ActaAgraria Kaposvariensis (1999) Vol 3No 1, 11-18
Pannon Agrartudomanyi Egyetem, Allattenyésztési Kar, Kaposvar
Pannon University of Agriculture, Faculty of Animal Science, Kaposvér

Comparative study for adjusting scrotal circumference
(s.c.) in Charolais and Hungarian Simmental young bulls

J. Tézsér', M. Mézes?, L. Alfoldi’

G6dol1s University of Agriculture, *Institute of Animal Husbandry and Department of Nutrition, God116 H-2103, Pater K. u. 1.
ABSTRACT

This study was conducted to compare two different methods for calculating the scrotal
circumference (ASC, ASC,) adjusted to 365 days of age at the end of the self
performance test under different conditions. Charolais and Hungarian Simmental young
breeding bulls (farm A: n=40; station B: n=80) were investigated in this study. The
scrotal circumference (S.C.) of young bulls was measured at the widest part of the
scrotum at the end of the test (Charolais: S.C.=37.8 cm; Hungarian Simmental:
S.C.=37.7 cm). The differences between the results as calculated using method I (ASC)
and method II (ASC,) were as follows: Charolais: -1.3 cm, P<0.001; Hungarian
Simmental: +1.1 cm, P<0.001. It would seem that the two methods tested for calculating
adjusted scrotal circumference produced very different results. High positive
correlations were calculated (r=0.92-0.99) between measured S.C. and the two adjusted
scrotal circumferences (ASC; and ASC, ). The results of the present study suggest that
both method I (ASC;) and method II (ASC) can be used by breeders in the calculation
of adjusted scrotal circumference. The S.C. of bulls seems generally to be related to live
weight and age of bulls, therefore, breeders are recommended to use method I (ASC)).
(Keywords: beef bull, scrotal circumference, selection)

OSSZEFOGLALAS

Médszertani tanulmany charolais és magyartarka bikak
herekérméretének (s.c.) korrigalasara
Tézsér' J., Mézes” M., Alfoldi* L.

*Agréartudoményi Egyetem, Allattenyésztési Intézet,*Takarméanyozéstani Tanszék Godolls, 2103 Pater K. u.1.

A tanulmany célja a korrigadlt herekorméret két szamitasi modszerének Osszehasonlitdsa
a kiilonbozd feltételek mellett folyo sajdtteljesitmeny-vizsgalat végen charolais (A:
tizemi, n=40) és magyartarka (B: kozponti, n=80) bikdk esetében. A novendékbikdk
herekdrmeretét a szkrotum legszélesebb részén mérve a vizsgalat végen mértiik meg
(charolais: S.C.=37,8 cm; magyartarka: S.C.=37,7 cm). Az I és a Il. madsodik
korrigaldsi eljaras dtlageredményei kozott az alabbi eltéréseket tapasztaltuk: charolais:
-1,3 e¢m, P<0,001; magyartarka: +1,1 cm, P<0,001. Ugy tinik tehdt, hogy a két
korrigaldsi modszer nagyon kiilonbozé eredmenyt adhat. Az eredeti és a korrigalt
herekormeret értékek kozott szoros (r=0,92-0,99) osszefiiggést taldaltunk. Az eredmények
arra is utalnak, hogy a tenyészték a herekorméretek korrigdlasdara mindkét modszert
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hasznalhatjak. A bikdk herekormérete (fejlettsége) dltalaban dOsszefiiggésben van az
életkorral és az élésullyal, ezért a tenyésztoknek az I modszer alkalmazasat
Javasolhatjuk.

(Kulcsszavak: husfajtgju bika, herekérméret, szelekciod)

INTRODUCTION

Scrotal circumference (S.C.) of young bulls is a potentially useful indicator of
reproductive potential in beef cattle. S.C. has been shown to correlate positively with
total sperm production (Hahn et al., 1969; Coulter and Foote, 1979; Laszczka and
Wierzbowski, 1984; Belloir et al., 1984; Zhang et al., 1993; Gdbor et al., 1997) and with
the quality of sperm (Brinks et al., 1978; Knights et al., 1984; Gipson et al., 1987,
Temblador and Gonzalez, 1988; Polupan 1994), but negatively with age at puberty
(Brinks et al., 1978; King et al., 1983; Vargas et al., 1997). S.C. has been found to be
correlated positively with the age at puberty in daughters (Moser et al, 1996),
pregnancy rates, age at first breeding and age at first calving in females (Toelle and
Robinson, 1985; Lunstra, 1985; Smith et al., 1987).

In most of the previous reports the heritability estimated for S.C. ranged between
0.4 and 0.7 (Coulter and Keller, 1979; Neely et al., 1982; Latimer et al., 1982; Lunstra
et al., 1985; Lunstra et al., 1988; Kriese et al., 1991; Gregory et al., 1995; Keeton et al.,
1996; Shepard et al., 1996).

