46 3.83
v 4.75 2.38 2.21 3.34
x 166.09 161.90f 157.79¢ 161.61
Spiral girth of round (cm) s 5.55 4.47 4.51 5.16
v 3.34 2.76 2.86 3.19
x 39.59 40.56 40.29 40.38
Depth of chest (cm) s 3.46 3.10 1.88 2.93
v 8.74 7.64 4.67 7.26
x 2.69 251 2.33° 2.50
?k‘:/‘:“‘:)f cascass welght/leagdh 0.13 0.12 0.17 0.17
v 4.83 4.78 7.30 6.80

a(E), b(U), ¢(R) - P < 0.05
d(E), e(U), f(R) - P < 0.01

The dissection was carried out pursuant to CSN 57 RESULTS AND DISCUSSION
6510 standard “Beef for market” and yield standards
of the meat industry No. H2-04 and H2-08. The evaluation of growth intensity in relation to
For the basic statistical data processing the statis-  the carcass grade is shown in Table 1. Significant
tical package UNISTAT (UNISTAT®, 1984) was differences were found between all carcass grades
used. Differences between the parameters were in daily gain from birth to slaughter, and in net
tested by #test. weight gain. The dressing percentage decreased
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from 58.76% in class E to 58.05% in class R. Net
weight gain decreased (709-585 g) with worse
classification of carcasses by meatiness.

The results of the measurements can be seen in
Table 2. The highest (P < 0.01) average value of
carcass length was found in class E (131.68 cm) as
compared with the other classes while a statistically
significant difference (P < 0.05) was determined
between U and R classes. The shortest round (P <
0.01) was found in class R (76.88 cm). The average
value of the round fullness amounted to 41.2 cm

in the whole set where a statistically significant
difference (P < 0.05) was determined between
E and U classes. Highly significant differences
(P < 0.01) were found by measuring the round
width between R (26.35 cm), E (28.91 cm) and
U (28.14 cm) classes. In measuring the girth and
spinal girth of the round the highest values were
found in class E (118.82 cm; 166.38 cm) followed
by class U (115.05 cm; 161.90 cm) and class R
(111.38 cm; 157.79 cm). In this case, statistically
highly significant differences (P < 0.01) were found

Table 3. Content of meat in dressed carcass by carcass grades

Indicator E U R Set
n 11 50 11 72
x 143.29¢ 130.16f 117.42¢ 130.22
Grade II meat (kg)
s 11.86 8.15 17.56 12.69
v 8.28 6.26 14.95 9.75
x 40.88 40.82 40.20 40.73
Grade II meat/carcass (%) s 1.34 1.31 1.74 1.39
v 3.28 3.21 4.33 3.41
x 133.44°F 121.86f 109.65¢ 121.76
Prime curs (kg) s 9.70 6.51 11.25 10.21
v 7.27 5.34 10.26 8.39 .
x 38.09 38.24 37.76 38.14
Prime cuts/carcass (%) s 1.11 1.26 2.07 1.38
v 2.91 3.29 5.48 3.62
x 276.74F 252.02f 227.07¢ 251.98
Meat (kg) s 20.49 12.90 27.28 21.68
v 7.40 5.12 12.01 8.60
x 78.97 79.06¢ 77.96° 78.87
Meat/carcass (%) s 1.47 1.27 1.71 1.41
v 1.86 1.61 2.19 1.79
x 0.93 0.94 0.94 0.94
Prime cuts/grade II meat ratio s 0.05 0.05 0.08 0.06
v 5.38 5.32 8.51 6.38

a(E), b(U), c(R) - P < 0.05
d(E), e(U), f(R) — P < 0.01
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Table 4. Content of bones in dressed carcass by carcass grades

