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SUMMARY

Data on 58767 Austrian Fleckvieh lactation records representing 985
Al sires were used to estimate the change of genetic parameters of
100- and 305-day lactation milk traits with the advance of parity up
to the fourth one. Milk traits were yields of milk, fat and protein
as single traits and yield of fat-plus-protein and protein to fat
ratio as composite traits. In most cases, sire of cow, cow-within-
sire, year, season of calving, year X season interaction and both
days open and age at calving (as linear and quadratic covariates) had
pronounced effects (P<0.001) on all milk traits. Heritabilities for
all traits decreased with advance of lactation number. The estimates
of 100-day lactation in the first four lactations ranged from 0.08 to
0.27 for milk yield, 0.0 to 0.22 for fat yield, 0.08 to 0.21 for
protein yield, 0.03 to 0.23 for fat-plus- protein and 0.06 to 0.09
for protein to fat ratio, while the corresponding estimates for 305-
day lactation were 0.09 to 0.31; 0.09 to 0.32; 0.13 to 0.27; 0.11 to
0.31 and 0.11 to 0.15. Repeatabilities for yield traitse in 100-day
lactation were 0.41 for milk yield, around 0.30 for yields of fat,
protein and fat-plus-protein and 0.14 for protein to fat ratio,
while the corresponding estimates in 305-day lactation were 0.47,
0.40 and 0.23 in the same order. High and positive genetic,
phenotypic and environmental correlations among yield traits were
obtained among/ and within 100- and 305-day lactation. Fat-plus-
protein yield had the highest correlations with all yield traits; the
estimates were almost constant across all lactations especially for
the relationship among this trait and both fat and protein yields. No
consistent trend in sign or magnitude was observed for the
relationship between protein to fat ratio with all traits studied;
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most estimates between this trait and protein yield was high and
positive.

Keywords: Dairy Cattle, Single and Composite Milk Traits, Genetic
Parameters, Early Selection

INTRODUCTION

Most recent studies of genetic parameters in dairy cattle have
suggested that records of the first lactation is more important than
any later lactation for evaluating the breeding value of the dairy
animal. However, with emphasis on selection based on first lactation
yield, interest has concentrated the effect of this on later
lactations. These investigations generally indicated that the first
lactation is more highly heritable than later lactations (e.g.
Soliman et al, 1990). Assuming the genetic parameters are the same
for all lactations, where they are in fact different, they would
decrease the genetic improvement by introducing errors in the
selection of dairy animals. In this respect, there has been growing
interest in sire evaluations for all lactation records of daughters
to provide more accurate sire proofs as well as cow evaluations (e.g.
Henderson, 1975; Slanger et al, 1976; Hintz et al, 1978; Essl,
1982&1984). In Austria, 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 third lactation record of the cow is completed. This
research was carried out with the objective (1) to estimate genetic
parameters of some 100- and 305-day milk traits of the first four
lactations in Fleckvieh cattle with special emphasis on the composite
traite of fat-plus-protein yield and protein to fat ratio, and (2) to
investigate the poesibility of early selection for 305-day milk
traits on the basis of 100-day lactation traits.

MATERIAL AND METHODS

Data

Lactation records of 58767 Fleckvieh cows of Official Test
Federation of Austrian Cattle Breeders (ZAR) in Lower RAustria were
collected. All records were 305-day, but all normal records of less
than 305 days in length were included. Data were available on 19215,
19105, 12468 and 7979 daughters representing 933, 985, 812 and 652
sires in the lst, 2nd, 3rd and 4th lactations, respectively. The data
were restricted further to daughters produced by Al 80 that
differences in culling practices between herds would not appear as
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differences between bulles. Each sire must have daughters in at least
two herds and each herd must have at least two sires to be included
in the data. Thus for each daughter, all lactation records used in
the analysis were made in the same herd. All AI services were made
using deep-frozen semen with the restriction of avoiding half-sib,
full-sib and sire-daughter matings. A more complete description of
the breeding policy and management followed were given by Hartmann et
al. (1992). Milk traits of 100-day lactation were yields of milk
{100M), fat (1lO0OF), protein (100P), fat-plus-protein (100FPF) and
protein to fat ratio (100PFR), while the corresponding traits for
305-day lactation were 305M, 305F, 305P, 305FP and 305PFR,
respectively. BAll traite were expressed as a deviation from the herd
average and therefore, the herd effect was eliminated.

