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SUMMARY

Records of 305-day Fleckvieh lactation for yields of
milk (MY), f£far (FY), protein (PY), fat-plus-protein
(FPY) and carrvier (CY) were examined and estimatea of
genetic, phenotypic and environmental variations and
covariations were obtained for the first three
lactations as well as for combined all lactations. A
total of 26874 records represgsenting 10466 cows sired by
650 bulls extracted from 50788 records were used.

Means and standard deviations of milk traits increased
with advancing of parity. Greater increagse in yield
traits was found from first to second lactation ‘than
from second to third lactation. Coefficients of
variation (CV) for milk traits ranged from 12.9% to
17.2% in the first lactation, from 11.4% to 17.8% in the
second lactation and from 14.3% to 15.5% in the third
lactation. Estimates of CV% for FY was higher than that
for PY¥.

The sire of the cow affected significantly (P<0.001)
all milk traits of the first three lactations. For all
milk traits, the sire variance component (0 () expressed
as percentage (V%) decreased with advance of lactation
from 6.7— 7.8% in the first lactation to 5.4—-6.1% in the
third lactation. The percentages of wvariance component
attributable to the sire for all milk traits were
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moderate and ranged from 5.4% to 7.8%. Moderate sire
heritabilities (h",) concurred with moderate estimates of
sire variance components for yield traits. Estimates of
h”, ranged from 0.27 te 0.31 in the first lactation, from
0.25 or 0.27 in the second lactation and from 0.22 to
0.24 in the third lactation. Heritability of the first
lactation was high and decreased with advance of
lactation. In each lactation, heritability estimates
were lower for PY than that for FY, whereas both MY and
CY¥ were in close agreement.

The cow within sire contributed significantly
(P<0.001) to variation of all milk traits. The
percentage of wvariance component attributable to cow
within sire for milk traits were high and ranged from
27.4% to 43.3%. Repeatability estimates for all milk
traits were fairly moderate or slightly high ranging
from 0.33 to 0.49.

Genetic correlations (rg) in the first three lactations
between yield traits were positive and high, ranging
from 0.87 to 1.0. Phenotypic correlations (rp) of milk
traits were also positive and high ranging from 0.83 to
1.00. The same trend was also observed for environmental
correlations (rp). Estimates of r, and r; were higher
than those corresponding estimates of rg in the second
and third lactations for yield traits. FPY had the
highest correlations with all yield traits excluding CY
which reached unity with MY.

‘Keywords: Fleckvich, genstic parameters, milk traits,
culling

INTRODUCTION

Heifer vyield is a good indicator of lifetime
performance (Hogue and Hodges, 1980}, but neglecting
information of later lactations will lead to possible
changes in the ranking of sires over lactaticens. In
Bustria, Essl (1982 & 1984) concluded that selection of
Fleckvieh, Braunvieh and Pinzgauer AI bulls should be
based on records of the third lactation of their
daughters. In addition, selection of bull dams should
take place on the earliest lactation after the record of
the third lactation is completed. In practice, assessing
the value of later records for both sire and cow
evaluation requires, in the first instance, knowledge of
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the genetic parameters concerned, 1.e. heritabilities
and genetic correlations. Meyer (1984) reported that
first lactation yield is not only an efficient selection
criterion for lifetime production since the performance
in all lactations is determined more or less by the same
genes, but including later lactations will improve the
precision of sire evaluation only to a limited extent.
Also, including later lactations will create more ties
between sires, i.e. daughters of a sire will be compared
with daughters of other sires which had no records in
the 1lst lactation, and consequently increase the
accuracy of evaluation. i

The objective of present study was to estimate the
sire and error variances and covariances for milk traits
(milk, fat, protein, fat-plus-protein and carrier yield)
of Fleckvieh records.

