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SUMMARY

Total of 58050 productive and reproductive performance records covering first
Jour lactations of Austrian Fleckvieh cows were used to analyze the performance of
individual lactations, while total of 28315 records representing 10007 cows sired by
643 bulls were used for the combined analysis across all lactations. Estimates of
genetic and phenotypic variations were obtained for the first four lactations and
across all lactations. Traits studied were: total milk yield (TMY), fat vield (TFY) and
protein yield (TYP) as total milk vield traits (TMYT); age ai calving (AC), days open
(DO) and calving interval (CI) as reproductive traits (RT); days in milk (DM) as
interval trait (IT); total milk yield per day of days in milk (TMYDM); total milk yield
per day of calving interval (TMYCI); total milk yield per day of age at first calving
(TMY AFC) and total milk yield, per day of age at second calving (TMY ASC) as
productive efficiency traits (PET),

Data of each lactation as well as across all lactations were analyzed separately
using the (LSMLMW) computer program of Harvey (1990). The all possible genetic
(ra) phenotypic (rp) and envivonmental (i) correlations among traits through the
Sfirst four parities as well as across all lactations were calculated and estimated.

Generally, positive and high magnitudes for rg, (0.6520.13 to 0,990,003 ); for p
(0.87 to 0.98) and for ry (0.88 to 0.98) were found among TMYT. Estimates of rg, rp
and rg berween TMYT and RT, generally varied in direction and megnitudes fron
low to moderate. In general, ro, rp and ry estimates berween TMYT and PET were
positive and varied in magnitudes from moderate to high estimates (from 0.1310.07
to 1.0020.0), (from 0.19 to 0.99) and (from 0.17 10 0.99), respectively. Among RT, rg,
ry and rg estimares were generally positive and varied in magnitudes. Among PET,
positive estimates for different correlations were observed and the estimates of rg
and rg, generally varied in magnitude from moderate 10 high (0.1320.09 10 1.040.0
and 0.13 1o 0.76, respectively), while low to moderate estimates were obiained for v,
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INTRODUCTION

The overall productive performance of an animal is determined by various
measurements of reproductive and productive traits which need to be considered in
any breeding programme. Therefore, the efficiency of selection for improved fertility
can be seriously impaired if there is an antagonistic genetic relationship between milk
traits and fertility. In order to make correct evaluation of the effects of breeding for
improved fertility and in order to improve existing breeding plans it is essential to
have knowledge of genetic relationships between fertility and milk traits. However,
one of the first indications of a sire's breeding value can be obtained by calculating
the average daily milk yield of his daughters. Because maintenance costs ol cows are
time dependent, it would seem that some measures of production per unit time should
be the predictant. Selection in dairy cattle is commonly based on milk yield of first
lactation, but a better approach would be if selection is based on production
efficiency rather than simply on milk yield.

Estimates of genetic and phenotypic parameters of productive efficiency,
productive and reproductive traits are required for estimating breeding values of
animals, for formulating an efficient breeding system and for evaluating genetic
gains. Information on the genetic association between productive efficiency and
productive as well as reproductive traits in dairy cattle is scarce. The aim of this
study was to estimate the genetic, phenotypic and environmental correlations
between measures of productive efficiency and measures of productive and
reproductive traits in different parities.

MATERIAL AND METHODS
Data:

Data on productive and reproductive performance of Austrian Fleckvieh cows
were accumulated and obtained by the Official Federation of Austrian Cattle
Breeders (ZAR) in lower Austria. Detailed description of these data have been
presented previously by Soliman (1984). The records used were those ol Primiparous
and multiparous cows calved in six consecutive years from 1976 to 1982, The data
consisted of productive and reproductive performance of 58050 records. Data were
available on 19117, 19046, 12138 and 7749 daughters representing 1409, 1596, 1331
and 1072 sires in the first four parities, respectively. However, total of 28315 records
representing 10007 cows sired by 643 bulls extracted from 50050 records were used
in the combined analysis across all lactations.

Heifers were inseminated when they reached an average of 320 Kg body weight,
while cows were inseminated starting from the first heat period after the 60" day
post- partum, Artificial insemination was used avoiding half-sib, full-sib and sire-
daughter matings. The data set comprised only cows that had information on their
first lactation and subsequent later ones. However, those cows having information on
later lactations with no first lactation information were eliminated. All daughters
were obtained from Al bulls, those daughters were chosen randomly as one daughter
per sire per herd. To avoid bias due to differences among sires in the average values
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of herd, each record was expressed as deviation from its herd average, i.e. herd effect
was eliminated as described by Soliman and Hamed (1994). Consequently, any herd
that contained only one record did not contribute in the present study. Also, if the
cow was changed from a herd to another, her records were eliminated. Only sire with
at least two daughters were included in the analysis. Other details of the breeding
policy and management followed were described by Hartmann et al. (1986).

Traits studied were: total milk yield (TMY), fat yield (TFY) and protein yield
(TPY) as total milk traits (TMT); age at calving (AC), days open (DO) and calving
interval (CI) as reproductive traits (RT); day in milk (DM) as interval trait (IT); total
milk yield per day of days milk (TMYDM), total milk yield per day of calving
interval (TMYCI), total milk yield per day of age at first calving (TMY AFC) and
total milk yield per day of age at second calving (TMYASC) as productive efficiency
traits (PET).

Statistical analysis: Table (1) lists random and fixed effects included in the
different models used to analyze different sets of traits of each of the first four and
across all lactations. The expectations of the mean squares for random effects of
variance components were computed according to Harvey (1990),

Variance and covariance components estimates (sire and remainder) in case of
separate lactations from the 1™ to the 4™ and (sire; cow: sire and remainder) in case of
across all lactations (first four ones) were computed according to Henderson's method
ITI (Henderson, 1953) by using LSMLMW (Harvey, 1990).

Paternal half-sisters analysis of variances and covariances were performed to
obtained estimates of correlations (genetic, phenotypic and environmental).

Genetic correlation (rg) estimates between any two traits (Xi; XJ were calculated
as:

r = Cov, (X, X2) / [0 (X)] [6% (Xa)]
where: Cov, (x;. X;) = sire covariance component between traits x;; Xj. o’ (x)) and
ng(xl) = sire variance components of trait x;; and x;,
respectively.