Statistical models

Data for each parity was analyzed separately using the LSMLMW
computer program of Harvey (1990). The following mixed model wag
adopted to analyse data of all milk trait stated above:

Yijeg =B ¥8; FRp A H(RY) 5 4D (X1g — X1,) +PQ(X1gp - X1 }

+b ‘quk\ - X2)) +b a(X2;55 — X2 ) +e”kl (1)
where Yi; = performance of the observation 'ijkl expressed as
deviation from the herd average; u= the overall mean, 5;= random
effect of the ith sire; A.= fixed effect of the jth season of calving;
Y, = fixed effect of the kth year of calving; {AY)H_ effect of the
interaction between season and year of calving; b = linear regression
coefficient of Y on X; bn= guadratic regression coefficient of Y on
X; XI”klr age at calving of the lth cow; }'ll_f.l =average age at calving
in month; X2;;,,= days open of the 1lth cow ; X2 u~average days open, and

2= a random error (0, 0 ).

Data of all lactations were analyzed by adopting the model:

Yijkime= BHS; +Cyy ¥Ry +Y| +Pp +(AY)y +(AP)yy +b, {X1@kmn - x1u) +

Po (X155 an ~X1,) +bL{X2”klm - X2 }+bQ(X2”Hm x2 5 *eiikim ...(2)
Where all terms are explained in the previous model, except Cij
random effect of jth cow nested within a random effect of ith 51re,
and Pm= fixed effect of mth parity and (AP)km effect of the
interaction between season of calving and parity.

Estimates of sires (0 S) in the first model, COWS‘Wlthln sire (Uzcs}
in the second model and remainder (0 e) components of variance and
covariance were computed according to method 3 of Henderson, Paternal
half-sib analysis of variance and covariance was utilized to obta%n
the estimates of heritability and correlations. Her;tablllty {h}
estimates were calculated for each separate parity as: h = [Us
+0_e). Repeatability (t) estimates were calculated as: t= (0 s+0 cis)/
(0°g +0 ;.o +0 e). Standard errors for h and repeatability estimates
were computed according to Harvey (1990). Estimates of genetic (rg)!
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(with standard errors), phenotypic (rp) and environmental (re)
correlations were obtained by computing technigues described by
Harvey’s program (1990). The weighted averages of heritability or
genetic correlation and their standard errors across all parities
were calculated according to Dempfle (1975) using Weighted Least
Squares.

RESULTE AND DISCUSSION

Means and vaviation -

Means and coefficients of variations (CV%) for 100- and 305-day
milk tralts of the first four parities are given in Table 1. The
resgulte show that vield traite increased up to the fourth lactation,
while the variations (CV%) showed an obvious opposite trend for all
traits studied. The estimates of CV for composite traits were about
twice as large as those for protein to fat ratio. The pattern of the
increase of yleld traite with parity showed a much greater rise from
first to second lactation than with any other two lactations. The
protein to fat ratieo in 100- and 305-day lactation (0.80 to 0.82)
exceeded the value (0.78) reported by Hardie et al. (1978). A lower
fat percent and higher protein percent accounted for this difference.

TABLE 1. Mesn and their standerd deviations ($D) and ceefficient of variation
(cve)* for 100- and 305-day single and composite milk traits of the first four
. lactations in Fleckvieh cattle.

Traits - ist lactation Znd lactation 3rd lactation 4th lactation

i0omMy (kg 1354 239 16.5 1B&6 286

14.5 2032 287 13.6 2083 287 13.4
100FY  (Kg) 61 11 16.6 74 11 14.5 80 1 12.8 a1 10 12.4
100PY (K@) 49 8 15.8 59 9 14.9 &3 9 14.0 65 g 13.8
100FPY (Ka) 110 18 15.2 133 9 13.8 144 18 12.3 146 13 121
100PFR (%) 79 % 10.4 82 8 9.6 80 8 9.4 11l 8 9.6
303MY (Kg) 3790 629 17.5 4316 717 15.4 4657 718 14.5 4787 706 14.0
305FY (Kg) 154 26 16.0 178 31 16.4 192 32 15.7 197 32 15.5
J05PY  (Xg) 126 22 15.9 143 24 15.7 152 24 4.6 155 264 14,4
305FPY (Kg) 278 &6 15.3 321 56 15.5 345 54 14.8 353 54 14.5
305PFR (%) 80 7 8.1 B3 7 7.4 80 6 T.0 BO 6. iz

No. of records 19215 19105 12448 7979

"Coefficient of variation computed es the residual standard deviation divided
by overall least-squares mean of a given trait.