MATERIALS AND METHODS

Data

Data on performance of 305-day lactation of Fleckvieh
cattle were obtained from Official Test Federation of
Austrian Cattle Breeders (ZAR) in lower Austria.
Detailed descriptions of these data have been presented
previously by Hartmann et al. (1992). Records were begun
between 1977 and 1982. A total of 26874 lactation
records representing 650 sires were used. All normal
records of less than 305 day milk length along with
those reaching 305 day were included. :

Heifers were inseminated when they reached an average
of 320 Kg body weight, while cows were inseminated
during the lst heat period after 60 days post-partum. AI
technique was used, avoiding half-sib, full-sib and
sire-daughter matings.

Milk traits of 305-day lactation included yields of
milk (MY}, fat (FY), protein (PY), fat-plus-protin (FPY)
and carrier (CY= MY - (FY+PY)). The data set comprised
only cows that have information on their first lactation
and subseguent later ones. However, those cows having
information of later lactations with no first lactation
information were eliminated. To avoid bias due to
differences among sires in the average values of herd,
each record was expressed as a deviation from the
average of the herd which belong to it, i.e. herd effect
was eliminated. Consequently, any herd that contains
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only one record didn’t contribute to the present study.
Also, if the cow was changed from a herd to another, her
records were eliminated. Each sire was represented in at
least two different herds.

Statistical Models

Data of the first three lactations were analysed for
each lactation separately. Herd-adjusted data of each
lactation was analyzed separately using the least-square
maximum likelihood mean weighted (LSMLMW) computer
program of Harvey (1990). The model adopted was:

X B+ S; +¥S, + A + D+ & (model 1)

iklmn = ikimn

where: Y, ., 2X-305 milk record expressed as a deviation
from the herd average, W= the overall mean, S;= the
random effect of ith sire, ¥8, = the fixed effect of kth
year-season combination (XK=16), A= the fixed effect of
1th age at calving (subclasses classified monthly from
<24 month to 61 month}), D = the fixed effect of mth days
open (subclasses starting from <45 days as a first class
and intervals of 30 _days thereafter) and e, .= the
random error (O, 07 .)- Estimates of wvariance and
covariance components were calculated wusing LSMLMW
program (Harvey, 1990) depending on method 3 of
Henderson for such estimation (Henderson, 1984).
Paternal half-sib analgsis of wvariance was utilized to
obtain estimates of h _ for each lactation as: h, =
40°_ /(0" +0" ). Estimates of genetic (rg) and phenotypic
(rp) correlations between any two milk traits were also
calculated. The respective standard errors of the
genetic correlations were approximated according to
Harvey (1990) as described by the formula of Swiger et
al. (1964).

Data of all lactations were analysed using the
following mixed model:

u+si+cij+YSk+‘n‘L+Dm+e'

i jkLinn (model 2}

Y5 jktmn™
where all terms as in model (1) except C;;= the random
effect of jth cow nested within the random effect of ith
sire and A= the fixed effect of age at calving (in terms
of three-month interval starting from <24 month, till 77
month) . Heritabi%ities across all lactations (h ) were
calculated as: h = 40 /(0 + O . + 0 ). Repeatability
estimates (t) for milk traits were calculated across;ﬁll

; 2
lactations as: t = (0, + O a0y * Wy % Tals
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=5
Standard errors of h and t estimates were computed
according rto Harwvey (1290).

RESULTS AND DISCUSSION

Means and variations

Means, phenotypic standard deviations (S ,
coefficients of variation (CV:%) and determination (R2)
o f vields of mill {M¥E) ; fat (Y )5 protein (BX) ¢
fat—-plus-protein (FPY) and carrier (C¥) in the first

three lactations and across all lactations are given in
Tabkble 1. As expected, means and phenotyplic standard
deviations o©of milk traits increased with adwvancing
parity. Greater increase in yield traits was found from
first to second lactaticn than from second to third

lactation. The present estimates generally fall within
the range of those estimates obtained from Fleckwvieh
cattle in most Austrian studies {(e.g. Scocliman et al.,
18990; sSoliman and Khalil, 1993). Results given in

