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Abstract. The aim of the study was to compare purebred and crossbred Charolaise cattle in
respect to their compliance with the breeding goals and standards adopted by the Polish
Association of Breeders and Producers of Beef Cattle. The study was based on data for the
years 2002-2015 from the PABPBC and for the years 1996—2001 from the National Center
of Animal Breeding (NCAB). The properties that were evaluated were the average weight of
cows [kg], average body weight of calves after birth [kg], average daily weight gain of calves
from birth to 210 days [g], average body weight of calves at 210 days [kg] and average milk
yield of cows [kg]. Gradual decline in the share of the national Charolaise beef cattle population
was observed as well as sSignificant decrease in the number of crossbreds with Charolaise
breed. The aerage weight of cows in 2005-2006 amounting to 559.4 and 570.2 kg (for purebred)
and 556.6 and 561.1 (for crossbred) meet the breeding standards for of cows entered in the
initial part of the herd book, which define the minimum weight of Charolaise cows after first
calving as 550 kg. The average daily weight gain of calves increased considerably in the last
years of analysis. The daily body gain of purebred calves was usually higher in purebred
population. The daily gains of heifers and bulls were high and usually exceeded 1000 g. For
both populations growing trend of daily body gain could be observed. According to breeding
standards, body weight at weaning for both heifer and bull calves were at a medium level. The
average weight of bull calves was approx. 20 kg higher than the average weight of heifer calves
of the same age in both purebred and crossbred populations.
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INTRODUCTION

In Poland, there are currently 15 registered beef breeds which are recorded and evaluated
in terms of their breeding value. Herd books and records are kept by the Polish Association
of Breeders and Producers of Beef Cattle (PABPBC). The PABPBC breeding goals for the
Charolaise breed are maintaining high slaughter parameters, good weight, and easy calving
courses as well as maintaining and improving the daily weight gain of calves as an indicator
of maternal milk production. The goal for adult cows is a body weight of 850 kg with a height
of 135 cm to the sacrum, and for bulls — a body weight of 1300 kg with a height of 145 cm to
the sacrum. In the national breeding program for Charolaise cattle, the breeding standards
entered in the introductory part of the book include the following: the minimum weight gain
from birth to 210 days of age should be 950 g, and the minimum weight after the first calving
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should be 550 kg. The share of purebred and crossbred Charolaise cattle in the national beef
cattle population is important and in 2015 constituted 10.3%. The aim of this study is to
compare selected recorded results of purebred and crossbred Charolaise populations with
respect to their compliance to the breeding goals and standards adopted by the PABPBC.

MATERIAL AND METHODS

Recorded results for purebred and crossbred Charolaise cattle in Poland were analyzed in
this study. A comparison in respect to their compliance to the breeding goals and standards
adopted by the PABPBC was made. The study was based on data for the years 2002-2015
from the PABPBC and for the years 1996-2001 from the National Center of Animal Breeding
(NCAB). The data set included: N — number of animals tested, min. — minimum values of the
studied traits, max. — maximum values of the studied traits, average — average values of the
studied traits, SD — standard deviation. The studied traits were weight of cows (kg), body
weight of calves after birth (kg), daily weight gain from birth to 210 days (g), body weight of
calves at 210 days (kg), milk yield (kg).

The standardized animal body weight for a given day in an animal’s life was calculated
according to the following formula: MCS = [(MCB — MCU) / WW] x WS + MCU, where MCS
is the standardized animal body weight (kg); MCB is the average body weight of the animal
on the weighing day (kg); MCU is the birth body weight (measured within 48 hours post-
-partum) (kg); WW is average age of the animal when weighed (days); and WS is the
standardized age of the animal.

The average daily weight gain of the animal from birth to 210 days of age was calculated
according to the formula: PDMC = (MCC — MCP) x 1000 / (WK — WP), where PDMC is the
increase in daily body weight (g); MCC is the final body weight of the animal on the weighing
day (kg); MCP is the initial body weight of the animal on the weighing day (kg); WK is the age
of the animal on the final weighing day (days); and WP is the age of the animal on the initial
weighing day (days).

Milk yield in beef cows is expressed in kg of milk in conversion to calf’'s body weight,
according the formula WMM210 = McOds (kg) x 1700 / calf age (days), where WMM210 is
the amount of milk which was used during the 210 day lactation by calf of the initial birth
weight of 35 kg, which consumed 10 kg milk / day during the first three months, and 8-9 kg /
during 4-8 months; McOds (kg) is the actual weight of the calf at weaning; calf age (days) is
the actual age of the calf at the time of weaning.