Estimates of phenotypic corre(rp) between any two traits were calculated as:

rp = Cov, (x).x; + COV, (xi, x)/ [0% (x)) + 0% (x)] [6% (%) + 0% (%)]
where: Cov, (x;, x;) = remainder component of covariance between the first (x;) and
second (x;) trait; and other components as defined previously.

Esumates of environmental correlation (rg) were obtained by computing
techniques described by Harvey (1990).

Standard errors for estimates of rg were approximated according to Harvey (1990)
as described by Swiger er al. (1964).

RESULTS AND DISCUSSION
Genetic Correlations (rg)

Genetic correlations (rg) among TMYT (TMY, TFY and TPY) in the first four
and across all parities were generally high, positive and ranged from 0.76+0.08 to
0.95£0.01 (Table 2). Estimates of rg among milk yield traits of Fleckvieh cattle
(Soliman and Khalil, 1993) on the same data were, in general, similar being positive
and high (estimates ranged from 0.62 to 0.98). The estimates of rg in the 19 parity
ranged from 0.88+0.02 to 0.91£0.01 between TMY and other yield traits, and
0.9240.01 between TFY and TYP (Table 2). In other parities, the same trend was
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found but with a decreasing magnitude, because of the genetic variances and
covariances decreased with the advance of the parity. The estimates of rg between
TMY and TPY in the 19 and 2™ parity were slightly higher than those between TMY
and TEY. while the reverse was nearly noticed at the 3 and A parities. These trends
are generally supported by the results on Fleckvieh cattle (e.g. Soliman and Khalil,
1993; Hamed and Soliman, 1994, Zahed, 1994 and Genena,1998). Estimates of rG
hetween TMY and both TEY and TPY indicated that the genetic improvement of
TPY is expected to be the same as that achieved for TFY, because the estiimates of rg
between TMY with both TEY and TPY are nearly the same. Since the cost of
producing a unit of fat requires twice as much feed energy as the production of an
equal weight of protein (Dommerholt ef af., 1978) and. it seems necessary, from the
economical point of view and from the human health, to take more auention for
selection of milk with more protein than for milk with more lat.

Estimates of rg between AC and TMYT at the 19 parity were positive and close o
zero, and this was supported by findings of some investigators (¢.g. Soliman and
Khalil, 1991; Soliman and Hamed 1994 and Genena, 1998). Generally, the rg
estimates between AC and TMYT ranged from 0.00 :t. 0.06 to 0.29 :t. .10 10 the 1 9
four lactations and these estimates, generally tended to increase from the 2D-Q o the
3rQ) parity and decreased thereafter (Table 2} These results indicate that in order to
select for obtaining the highest vields ol milk traits, the breeder must choose the
young cows, which had lower AC within the same parity. This corcept is in the
desirable direction. Moreaver, most of the studies observed favorable 1 between AC
and milk traits (c.g. Hansen er ai. , 1983b; Abubaker er al . 1986; Soliman and
Khalil, 1991; Soliman and Hamed. 1994 and Genena,1998). The esumates of rg
between both DO and CI with TMY T were positive and varied in magnitude in the 1™
four and across all parities except in 2™ parity (Table 2). Across the 1™ four parities,
g estimates decreased, in general from 17 to 2™ parity and increased thereafter.
These estimates are in the range between -0.10£0.22 to (L.7020.06 (Table 2). These
ra's are unfavorable for selection for high milk traits, since it leads to an increase in
DO or CL. and consequently decreasing life time production of a cow. These trend are
in agreement with some workers, which reported positive estimates between DO and
milk traits (e.g. Raheja e/ al., 1989: Soliman and Khalil, 1991 and Genena, 1998).
While. Soliman and Hamed (1994) reported a reverse trend.

Moderdte and positive rg estimates were generally found between AC and both
DO and CL ranged from 0.2720.08 1o 0.4420.16. and high estimates around
1.0040.00 were between DO and CI in the ™ four parities (Table 2). Estimates of rg
between AC and both DO and CI (Similar estimates) increased gradually as the parity
advanced. They exhibit unfavorable relationships since these estimates indicate that
as AC increased the lengths ol DO and CI would be increased and this has a negative
influence on length of productive life and the income of the herd. The trend of these
results was supported by the findings of Soliman and Khalil, 1991, Soliman and
Hamed, 1994 and Genena, 1998, Estimate of rg among RT (DO and CI) across all
lactations was high and positive 1,.00+0.00 (Table 2}.