Table 1 indicate that estimates of standard deviation
for sach ftrait tend to Inerease with the 1ncrease of the
mean —of the trait in each lactaticn (a scale effect).
For the first vhree lactations and all lactations,
estimates of CV for yield traits ranged from 11.0% to
17.8% (Table 1). Sinmilarly, the Austridan studies (e.g.
Soliman and Khalil, 1989; Soliman et al., 1990; Soliman
and KXhalil, 1993) reported higher wvariation for yield
traits. The CcV:%: for FY was higher than that for PY,
which was in agreement with findings of many other
studiés (e.g. Soliman and Khalil, 1%89%; Soliman et al.,
1990; Ashmawy and Khalil, 1990; Soliman and Khalil,

1993). Meyer (1985) concluded that high CV indicate that
there was short—-term environmental wvariation affecting
dalry performance. In Australian cattle, the high CV

could be explained by misidentificaticn of some sires in
Australian milk recording system (Meyver, 1985) which may
have a reduction effect on the variance between sires.
The latter author added that the high CV clearly
demonstrates a substantially higher residual variance in
Lthis population (21% in Australian cattle ws 14% in Brit
ish cattle). Sire wvariance components and heritability
estimates in each lactation.

The sire of the cow affected significantly (P<0.001)
all milk traits of the first three lactations
{Table 2). HMost of the studies evidenced this trend
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{(e.g. Berger et al., 1981; White et al., 1981; Soliman

and Khalil, 1989; Soliman et al., 1990; Ashmawy and
Khalil 1990; Soliman and Khalil; 1993).

Table 1. Means, standard deviations (SD}, percen-—
tages of variation (CV%) and coefficients
of deter-mination (R) of milk +traits in
the first three lactations and across all
lactations of Fleckvieh records

Trait Mean sD CV% R of model

First lactation

MY 3803 608.4 14.8 B.533
FY 155 259 15.6 0.518
PY 155 2l 129 0819
FPY 2749 45.2 1840 0.520
cY 3486 554.9 14.8 0.523
Second lactation

MY 4351 719.6 15:2 Q527
FY 191 31.1 16.1 0.523
PY 172 23.6 11.4 0.524
FPY 324 Bida 1542 B.h2h
cY 3881 655:4 15 1 527
Third lactation

MY 4731 729.6 14.3 0.523
FY 194 32.2 15.6 0.519
PY 154 23.6 14 ., 3 0.520
FPY 350 54 .4 14.5 0,520
cYy 4381 679.5 14.4 9.523
All lactations

MY 4254 TB3.5 11.0 0.663
FY 174 33.9 8, 0. 651
PY 168 2857 1345 0.669
Py 314 58.67 11l:5 0.661
(@ 3949 729.3 10.8 0.590

Estimates (02) and percentages (V%) of variance
component due to sire and remainder and heritability
estimates (h’.) for milk traits in the first three
lactations are presented in Table 3. Sire variance
component (0 _) expressed as percentage (V%) decreased
from the first to the third _lactation, while the
residual variance component (0 _) takes the reverse
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direction (Table 3), i.e. with advance of lactation the
sire genetic variance decreasee along with an increase
in the nongenetic variance. The same trend was reported
by many other workers (e.g. Tong et al., 1979; Karras
and Schlote, 1982; Pape et al., 1983; Romberg et al.,
1983; Meyer 1984; Soliman et al., 1990; Soliman and
Khalil, 1993). In contrast, Meyer {1985) on Australian
cattle, found that both sire and residual components
increased proportionally by about 20% from the first to
the second lactation for MY and FY. This suggests a
scale effect asaociated with the increase of production
from the first to the second lactation. However, Boldman
and Freeman (1990) reported that the gire wvariance
component is increased with increasing production level.