Indicator E U R Set
n 11 50 11 72
x 20.52f 18.26° 18.23 18.60
Butcher’s bones (kg)
5 3.13 2.15 3.44 2.63
v 15.25 11.77 18.87 14.14
x 5.86 st 6.26° 5.83
Butcher’s bones/carcass (%) s 0.77 0.58 0.85 0.68
v 13.14 10.14 13.58 11.63
x 44.47¢ 41.09 38.94 41.28
Technical bones (kg) 5 4.15 3.43 3.73 3.87
v 9.33 8.35 9.58 9.38
x 12.70 12.88f 13.47¢ 12.94
Technical bones/carcass (%) s 0.86 0.70 1.41 0.88
v 6.77 5.43 10.47 6.80
x 64.99¢ 59.35 57.17 59.88
Bones (kg) s 6.27 4.90 5.67 5.66
v 9.65 8.26 9.92 9.45
x 18.55 18.60 19:72% 18.77
Bones/carcass (%) s 1.30 1.02 1.40 1.18
v 7.01 5.48 7.10 6.29

a(E), b(U), c(R) - P < 0.05
d(E), e(U), f(R) — P < 0.01

between all classes. The average value of the chest
depth amounted to 40.38 cm for all data set, the
differences between individual classes being evalu-
ated as statistically insignificant. The highest value
of the carcass weight/length ratio was found in class
E where it was 2.69 kg/cm. U (2.51 kg/cm) and R
(2.33 kg/cm) classes followed in descending order.
The statistical evaluation of the differences between
the individual classes was significant at a level
(P <0.01). Our results of morphometric measure-
ments of carcasses evaluated by the carcass grade
correspond with the results reported by Strapak and
Aumann (1998).

The proportion of meat in dressed carcass is shown
in Table 3. The total weight of 2nd grade meat
ranged from 117.42 kg in class R to 143.29 kg
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in class E. Statistically highly significant differ-
ences were found between all classes (P < 0.01).
The percentual proportion of grade II meat was
40.73% on average. The weight of prime cuts
ranged from 109.65 kg in class R to 143.29 kg in
class E. The differences between the classes were
statistically highly significant (P < 0.01). The per-
centual proportion of prime meat was between of
37.76% and 38.24% (R and U, resp.) while the
differences between the groups were not statisti-
cally significant. The highest total weight of meat
in the carcass was 276.74 kg in class E, which was
by 24.72 kg more than in class U and by 49.69 kg
more than in class R. The differences between the
individual groups were found as statistically highly
significant (P < 0.01). The lowest percentual pro-
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Table 5. Meat/bone ratio
Indicator E U R Set
n 11 50 11 72
x 3.96 4.04 3,72 3.98
Meat/bone ratio in forequarters
s 0.47 0.32 0.34 0.36
v 11.87 792 9.14 9.05
x 4.62 4.51 4.24 4.49
Meat/bone ratio in hindquarters s 0.30 0.46 0.47 0.45
v 6.49 10.20 11.08 10.02
x 4.28 4.27F 3.97° 4.22
Meat/bone ratio in dressed ; 0.36 0.30 0.35 0.33
carcass
v 8.41 7.03 8.82 7.82

a(E), b(U), c(R) — P < 0.05
d(E), e(U), f(R) - P < 0.01

in the carcass was recorded in class R (77.96%),
which is a value higher by 2% when compared with
the results described by Cubon ez 2/ (2000) in the
Slovak Pied Cattle and its crossbreds. The weight
ratio of prime cuts to grade II meat reached an
average value of 0.94 for the whole set, that means
there was a higher amount of grade II meat in the
carcasses.

There were 18.23 kg (R) to 20.52 kg (E) of
butcher’s bones (bones of the spinal column) in the
carcasses (Table 4). A statistically highly significant
difference (P < 0.01) was determined between the
groups E and U. The ratio of butcher’s bones made
5.72% in class U up to 6.26% in class R. The differ-
ence between these groups was found statistically sig-
nificant (P < 0.05). The highest weight of technical
bones in the carcass was found in class E (44.47 kg),
which differed statistically highly significantly from
U (41.09 kg) and R (38.94 kg) classes. We found
statistically significant (P < 0.05) differences in the
percentual content of technical bones between R
(13.47%) and U (12.88%) groups. The highest total
weight of bones was found in class E (64.99 kg). This
group differed statistically highly (P < 0.01) from R
(57.17 kg) and U (59.35 kg) classes.

The bone percentage reached the highest value
in class R (19.72%), which was highly signifi-
cantly (P < 0.01) more than in class U (18.60%)
and markedly more than in group E (2 < 0.05).
Depression of bones ratio in dependence on the in-

creased commercial class of carcasses corresponded
to the results described by Cuboti ez a/. (2000).