Estimation of non-genetic effects

The effects of year and season of calving on all traits in the
first four paritiem (Table 2) were significant (P<0.001). The effects
of interaction between year and season of calving on most traits were
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TABLE 2. F-ratios of least-squares analysis of variance of 100- and 305-day single and composite

milk traits of the first four lactations of Fleckvieh cows.

Source of var. d.f  100M_ 100F  100P 100FP 100FFR 305M __ 305F  305P  305FP_ 305PFR
First lactation
Sire 932 2.4 2.1 21 2.2 1.5 & 2.7 2.5 2.7 1.8
Year of
catving(Y) & 14.1 5.2 164.7 33.0 342.8 22.2 21.4 1691 39.9  601.1
Season of
calving(S) 3 30.2 V7.4 155.,2 51.3 232.0 37.7 24.0 262.5 94.3  515.6
Y xS 12 1.6% 2.5 44.4 B.7 99.0 1.3" 2.0 47.7 9.6 163.3
Regressions
Age linear 1 193.1 196.6 163.5 203.0 5.1 155.4 168.2 160.6 177.7 0.4™
Age quadratic 1 2.9" 7.2 3.2 6.1 2.2™ o:f* o™ 0.2 os™  2.0™
Days open

Linear i 52.5 47.3 19.6 37.7 20.4° T21.6 551.4 6B4.8 657.0 18.2
Days open

quadratic 1 0.9™ 0.7" 5.5 2.5™ 2.1™ 135.4 95.2  211.4 151.6 52.3
Remainder

mean sq. 18259 50746.6 100.3 59.1 278.6 67.5 332016.7 605.3 386.8 1817.3 £1.7
Second lactation
Sire P84 1.7 1.4 1.6 1.5 T3 1.8 2.0 1.9 2.0 1.6
Year of

calving(Y) &4 22.8 9.3 152.4 43.7 320.6 31.2 25.6 141.3 46.2  512.6
Season of

calving(s) 3 31.0 9.9 113.3 39.3 205.8 33.8 22.3 201.2 76.2 541.0
Y x5S 12 Pk £ | 43.4 12.8 97.9 1.0 1.3™ 41.5 9.7 152.7
Regression

Age linear 1 285.3 305.0 252.0 320.6 4.4 338.7 304.4 259.1 304.0 16.0
Age quadratic 1 0.0™ 1.0 0.2 0.6™ 0.0™ 0.1™ 0.2 0.1™ 0.1™ D0.7™
Days open

Linear 1 118.7 93.4 91.4 106.0 0.5™ 728.0 &06.1 769.8 721.6 10.1
Days open

quadratic 1 5.8 5.5 53.1 24.1 38.7 85.1 66.3 246.4 139.8 126.6
Remainder

mean sq. 18097 73480.1 115.7 78.4 339.0 61.2 443221.3 B46.5 505.0 2487.9 37.8
Third lactation

Sire 811 1.4 1.2 & 13 kA 1.5 1.5 1.6 1.5 1.4
Year of

calving(Y) 4 17T 1T 54,9 20.2 92.6 21.5 15.9 50.8 21.9 1571
Season of
calving(5) 3 7.4 3.8 48.0 18.7 65.8 22.1  14.5 79.3 34.8 136.8
¥ xs 12 0.4™ 1.9 13.5 4.4 27.4 1.0™ 1.5™ 3.2 3.7 46.1
Regressions

Age linear 1 104.3 91.1 57.8 856.9 4.0 98.2 80.3 69.4 79.8 7.6
Age quadratic 1 6.0 3.1 6.6 5.4 1.3% 4.5 3.6 5.2 4.4 a.1™
Days open

Linear 1 92.3 79.6 68.1 85.3 0.2% 419.6 342.0 419.5 396.7 1™
Days open

quadratic 1 7.6 13.6 22.6 19.9 3.5™ 37.5 31.0 65.5 46.8 18.6
Remainder

mean sq. 11633 76423.1 105.1 77.5 316.0 56.4  453943.2 914.9 494.1 2598.8 31.5
fourth lactation

Sire 652 1.2 1.0™ 1.2 1.1 1.2 1.3 1.3 1.4 1.3 1.4
Year of

calving(Y) 3 10.5 2.2™ 12.1 24.8 20.2 12.9 7.2 10.9 7.4 26.8
Season of

calving(s) 3 2206 “12.0 34.9 22.5 28.9 38.6 34.7 45.6 41.0 10.0
Y x§ 9 3% 1™ 2.5 15™ 3.7 el I ) Lol PR 2.1
Regressions