Table 2. F-ratios of least-squares ANOVA for milk traits
in the first three lactations of Fleckvieh

records
Source of
variation df MY FY PY FPY cy
First lactation
Sire 646 2.3%%% P fLwwk D Gudk P Lkww 2.3k
Year-seascn 13 17.8%%% 1] Trek (g TeEww ] Fuws {7 ghww
Age at calving 14 1] 6%%r 1] _Grwk 1] TaeR (2 guww ] BEak
Days open 5 104 G¥hn Q] Qwkk g1 Gwkdr TR paEd 103 . 8aww
Remainder df 10207
Remainder mean square 314912 578 401 1749 359277
Second lactation
Sire 646 0 o L I G S T L L OV 2.
Year-season 1" 22.B%wn 14 QFkk 20 SRW% {9 (Eak 22 Ak
Age at calving 16 16.B%* 16, Fhwk 15 gk 4 SRk 47 (ks
Days open 5 GB_BHE* B4 QF% QP 4%ik Qp JRwx OO Jwhw
Remainder df 10202
Remainder mean square 439366 831 472 2629 502333
Third lactation
Sire . 397 1.8%k% ] TRAN ] TRRk ] ZRak ] gRaw
Year-season 7 16.7%%% (3 THww (2 gikx (3 4wk 46 BRek
Age at calving 12 G ki L LRk L AR [ SRRk 5.2nee
Days open 5 L3 2%%x  J5 Rk 4D TRkk L0 LWEE 42 QRuk
Remainder df 4685
Remainder mean square 459523 g13 486 2588 398452

*w*= P<0.001.

The percentages of variance component attributable to
the sire for all milk traits were moderate and ranged
from 5.4% to 7.8% (Table 3). This range was lower than
that of 11.1% to 13.6% reported by Soliman and Khalil
(1989) on Braunvieh cattle and also lower than that of
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7.5% to 10.7% reported by Soliman et al. (1990) on
Pinzgauer cattle. However, the moderate variance
component due to sire suggests that there 1is a
considerable opportunity for selection in this
population (McDowell et al., 1976; BAboubakar et al.,
1987}).

Table 3. Esgimates of variance com%onent due to sire
(05) and remainder (0 .), and sire
heritability estimates (h') for milk traits

in the first three lactations of Fleckveih
records
Sire Remainder
Trait o, %A o, v h* SE
First lactation
MY 24310 f.2 314913 92.8 0.29 027
FY 49 7.8 578 92.2 0.31 .28
PY 29 6.7 401 93.3 0.27 .026
FPY 147 7.8 1750 Ly 0.31 .028
Y 27953 7.2 359278 92.8 0.29 027
Second lactation
My 29100 6.2 439366 93.8 0.25 .025
FY 59 6.6 831 93.4 0.26 .026
PY 34 6.7 473 93.3 0.27 026
FPY 179 6.9 2429 93 .1 0.27 026
Y 33391 6.2 502334 93.8 0.25 025
Third lactation
MY 29412 6.0 459524 94 .0 0.24 037
FY 52 5.4 914 Q4.6 0.22 036
PY 28 5.5 4LBT 94.5 0.22 036
FPY 153 5.6 2588 94 .4 0.22 036
cY 2580 6.1 398453 93.9 0,24 037

Moderate sire heritabilities concurring with moderate
sire variance component estimates were obtained
{Table 3). However, heritability estimates of yield
traits agreed with those previously published (Soliman
and Khalil, 1993); most estimates ranged between 0.2 to
0.3. The present estimates were larger than those
reported by Meyer {1985) (0.1-0.2) on Australian cattle,
while they were lower than those estimates reported in
Austrian studies (e.g. Soliman and Khalil 1989; Soliman
et al., 1990). The lower estimates reported by Meyer
(1985) could therefore, in part, be attributable to the
comparatively low level of production in Australia.
Boldman and Freeman (1990) reported that estimates of
each wvariance component (genetic, permanent and
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remainder) increased with the increasing production
level. Method of eliminating the herd effect may be one
cf the reasons for the wvariability in estimated
heritabilities {Danell, 1982) . However, there are
several factors influencing the level of estimated
heritability. Among these are;

(1) The selection of sires, which is the reason why
only unimproved sires were included in different genetic
studies (Pedersen, 1980; Danell, 1982,

(2) cCulling of cows can be expected to influence
variation, both between and within progeny. Thus, the
heritability estimates may therefore be biased downwards
(Danell, 1982).

