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Many of cows’ production traits are, mostly, interrelated so for those kinds of relationship are said it is a cor-
relative relation of traits. The phenotypic correlation between two quantitative traits depict a value to which individu-
als upwards of the average value for one trait intend to be above, below or close to the average value for another trait.
However, phenotypic correlations initiate the question what is the degree of influence of the genetic basis on observ-
ing the association between two traits and what is the influence of exogenous factors. Derived data about tested re-
production traits interrelation, at a Simmental cow farm, are very important for a simultaneous selection of cows in
many traits. The average service period length of the total investigated population was 147 days, which was about 1.5
fold longer in regard to the upper value of the optimal level. That had a significant influence on duration of the first
inter-birth interval which averaged 436.3 days. The average duration of pregnancy was 283.4 days and the age at the
first calving 872 days. The defined genetic correlation coefficients between cows’ fertility traits, in the herd, exceed
analogous phenotypic correlations in all cases. The genetic interrelation of tested fertility traits ranged from power-
less to very strong (from 0.209 to 0.941). Phenotypic correlations among reproductive traits ranged from negative
(-0.131) to strong (0.888), which was with high statistical significance (P <0.01).
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OEHOTHUIICKA U TEHETCKA KOPEJIAIINJA HA PEITPOAYKTUBHUTE CBOJCTBA
KAJ CUMEHTAJICKUTE KPABHU

MHory oz pou3BOJHATE CBOjCTBA Ha KPaBUTE Ce BO MeryceOeH COOIHOC, Taka IITO 32 TAKBHOT BUJ BPCKA MO-
JKe J1a ce Kake Jieka e KOopelaTHBHA penanyja Ha cBojcrBara. DeHOTHIICKaTa Kopenanyja Mery J[Be KBaHTHTaTUBHU
CBOjCTBa JlaBa BPEAHOCT CIOpe] KOja HHIMBHUIyaJHUTE BapHpama Ha IPOCEYHATa BPEAHOCT Ha €IHO CBOjCTBO CE€ IO-
TOJIEMH, TIOHUCKHU WM OJIMCKH Ha IPOceYHaTa BPEIHOCT Ha JIPYro CBOjCTBO. MIMEHO, pEHOTHIICKHUTE KOpETIalliy HHU-
[UpaaT Ipaliamke 3a Toa KOj € CTENEeHOT Ha BIMjaHHe Ha reHeTcKara 0a3a Ha HaOJbyIyBaHaTa acolujamyja Mery aBe
CBOjCTBa M KaKBO € BIMjaHHETO HA HajBopemrHuTe (axropu. [lomarorure 3a MeryceOHUTE OAHOCH HA TECTHPAHUTE
PETPOIYKTHBHH CBOjCTBA NOOMEHH Ha efHa (hapMa Ha CHMEHTAJICKH KPaBU Ce MHOTY Ba)KHH 32 CHHXPOHH3MpPaHa ce-
JIeKIMja Ha KpaBHUTe 3a MHOTY CBOjcTBa. IIpoceynaTa HOJDKUHA HA CEPBUCEH NIEPHOAOT Kaj BKyITHATa HCIIUTAHA MOIy-
nanyja u3Hecysame 147 neHa, mTo e okKoiy 1,5 maTu moBeke BO OJHOC Ha FOpHATa BPEJHOCT Ha ONTHMAIHOTO HHUBO.
Toa nmare 3Ha4ajHO BIIMjaHHE HA TPACHETO HAa MMPBUOT METyTEIUAOEH IIEpHO, KOj IIPocedHo u3Hecysare 436,3 ne-
Ha. [IpoceqHOTO Tpaeme Ha rpaBUAHOCTA H3HecyBamre 283,4 neHa, a BO3pacTa Ipu MPBOTO Telleme Oemre 872 neHa.
Koedunuenture Ha reHeTckaTa Kopeiamuja Mery pepTHIHNTE CBOjCTBA HA KPAaBUTE BO CTaJOTO T'M HaJMUHyBaaT aHa-
JoTHUTE (PEHOTHUIICKH KOPENAIMU BO CHTE claydad. [ eHeTCKHOT Mel'yceOeH OHOC Ha TeCTHpaHHUTE (GepTHIIHU CBOjC-
TBa C€ JABIKH O MHOTY HH30K 10 MHOTY BHCOK (0,209 — 0,941). ®eHoTHIICKaTa KOpenanuja Mel'y penpoyKTUBHUTE
cBojcTBa ce ABmkH ox HeratusHa (—0,131) no jaka (0,888), mTo e co Bucoka craructiuka 3HadajHoct (P < 0,01).