RESULTS AND DISCUSSION

Figure 1 presents the quantitative changes of the female purebred and crossbred
population of Charolaise cattle in the years 1996-2015. It should be noted that in 2000-2006
the data included both cows and heifers, and since 2007, the data relate only to cows and
excluding heifers. One can observe a gradual decrease in the breed discussed in the
national cattle population, also shows a significant decrease in the number of crossbreds
with Charolaise breed.
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Fig. 1. Changes in Charolaise female population in Poland

The average body weight of purebred and crossbred cows is shown in Fig. 2. The
optimum weight of a cow depends mainly on the cattle production system (Fitzhugh 1978;
Nogalski et al. 2000; MacNeil 2003; Funston and Deutscher 2004; Drennan 2008).
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Fig. 2. Average cow body weight
*after the first calving.

The genotype and weight of mother cows are always given as two of many factors
responsible for the normal growth and development of calves. Many studies have shown that
the weight of the cow has a significant impact on calf birth weight, as well as calves’ daily
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weight gain during rearing (Przysucha et al. 2002b). Therefore, the weight of a cow in
adulthood is an important aspect to be considered in breeding programs (Funston and
Deutscher 2004). According to the breeding goal given by the PABPBC, the body weight of
adult Charolaise cows should be 850 kg. According to breeding standards, the minimum
weight after the first calving is 550 kg. The average body weight of adult cows were much
smaller than the predefined by PABPBC. Average weight of cows in 2005 and 2006 meet
the standards for breeding of cows entered in the initial part of the herd book for both
purebred and crossbred populations. It should be noted that the average weight of the cow
did not change significantly over 8 years of evaluation of this trait, but rather high standard
deviations indicate the wide variety of cows of the breed body weight.

Figures 3 and 4 show the average calf body weight at birth for heifer and bull calves. The
birth weight of calves has a significant effect on weaning weight of calves and usually the calf
is heavier at birth, the greater the weight at the time of weaning (Przysucha et al. 2002ab).
Nogalski et al. (2000) reported a greater mortal rate of small, less vital calves. They also
noticed that the mothers of dead calves had been significantly lighter and in worse condition
during pregnancy, and consequently created worse conditions for the development of the
fetus, and were less prepared to make effort in delivery. The dam genotype had significant
influence on calf body weight at birth. Purebred Charolaise cows delivered calves about
2-3 kg heavier than calves from crosbreds ones. For both populations growing trend of cow
body weight at birth could be observed. The other authors state the higher data. The
average weight at birth of Charolaise calves was 43.32 kg according to Goszczynski et al.
(1996), and 43 kg Pogorzelska et al. (1998). The French studies (1996) indicate for beef
recorded Charolaise calves in France the weight of 46.5 kg at birth, 172.5 kg and 274.5 kg, in
120 and 210 day respectively. Kamieniecki et al. (2000) only report lower Charolaise calves
weight at birth (36.51 kg) than showed by this paper.
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Fig. 3. Average calf body weight at birth (heifer calves)
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Fig. 4. Average calf body weight at birth (bull calves)

Figures 5 and 6 show the average daily body gain to 210 days of age for heifer and bull
calves. It should be emphasized that the average daily weight gain of calves increased
considerably in the last years of analysis. The daily body gain of purebred calves was usually
higher in purebred population. The daily gains of heifers and bulls were high and usually
exceeded 1000 g. For both populations growing trend of daily body gain could be observed.
High average daily weight gains of bulls to 210 days of age, at short extra supplementary
fattening period of about one month allow to export the animals weighing about 300 kg
at an good price. Przysucha et.al. (20021) study showed that the average daily gains of
heifers (550-560 g), guarantee obtaining at 15 months of age body weight allowing the
commencement of breeding.
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Fig. 5. Average daily body gain to 210 days of age (heifer calves)
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Fig. 6. Average daily body gain to 210 days of age (bull calves)

Figures 7 and 8 show the average daily body gain to 210 days of age for heifer and bull
calves. Purebred Charolaise calves obtained higher body weight at 210 day of age than
those delivered by crossbred cows. It is probably because of not so big differences in milk
production between purebred dams and cows with 50% of genotype of reported breed. In
such case superiority of Charolaise breed growth potential was evident. This means that
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Fig. 7. Average body weight of heifer calves at 210 days of age
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Fig. 8. Body weight of bull calves at 210 days of age

Figure 9 shows the average milk yield of cows over the analyzed years. Milk is the primary
food consumed by calves from birth to weaning.