{3) Days in milk and changing of restriction imposed
on records of cows could be effective {Schutz et al..,
1990y,

(4) Expression of genetic difference may be greater in
regions where cCows are provided with a better
environment for performance (Schutz et al., 1990).

(5) Heritabilities could be biased upward by use of
bulls from different population, i.e. importing semen
from other countries (Santus et al., 1993).

In general, sire heritabilities for milk traits were
found to be large in the first lactation and decreased
slightly thereafter with succeeding second and thirad
lactations (Table 3). Most of the previous studies
evidenced this trend (Tong et al., 1979; Karras and
Schlote, 1982; Pape et al., 1983; Romberg et al., 1983;
Alps and Averdunk, 1984; Meyer, 1984; Swalve and Van
Vleck, 1986; Reinhardt et al., 1987; Soliman et al..,
1990; Soliman and Khalil, 1993). Multiple possible
explanations for the decline of h with advance of
lactation could be summarized as:

(1) This may be due in part to an increase in error
variance in later lactations (Table 2) since additional
sources of variation such as days open (i.e. calving
interval) have more influence on later lactations than
on the first lactation (Tong et al., 1979).

(2) Maternal effects, which have smaller effects in
succeeding lactations, may be one of the causes for
higher heritability in first lactation (Van Vleck and
Bradford, 196&).

(3) A fairly large increase in the non-additive
genetic variance and a decrease in the genetic variance
from the first to subseguent lactations could be another
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cause (Tong et al., 1979; Meyer, 1984; Soliman and
Khalil, 1993).

(4)y If all genes have equél effects, the first
lactation is controlled by more pairs of genes than the
second lactation or if the same number of genes control
both lactations, they have larger effects in the first
lactation (Soliman and Khalil, 1993).

{(5) The presence of constant genetic effects and an
increase in the environmental effects in the second
lactation will lead to lower estimates of heritability
of the second lactation. Other environmental factors,
such as variation in length of dry period, calving
interval and mastitis which could not be fully accounted
for by the model, would logically seem to add more
variation in the second and later lactations (Tong et
al., 1979).

Heritabilities across lactations and repeatabilit
estimates

The cow contributed significantly (P<0.001) to the
variation of all milk traits (Table 4). This is in full
agreement with findings of most available literature
(e.g. Camoens et al., 1976; Soliman and Khalil, 1989;
Soliman et al., 1990; Soliman and Khalil, 1993).

Table 4. F-ratios of least-squares ANOVA for milk traits
across all lactations of Fleckvieh records

Source of

variation df MY FY PY FPY cyY
Sire 649 2.6%%% 2 gGkkk D gEkkk  J Tadkk  J Gk
Cows within sire 10239 . I3eww F (Qrew F qRmEx D Qwak  F Jwwe
Year-season 15 21.3%%% 1§, 8% %% 2B 5%x%x 7 Quxx ] Fwaw
Age at calving 18 107.6%%% 115.8%%% QQQ _S*%x 135, {#%#& 247 guaw
Days open 5 121.7%%% 84 _Bww  Fg 2www  Qf Bwx B Jrrk
Remainder df 18284

Remainder mean square 217634 bk 374 1313 239833

k%= P<0.001.

The percentages of variance component (V%)
attributable to cow-within sire for milk traits were
high and ranged from 27.4% to 43.3% (Table 5). This
range was similar to that of 27.1 to 44.8% obtained by
Soliman and Khalil (1993) on Fleckvieh cattle while it
was lower than that of ©52.4% to 60.1% reported by
Soliman and Khalil (1%89) on Braunvieh cattle. The
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differences in estimates reported by different workers
could be attributed to differences in the models and the
structure of the sample used. Across all lactations,
large estimates of V% attributable to gire and cow
indicate that genetic improvement of milk traits could
be achieved through sire and cow selection. In
particular, large magnitude of the cow estimates might
indicate a sizable potential for cow in selection
programmes and/or in changes of the herds management to
improve yield traits (Camocens et al., 1976; Soliman and
Khalil, 1993).