KityuHu 300poBu: cCMEHTAI; INIOHOCT; TeHETCKa Kopenaiuja; (peHOTHIICKa Koperanuja
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INTRODUCTION

Reproduction is a complex trait with many
components. As a selection criteria measures of
the reproductive performance are used, such as the
service period, the inter-birth interval, the preg-
nancy duration, the age at insemination, the age at
first calving, and so on (Rege & Famula, 1993;
Van der Merwe & Schoeman, 1995; Spasi¢, 2009).
Fertility in domestic animals is at the first place a
very important biological trait with high economic
importance, thus in livestock production farmers
are paying great attention to this sequence during
the production cycle. Fertility traits are under in-
fluence of many genetic factors, but at the same
time environmental factors are of great impor-
tance. The Simmental cattle is a dual-purpose
breed, but most of the farmers want to utilize these
animals for milk production. Thus it is very impor-
tant to know what genetic parameters are and how
they influence the animal’s performance. Several
studies have shown that reproductive efficiency
decline with the increased milk yield. A negative
association between fertility and milk yield has
been reported in cattle (De Vries and Risco, 2005).

In order to be able to make an adequate esti-
mate of animal breeding values and establish an
appropriate animal selection process, it necessary
to estimate genetic parameters, such as genetic and
phenotypic correlations, heritability and variability
of desired traits. Many of cows’ production traits
are, mostly, interrelated so for those kinds of rela-
tionship are said it is a correlative relation of traits.
The phenotypic correlation between two quantita-
tive traits depict the value to which individuals
upwards of the average value for one trait intend to
be above, below or close to the average value for
another trait. However, phenotypic correlations
initiate the question what is the degree of influence
of the genetic basis on observing association be-
tween two traits and what is the influence of ex-
ogenous factors. Genetic correlations are very im-
portant for the selection process since these coeffi-
cients depict the level of change of one trait as a
result of change of another trait. Knowledge about
genetic parameters provide possibility for so called
simultaneous selection, or selection on several
traits.

The aim of this paper was to define reproduc-
tion parameters in a population of Simmental
cows, and to estimate phenotypic and genetic cor-
relation coefficients.

MATERIAL AND METHODS

The research has been conducted on 249 ani-
mals of domestic spotted breed. The data of fertil-
ity traits has been collected from the farm and
processed using statistical software Instat-prism,
which is adapted for biological research. Fertility
traits included in the research were:

e age at the first conception (AFC),
e gestation length (GL),

e age at the first calving (AC),

e service period (SP) and

e intercalving period (IP).

Correlation between traits has been determi-
ned via coefficients of phenotypic correlation (7p)
using the formula:

Cov
rp = ———=

SCS(y
where:

Cov4p) = covariance for traits A and B;
s(2 4 = variance for trait 4 and S(zB) = variance
for trait B.

Standard errors of correlations have been de-
termined using the formula:

NI ,
Nn—-2

Sr =

where:
r = coefficient of phenotypic correlation;
n = number of pairs.

Testing of obtained phenotypic correlation
coefficients has been discussed by Romer-Orfal's,
classification.

Genetic correlation coefficients have been
calculated using the variance and covariance
analysis, by methodology that has been created by
Hazel and cited by Latinovi¢ (1996):

Cov,,
r =

g b
JVargVar,,

Cov,, = covariance of traits;

where:

Vargy = variance between sires;
Varyy = variance within sires.