The meat/bone ratio in the individual quarters
and in the carcass is shown in Table 5. The highest
value (4.04) of this indicator in the forequarters
was found in class U whereas the lowest value was
in class R (3.72). The difference berween these
classes was statistically significant on the level
P <0.05. In the hindquarters the meat/bone ratio
ranged from 4.24 (class U) to 4.62 (class E) where
the differences between the groups were not statisti-
cally significant. The worst meat/bone ratio in the
carcass was found in class R (3.97) being lower by
0.31 than in the best class E. Statistically highly sig-
nificant differences (P < 0.01) were found between
R and U classes only. In this case, a decrease in the
carcass grade could be denoted as a decline of meat
/bone ratio in the carcasses.

Table 6 describes the content of separable fat
in the quarters and in the carcass. The maximum
amount of separable fat in the forequarters was
found in class E (2.99 kg). Separable fat from
the forequarters made 1.51% of the weight of the
forequarters and 0.71% of the carcass weight. The
amount of separable fat in the hindquarters ranged
from 3.05 kg in class R to 3.94 kg in class E.

The average values of separable fat in the hind-
quarters were 2.10% of the hindquarters weight
and 1.12% of the carcass weight. The total of
separable fat in the carcass ranged from 5.16 kg in
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Table 6. Content of separable fat in dressed carcass by carcass grades

Indicator E U R Set
n 11 50 11 72
Senindbli it 5 orepatieg x 2.99 2.19 2.11 2.30
(kg) s 2.52 0.85 0.96 1.27
v 84.28 38.81 45.50 55.22
X 1.75 1.46 1.55 1.51
Separable fat in forequarter/fore- 132 0.56 0.63 0.73
quarter (%)
v 75.43 38.36 40.65 48.34
x 0.83 0.68 0.73 0.71
Separable fat in forequarter/ 4 0.66 0.26 0.30 0.35
carcass (%)
v 79.52 38.24 41.10 49.30
* 3.94 3.61 3.05 3.58
f:g)arable tael bibegunsser s 0.70 1.41 1.30 1.32
v 20.06 39.06 42.62 36.87
x 2.15 2.12 1.96 2.10
oty T A 077 0.0 074
v 23.26 36.32 40.82 35.24
x 1.14 1.13 1.04 1.12
Separable fat in hindquarter/ g 0.26 0.42 0.44 0.40
carcass (%)
v 22.81 37.17 42.31 35.71
* 6.94 5.80 5.16 5.87
Z:g)arable fat in dressed carcass " 2.72 2.12 2.07 924
v 39.19 36.55 40.12 38.16
x 1.97 1.81 1.77 1.83
f;sarablc By g utuaidonronny s 0.68 0.64 0.66 0.64
L4 34.52 35.36 37.29 34.97

a(E), b(U), ¢(R) - P < 0.05
d(E), e(U), f(R) - P < 0.01

class R to 6.95 kg in class E. The average content of
separable fat in the whole set was about 1.83%.
The differences between the groups in all indica-
tors of separable fat were found to be insignificant.
In the conclusions of Cuboii ez 2. (2000) a signifi-
cant trend of the increase in the content of separable

fat ranged from 5.27% in class E up to 7.13% in
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class 0. The values of separable fat from the right
half-carcass recorded in our paper are very low
(1.77-1.97%) compared with the previously quoted
paper. In our results, on the contrary, the content of
separable fat declined with decreasing carcass grade.

In spite of the fact that it is necessary to analyse
a substantially higher number of slaughter bulls in
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order to draw a conclusion, these processed results
of evaluation of cattle carcasses fleshing show a
necessity of the investigation of the observed in-
dicators. Some more significant differences were
found between carcass grades in the parameters
of morphometric measurements, weight of meat,
bones and separable fat. However, in technologi-
cally important indicators of the percentage con-
tent of prime cuts and grade II meat, meat as a
whole, bones and separable fat, the differences be-
tween carcass grades were statistically insignificant.
Likewise, it must be taken into account that this
method of carcass grading is subjective and does
not give a true picture of the quality of cattle car-
casses in the full scale. Therefore, the actual state of
evaluating cattle carcasses requires further develop-
ment of instrumental methods that will be able to
predict the quality of carcasses by a substantially
exacter assessment of the content of meat, bones
and fat in dressed carcass.
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Prediction of lean content in breeding pigs
by in vivo and post mortem methods