Estimates of rs between TMY T and PET in the 1" four parities were posilive and
generally varied from moderate to high, except TMYT and both of TMYAFC and
TMYASC in the 2™ and 3™ parity (Table 3). In general, the 1™ parity recorded
higher estimates  of rg than those estimates of the other parities and ranged [rom
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0.63+0.04 to 0.98+0.02. At the 1** parity, the highest 1 estimates were obtained
between TMY and TMYDM (0.9840.02), while the lowest one was obtained
between TFY and TMYAFC (0.6320.04). At the e parity, the highest rg estimates
were found between TMY and TMYDM (0.92:+0.03), while the lowest estimate was
noted between TPY and TPYASC (zero estimates). AT the 3" parity, the highest
estimate was obtained between TMY and TMYDM 0.92+0.05, while the lowest
estimate were noted between TFY and TFYASC (0.02+0.11). Finally, at the 4"
parity, the highest rg estimate was found between TMY and TMYDM 1.30+0.34,
while the lowest value were recorded between TMY and TPYASC 0.13£0.16, from
the previous results, it could be concluded that, it is better to choose TMYDM as
selection criteri on at different parities than any other PET because it recorded the
highest t with all TMYT. Thus this trait merits to be an important selection criterion
in a breeding programme in dairy cattle. As shown in Table (3) the rg estimate at the
1™ parity between TMY and TMYDM (0.9810.02) was in close agreement with those
estimates (0.99, 0.98 and 1.00) reported by Murdia and Tripathi (1991), Dull and
Taneja (1994), and Genena (1998), respectively. However, it is higher than the range
of 0.23- 0.73 recorded by Chakravarty and Rathi (1988) and Singh et al. (1993). The
estimate of o between TEY and TMYDM (0.85+0.03) at the 1™ parity was lower
than 1.05 and 0.88+0.01 obtained by Murdia and Tripathi (1991) and Genena (1998},
respectively. Bstimate of rG between TMY and TMYCI (0.8810.03) at the 1™ parity
was lower than 0.99,0.95, 0.90+0.03 which given by Murdia and Tripathi, (1991},
Dutt and Taneja (1994), and Genena (1998), respectively, but higher than 0.77 and
0.84 estimated by Chakravarty and Rathi, (1986) and Javek er al (1990),
respectively. The rG estimate between TFY and TFYCI (0.8520.03) at the st parity
was higher than 0,79+0.04 reported by Genena (1998), but lower than 1.02 reported
by Murdia and Tripathi (1991). Estimate of rG between TMY and TMYASC (0.94 +
0.02) at the 1St parity was higher than 0.28, 0,04, 0.81 and 0.89+0.02 estimated by
Chakravarty and Rathi, (1986), Deshpande efal, (1988), Javek et al. (1990) and
Genena (1998), respectively. Results in Table (3), show that the rg estimates
between TMYT and PET, generally decreased as parity advanced, and this reflects
that a higher approach would be for the genetic improvement if selection is based on
1™ parity rather than on other parities, because at that parity the genetic variability
were at the highest values, and so it can be expected to obtain the highest correlated
response from such relationships. Estimates of rg between TMYT and PET across all
lactations were positive and varied from moderate to high. They ranged from
0.83+0.02 to 0.99+0.01 Table 3). The highest rg was obtained between TMY and
TMYDM (0.99+0.01), while the lowest ones (0.83 + 0.02) were found between TFY
and TEYAFC. Estimates of rg between TMY aPET were generally higher than those
between PET and other TMYT (Table 3). However, the estimates of rg for the
relationships between TPY and PET were generally higher than between TFY and
PET. Thus, it is better to select for TMY and TPY as selection criteria in a breeding
programmes of dairy cattle to improve PET.

The 1; estimates between AC and PET were low and varied in magnitude and
direction (Table 4). They generally ranged from -0.29+0.04 to 0.03+0.06. Negative
estimates of rg were shown in the [-St parity for the relationship between AC and
PET. The estimate of r; between AC and TMYDM at the 1* parity (-0.12£0.05) was
lower than 0.16 which obtained by Dull and Taneja (1994), and was nearly estimate
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-0.0820.05 obtained by Genena (1998). The estimate of rg between AC and TMYCI
at the 1" parity (-0.13£0.08) was lower than -0.16 and -0.2240.08 given by Murdia
and Tripathi (1991) and Genena (1998), respectively, and was opposite in direction
than 0.11 obtained by Dutt and Taneja (1994). The highest negative rg estimates were
obtained between AC and TMYASC at the 1™ four parities (Table 4). On the other
hand: the lowest negitive rq estimates were reported between AC and TMYDM in the
1™ and 4" parity. The high negative rg estimates between AC and TMYASC through
different parities are desirable for many reasons, first: to increase the productive life
of the cow and improve production traits as the cow was chosen in a young age,
second: TMYASC is very important trait because it can be used as an index trait in
selection programms, and also, this trait is a combination of AFC, first CI and first
DM. Thus, this trait is qualified to be a comprehensive and ideal trait for selection
under field conditions for comparing the economic merit of the dairy cattle. The rg
estimates between AC and TMYDM increased generally from the 1- up to 3- parity
and decreased thereafter. The negative relationship between AC and TMYCI
decreased from 1- up to 3- parity and increased thereafter. The rg between AC and
both TMYAFC and TMYASC showed an antagonistic relationship between them,
which increased from 1- to 2- parity and decreased in 3- parity. Estimates of rg
between both of DO and CI with PET ranged from -0.00 +0.11 to 0.47+0.09 in the 1
four lactations, except an overestimate of 1.13+1.34 for the relationship between both
DO and CI with TMYDM at the 4" parity. Positive rq estimates were found between
both DO and CI with PET in the ™ parity only. The highest 1 estimates were found
for g between both DO and CI with TMYDM (1.13£1.34) in the 4ib parity, with
TMYCI (0.240.13) in the 1% parity, with TMYAFC (0.38+0.08) in the 1™ parity and
with TMYASC (0.470.09) in the 1" parity (Table 4). However, the lowest rg
estimates were [ound for rg between both DO and CI with TMYDM (-0.01£ 0.18) in
the 3" parity, with TMYASC (-0.07+ 0.12) in the 3- parity. Estimates of r¢ between
both TMYDM and TMYCI with DO (0.39 + 0 11 0 24+ 0.13) in the 1" parity was
higher than 0.08 and 0.21 obtained by Murdia and Tripathi (1991). The highest
negative r¢ estimates obtained for the relationships between both DO and CI with
TMYCI at the 2™ and 3" parity (Table 4) is desirable and indicate that TMYCI
should be used as a criterion for selection instead of TMYDM in view of short DM
and long ClI's. Also, this trait reflects both productive and reproductive performances
as one composite trait and thus merits to be an important selection criterion in a
breeding programme and prolonged the productive life of dairy cattle. The positive
trend of the rq estimates between PET with both DO and CI decreased from the 1% up
to the 3™ parity and increased thereafter. Estimates of rg between both DO and CI
with PET across all lactations were moderate and positive and ranged from
0.41+0.08 to 0.63+0.08 (Table 4). The highest similar rG were found between both
DO and CT with TMYDM (0.63+0,08), while the lowest similar ones were obtained
with TMYAFC (0.4 1£0.08).