[kal
2300

2200

2100

040

2000 2015,3
1930,5 1947,9

1900

1800

1700

1600

1 500 T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2009

Year

amgumpUrebred —@— crossbred ——Ilinear (purebred) ——linear crossbred
Fig. 9. Average milk yield
Therefore, milk production is considered a key component of maternal ability and in beef

cattle milk production is a main factor influencing pre-weaning growth (Clutter and Nielsen 1987;
Meyer et al. 1994; Grings et al. 2008). A knowledge of milk production by beef cows might
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provide additional information which could be useful in improving calf weaning weights.
According to Minick et al. (2001), Quintans et al. (2010) and Cortés-Lacruz et al. (2017) suckler
cows’ dairy performance is responsible for 60% of daily calves’ growth during that period.
Many studies indicate that the highest milk yield is provided by Simmental cows, the average
milk yield by Limousine and Charolaise cows, and the lowest by Hereford (Gregory et al. 1995;
Quintans et al. 2010; Silva et al. 2015). As can be seen (Fig. 9), the average milk yield of
purebred cows was always higher than crossbred Charolaise cows. In 2004—2005 period the
significant drop in milk performance of suclker cows was noticed, which could be explained
by forage shortage caused by poor weather conditions and lack of water. However, the data
should be approached with great caution because milk yield is calculated based on the
weight gain of calves, and as we know, calves in a herd may approach the udders of cows
other than their mothers or may be fed by the breeder. For this reason, from 2010, evaluation
of this feature was ceased.

CONCLUSIONS

One can observe a gradual decline in the share of the national Charolaise beef cattle
population, it also shows a significant decrease in the number of crossbreds with Charolaise
breed. The aerage weight of cows in 2005-2006 amounting to 559.4 and 570.2 kg (for purebred)
and 556.6 and 561.1 (for crossbred) meet the breeding standards for of cows entered in the
initial part of the herd book, which define the minimum weight of Charolaise cows after first
calving as 550 kg. The average daily weight gain of calves increased considerably in the last
years of analysis. The daily body gain of purebred calves was usually higher in purebred
population. The daily gains of heifers and bulls were high and usually exceeded 1000 g. For
both populations growing trend of daily body gain could be observed. According to breeding
standards, body weight at weaning for both heifer and bull calves were at a medium level.
The average weight of bull calves was approx. 20 kg higher than the average weight of heifer
calves of the same age in both purebred and crossbred populations.
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POROWNANIE WYNIKOW OCENY UZYTKOWOSCI CZYSTORASOWEJ
| MIESZANCOWEJ POPULACJI BYDLA RASY CHAROLAISE W POLSCE

Streszczenie. Celem pracy byto poréwnanie wybranych wynikéw oceny uzytkowos$ci czystorasowej
i mieszancowej populacji rasy Charolaise w odniesieniu do ich zgodnosci z celem hodowlanym
i ze standardami rasowymi przyjetymi przez Polski Zwigzek Hodowcdow i Producentow Bydta
Miesnego (PZHiPBM). Przedmiotem analiz byty wyniki oceny uzytkowosci francuskiej rasy bydta
miesnego Charolaise w Polsce. Opracowanie oparte jest na danych PZHiPBM z lat 2002—-2015
oraz Krajowego Centrum Hodowli Zwierzgt (KCHZ) z lat 1996—2001. Zbiér danych obejmowat:
N — liczbe badanych zwierzat, min. — minimalne wartosci w badanej cechy, max. — maksymalne
wartosci badanej cechy, $rednig — usrednione wartosci badanej cechy, SD — odchylenie
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standardowe. Oceniane cechy to: srednia masa ciata kréw [kg], srednia masa ciata cielgt po
urodzeniu [kg], srednie przyrosty dobowe do wieku 210 dni [g], $rednia masa ciata cielat
w wieku 210 dni [kg], srednia mlecznos¢ kréw [kg]. Mozna zaobserwowaé stopniowy spadek
udziatu rasy Charolaise w krajowej populacji bydta miesnego, zauwaza sie réwniez znaczacy
spadek liczby mieszancéw z rasg Charolaise. Srednia masa kréw w latach 2005-2006,
wynoszaca odpowiednio 559,4 i 570,2 kg (czystorasowe) i 556,6 i 561,1 kg (mieszancowe),
spetnia standardy hodowlane dla kréw wpisywanych do czesci wstepnej ksiegi hodowlane;j,
ktére okreslajg minimalng mase ciata krowy rasy Charolaise po pierwszym ocieleniu, ktéra
wynosi 550 kg. Sredni dobowy przyrost masy ciata cielgt zwigkszyt sie znacznie w ostatnich
latach oceny. Dobowe przyrosty masy ciata cielgt czystorasowych byty zazwyczaj wyzsze niz
mieszancow. Przyrosty jatdwek i buhajkéw byty duze i najczesciej przekraczaty 1000 g. W obu
populacjach wida¢ wyrazny wzrostowy trend wartosci tej cechy. Wedlug standardow
hodowlanych masa ciata jatéwek i buhajkéw byta na $rednim poziomie. Srednia masa ciata
buhajkéw po odsadzeniu byta o ok. 20 kg wieksza niz jatdbwek w obu analizowanych populacjach.

Stowa kluczowe: bydto miesne, Charolaise, ocena uzytkowosci.