Predikce podilu svaloviny u plemennych prasat metodami
in vivo a post mortem

J. VAcLavovsky!, V. MaTousex', N. KernerovAl, P. KougLovAl, V. NypL!, E Novorny?

'Faculty of Agriculture, University of South Bohemia, Ceské Budéjovice, Czech Republic
?Reprogen a.s., Plana nad LuZnici, Czech Republic

ABSTRACT: The objective of the paper was to evaluate lean content measured with PIGLOG-105 (PI-105)
and SONOMARK 100 (SM-100) instruments applying current methodology for determination of breeding pig
performance in vivo and by post mortem two-point (ZP) method and/or FOM probing method in half-carcasses.
Data were acquired at a pig testing station during progeny tests of pure pig breeds of base populations of (7 = 111
animals). Pigs were measured at live weight of 98-105 kg. After slaughter the same measures were determined
with slide gauge at identical points of measurement. They were used for a regression equation in FOM instrument
and measures necessary to calculate lean content by ZP method were found out at the same time. Average backfat
thickness 7, (#,) was 13.0 mm (11.6 mm), depth of m.LLt. muscle 53 mm and lean content 59.1%. Minimum
differences (between the used methods) were observed in backfat thickness z,, but they were statistically highly
significant in muscle depth. High goodness of fit existed for lean content between the results presented by PI-105
instruments and FOM method (R = 0.63), coincidence between the results of SM-100 and both post-mortem
methods was satisfactory.

Keywords: pig; ultrasound instruments; FOM and ZP methods; regression equation

ABSTRAKT: Cilem pfispévku bylo posouzeni tirovné podilu svaloviny zjiténého piistroji PIGLOG-105 (PI-105)
a SONOMARK 100 (SM-100) na zékladé platné metodiky pro zjiftovini vlastni uZitkovosti plemennych prasat in
vivo a dvoubodovou (ZP) metodou, resp. sondovou metodou FOM post mortem na jateénych pilkich. Data byla
ziskdna na testa¢ni stanici v rdmci zkous$ek vykrmnosti a jateéné hodnoty ¢istokrevnych plemen prasat vychozich
populaci (z =111 ks). Zvifata byla méfena v %ivé hmotnosti 98-105 kg. Po poraZeni byly na shodnych méficich
mistech zji§tény stejné miry pomoci posuvného méfitka. SlouZily pro regresni rovnici pouivanou v piistroji FOM
a zdroven byly zjiStovdny miry potfebné pro vypoéet podilu svaloviny ZP metodou. Priimérnd vy¥ka hibetniho
tuku ¢ (z,) byla 13,0 mm (11,6 mm), vy¥ka svalu m.LLt. 53 mm a podil svaloviny 59,1 %. Minimilni diference
(z hlediska pouZitjch metod) byly nalezeny u vy3ky tuku #,, statisticky vysoce vyznamné u vysky svalu. Pro podil
svaloviny byla nalezena velmi dobrd shoda mezi vysledky prezentovanymi pfistroji PI-105 a metodou FOM (R? =
0,63), uspokojivé korespondovaly vysledky SM-100 a obou metod post mortem.

Kli¢ov4 slova: prase; ultrazvukové piistroje; FOM a ZP metody; regresni rovnice

Supported by the Ministry of Agriculture of the Czech Republic, National Agency for Agricultural Research (Project
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To estimate breeding value of an animal before
it is included in a herd ultrasound instruments are
currently used for acquisition of necessary data.
They enable to determine iz vivo total lean con-
tent in animal carcass. Pig carcass grading in EU
countries is guided by Regulation No. 3127/94.
Instrumentation is applied for two purposes: to
determine total lean content in live animals as a
selection criterion in breeding process and to deter-
mine pig carcass quality in order to assign a class in
the SEUROP grading system.

A non-invasive ultrasound instrument PIGLOG-
105 (PI-105) was used in breeding pigs in the
CR by mid-2001, but it has been replaced by
Hungarian-made SONOMARK-100 (SM-100)
model. Besides these instruments, e.g. FOM prob-
ing instrument, two-point method and other meth-
ods are used in accordance with SEUROP standard
to determine lean content in half-carcasses of ani-
mals after slaughter. As there arise some deviations
between determinations of lean content 7 vive and
post mortem, it is necessary to compare these differ-
ent and most frequently used methods.