The estimates of rg among PET were generally positive and moderate to high in
the 1" four parities (Table 5). This indicate that as well as genetically, these traits
were correlated or influenced by the same set of genes. Generally, at the 1* parity the
re; estimates among PET were positive and strong relative to other parities, and this is
desirable to select such traits at early stage (parity). Those estimates ranged from
0.69£0.04 to 0.98+0.02 between TMYDM and other PET, from 0.67£0.05 to
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0.93+0.03 between TMYCI and others and around 0.86+0.02 between TMY AFC and
TMYASC. At the other parities, similar trends were noticed but generally with a
decreasing trend in magnitude. The ryestimate at the st parity between TMYDM and
TMYCI (0.98£0.02) was higher than 0.90, 0.89 and 0.894+0.03 reported by Singh et
al. (1989a), Dutt and Taneja (1994) and Genena {1998), respectively and it was lower
than 1.05 obtained by Murdia and Tripathi (1991) at 1¥ parity. Estimates of rg
between TMYDM and PET decreased from the 1% to 2™ parity and increased
thereafter, while an opposite trend was detected for the relationship between
TMYAFC and TMYASC. The rg estimates between TMYCI and each of TMYAFC
and TMYASC decreased from 1% up to 3" parity and increased thereafter. Table (5)
shows that the highest r estimates among PET were found between TMYDM and
TMYCI (1.1540.58) at the 4% parity; between TMYDM and both TMYAFC and
TMYASC at the st parity (0.67£0.05 and 0.93£0.03) and finally between TMYAFC
and TMYASC (1.1120.03) at the 4" parity. Such relationships must be regarded for
any selection program. On the other side. the lowest 1 estimates were obtained at the
2™ and 3% parities between both TMYDM and TMYCI and PET, and between
TMYAFC and TMYASC at the 3- parity. The high rG among PET as stated later
were favorable and the genetic improvement in one trait can bring about
simultaneous genetic improvement in other traits. Thus, there are good chances of
satisfactory correlated response if selection is directed towards one of these traits.
Estimates of rg among PET across all lactations were positive and varied from
moderate to high (Table 5), These estimates ranged from 0.88£0.02 to 0.99£0.00,
The highest and lowest r estimates were found between TMYDM and each of
TMYCI and TMYAFC (0.99£0.00 and 0.8840.02, respectively). As listed in Table
(5) the estimates of rg between each of TMYDM and TMYCI and the other PET
were generally higher than those between TMYAFC and TMYASC traits, Estimates
of rg between TMYCI and each of TMYAFC and TMYASC (ranging from
0.91+0.02 to 0.934£0.01) were higher than those between TMYDM and the same
traits (ranging from 0.884£0.02 to 0.91£0.01}). The relationship between TMYASC
and TMYCI (rg = 0.93£0.01) was higher than those between TMYASC and all of
TMYDM., and TMYAFC (0.9120.01 and 0.88+0.02, respectively).

Phenotypic correlations (r):

Estimates of r, among TMYT were high and positive in the st four parities.
Estimates r, between TMY and other yield traits ranged from 0.89 to 0.94 for the 1™
parities (Table 2). These ranges generally fall within the range of the available
literature on Fleckvieh cattle (e.g Soliman and Khalil, 1993; Hamed and Soliman.
1994, Afifi e al., 1995 and Genena, 1998). The highest 1, estimates among TMYT
were obtained in the (st parity relative to the other parities (e.g. Soliman and Hamed,
1994). At different parities (Table 2) the r, between TMY and TPY (0.93-0.94) are
higher than those between TMY and TFY (0.89-0.92). The r, estimates among
TMYT generally decreased with advance of parity. Estimates of r, among TMYT
across all lactations were generally, positive, high and ranged from 0.88 to 0.95
(Table 2). This range generally falls within the range of 0.81 -0.98 estimated by Afifi
et al. (1995) and Genena, (1998).

Estimates of r;, between AC and TMYT were positive, low and ranged from 0.09
to 0.14 for the 1* four parities (Table 2). This range generally falls within the range
of 0.08+0.15 estimated by Gen (1998). The r, estimates between AC and TMY'T,
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generally increased from the 1" to the ,nd parity and decreased thereafter, The ranges
of previous rp estimates between AC and TM at 1" and 2™ parities were higher than
the ranges of -0.04-0.01 and 0.06-0.08 at the 1* and 2™ parity, respectively, estimates
by Soliman and Khalil (1991) and it is similar to the ranges 0.11 and 0.13-0.15
obtained by Genena (1998) with Fleckvieh, Cattle the r, estimates between both DO
and CT and TMYT were generally moderate and positive and ranged from 0.40 to
0.54 for the 1" four parities (Table 2). These estimates are higher than those of (0.18
to 0.21) given by Genena (1998) in Fleckvieh cattle. The rp estimates between either
DO or CI and TMYT at the 1™ four parities decreased with advance of parity.
Positive and moderate estimates of r, between both of DO and CI with TMYT across
all lactations ranged from 0.47 to 0.50 (Table 2). The highest and lowest 1, estimates
were obtained between either DO or CI and TPY (0.50) and TFY (0.47), respectwely

Positive and low to moderate I, estimates were generally observed between AC
and both DO and CI. These estimates ranged from 0,06 to 0.13 between AC and both
DO and CI and around 1.0 between DO and Cl in the st four parities (Table 2),
These finding were exactly the same as those given by Genena (1998). The rp
estimates between AC and both DO and CI increased steadily with the advance of
parity. The estimates of r, between AC and DO (0.06 and 0.09) at the first two
parities, respectively, were exactly the same as those given by Soliman and Khalil
(1991), and Genena (1998), but lower than (.32 and 0.38 obtained by Soliman and
Hamed (1994) at the same parities. Estimates of r, between DO and Cl across all
parities was found to be high and positive (1.00).