If the S.C. in yearling bulls is used as a selection criterion, attention should be paid
to adjustments to account for differencesin age (Bell et al., 1996) and age of dam (Kress
et al., 1996) among bulls.

The following adjustment formulais generally used in the USA (Lunstra et al., 1985):
Adjusted S.C.=((linear regression coefficient)x(365-actual age of bull in days)+(actual
S.C.))+age of dam adjustment

Some linear regression coefficients (b) for S.C. (Hereford, n=4233, b=0.026
cm/day; Hereford and Angus, n=779, b=0.024 cm/day; Limousin, n=222, b=0.026
cm/day; Charolais, n=197, b=0.013 cm/day; Simmental, n=238, b=0.034 cm/day; 12
breed, n=3094, b=0.032 cm/day) were demonstrated by Lunstra et al. (1985); Bourdon
and Brinks (1986) and Smith et al. (1987). In 1996, the linear regression coefficient
(b=0.0312 cm/day) for S.C., based on 50,672 Angus yearling bulls, was proposed by
Wilson (1996). In this case the average S.C. was just over 36 cm and extreme values
ranged between a low of 21 cm and a high of 50 cm. It is very interesting that the
standard deviation of this Angus population was just over 3 cm.

In Hungary, Tdzsér et al. (1993) reported some linear regression coefficients for
age (n=51, b=0.028 cm/day; n=50, b=0.050 cm/day) and live weight (n=51, b=0.039
cm/kg; n=52, b=0.032 cm/kg) in Charolais bull calves of 6-7 months of age. The
adjustment of scrotal circumference for age and live weight in Charolais bulls of 12-14
months of age has already been calculated by Tézsér et al. (1995). The linear regression
coefficient for Hungarian Simmental young breeding bulls for age (n=40, b=0.036
cm/day) has also been reported (76zsér et al. 1992).

Pratt et al. (1991) compared two methods (simple method and method of
regression analysis) for adjusting scrotal circumference to 365 days of age and found
that overall means calculated for each method were not different between the two sets of
data.
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The present study was conducted to compare results for two different methods for
calculating the adjusted scrotal circumference to 365 days of age in Charolais and
Hungarian Simmental young bulls at the end of the self performance test, under farm
conditions and in a central self performance test station.

MATERIALS AND METHODS

Young Charolais and Hungarian Simmental breeding bulls (farm A: n=40; station B:
n=80) were investigated in this study. The young Charolais bulls were kept in a loose
housing system, in small groups, and were fed a diet based on corn silage and
concentrate. In contrast the young Hungarian Simmental breeding bulls were kept
individually in cubicle housing, and were fed a diet based on ad libitum concentrate and
on rationed corn silage and grass hay.

The scrotal circumference of young bulls was measured using a centimetre band at
the beginning and at the end of the test, at the widest part of the scrotum (Taylor, 1984).

The adjustment of scrotal circumference was calculated by two different methods,
asfollows:

- method | (ASC,) according to 76zsér et al. (1995):
ASC;=SCy+(by x(AAGE-AGE;))+(b2x(W-AW)),
where:
ASC,=adjusted scrotal circumference, cm
SC,=measured scrotal circumference at the end of the test, cm
AAGE=average age of bulls at the end of the tet, days
AGE,=actual age of bulls at the end of the test, days
b,=adjustment factor for age, cm/days of age (Charolais: -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)
W,=actual live weight of bulls, kg
AW=average live weight of bulls at the end of the test, kg
b,=adjustment factor for live weight, cm/kg (Charolais: -0.003 cm/kg; Hungarian
Simmental: 0.018 crm/kg)

- method Il (ASC,) according to Lunstra et al. (1985):
ASCZZSC2+b1X(365'AGE2),
where:
ASC,=adjusted scrotal circumference, cm
SC,=measured scrotal circumference at the end of the test, cm
365=constant for age of bulls, days
AGE2=actual age of bulls at the end of the test, days
bl=adjustment factor for age, cm/days of age (Charolais. -0.014 cm/day; Hungarian
Simmental: 0.033 cm/day)

To describe the relationships between measured (S.C.) and adjusted (ASC; and ASC,)
scrotal circumference, the method of linear analysis of regression (one-variable) and
correlation was used (Snedecor and Cochran, 1976). The differences between the means
compared were determined by paired Student t-test.
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RESULTS AND DISCUSSION

The average values for age, live weight and scrotal circumference of young Charolais
and Hungarian Simmental bulls are summarised in Table 1.

Table 1

Age, live weight and scrotal circumference of young Charolais and Hungarian
Simmental bulls at the end of the test (mean+S.D.)