Ultrasound instruments for prediction of lean
content in pigs were evaluated e.g. by Stern ez
al. (1984), Sather et al. (1987), Gresham ez 4l.
(1992).

Relatively high informative capacity of ultrasoni-
cally measured data in vivo was reported e.g. by
Mersmann (1982), Forrest ez 4/. (1989) and by
Kiray (1995) for Sonomark. Informative capacity
was found to be relatively high, at the level R =
0.40-0.93.

Chiba (1992) determined measures ultrasoni-
cally in 177 crosses at slaughter weight of 90.45~
123.3 kg. After slaughter identical measures from
carcasses and dissections were taken as control. The
correlation of ultrasonically measured to post mor-
tem backfat thickness was » = 0.82, and to actual
lean content 7 = 0.79. He proposed two regression
equations for lean content prediction, separately for
gilts and barrows. After carcass weight was substi-
tuted into regression equations, their informative
capacity increased to 83% and 78%, respectively.

Zhang et al. (1993) carried out serial measure-
ments of backfat thickness at 4 points during pig
growth and estimated the lean content using Renco
instrument. The measures were compared with the
results obtained with HGP instrument. The cal-
culated correlation coefficients for lean content
indicate the highest correlation of measures from
the region between the 3rd and 4th last but one

rib, 63 mm laterally, at live weight 100 kg. Higher
correlation was reported between lean content and
backfat thickness for barrows than (» = —0.85) for
gilts (= -0.81).

Demo et al. (1994) determined selected param-
eters of carcass value 77 vivo and post mortem in a
group of hybrid pigs. The coefficient of correlation
between lean cuts (dissection) and backfat thickness
above the m.g.m. middle was r = —0.75. The clos-
est correlation with lean cuts was found for fatty
parts, separable and kidney fat (» = —0.90). The
measures of backfat thickness determined in vivo
and post mortem showed statistically significant and
close correlations (» = 0.79-0.81) while less close
correlations were calculated for m.LLt. depth (r =
0.27-0.29).

The values of coefficients of correlation calculated
by Demo (1994) between lean content and meas-
ures of backfat thickness ranged from r = -0.44
to —0.85 (PIGLOG-105) and/or from r = -0.62
to —0.83 (Aloka). The coefficients of correlation
between lean content and m.LLt. depth (at the 3rd
to the 4th last but one rib) amounted to » = 0.09—
0.19, between lean content and eye-muscle area to
r=0.31-0.52; as the informative capacity of m.LLt.
depth was not obviously high enough, the authors
recommend to use the eye-muscle area instead.

Adamczyk and Duniec (1994) carried out inves-
tigations on 104 gilts of Polish Large White and
Polish Landrace breeds tested at a central testing
station. On slaughter day (100 kg) backfat thick-
ness was determined iz vivo at 9 points and m.LLt.
depth at 3 points with PIGLOG-105 instrument.
Dissection was made after 24-hour chilling and
lean and fat contents were determined in prime
cuts. Correlations between the measurement of
backfat thickness iz vivo and lean content were 7 =
—0.40 to —0.58 and fat content » = 0.47-0.69. The
best indicator of lean and fat content in prime cuts
was backfat thickness measured in the back middle
60 mm from the dorsal line. Correlations between
this thickness and lean content were significant
(r = —0.40 to —0.58).

At a testing station in 216 pigs of various geno-
types Demo et al. (1995) found the content of
prime cuts and lean content determined in vive
(PIGLOG-105 at the 3rd to 4th last but one
rib 70 mm laterally from the central line) to be
49.15% and 50.98%, respectively, at » = 0.81. The
levels of correlations between backfat thickness in
vivo and the content of prime cuts post mortem were
r=-0.70 and r = -0.76, respectively.
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Adamczyk ez al. (1996) measured backfat thick-
ness at 8 points and m.LLt. depth at 3 points with
PIGLOG-105 instrument. They calculated corre-
lations of these parameters and compared them
with the content of prime cuts. The closest cor-
relation existed between the measures determined
at the contact of the 3rd and 4th last but one rib
(r = =0.47 and r = —0.59). They also proposed re-
gression equations for an estimate of meat content
in prime cuts while the most exact equation was
solved at R? = 0.41.