Estimates of 1, between TMYT and PET at the 1™ four parities were positive and
varied from moderate to high (Table 3). Results in Table (3) evidenced that the st
parity had the highest r, estimates between TMYT and PET relative to other parities
and those estimates ranged from 0.62 to 0.81. The highest r, estimates were generally
found between TMYDM and TMYT, particularly with TMY which recorded the
highest r, estimate (0.76) at the different four parities, while, the lowest r,, estimates
were between TMYT and each of TMYAFC and TMYASC at the 1- up to 3- parilies.
Estimate of r, between TMYDM and TMY at [¥ parity (0.76) is similar the estimate
(0.78) obtained by Murdia and Tripathi (1991), and lower than (0.99) estimated by
Genena (1998), while r, estimate between TFY and TMYDM at 1™ parity (0.67) is
lower than (0.81 and 0.88) estimated by Murdia and Tripathi (1991) and Genena
(1998), respectively. Estimates of r, between TMY and TMYCI at = parity (0.68) is
similar to 0.68 estimated by Genena (1998) but is higher than those recorded by
Javek et al. (1990) and Dull and Taneja (1994) which were 0.62 and 0.65,
respectively and lower than 0.88 given by Murdia and Tripathi (1991). The estimate
1, between TFY and TMYCI and 1™ parity (0.59) is nearly similar to 0.61 and 0.62
estimated by Murdia and Tripathi (1991) and Genena (1998), respectively. The Iy
estimate between TMY and TMYASC (0.81) at the ;st parity is similar 0.81 given by
Javek et al. (1990), but is higher than 0.08 and 0.73 obtained by Deshpande et al.
(1988) and Genena (1998), respectively. The rp estimates between TMYT and PET
geneially decreased gradually as parity advanced. From the results of the present
study, we predict that comparing estimates of rq with their corresponding estimates
of 1, (Table 3), it seems that at the 1™ parity, the estimates of 1 ere higher than the
corresponding estimates of r,, while we noticed that the estimates of rg decreased
gradually as parity advanced and recorded higher estimates than the corresponding
rys. Thus the higher rg's estimated at this study in practice, reflect and gives a
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¥
considerable advantage in culling policy and management practice for any breed of
dairy cattle. Estimates of r, between TMYT and PET across all lactations were found
to be positive and varied in magnitude from moderate to high (Table 3). These
estimates ranged from 0.66 (between TMYCI and TPY) to 0.83 (between TMYAFC
and TMY). Estimates of r, between TMY and PET were generally higher than those
between other TMYT and PET.

The estimates ol r, between RT and PET at the I four parities were presented in
Table (4). The 1, estimates hetween AC and PET were low; varied in magnitude and
direction, and generally ranged from 2004 to 0.12. Through the st parity the t,
estimate between AC and TMYDM (0.1) is similar to 0.1 reported by Dull and
Taneja (1994) and Genena (1998), while it was higher than 0.04 recorded by Murdia
and Tripathi (1991). The r, estimate between AC and TMYCI (0.06) at the 1™ parity
is nearly similar to 0.04 obtained by Murdia and Tripathi (1991) and Genena (1998),
however, it is lower than 0.1 recorded by Dull and Taneja (1994). The negative 1,
estimates between AC and each of TMYAFC and TMYASC ranged from -0.04 to -
0.18 (Table 3) at the 1 four parities. Estimates of r, between both DO and CI with
PET as listed in Table (4) varied in direction and magnitude from low to moderate.
These estimates ranged from 0.00 to 0.38 at the st four parities and the highest
negative estimates of r, were obtained between TMYCI and both of Do and CI, while
the lowest positive ones were found between TMYASC and both of DO and Cl at the
st four parities. The r, estimate between DO and TMYDM at the 1% parity (-0.05)
was lower than (-0.17 and 0.20) which estimated by Murdia and Tripathi (1991) and
Genena (1998), respectively, and also the negative 1, between DO and TMYCI
(-0.24) was higher than (-0.13) recorded by the same workers and lower than (-0.34)
estimated by Genena (1998). Generally as shown in Table (4) negative r, estimates
were found between both DO and CI with TMYDM and TMYCIL However, positive
p estimates were obtained with other PET at the st four parities. The negative 1,
estimates between both DO and CI and TMYDM and TMYCI was increased as
parity advanced, while with TMYAFC and TMYASC, generally decreased with the
advance of parity. Estimates of r, between both DO, CI and PET across all lactations
varied in direction and magnitude from low to moderate. Those estimates ranged
from -0.04 to 0.40 (Table 4). The highest and lowest 1, estimates were obtained
between either DO or CT and TMYAFC and TMYDM (0.40 and 0.04, respectively).
Estimates of r,s among PET were generally positive and varied from low to
moderate (Table 5). Those estimales ranged from 0.09 to 0.96 al the st four parities.
Generally, the | parity recorded the highest 1, estimates among PET and these
estimates ranged from 0.44 (o 0.76 between TMYDM and other PET; from 0.49 to
0.65 between TMYCI and others and 0.76 between TMYAFC and TMYASC. At
other parities, the same trend was observed but with a decreasing magnitude. The r,
between TMYDM and TMYCI at st parity 0.76, is similar to 0,77 obtained by Dull
and Taneja (1994), was lower than 0,85 estimated by Murdia and Tripathi (1991), but
higher than 0.55 and 0.67 estimated by Singh er al. (1989a), respectively. The r,
estimates among PET (Table 5), generally decreased as parity advanced except
between TMYDM and TMYCI and those between TMYAFC and TMYASC.
Estimates of r, among PET across all lactations were generally positive and ranged
from 0.58 to 0.81 (Table 5). The highestr, estimates were found between TMYDM
and TMYCI (0.81), while the lowest was obtained between either TMYDM or
TMYASC and TMYAFC (0.58).
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Environmental correlations (rg)

Estimates of rg among TMYT were generally positive and high in magnitude.
They ranged from 0.90 to 0.95 in the st four parities (Table 2). Estimates of r were
generally in agreement with the estimates reported in Austrian dairy cattle (e.g.
Soliman and Hamed, 1994, Afifi er al, 1995 and Genena, 1998). Estimates of rE
between TMY and TPY at different parities were higher than those between TMY
and TFY (Table 2), These were generally confirmed with other studies (e.g. Hamed
and Soliman, 1994, Afifi er al., 1995 and Genena, 1998), The estimates r; between
TMY and TPY, generally took constant valuesal the 1™ four parities. Estimates of %
and rg were higher than their corregponding estimates of ry, at different parities for the
relationships among TMYT. These results were in agreement with the findings of
Soliman and Khalil, (1993); Zahed (1994} and Genena (1998). These results revealed
that these relationships were affected by additional environmental factors on
subsequent lactations.  Among TMYT, the r, estimates were nearly equal in
magnitude and similar in direction with rgs (Table 2). These results were supported
by the results of Weller ef al. (1985) and Genena, (1998). Estimates of both 1g's and
res among IMYT were close to each other and reflect that yield traits were
influenced by both genetic and environmental sources of variation through different
physiological mechanisms (Falconer, 1989). These explanations indicate that any
improvement in environment (management, feeding, housing etc..) may have its
reflection on genetic progress achieved through selection programs. Estimates of ry
among TMYT across all parities were generally high and positive and ranged from
0.91 to 0.94 (Table 2). This range generally falls within the range of 0.86 to 0.97
which obtained by Genena (1998).