Age Linear 1 56.2: 5Z.1 22.4 41,9 9.2 70.1 67.2 h2.4 59.7 21.2
Age quadratic 1 1.0™ 0.1 15" 0.3™ 4.3 1.2 0™ il 0.o™ 7.8
days open

Linear 1 51.5 36.7 2.9 41.1 o0.0™ 257.6 165.1 223.% 201.7 1.6™
days open

quadratic 1 11.2 14.6 12.5 16.0 o0.0™ 38.9 23.7 . 39.3 31.8 2.2"
Remainder

mean sq. 7307  78176.4 100.5 80.0 311.5 56.8 450985.5 936.5 501.1 2631,5 33,3

™ non-significant, other F-ratios are significant at P<0.05, P<0.01 or P<0.00%.
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significant (P<0.001) in the first three parities, except on 100M,
305M and 305F where it was not significant (Table 2). Adjustment for
interaction between year and season of calving, therefore, seems
necessary if sire evaluatlon in yield traits other than milk and fat
yields is to be recommend in such kind of data. Across all parities,
significant partial linear regression coefficients (P<0.001) of yield
traite on age at calving were observed (Table 2), except 100PFR
{P>0.05). It can be concluded that adjustments for age effects are
necessary to get more accurate sire evaluation for yield traits.

Days open affected (P<0.001) all yield traits of 100- and 305-day
lactation across all parities (Table 2). In general, milk traits
studied in both 100~ and 305-day lactation increased linearly with
the increase of days open. Blau and Scholz (1982) reported that the
delaying of days open may be caused by several factors, e.g. the
farmer’s decision and selection policy. Accordingly, the farmers were
to inseminate high-yielding cows later than moderate or low-producing
cows. This could automatically produce a negative relation between
yield traits and days open (Distl et al. 1985). From an economic
point of view, farmers, therefore would inseminate their low-
performance cows as early as possible. In this respect, an open
period of 60 days is recommended as optimum days open for attaining
maximum production (Soliman et al, 1989). The same trend was observed
earlier by Soliman and Khalil (1989).

Heritability estimates 5

Estimates of heritability (h') for 100- and 305-day milk trai%s in
the first four lactations are shown in Table 3. Estimates of h for
305-day milk traits in the first four lactations ranged from 0.09 to
0.31 for 305M, 0.09 to 0.32 for 305F, 0.13 to 0.27 for 305P, 0.11 to
0.31 for 305FP, and 0.11 to 0.15 for 305PFR, while the corresponding
estimates in 100-day lactation ranged from 0.08 and 0.27, 0.0 and
0.22, 0.08 and 0.21, 0.03 and 0.23 and 0.06 and 0.09, respectively.
Heritabilities for yield traits expressed as weighted average of the
estimated wvalues of the first four lactations ranged from 0.11 to
0.18 and from 0.18 to 0.19 for 100-and 305-day lactation,
respectively, while the respective estimates of protein to fat ratio
were 0.06 and 0.13. It seems that h of fat-plus-protein yield in all
lactations followed the same trends as fat yield and protein yield.
The h~ estimated for protein exceeded those values reported in
literature (o.g. Alps and Averdunk, 1984; Neimann-Sorensen et al,
1987). There was a quite large variation in h estimates between
parities in yield traits than in protein to fat ratio. h estimates
of yield traits of single and composite traits were about twice as
high as protein to fat ratio (Table 3). However, estimates of h for
protein to fat ratio are lower than those previously reported by
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different studice (e.g. Gaunt, 1973; Hardie et al., 1977; White et
al, 1981}.

TABLE 3. Proportiions of variance+ (%) dgg to sire and cow effects and
heritability (h") and repeatability (t) for 100- and 305-day single
and composite milk traits in the first four lactations of Fleckvieh
cows .