Fam A (2 Stetion B (3
Parameter (1) (Charola(is; (Hungarian Si m(m)ental)
Number of bulls (4) 40 80
Age (days) (5) 463+37.80 397+21,57
Live weight (kg) (6) 602+54.23 560+72.47
Scrotal circumference (cm) (7) 37.8+2.66 37.7£2.54

1. tablazat: Charolais és magyartarka névendékbikak életkora, éldtomege és
herekdrmeérete (dtlag és szoras) a sajdtteljesitmény-vizsgalat végen

T ulajdon;dgok(]), Uzemi vizsgalat(2), Kozponti vizsgdlat(3), Egyedszdam(4), Eletkor,
nap(5), Elétomeg, kg(6), Herekorméret, cm(7)

The measured S.C. for Charolais and Hungarian Simmental bulls at the end of test was
similar to findings published by de Rose et al. (1988), Schramm et al. (1989) and Tdzsér
et al. (1996). The minimum scrotal circumferences (32 cm) for Charolais and Simmental
bulls of 12-14 months of age were reported by Coulter (1986). So, the objective of
breeders should be to select superior bulls, not those barely adequate.

The results for the two different methods for calculating scrotal circumference
adjusted to 365 days of age are shown in Table 2.

Table 2

Mean and standard deviation for adjusted scrotal circumferences of young
Charolais and Hungarian Simmental bulls by two different methods

Fam A (2) Station B (3)
Parameter (1) (Charolais) (Hungarian Simmental)
Number of bulls (4) 40 80
Adjusted scrotal circumference 1 (cm) ASC, (5) 37.8£2.61 37.7£3.27
Adjusted scrotal circumference 2 (cm) ASC,(6) 39.1+2.61 36.6£2.44

2. tablazat: Charolais és magyartarka novendekbikdk korrigalt herekormeéretének dtlag
és szoras ertékei, két kiilonbozé modszerrel

Tulajdonsdgok(1), Uzemi vizsgdlat(2), Kozponti vizsgalat(3), Egyedszam(4), Korrigalt
herekormeret 1, cm(5), Korrigdlt herekérméret 2, cm(6)

Method | (ASC,;) for adjusted S.C. produced mean values identical to those obtained
without adjustment, but the values of standard deviation were different in the Hungarian
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Simmental breed (2.54 vs. 3.27). The two values of standard deviation (2.66 vs. 2.61)
were identical in the Charolais bulls.

For both breeds the results of the t-test showed that the differences between the
means of the measured values and SC, were statistically different at P<0.001 level of
significance. The differences between the results as calculated using method | (ASC,)
and method Il (ASC;) were as follows: Charolais: -1.3 cm, P<0.001; Hungarian
Simmental: +1.1 cm, P<0.001). It would seem that the two methods tested for
calculating adjusted scrotal circumference produced very different results. These results
were the opposite to those obtained by Pratt et al. (1989).

Altought in the present study high positive correlations were calculated (r=0.92-
0.99) between measured S.C. and the two adjusted scrotal circumferences (ASC,; and
ASC,) it is possible to account for these correlation coefficients by the procedures of
adjustment (Table 3). The correlation values (r) for SC; and SC, varied between 0.94
and 0.99 (P<0.001).

Table 3

Correlation coefficients (r) between measured (S.C.) and the two adjusted scrotal
circumferences (ASC; and ASC,)

Herd and number of bulls (1) Traits (4) S.C. (5) (cm) ASC, (6) (cm)
FamA (2) ASC, (cm) (6) 0.99* -
(Charolais)

n=40 ASC,(cm) (7) 0.98* 0.99*
Station B (3) ASC, (cm) (6) 0.92* -
(Hungarian Simmental)
n=80 ASC,(cm) (7) 0.96* 0.94*

Abbreviations (Roviditések): S.C.. actual scrotal circumference (mért herekorméret)
ASC; and ASC,: adjusted scrotal circumference (korrigalt herekérméret)
Level of significance (Szignifikancia szint): * P<0.001

3. tablazat: A mért és a két korrigalt herekorméret kozotti korreldacios egyiitthatok

Allomdny és egyedszam(1), Uzemi vizsgalat(2), Kozponti vizsgdlat(3), Tulajdonsdgok(4),
Herekormeret, cm(5), Korrigalt herekérmeéret 1, cm(6), Korrigdlt herekormeret 2, cm(7)

The results of the present study suggest that both method | (ASC;) and method 11
(ASC,) can be used by breeders in the calculation of adjusted scrotal circumference. The
S.C. of bulls seems generally to be related to live weight and age of bulls; therefore,
breeders are recommended to use method | (ASC,).

The following conclusions can be drawn from this study:

— To assess the reproductive status, the scrotal circumference of young beef bulls can
be measured and adjusted to 365 days of age or age and live weight using a type of
adjustment formula.

— The use of different calculations for adjusted scrotal circumference can give very
different results.

- Thisinvestigation needs to be repeated and corroborated with new samples for beef
bulls.
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