Pulkribek (1997) calculated 7 = 0.77 and » = 0.80
for correlations between lean content (dissection)
and those measured with FOM instrument or by
ZP method, and » = 0.72 between lean content
measured with FOM instrument and that deter-
mined by ZP method.

Martyniuk ez /. (1996) used PIGLOG-105
and Aloka 210 instruments for measurements in
vivo on 279 pigs. Backfat thickness and m.LLt.
depth were measured, and eye-muscle area was
determined with Aloka. The measures of backfat
thickness correlated with the values determined
post mortem: r = 0.62 (PIGLOG-105, 3rd and
4th lumbar vertebra), » = 0.51 (PIGLOG-105,
3rd and 4th last thoracic vertebra) and » = 0.61
(Aloka, 3rd and 4th thoracic vertebra). The values
of m.LLt. depth were in correlation with post mor-
tem measures at levels » = 0.59 (PIGLOG-105, 3rd
and 4th thoracic vertebra) and » = 0.73 (Aloka,
3rd and 4th thoracic vertebra).

Krika et al. (1998) investigated the musculature
of pigs of various genotypes instrumentally in
vivo (PIGLOG, SONOMARK, Aloka) and post
mortem (UNIFOM, ZP method). In the group
of investigated pigs average half-carcass weight
was 42.12 kg, average backfat thickness 23.4 mm,
content of prime cuts 49.72% and lean content
(dissection) 53.72%. Insignificant differences in
averages determined by dissection and of lean
content estimated with PIGLOG instrument (r =
0.85) and ZP method with equation proposed by
the authors (7 = 0.87) or with Czech equation (r =
0.87) indicated their informative capacity.

According to Koschin (1992) a suitable function
of regression analysis is sought that would describe
with sufficient accuracy the relation between de-
pendent variable (lean meat) on the one hand and
group of independent variables (instrumentally de-
termined measures) on the other. When statistical
programs are used, besides the proposed regression
equation determination index of the equation is
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listed (R?). The European Commission requires R
to be higher than 0.64 (Krska, 2001). Experience
has shown that with high numbers (tens) of param-
eters included in regression not even an adjusted
determination index (R? adj.) is a suitable measure
of the used model quality. The author believes that
currently the most suitable method to determine
regression equation exactness is calculation of
residual standard error RSD, also designated as
standard error (SE).

MATERIAL AND METHODS

The objective of the paper was to evaluate lean
content measured with Danish-made PIGLOG-105
(PI-105) and Hungarian-made SONOMARK (SM-
100) instruments on the basis of current methodol-
ogy for determination of breeding pig performance
in vivo and by two-point (ZP) method, and/or with
the use of exactly determined measures for FOM
probing method post mortem in half-carcasses.

We used a data set on 111 pigs of base popula-
tions collected at a testing station during progeny
tests of pure breeds. Pigs were measured with both
instruments a day before slaughter at live weight of
98-105 kg. In accordance with current methodol-
ogy for determination of performance parameters
backfat thickness was measured at points desig-
nated in advance: backfat thickness (#,), backfat
thickness (z,) and at the same point m.LLt. depth
(s2), 70 mm left laterally from the central line. The
points of measurements were checked by post-mor-
tem measuring with slide gauge (M). The values
measured with slide gauge between the 2nd and 3rd
thoracic vertebra, i.e. backfat thickness (2, 4, and
m.LLt. depth (sv /), were used to calculate lean
content by help of a regression function for FOM
instrument. Other parameters examined in carcass
dissection were eye-muscle area, number of lumbar
and thoracic vertebrae and their position in rela-
tion to actual points of measurement (from the tail
root). Measures for the calculation of lean content
(LM) by ZP method were also determined.