100-day lactation . . 305-day lactation

Traits ——~——~——*————-———E*- ——~-————-——~—-"———*}———-
5 V5% h L VS% h
Milk yield 0.41 0.47
1st lactation 6.7 0.27 i 0.31
2nd lactation 3.8 Q.15 4.3 0.17
3rd lactation 2.8 0.11 3.3 0.13
4th lactation 1.9 0.08 B 0.09
Weighted average 0.18 0.18
Fat yield 0.29 0.43
lst lactation 5.4 0.22 8.0 0.32
2nd lactation a2l 0.09 4.8 0.19
3rd lactation 1.3 0.05 3.4 0.13
4th lactation 0.0 0.01 2.4 0.09
Weighted average 0.11 0.18
Protein yield 0.31 0.40
1st lactation 543 0.21 6.8 Q.27
2nd lactation 3.0 0.12 2.6 0.18
3rd lactation 22 0.09 3.6 0.14
4th lactation 2.0 0.08 Fe 2 0.13
Weighted average 0.13 0.18
Fat-proten-yield 0.32 0.43
1st lactation 5.7 oL23 7.8 Q.31
2nd lactation 2.6 0.11 4.9 0.20
3rd lactation 2.0 0.08 a.5 0.14
4th lactation 0.8 0.03 2.7 0.11
Weighted average 0.12 0.19
Protein to fat ratio 0.14 0.23
1st lactation 2.3 0.09 3.9 0.15
2nd lactation 1.5 0.06 2.8 0.12
3rd lactation 0.7 0.03 2.8 0.11
4th lactation 1.4 0.06 2.9 0.12
hted avera 0.06 0.13

Sire (V8%) and cow-within-sire (VC%) effect were significant
{P<0 001) for most traits in the different lactations.
**sStandard errors of heritabilities ranged from 0.00 to 0.025 and
that of repeatabilitles were 0.01.
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The first lactation had higher hz's than thoase of the second and
subsequent lactations. In general, h™’s for the 2nd and 3rd lactatious
seem to be of similar magnitude and had lower estimates than that for
the 1lat lactation. This is in agreement with other studies (e.g.
Karras and Schlote, 1982; Pape et al., 1983; Romberg et al., 1983;
Alps and Averdunk, 1984; Soliman, 1984; Swalve and Van Vleck, 1986;
Reinhardt et al., 1987; Soliman et al., 1990). The reported and
present results were mainly due to that a fairly large increase in
the non-additive genetic variance and decrease in the genetic
variance from the 1lst to subsequent lactations. One reason might be
that the true difference in genetic variance between the first and
the second lactations is larger than that between any _ other two
lactations. Pogsible explanations for the decline of h? with the
advance of parity, especially from the first parity to the second,
may be as follow:

a) If all genes have equal 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 on the first lactation.

b) The presence of genetic maternal effect that gradually decreases
ig importance in succeeding lactation could be cause the estimate of
h™ of first lactations to be larger.

c) 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, age of cow at calving and mastitis which could not
be fully accounted for by the model, would logically seem to add to
the variation of second and later lactations.

d) The effect of selecticn on first lactation. One indication of
this is that all cows with first records did not have a second record
and this selection would be expected to reduce the variance of second
records.

e) In some situations, several sires were used in a single herd and
a few in just one year and season. For such a case, the herd and age
effects (i.e. some of the genetic contributions from the sire) might
have also been removed.

f) Different sets of genes with lesser additive effect are called
upon to operate in subsequent lactations.

Repeatability estimates

Estimates of repeatability (t) for yield traits ranged from 0.29 to
0.41 for 100-day lactation and from 0.40 to 0.47 for 305-day
lactation (Table 3). The corresponding estimates of PFR were 0.14 and
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0.23, respectively. The standard errors of the estimates are around
0.01 (Table 3). Among yield traits, milk yields are slightly more
repeatable than other traits. Repeatability estimates for 100M and
3054 were of similar magnitudes (0.41 vs 0.47), but those of other
traits of 305-day lactation were higher than those obtained by 100-
day lactation. Estimates of repeatability obtained in this study for
yield traite are within the range of those reported by other workers
{e.g. Gaunt 1973) but lower than those by Soliman and Khalil (1989).
Moderately high estimates of repeatability obtained here for 305-day
lactation yield traits indicate that records beyond the first
lactation actually add little new information about the producing
ability of a cow. Accordingly, culling policies of cowe for yield
traits based on single record, would be efficient from a genetic
standpoint and conseguently, assessment of several records are not
required before selecting cows for these yield traits.

Repeatability estimates are higher than their corresponding
heritabilities of the different lactations and also higher than the
h2 estimates as a weighted average of all lactations (Table 3). The
estimates for milk traits were approxi mately twice as large as the
corresponding weighted average of h2 estimates. This is because
relationship between consecutive lactations generally increasee as
Lhe cows get older (i.e. repeatability of consecutive records of the
same cow tends to increase), while the h2 estimates tends to decrease
with the advance of parity (e.g. Soliman, 1984; Neimann-Sorensen et
al., 1987; Soliman and Khalil, 1989; Soliman et al., 1990). Selection
based on culling policies, which was commonly applied by dairy cattle
breeders in the 2nd and succeeding lactations, may be responsible for
such decreasing in additive genetic variance.