Estimates of r; between AC and TMYT were positive and varied from low to
moderate (Table 2). They ranged from 0.07 to 0.19 at the st four parties, The ranges
for rg estimates between AC and TMYT at the first two parities were generally lower
than (0.75 to 0.82 and 0.86 to 0.99) obtained by Soliman and Hamed (1994). The
wend of ry estimates between AC and TMYT were increased up to the 2- parity,
decreased at the 3" parity and increased thereafter. Estimates of rE between both DO
and CI with TMYT were positive and moderate in magnitude as reported in Table
(2). These estimates ranged from 0.41 1o 0.53 at the 1- four parities. These results of
rg were higher than those obtained by Soliman and Hamed (1994) and Genena
(1998). Positive estimates of rg between both of DO or Cl and TMYT across all
lactations were found to range from 0.50 to 0.52 (Table 2). The highest and lowest
estimates were found between both DO or Cl and TPY and MY (0.52 and 0.50,
respectively).

Positive and low 1 estimates were generally found between AC and both DO and
Cl. These estimates ranged from 0.02 to 0.08 at the 1™ four parities (Table 2).
Estimates of rg between Ac and DO (0.02 and 0.08) at the first two parities,
respectively, were generally similar to obtained by Genena (1998} but lower than
(0.22 and 0.29) obtained by Soliman and Hamed (1994). The magnitude of the s
estimates between AC and both DO and CI generally increased up to the 2™ parity
and had a consistent value at other parities. The rg estimates between DO and CI
through the different parities were stable (1.0). Estimate of rg between DO and CI
across all lactations was high and positive (1.0).

Estimates of rg between TMYT and PET at the 1¥ four parities were positive but
generally, differed from moderate to high (Table 3). These estimates ranged from
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0.05 to 0.79 at the 1™ four parities, the highest estimates were obtained between TMY
and TMYT, while the lowest estimates were found between TMYAFC and TMYT.
The rg estimates between TMY and PET were higher than those estimates between
PET and other TMYT. The magnitudes of the rg between TMYT with both TMYDM
and TMYCI were generally, consistent in the st four parities. The magnitude of the
re between TMYT and both of TMYAFC and TMYASC decreased as parity
advanced. The estimates of r, and 1y were generally higher than the corresponding
estimates of rg at ond and 3" parity between TMYT and TMYAFC and TMYASC
and this reflects that those traits were affected by many additional environmental
factors in 2" and 3% parity, Thus, for the improvement of such traits, the breeder
should improve the environmental circumstances for his herd such as feeding,
housing, management, etc. Estimates of rg between TMYT and PET across all
lactations were positive and ranged from 0.56 to 0.83 (Table 3). The highest rg was
found between TMY and TMYAFC (0.83), while the lowest (0.56) were obtained
between TPY and TMYCI The rp estimates between TMY and all PET were
generally higher than that between other TMYT and PET.,

The rg estimates between AC and PET generally varied in directions and in
magnitude from Jow to moderate. Those estimates ranged from -0.01 10 0.21 in the 1"
four parities (Table 4). Generally, the negative rp were found between AC and both
TMYAFC and TMYASC. The highest estimates at the 1 two parities were found
between AC with TMYDM (0.21 and 0,18, respectively) and is similar to 0.20 and
0.21 estimated by Genena, (1998). However, the lowest rg's were obtained between
AC and TMYASC (-0.01) at the 3" parity. At the 2™ parity the highest estimate was
observed between AC and TMYASC (0.15). The magnitude of the estimates of rg
between AC and both TMYDM and TMYCI were generally consistent at high values
in the 1" two parities and decreased with the advance of parity. The magnitude of the
rg estimates between AC and both TMYAFC and TMYASC generally increased up
to the 2" parity and decreased thereafter. Negative estimates of rg between DO or CI
with of TMYDM generally decreased up to 2™ parity and increased thereafter.
However, negative estimates of 1 between DO or CI and with TMYCI generally
increased with a parity advanced. Positive estimates of rg between DO or Cl and
with both of TMYAFC and TMYASC generally decreased with a parity advanced.
Estimates of 1y between both of DO and CE with PET across all lactations varied in
magnitude and direction, and ranged from -0.15 to 0.41 (Table 4). The highest and
lowest relationships were obtained between both of DO and CI with TMYAFC and
TMYDM (0.41 and 0.15, respectively). The estimates of rg among PET were positive
and varied from moderate to high estimates (Table 5). Those estimates ranged from
0.07 to 0.94 at the st four parities. The relationship between TMYDM and with
TMYCI generally consistent in magnitude across the 1" four parities. The
relationships between TMYDM and both of TMYAFC and TMYASC generally
decreased with advance of parity. The relationships between TMYCI and both
TMYAFC and TMYASC generally decreased with a parity advanced. Relationship
between TMYAFC and TMYASC generally increased up to the 2™ parity, decreased
at the 3" parity and increased thereafter. Estimates of rE among PET across all
lactations were generally positive and varied in magnitude and ranged from 0.48 to
0.74 (Table 5). The highest relationships were found between TMYDM and TMYCI.
While, the lowest was obtained between TMYDM and TMYAFC and also, between
TMYAFC and TMYASC.,
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CONCILUSION AND GENERAL CONSIDERATIONS -