Data were summarized, analysis of variance was
used for their processing, linear correlation coef-
ficients were calculated for correlations between
parameters and regression functions were solved to
evaluate the relations between the methods used for
determination of lean content in live animals and
post mortem. SAS statistical program was used for
data processing.
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Regression function: y = 63.870 — 0.447 £ -
0.510 #, + 0.128 sv was used for both instruments.
For a better review, we also include the regression
equation supplied by the Hungarian manufacturer
for SM-100 instrument: y = 56.333 — 0.123 t
- 0.786 z, + 0.006 tzz + 0.238 sv, equations used
for FOM probing method where y = 81.891 +
0.201 Mg, — 14.191 In S, and for calculation
of lean content by ZP method where y = 76.672
- 1.048 M, + 0.008 M,;* - 0.003 S, + 9.015
In (M,,/S,p)-

Explanatory notes:

FOM method:
Mgy = muscle depth at the 2nd to the 3rd last
thoracic vertebra (mm)
Sgom = backfat thickness including skin at the 2nd

to the 3rd last thoracic vertebra (mm)
ZP method:

M,,, = muscle depth from the dorsal edge of spinal
canal to the cranial edge of musculus gluteus
medius (mm)

Sop = backfat thickness including skin in the lum-
bar region at a point of the lowest layer above
the middle of musculus gluteus medius (mm)

RESULTS AND DISCUSSION

Table 1 shows basic statistical variables for param-
eters measured with ultrasonic instruments PI-105
and SM-100 and/or mechanically with slide gauge,
for lean content determined i vivo and post mortem
including analysis of variance. Table 2 documents
simple linear coefficients (7) for the studied param-
eters while regression functions calculated by the
used methods for lean content determination are
given in Table 3.

Differences between the values of backfat
thickness #, (Table 1) determined by three different
methods were statistically highly significant for in
vivo ultrasonic measurements with both instruments
in comparison with the values measured with slide
gauge on half-carcasses in favour of exact measure-
ment. The coefficient of correlation between thick-
ness 7, measured with PI-105 and slide gauge post
mortem was r = 0.60 (Table 2). Similar values were
reported by Martyniuk ez 2/ (1996) r = 0.62, and
by Adamczyk and Duniec (1994) » = 0.47-0.69.
Differences between the values 7, determined with
PI-105 and SM-100 were statically significant.
Statistically significant differences were also estab-

Table 1. Basic statistics of parameters studied in breeding pigs

Methods SM-100 (a) PI-105 (b) FOM (o) ZP (d) .
Parameters 3 111 111 111 111
x 11.814 12.878¢ 14.3948"
Fat 1 (mm) h s 3.08 3.23 4.42
x 11.22° 12.17
% s 3.92 3.35
Fat 2 (mm) ” 11.38
%y-Fom 5 3.30
x 51.704¢ 47.008¢
= s 5.98 4.92
Muscle depth (mm) X 60.2048
Y_roM s 4.30
x 59.64° 57.94A¢ 60.05% 58.79°
Lean content (%) LM s 3.21 3.01 4.53 3.92

A,B,C=P<0.01;a,b,c=P<0.05
*t, = not used for the equation in FOM instrument
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Table 2. Simple linear correlations for studied parameters

SMt, SMt, SM, SM, Py P, P Pl ZP, My My M,
SM,  0.54
SM,, 0.00 —0.29
SM;,, 074 -091 0.44
P, 0.74 058 -0.08 -0.70
PI, 0.63 081 -0.13 -0.81 070
PL, —0.02 -0.16 054 029 -0.05 -0.12
PI,,  -072 077 022 085 -0.88 -092 0.3l
ZP,  -0.61 —0.60 027 071 -057 -0.64 028 0.69
M, 0.59 055 -0.17 -0.63 0.60 056 -0.11 -0.63 -C.75
M, 0.65 070 -0.11 -075 067 081 -0.15 -0.80 -0.76 0.71
M, -0.13 -020 043 029 -0.11 -0.23 045 029 039 -0.23 -0.28
FOM,,, -0.63 -0.66 0.18 073 -0.62 -076 023 077 079 -0.69 -0.97 046

r20.19: P<0.05;20.24: P<0.01; »20.31 : P<0.001

Table 3. Regression functions calculated by help of the methods used for determination of lean content and their

relations
Methods Regression equations R
PI-105 y = 67.660 - 0.303%¢, — 1.558*¢, + 0.040%(z,)* + 0.163*sv 0.501
o SM-100 7 =71.674 — 0.505*#, — 1.825%¢, + (.).063*‘(5)2 + 0.090*sv 0.552
PI-105 y=74.101 — 0.244*1, — 1.929*¢, + 0.041%(z,)* + 0.128%s» 0.631
il SM-100 y=77.376 - 0.541*¢, - 1.697*#, + 0.050*(z,)* + 0.019*s» 0.564