Correlations

Estimates of genetic (r;), phenotypic (r,) and environmental (rg)
correlations between yield traits are presented in Table 4. 1In
general, correlations between yleld traits (r,, r, and r.) are
strongly positive and most of estimates were similar in magnitudes.
Eatimates of correlations between 100-day yield traits ranged from
0.92 to 0.99, 0.83 to 0.99, 0.76 to 1.00 and 0.62 to 1.00 in the
first, second, third and fourth parities, respectively, while the
corregsponding ranges in 305-day lactation were 0.91 to 0.99, 0.87 to
¢.93, 0.81 to D.99 and 0,77 to 0.98. However, estimates of Yge rp and
rp obtained here fall within the range reported in literature (e.g.
Blau and Scholz, 1982; Karras and Schlote, 1982; Pape et al., 1983;
Alps et al, 1984; simianer and Papst, 1984; Scliman, 1984; Dommerholt
and Wilmink, 1986; Neimann-Sorensen et al., 1987; soliman and Khallil,
1989; Soliman et al., 1990). High estimates of environmental
correlations among milk traits are of interest for herd management
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purposes Such environmental associations among yield traits are
relatively important within a given herd.

TABLE 4. Estimates of genetic (rG) with standard errors, phenotypic (r,) and environmental
(rg) correlations (x 100) among and between 100-day and 305-day lactation single and
composite milk traits of Fleckvieh cattle

Traits Ist lactation  2nd lactation  3rd lactation 4th lactation
— e, K My, M Py Ty LI Ly -ty ' fp Tg
1008 - 100F 92 8 82 85 B0 80 88 76 75 a 75 =a
= 100pP 93 83 B0 83 B4 B4 76 B4 BS 62 B4 Bé
: 100FP 94 89 87 B6 87 B7 B2 B85 86 76 B85 86
: 100PFR -2 -08 07 21 05 03 27 16 16 62 21 18
:305M 92 87 8% B1 B3 83 77 B2 B3 79 83 83
:305F B4 79 7 57 72 75 48 71 T4 36 71 T4
305p g8 75 N 62 T T3 s3 72 75 W 72 75
305Fp 8 80 77 60 T4 T7 S1 74 07 42 T4 T7
:305PFR -13 -09 28 05 -08 -10 06 -10 12 28 -08 -12
100F :100P 93 78 75 90 77 75 98 74 T2 a T3 a
: 100FP 99 96 95 9r 95 95 100 96 94 a 9% a
: 10CPFR -32 -37 -38 08 -33 -36 63 -30 -33 a 25 =&
1305 B6 T3 69 78 67 66 71 63 63 a 62 a
:305F 92 83 B 81 76 76 73 73 T4 a T2 a
1 305P 88 69 53 78 63 62 77 61 60 a 61 a
:305FP 92 80 76 81 73 73 76 70 70 a 69 a
:305PFR -36 -30 -29 -21 -34 -36 -03 -39 -43 a -35 a
100P  :100FP 98 953 9N 97 93 92 98 92 91 107 92 92
: 100PFR o7 2 N 51 33 32 71 40 39 121 46 &2
:305M B8 70 &5 78 70 &9 65 70 70 64 70 70
:305F 87 70 b4 73 68 &7 66 68 68 56 &8 &9
:305p 94 8 8 86 81 81 81 79 80 8 81 &
:305FP 21 79 75 Bl 76 T6 T 75 75 TN 76 76
:305FFR -03 24 29 22 18 17 28 13 09 73 15 09
100FP :100PFR -16 -10 -09 01 -11 -13 68 03 00 139 09 04
1305M 88 76 72 80 72 T2 68 70 7 %N
:305F 92 82 79 77T 77 70 76 77 69 75 76
:305p 92 80 76 B4 76 TS BO 75 TA 9% 75 TS5
:305FP 93 84 81 82 79 79 76 77 78 B4 78 T8
+:305PFR -22 -07 -04 01 -11 -13 -13 -17 -20 74 -12 -18
100PFR=305M -08 -09 -09 21 04 02 2T 12 » 55 16 1%
:305F -25 -25 -27 o7 -13 -16 24 -04 -06 48 01 -02
:305p 03 17 21 41 25 23 65 28 27 B7 34 30
:305FP <13 -07 -06 21 04 D6 42 10 08 68 16 12
:305PFR 89 B4 A3 g 79 78 104 71 7 91 T0 69
305M :305F 9 90 90 B7 89 90 B3 B8 B9 77 87 B9
:305p 95 B8 85 88 89 89 B1 91 92 77 90 9N
:305¢p 94 93 92 89 %2 93 B4 92 93 B0 91 93
:305PFR 14 -08 -06 -12 -09 -08 -14 11 10 13 -10 -12
305F :305pP 95 856 82 9 B7 B6 93 B9 88 B8 87 87
:305FP 99 97 96 99 SB 97 $9 %8 98 28 98 98
:305PFR -39 -29 -27 -34 -34 -34 -32 -39 -40 -05 -38 -42
305 :305FP 98 96 ®5 98 96 95 98 96 ©6 97 96 96
:305PFR 08 22 30 01 14 7 us N6 06 42 10 06
305FP :305PFR 26 07 02 20 % 12 e 21 2 18 18 23