Generally, high and positive rg estimates obtained here among TMYT, reflect that
selection for any of the TMYT, will lead to substantial positive correlated genetic
gain in the other TMYT. A selection programe could be developed to increased TPY
and TMY therefore, selection for TPY would be worthy of consideration in this
respect. Consequently, the initial decision of selection could be done on the basis of
TPY in the first parity (the highest estimates of r; among TMYT) by using progeny
test for sires that should be used in Al service. The gréater relationship of TMY and
TPY than that of TMY and TFY, suggested that correlated responses due to single-
trait selection of TMY ought to be greater for TPY than for TFY. High estimates of rg
among TMY'T are of interest for the purposes of herd management. Thus any rp
relationships among them were relatively important within a given herd (Soliman and
Khalil, 1993). These high estimates of r; emphasize the large influence of
environmental factors on cow's performance, which must be considered in the
selection program to achieve more genetic progress along the time,

Negative rg between AFC and TMYT were favorabl, because selection for AFC
would result in genetic response without impairing TMYT, thus the breeder must
choose the young cows, which had lower AC within the same parity. However,
posiand moderate g estimates between TMYT and both DO and CI were unfavorable
for selection of high TMYT, such relationships may lead to an increase in DO or CIL,
and consequently, decreasing cow's life time production.

Moderate and positive relationships between AC and both DO and CI were
unfavorable because as AC increased, the lengths of both DO and CI will be
increased also, and this has a negative influence on the length of productive life and
the farmer's income.

Moderate to high, positive rg estimates for the relationships between TMYT and
PET decreased with advance of parity. Therefore a better approach would be for the
genetic improvement if selection was practical based on the performance of the first
parity rather than on other parities. Because at that parity, the genetic variabilities
were at the highest values, and so it can be expected to obtain the highest correlated
responses through such relationships. Thus it is better to choose TMYDM as
selection criterion at the first parity because it, generally, recorded the hlgheﬂt
estimates of rg through the first four parities with TMYT.

One of the first indications of a sire's breeding value can be obtained by
calculating the average daily milk yield (TMYDM) of his daughters. It is therefore of
interest to know how much will be gained or lost when the selection is based on this
criterion compared with a selection based on yearly or standard lactation yield. A
selection on TMYDM may render a shorter generation interval, At any rate, it is
likely that the information of TMYDM can be used to practice a pre-selection among
cows and bulls, Because maintenance costs of cows on time dependent, it would
seem that some measures of production per unit of time should be the predictand.
Milk yield of the first parity is commonly used for selecting dairy animals, but a
better approach would be if selection is based on a production efficiency traits rather
than simply on TMY,

For the relationships between RT and PET, it seems favorable to choose
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TMYASC as a selection criterion, because it recorded negative and high rg estimates
with AC, through all parities. Thus, this relationship would increase the cow's
productive life time and improve production traits, when the cow was chosen as
young as possible. Also, TMYASC is very important trait (a composite trait) as it
includes AFC and both first MY and CI, therefore, it could be used as an index and
ideal trait for selection programmes under field conditions for comparing the
economic merit of dairy cattle. Also, it is better to choose TMYCI as a selection
criterion at the ;Ld parity for its negative and moderate r¢; estimates with both DO
and CI, to shorten the lengths of them parallel with an improvement in conception
rate, and prolong the productive life time of the cows. Therefore, if we select for the
previous traits (MPASC and MPCI), the length of dry period will be decreased, and
this will result in increasing the productive life time of the cow. Thus, we should use
them in this respect, as selection criteria rather than the other PET.

Positive and moderate to high relationships among PET, especially at the first
parity, indicated that its desirable to select such traits at early stage of life (parity),
because phenotypically as well as genetically, these traits were influenced by the
same set of genes. These high and positive rg estimates will lead to obtain high
genetic gain of correlated traits, if direct selection was applied on TMYCI. Therefore,
it is clear, that high genetic relationships among PET as stated later were in a
favorable and the improvement in one trait can bring about simultaneous genelic
improvement in other traits. Thus, there are good chances of satisfactory correlated
response, il selection is based on one of these (raits.

ACKNOWLEDGMENTS

The authors are grateful to Professor M.B. Aboul-Ela, Head of Department of
Animal Production, Faculty of Agriculture, Mansoura University, Egypt lor helpful
comments and for reading the manuscript. We gratefully acknowledge the Official
Federation of Austrian Cattle Breeders (ZAR) for supplying the data.
REFERENCES
Abubakar B.Y., R.E. McDowell and L.D. Van Vleck, 1986, Genetic evaluation of

Holsteins in Colombia. J, Dairy Sci., 69:1081-1086.

Afifi, EA., M.H. Khalil, S.M. Zahed, A M. Soliman, F.A. El-Keraby and A.A.
Ashmawy 1995. Estimation of genetic parameters of milk trials of Fleckvieh
records not subjected to culling. Egyptian J. Anim. Prod., 32:195-218.

Chakravarty A.K. and 5.5. Rathi, 1986. Genetic responses in lactational efficiency
traits through progeny testing in Murrah buffaloes. Haryana Agric. Univ. J. Res.,

16(2): 105-109 (A.B.A.. 1987, 55(6): 446).

Deshpande KS., G.K. Ingole, P.S. Sakhare and V.J. Kamble, 1988. Factors affecting
milk yield per day of age at second calving in Friesian x Sahiwal crossbreds,
Indian J. Dairy Sci., 41: 230-231:

Dommerholt I., I.LK. Hillers and A.E. Freeman, 1978. Component pricing and index
selection. I. Dairy Sci., 61 (Suppl. 1), 81: (Abst.).

Dutt, T. and V.K. Taneja, 1994, Phenotypic and genetic parameters of age at first
calving, first lactation milk yield and some measures of efficiency of production
in Murrah bulfaloes. Indian J. Anim. Sci., 64(8); 880-883.

Falconer D.S., 1989. Introduction to quantitative genetics. 3-ed. Longman, London
and New York.




Egyptian J. Anim. Prod. (2002). 123

Genena, S.K. 1998. Some genetic aspects of productive and reproductive traits in
dairy cattle. M.Sc.Thesis, Fac. of Agric., Zagazig Univ., Egypt.

Hansen, 1.B., A.E. Freeman and P.J. Berger, 1983b. Association of heifer fertility
with cow fertility and yield in dairy callle. J. Dairy Sci., 66: 306.