Fairly moderate or slightly high repeatability
estimates (t) for all milk traits were obtained as
chowed in Table 5. The estimates ranged from 0.33 to
0.49. This range seems in full agreement with that range
of 0.40 to 0.47 reported by Soliman and Khalil (1993)
for milk, fat and protein yields of Fleckvieh cattle
while it was lower than that of 0.69-0.74 reported by
Soliman and Khalil (1989) on Braunvieh cattle.

Table 5. Estimates (02) andpercentages (V%) ofvariance
component due to sire (g )}, cows within sire
(0 ..s) and remainder (0 o) and estimates of
repeatability (t) and heritability (h’) for
milk traits in all lactations of records

Sire Cows within sire Remainder
Trait o, V% P, V% e, V% t n?
MY 24937 3.8 185198 43.3 217635 50.9. 0.49 0.23
FY 48 6.0 325 39.8 445 54.2 0.46 0.24
PY 28 5.1 152 27.4 374 67.5 0.33 0.20
FPY 146 6.1 938 39.1 1313 54.8 0.45 0.25
cY 2@434 5.7 197684 42.6 239833 91T G.6§ 0.23

+ Standard errors of heritabilities ranged from 0.018
to 0.021, while for repeatabilities were 8.:01;

Estimates of repeatability (t) in Table 5, indicate
that MY and CY are more repeatable than that of FY and
PY. Camoens et al. (1976) reported that MY is slightly
more repeatable than FY. Also, Welper and Freeman (1992)
and Soliman and Khalil (1993) evidenced the same trend.
More caution must be paid when considering the PY as a
selection objective since it has the lowest
repeatability estimate (0.33). Lower repeatability
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estimate for protein relative to other milk traits was
also reported by Tong et al. (1977) and Scoliman and
Khalil (1993). This result indicates that an increase in
accuracy could be achieved in characterization of the
performance of the cow for PY trait by having several
records rather than just one.

Across all lactations, repeatability estimates wereg
higher than those corresponding estimates of h
(Table 5). The repeatabilities for milk traits were
twice as large as the corresponding h estimated across
all lactations. This is because relationship between
consecutive lactations generally increases as the cow
get older, i.e. repeatability of consecutive records of
the same cow tends to increase, while the h estimates
tend to decrease with the advance of lactation (Sorensen
et al., 1987; Soliman and Khalil, 1989; Soliman et al.,
1990; Soliman and Khalil, 1993). Selection based on
culling policies, which was commonly applied by dairy
cattle breeders in the second and succeeding lactations,
may be responsible for decreasing additive genetic
variance (Soliman and Khalil, 1993).

Furthermore, estimates of h  from the first lactation
are higher than those estimates from all lactations
(Tables 3 & 5). This notation is typically found by Tong
et al. (1979) and Berger et al. (1981). This trend
appears to depend on the sample examined.

Correlations

(i) Genetic correlation (zg)

Genetic correlations (rg) in the first three
lactations between milk traits were positive and high
(Table 6). Similarly, reviewed estimates {Soliman and
Khalil, 1993) of r; among yield traits of Fleckvieh
cattle were, in general, positive and significantly
higher estimates ranged from 0.84 to 0.99. These high
correlations were evidenced for Braunvieh and Friesian
cattle (Peterson et al., 1982; Meyer, 1985; Soliman and
Khalil, 1989; Ashmay and Khalil, 1990; Welper and
Freeman, 1992; Santus et al., 1993).

The estimates of r; in the first lactation ranged from
0.90 to 1.00 between MY and other yield traits; from
0.90 to 0.99 between FY and others, from 0.91 to 0.97
between PY and others; from 0.92 to 0.97 between FPY and
others and from 0.91 to 1.00 between CY and others
(Table 6). In the second and third lactations, the same
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trend was observed but with a decreasing magnitude.