' standard error of rG ranged from 0.001 to 0.015.
* Megative estimates of sire variance components set to zero



Egyptian J. Anim. Prod. (1993). 3

The highest estimates of r; among milk traits were obtained in the
first parity. Estimates of correlation show that r, and r; were higher
than the corresponding estimates of r; in the second and subsequent
lactations for the relationship between 100M and other yield traits
in 305-day lactation. These results indicate that such relationships
are influenced by additional environmental factors in lactations
after the first one.

Fat and protein yields in 100- and 3Q05-day lactation were highly
positively correlated with fat-plus-protein (FP) yields and higher
than the corresponding estimates between milk yield and FP yields
(estimates ranging from 0.97 to 1.00 vs 0.80 to 0.94). Most estimates
of rp and r; were almost similar to the corresponding estimates of r;
in directions and magnitudes. Results given in Table 4 indicate that
the estimates of rg, r, and r; of fat or protein yields with FP were
consistent across all lactations. These mainly part/whole genetic
relationships indicate that fat or protein yields could be used as a
good indicators for FP across lactations. Consequently, selection for
high fat or protein yields will be associated with genetic
improvement in FP across all lactations. Composite traits were also
strongly related with other yield traits in/ and among 100~ and 305-
day lactation, especially in the first lactation. The correlations
(r;) between FP and both fat and protein yield were 0.92 and 0.91,
resp., while the corresponding estimate with milk yield was 0.88.

Genetic relationship between 100-day yield traite and the
corresponding traits in 305-day lactation were essentially positive
and high especially in the first parity where the estimates were
positive ranging between 0.84 and 0.94 (Table 4). The highest
estimates were observed between 100FP and all yield traits of 305-day
lactation. The estimated values in the other parities are still high
and ranging from 0.70 to 0.85 except the correlation between milk
yield and other yield traite where r;'s were lower ranging between
0.36 to 0.62. These results gave an evidence that selection for yield
traits in 100-day lactation, especially of composite trait in the
first parity, leads to an improvement in all yield traits of 305-day
lactation.

In most cases, PFR had a variable sign in rg, rp; and r; and is lowly
correlated with all yield traits in/ and among 100-and 305-day
lactation (Table 4). The highest negative estimates were observed
between fat yield and PFR, while protein yield had a positive r; with
PFR. These estimates increased with the advance of lactation. The
estimates of r; between 100P and both 100PFR and 305PFR were higher
than those estimates of 305P and 305PFR. Consequently, selection for
high yield of protein at 100-day lactation will be associated with
genetic improvement in 100PFR and 305PFR. Selection for fat yield in
100- and 305-day leads to a reduction in both 100PFR and 305PFR.