lished for backfat thickness #, that arose from
measurements on live animals (Table 1). This
measure is often considered as a parameter with
higher informative capacity than e.g. #,. This fact is
supported by high to very high, negative correlation
coefficients (r = —0.75 to —0.92), statistically highly
significant, determined between lean content and
measure #, (Table 2). Zhang e# al. (1993) reported
r = =0.81 to —0.85, Demo (1994) » = —0.85,
Adamczyk er al. (1996) found a lower value r =
-0.59 for PI-105.

Most differences were observed for measure-
ments of muscle depth (Table 1). The differences
were statistically highly significant in favor of ex-
actly determined values on half-carcasses, contrary
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to ultrasonically measured values, there were also
statistically highly significant differences in the val-
ues measured with both instruments iz vivo in favor
of SM-100. But correlations (Table 2) between lean
content and m.LL.t. depth were low even though sta-
tistically highly significant (r = 0.31-0.46). Demo
(1994) reported rather lower values r = 0.10-0.20.
The correlations calculated between m.LLt. depth
in vivo and post mortem were r = 0.43-0.45. The
values reported by Demo et al. (1994) were lower
r = 0.27-0.29, those calculated by Martyniuk ez al.
(1996) were higher » = 0.59 for PI-105.

As for lean content statistically highly significant
differences were calculated between the values
measured with PI-105 and by FOM method in
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Figure 1. Calculated and measured values of lean con-
tent in % (ZP-Piglog 105)
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Figure 3. Calculated and measured values of lean con-
tent in % (FOM-Piglog 105)

favor of post mortem measurement, and statistically
significant differences were established between the
values measured with both ultrasonic instruments
(in favor of SM-100) and between both methods
used on half-carcasses (in favor of FOM). The re-
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Figure 2. Calculated and measured values of lean con-
tent in % (ZP-Sonomark 100)
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Figure 4. Calculated and measured values of lean content
in % (FOM-Sonomark 100)

sults of lean content determined in vivo and post
mortem document that the lean content measured
with PI-105 (57.9%) corresponded well to that
determined by ZP method (58.8%) and SM-100
instrument (59.6%), and to lean content deter-
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mined by FOM method (60.1%) in a satisfactory
way.

'lyhc coefficient of correlation (Table 2) between
SM-100 and PI-105 lean contents is high (= 0.85)
and statistically highly significant, the correlation be-
tween lean contents determined by ZP method and
FOM method was also high and statistically highly
significant, » = 0.79. The correlations for this param-
eter between in vivo and post mortem methods were
similar, 7 = 0.70-0.77. Pulkrdbek’s (1997) values for
lean content from dissection and from FOM and ZP
methods were 7= 0.77 and r = 0.80, respectively, and
r=0.72 for FOM and ZP methods.

The results measured with SM-100 instrument
and by both methods post mortem (R* = 0.55 and
0.56) were more homogeneous than those obtained
with PI-105 instrument as indicated by coefficients
of determination (R?) calculated in regression equa-
tions for relations between the used methods of lean
content measurement (Table 3). But it should be
stated that the best goodness of fit in this parameter
was achieved with PI-105 instrument in compari-
son with FOM probing method (R = 0.63), and
the model approximated the limit 22 > 0.64 used in
EU to express sufficient reliability of the method of
lean content measurement (Krska, 2001).

Graphical representation of lean content distribu-
tion determined with both instruments and by post
mortem methods in measured and calculated values
indicated the lowest variability of correlation field
for FOM and PI-105 curves (Figure 3) or for ZP
and PI-105 (Figure 1). Figures 2 and 4 document
increasing variability for FOM and/or ZP and SM-
100 relations with increasing meatiness of animals
measured in vivo.

The level of significance for the measured pa-
rameters used in regression equations documented
lower informative capacity of backfat thickness
¢, measured with PI-105 in animals with higher
meatiness, contrary to SM-100, which showed sat-
isfactory goodness of fit with exactly determined
values for both types of measured fat thickness.
Lower goodness of fit for m.LLt. depth with exactly
measured values was found for both instruments in
animals with higher meatiness.
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