Estimates of r; between MY and PY in each lactation
were slightly higher than those correlations between MY
and FY (Table 6). The same trend was noticed between eh's
and PY and CY and FY. MY was more associated with PY
than with FY as indicated in several studies (e.g-
Hargrove et al., 1981; Miller et al., 1981; Peterson et
al., 1982; Monardes and Hayes, 1985; Meyer, 1985;
deJager and Kennedy, 1987; Sorensen et al., 1987;
Soliman and Khalil, 1993). The estimates of r; between MY
and both FY and PY indicate that the progress involved
in increasing PY is expected to be the same as that
achieved for FY, although the estimates of r; between FY
or PY with MY are nearly the same. Although the cost of
producing an unit of fat requires twice as much feed
energy as the production of an equal weight of protein
(Dommerholt et al., 1978), it seems necessary, from the
economical view point and from that of human health, to
pay more attention to select for milk with more protein
than for more milk with more fat.

MY was strongly genetically associated with CY
(Table 6), i.e. part-whole relationship was evidenced.
Anunity estimate of r; among MY and CY was also reported
by deJager and Kennedy (1987) for Friesian cattle.

(ii) Phenotypic correlation (rp)

Phenotypic correlations of MY and other yield traits
were high, ranging from 0.83 to 1.00 (Table 6). The same
trend was observed for CY with other yield traits. In
the first three lactations and across all lactations,
phenotypic correlations among traits including protein
were relatively low. Phenotypic correlations of MY and
PY in second and third parities were higher than those
of MY and FY (Table 6). These findings are in agreement
with other investigations (e.g. Tong et al., 1977;
Hargrove et al., 1981; Miller et al., 1981; Peterson et
al., 1982; Meyer, 1985; deJager and Kennedy, 1987;
Sorensen et al., 1987; Soliman and Khalil, 1989; Ashmawy
and Khalil, 1990; Schutz et al., 19380; Soliman et al.,
1990; Welper and Freeman, 1992; Soliman and Khalil,
1993).

Comparing estimates of r; with their corresponding
estimates of rp (Table 6), it seems that seven estimates
out of ten of r, were larger than estimates of r, in the
first lactation, while in the second or third lactation
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three estimates of r; out of ten were larger than their
corresponding estimates of rp. The same findings were
reported by Soliman and Khalil (1993) for Fleckvieh
cattle. In most available literature, I, estimates were
larger than their corresponding estimates of r; in the
same investigation (e.g. Hargrove et al., 1981; Hudson
and Van Vleck, 1982; deJager and Kennedy, 1987; Sorensen
et al., 1987; Ashmawy and Khalil, 1990). The high rp’s
obtained in the present study gives, in practice, a
considerable advantage in management and culling policy
for such breed of dairy cattle.

(1ii) Environmental correlation (rg)

Environmental correlations among milk traits are
presented in Table 6. These estimates were positive and
high in magnitude, ranging from 0.76 to 1.00, 0.88 to
1.00 and 0.87 to 1.00 in the first, second and third
lactations, respectively. Comparable estimates were
reported by Soliman and Khalil (1993) for milk, fat and
protein yield traits on the same breed. Estimates of rp
increased from the first to second lactation and
decreased thereafter (Table 6). Soliman and Khalil
(1993) on the same breed found that the estimates of rg
increased with the advance of lactation in most cases
for MY, FY and PY. Non-genetic effects, such as
nutrition, not only increase yield but make the
individualization of superior genotypes more difficult
to appear (Santus et al., 1993). A sizable portion of
the environmental variation seems to be due to variation
in record length (Meyer, 1985).

Estimates of rg between milk and protein are higher
than those of milk and fat in the second and third
lactations, while the reverse was found in the first
lactation (Table 6). This may indicate that FY is more
affected by environment than PY with advance of
lactation. This may be partly due to high yielders
increased more in fat with age or because animals with
a high fat content increased more in yield with age
(Barker, 1966). Estimates of rg between FPY with FY are
larger than the correlations of FPY with PY (Table 6).

Estimates of correlations show that rp, and rp were
higher than the corresponding estimates of r, in the
second and third lactations for yield traits (Table 6).
The same findings were reported by Soliman and Khalil
(1993). These results indicate that these relationships
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were influenced by additional environmental factors in
lactations after the first one.