32 Soliman and Khalil

GENERAL DISCUSSION AND CONCLUSIONS

Heritabilities decreased as parity increased and increased with
length of time included in measuring the yield. First lactation had
the highest heritability estimates and gives more accurate estimate
of breeding value of a cow than subsegquent lactations (Swalve and Van
Vleck, 1986; Soliman et al, 1990). Using the first lactation seemas
adequate for proving sires, but the information in the second and
third records would help considerably in estimating the breeding
value of cows. The practical consequenge of the present study as well
as reviewed ones is that, though the first lactation progeny test may
be used for an initial decision as to whether a bull should be
brought into general AI service, the final decision must await some
apsessment of mature lactations. A further consequence of these
results, important in making decisions between individual cows, is
that the weighted average of h” of the first four lactations is lower
than that of first lactation. However, several studies have been
shown that sires can be ranked on the daughter’s first lactation
recorde with little loss in accuracy and no apparéent harmful effects
on longevity or future production of the daughters, especially
because the correlations between £first and later lactationg were
positive and high. If cows are culled solely on their merit as
individuals, then it would be expected that a bull whose daughters
had ~a high mean yield would have a relatively high proportion
surviving to the next lactation and, in consequence, the selection
q;f?%rential applied to them as a selected group would be less than
iﬁeraga. Intensive gelection has been applied to PFR, and as a
Bonsequence the sire varjance components for PFR in the second
lactation up to the 4th were slightly different than that of the
first lactation. Therefore, the h  estimates of PFR in the second and
subsequent lactations were almost constant.

Generally, the high genetic correlations between 100- and 305-day
yield traits in Fleckvieh cattle, especially correlations including
fat-plus-protein, suggest that if selection is for 100~day lactation
performance a correlated response in 305-day lactation performance
will be nearly as great as if selection were directly for 305-day
lactation performance. The greatest gain would come from direct
selection for yields of protein and protein-plus-fat. The figures
given here for the genetic correlations between different traits of
100-and 305-day lactation indicating that there is a general
agreement between the ranking of sires on 100- and 305-day lactation.
Consequently, these correlations are sufficiently high that an
initial decision can be made on the basis of 100-day lactation of the
first lactation progeny test as to whether a bull should be brought
back into general AI service. The final decision as to usage of a
bull for breeding, or perhaps even for continued use in cow breeding,
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should be at least based on the first 305-day lactation.

How, therefore, should we select our dairy animals. If different
genes are affecting milk traits in the different lactations, then
surely our aim should be to maximize the improvement in a herd with
the present age composition. We should then evaluate a bull by
knowing his progeny test for all ages of daughters and welghting this
according to the usual age distribution found. We can assume that
roughly oOne-gquarter o©f the population are heifers. Then in the
evaluation of a bull with a reasonable number of daughters, both
heifers and mature cows, we should give three times as much weight to
his mature progeny test as to the heifer progeny test. In somae
recording systema, it ls rather difficult to get a progeny test basaed
on mature animals but not difficult to decide whether the increase of
bull’s daughters with age is greater or less than average. Under
these conditions a simple rule would be to add to the bull’s heifere
progeny test three-guarters of the deviation from average of his
daughter’s increase in age from heifers to maturity. The choice of
bulle on the basis of a progeny test was previously discussed,
agsuming that this test was based on sufficlient daughters to
guarantee a high Sorrelation between observed and true values., On the
other hand, the h of the separate lactations becomes important. This
could be used to calculate a selection index maximizing the
correlation between the index and the breeding value of the animal
for heifer lactation plus three times mature lactation (Dommerholt
and Wilmink, 1986). All records are then considered as deviations
from the herd average of animals of the same age without any age
correction.

The relative weighting factor glven to the first lactation may
decline a 1little as the number of later lactations available
increases but this effect is not large. The mgst sensitive parameter
determining this coefficlent is the relative h™ of the first lactation
compared to that of later ones. For PFR the decline in h™ in later
lactations is not so great, so that gelection can adequately be made
on the basis of first lactation information only. If information ls
available on other lactations then weighted average would seem to be
the most satisfactory method (Dempfle, 1975). The PFR could be
increased, but it will be a slow process and at the expense of
selection pressure for milk yield. Increases in the proportion of
protein to fat would be expected to accrue from a decline in fat
percent, with essentially no change in protein percent.

In Europe, the breeding goal is affected by the quota system. In
recent years (Neimann-Sorensen et al, 1987; Soliman and Khalil, 1989)
payment prices for protein became much higher than the prices for
fat, In addition the present European Countries (EC) quota system
({based on milk and fat) leads from an economic viewpoint to greater
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emphasis on the selection for yields of protein and fat-plus-protein
and protein to fat ratio. Also, such system leads to a reduction in
cow numbers of the herd. Moreover, it has a little or negative value
for carrier (the milk without the fat and protein) and positively
influences the values for contents in milk especially protein. On top
of this the market interest in protein increases as opposed to fat.
The above mentioned aspects calls for adaptation of the selection
etrategies and to set up several studies to investigate the necessity
of an update of adequate selection indices. As suggested previously,
selection for protein-plus-fat yield would be worthy of consideration
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