Hartmann, O.N., N. Ratheiser and H. Eder, 1996. Callle in Austria. Zentrale
Arebeitsgemeinschaft Osterrichischer Rinderzuchter, 1060 Wein, Austria.

Harvey, W.R., 1990. User's Guide for LSMLMW. Mixed moderl least-squares and
maximum likelihood computer program, PC-Version 2, Ohio State University,
Columbus, USA, (Mimeograph).

Henderson, C.R. 1953. Estimation of variance and covariance components.
Biometrics, 9: 228-252,

Javek K., Aftabkhan, M. Mohiuddin G. and Salah-UD-Din, 1990, Genetic parameters
of some milk yield efficiency traits in Nili-Ravi buffaloes. Sarhad. 1. Agric., 6(6):
343-546. (A.B.A., 1992, 60(3): 219).

Khalil, M.H., M. Abd EI-Glil and M.K. Hamed 1994, Genetic aspects and
adjustment factors for lactation traits of Friesian callle raised in Egypt. Egypt. J.
Anim. Prod., 31(1): 65-84.

Murdia, C.K. and V.N. Tripathi 1991. Direct and correlated responses to selection in
performance traits in Jersey cattle. Indian J. Anim. Sci., 61(10): 1096-1100.

Raheja, K.L.; EB. Bumside and L.R. Schaeffer (1989). Relationships bu\\c{,n
fertility and production in Holstein dairy callle in different lactations. J. Dairy
Sci., 72:2670-2678.

Singh, V.P,; R.V. Singh and C.V. Singh 1993, Genetic and non-genetic factors
affecting milk production efficiency in Sahiwal and its crossbred with Jersey and
Red Dane. Indian J. Dairy Sci., 46(1); 5-8.

Singh, C.V.; Singh, R.V. and Singh, S.P. 1989a. Different aspects of milk production
L|TILILI1(,\ in Nili-Ravi buffaloes. Indian J. Anim. Sci., 59(9); 1161-1164.

Soliman, A.M. 1984. Schatzung von populations parametem fur die Milchleistung
des Rindes in Osterreich. Dissertation Doktorgrades, Universitat fur Bodenkultur,
Wien, Austria.

Soliman, A.M. and M.K. Hamed 1994, Genetic aspects of fertility, interval and milk
traits for the first three lactations in Braunvieh cows. Egypt. J. Anim. Prod.,
31:251-280,

Soliman, A.M. and M.H. Khalil 1993. Estimation of genetic parameters for single
and composite milk traits in Fleckvieh callle md their uses in programmes of
early selection. Egyptian J. Anim. Prod,, 30; 21-

Soliman, A.M. and M.H. Khalil, 1991. Genetic dI'Id phenotypm associations of milk
traits with age at calving and with length of open period, dryperiod and lactation,
Egypt. 1. Anim. Prod., 28:131-146.

Swiger, L.A.; Harvey, W.R.; Everson, D.O, and Gregory, K.E. 1964. The variance of
intraclass correlation involving gwith one observation. Biometrics, 20: 818,

Weller, J.L; Norman, H.D. and Wiggans, G.R. 1985. Estimation of variance of
prediction error for best linear unbiased prediction models with relationships
included. 1. Dairy Sci., 68(4); 930-938,

Zahed, S.M., 1994. Different methods for the genetic evaluation of breeding animaly
in dairy callle.  Ph.D. Thesis, Fac. Agric., Zagazig Univ., Banha Branch,
Moshtohor, Egypt.



124 Zahed et al.

Apila b ALAL addgall B Alulilly dality) Splisl clial Al Judadl
At g Ay pedaall g A0 el il Y1 —Y AU

rujbm@ajimw—‘g@amdﬁi~‘&1jm@u

WS = gl 2 LYY sl =Y paz = Bl - B = el Z BT S dgas -
faals — Aol 0 IS = o gl 28wl =T gaz GeOY — GalE Axals Aol 5l
oo bosaid — b ) saidll
@3y Ay plaall QESED SEY 0 Jaw 0AvO s el Lluly  alil el ey st
a3l 5 i VooV (B 53 Jaee YATYT dnaing sl pall JSI Sadiad ¢ (30 )3 aud g Any 3
Lo S Al Lgaall cliall auead Ay ydaall g A8 il y Gl paEl ¢ adglla 1ET
cnsine pod gall S Y ALY Y 5o
Ushs oy cadly gl e J8 Jgemne t IS clll 210 Cliia 1 b Fuuyjael liiall CilS
Om bl Jsb ¢ Aagiall AUV 5 sk o Y ) e jead @ Alalal cliall o cadadl 5 g
Crgmie Gl Jpemna ¢ caladl 558 Jokad Gpuie Ol Jsans ¢ Ralis) 5ol cldea (588
s yeall copute Gl Jgnane = 33Y 5 Jif die peall e Gl Jpemne = 489V 5 o 50 J skl
Ay A0
JSI Ledals s gl Cliial pdae o Ay & el A5 0 Cilbla N1 Dl i
Ay A el s 4550 lls Y ail sadd) Sy e Raaina pud sally (Y Gag 0 sl 5l
=1 NS G e Al A
O Cn gl By Ralpa s dasga il g &y pekaall g A8 50 Gl ) a8 S Gl U Clial -
C sl e A= LA LA = LAY 188 = T
Jmy Al Cliaall 5 ol 2 ) Clies Gy Akl &y pelaal g 28,0 s W) a8 2l -
(Ao e — duaidie) Al slad¥l A Aulie Ao
Boali) 5oL Cllia y ol U il g Ayiall 5 &y jelaall g A8 5 il W) o8 il -
“e N G g (e — Adasgie) Ragill B Aley A ge Adle ddiay calll ZlY
el e, B, S 5 AR Y e Y
ke ddiay Gl Y Laliy) seli€l) cliea s Alulith clivall e JS Gp cllala V) eols -
cAall 5 olaiil b Ale
af iS¢ dnga Gl 2l Al slisl Gliia Gu Gl P puea O el culs -
Ve =W Gl g s ((Aalle — A gle ) Aall 8 A0l Bl 5 A8 )50 bl Y
—aitie) Aadl 3 Al A plad clbli V) oS Ly L sl e s VIS0
(Ao g