The rp were nearly equal in sign and magnitude with the
rg {(Table 6). This was in agreement with the conclusion
of Weller et al. (1985) for Helstein cattle. The close
estimates of both re and rg may indicate that vyield
traits affected by genetic and environmental sources of
variation through different physiological mechanisms
(Falconer, 1989). This conclusion may lead to state
that, in partly, any improvement in environent
{management, feeding, housing ... etc} may have a
reflection on the genetic progress achieved through
selection programmes.

CONCLUSION AND GENERAL CONSIDERATIONS

First lactation of the present study had the highest
‘heritability estimates and it gives more accuracy in
estimating the breeding value of the sire than
subsequent lactations (Soliman and Khalil, 1992375 .
Therefore, the first lactation seems adequate for
proving sires, but the information in the second -anhd
third records would help considerably in estimating the
breeding values of the cows. The practical conseqguence
of the present study as well as reviewed ones is that,
through the first lactation, progeny test may be used as
an initial decision to select the bull that should be
brought into general AI service, while the final
decision is to wait some assessment of mature
lactations. However, several studies (i.e. Soliman and
Khalil, 1993) have shown that sires can be ranked on the
daughter’s first lactation records with little loss in
accuracy and no apparent harmful effects on longevity or
future production of the daughters, especially because
the correlations between first and later lactations were
positive and high (Maijala and Hanna, 1974 and
Strandberg, 1985). Since overproduction of fat is the
main problem in current markets in Eroupe and USA, the
desired breeding goal would be changed to increase the
protein percentage, while holding fat percentage
constant (Young et al., 1986; Welper and Freeman, 1992).
Also, from the economic point of view, production of fat
requires twice as much feed energy as the production of
an equal weight of protein (Dommerholt et alsy 19783
Consequently, the attention has been changed in USA and
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Europe toward the selection for more protein than fat.
Unfortunatly, heritability estimates obtained here in
each lactation for Fleckvieh cattle were lower for PY
than that for FY yield. In practice, selection for yield
traits may be the most economically rewarding,
considering current payment systems, while selection for
percentages would result in large sacrifice in genetic
gains of yield traits. Because of the genetic
correlations of PY and FY are close to unity (0.92, 0.96
and 0.96 in the first, second and third lactations,
respectively), very slow progress would be made toward
the proposed goal (Welper and Freeman, 1992}.

Fairly moderate to high repeatabilities obtained here
may indicate that records beyond the first lactation add
little information in predicting the producing ability
of the cow (Karras and Scholte, 1982; Pape et al., 1983;
Reinhardt et al., 1987; Soliman and Khalil, 1993).
Consequently, culling policies of cows for yield traits
based on single record, would be efficient from a
genetic viewpoint, and assessment of several records are
not reguired before selecting cows for these traits.

High and positive genetic, phenotypic and
environmental correlations attained here for 305-day
milk traits will lead to conclude that high gain would
come from direct selection for composite trait of FPY.
Consequently, these correlations are sufficiently high
to state that an initial decision can be made on the
basis to select for FPY of the first lactation through
progeny test of a bull that should be brought back into
general AI service. The final decision should be at
least based on the first 305-day lactation to select the
cows ,and bulls for breeding (Soliman and Khalil, 1993).
The greater relationship of MY and PY than MY and FY
suggested that correlated responses to single-trait
selection for MY ought to be greater for PY than for FY.
Since correlations of CY with FY, PY and FPY were higher
than those correlations of MY with the same traits.
Procedures wishing to take advantage of component
pricing schemes (when additional fluid carrier is not
needed) should perhaps depend on selection for composite
trait of FPY.

High estimates of environmental correlations among
milk traits are of interest for herd management
purposes. Such environmental associations among yield
traits are relatively important within a given herd
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{Soliman and Khalil, 1993). These high estimates of
correlation emphasize the large environment influences
the c¢ow record, which must be considered 1in the
selection program to achieve more genetic progress along
the time.
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