The standard error of genetic correlation co-
efficients has been calculated using an approxima-
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te method created by Robertson and cited by Po-

gacar (1974):
4 (2 4 (2
(A K)\s\U? &k )\s

2k3h;,

Sr, = (t-r;

b

where:
h’ = heritability of the trait A;
k = average number of daughters per sire;
h; = heritability of the trait B;

s = number of sires.

RESULTS AND DISCUSSION

The results regarding the average values and
variability of fertility traits have been given in Ta-
ble 1.

Table 1

Average values and variability of fertility traits

Trait X SD S x cv
Service period 147.75 106.79 6.76  72.28

Intercalving period 436.33  123.78 7.84  28.37
Age at the first calving 871.83 82.80 5.24 9.59

Gestation length 283.40 10.41 0.66 3.66
Age at the first
conception 582.49 72.16 4.57 12.39

The average duration of the service period
was 147.7 days, with standard deviation of 106.7
days. The variability of the service period was
high, actually it lasted about 1.5 fold longer in re-
gard to the upper value of the optimal level, which
illustrates the low level of management. That had a
significant influence to duration of the first inter-
birth interval which averaged 436.3 days. The av-
erage duration of pregnancy was 283.4 days and
the age at the first calving was 872 days, with the
variation coefficient of 9.59. These results are in
accordance with other authors who treated this
subject on cows (Stoji¢, 1996; Spasi¢ 1996; Janze-
kovi¢ et al.,, 2004; Medi¢ et al., 2006; Spasi¢,
2009).

The summary of the obtained genotypic and
phenotypic correlation is given in Table 2. Defined
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genetic correlation coefficients between cows’ fer-
tility traits, in the herd, exceed analogous pheno-
typic correlations in all cases. The genetic inter-
relation of tested fertility traits ranged from power-
less to very strong (from 0.209 to 0.941). Pheno-
typic correlations among reproductive traits ranged
from negative (—0.131) to strong (0.888), which
was with high statistical significance (P <0.01).
Complete genetic and phenotypic correlation has
been determined between the age at the first in-
semination and the age at the first calving, as well
as intercalving period, which has been expected,
since the intercalving period is directly dependent
on the gestation length and the service period. This
confirms that these traits are under the control of
the same additive genes. The gestation length is
identical for all investigated animals with the
smallest variability. Coefficients of the phenotypic
correlation are very low, except those between the
age at conception and calving and the service pe-
riod and intercalving period. The presented results
regarding the genetic and phenotypic correlation
corespond to the results presented by other authors
(Spasi¢, 2000; Biffani et al., 1995; Sajjad et al.,
2009).

Table 2

Coefficients of the genotypic and phenotypic
correlation and their standard errors
of fertility traits

Trait rg Srg p Srp texp,(”p)

GL 0.209 0.142 -0.032 0.035 —0.518

AC 0941 0.056 0.888 0.029 30.413
AFC

SP 0.899 0320 0.044 0.063 0.701

IP 0.881 0.180 -0.131 0.063 —2.080

AC 0446 0391 0.042 0.064 0.661
GL SP 0300 0488 -0.105 0.063 —1.662

1P 0.318 0.439 -0.028 0.063 -0.448

SP  0.774 0315 -0.027 0.065 —0.439
AC
IP 0181 0472 -0.124 0.063 -1.967

SP 1P 0.938 0.002 0.950 0.063 2.039

CONCLUSIONS

On the basis of the results obtained regarding
variability and correlation of reproductive traits in
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the population of Simmental cows, we can con-
clude a low productive and reproductive ability,
but, in the same way, a high level of variability,
which should be utilized for promotion of produc-
tion and reproduction in the wide population. The
obtained genetic and phenotype correlation coeffi-
cients between reproductive abilities are important
factors for future actions. Knowledge about these
parameters is very important and indicates a need
for careful selection implementation in order to
avoid negative effects, especially regarding the
application of modern statistical methods and mul-
titrait selection.
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