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ABSTRACT

The main purpose of this paper is to construct different selection indices
(general index, reduced . indices, and sub-indices) to improve some beef
characteristics in Frisian bull calves by using collected data during 10 years (1995-
2004) for body weights at 12 (w12), 15 (w15), 18 (w18) months of age and four years
{2001-2004) for slaughter weight (SLW) at the experimental farm of Facuity of
Agriculture, Minufiya University. The secondary objective is to evaluate and predict
genetic parameter estimates of body weights at 12, 15, 18 months of age and SLW.
Overall means for the previous body weights were 281.97, 358.74, 418, 17 and
540.35 kg respectively. Heritability estimates for the previous traits were 0.59, 0.74,
0.71 and 0.48, respectively. All estimates of genstic {r¢) and phenotypic {re)
comelations among different body weights were positive. Fifteen selection indices
were constructed, indices (I2), (Is) and (k} gave high {Rw) and (RE) values compare
with general index (i1). Therefors, it could be suggested that to use {l2), (ls) and (le) to
improve beef traits in Friesian bull calves under the large scale.
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INTRODUCTION

Several investigators have shown that live weight preceding slaughter
is the most important variable for predicting carcass weight. Henningsson et
al. (1986} reported that live weight was the most important explanatory factor
for weight of carcass and muscle for beef bull. Beef production traits used in
genetic evaluation in dairy sires varies widely between countries. Lately some
European countries have started to use the routinely collected data from
slaughter houses on progeny carcass in the genetic evaluation of dairy bulls
(Liinamo and Van Arendonk 1999). Growth in dairy cattle has not been
studied extensively, particularly the genetic component of growth (Coffey et
al., 20086).

In Egypt beef production from dairy cattle is obtained mainly from bull
calves that passed the veal stage in addition to young and old cows or bulls
culled from the breeding stocks of dairy cattie herds after being fattened
{(Farrag et al., 2001). Friesian cattle are the most reputed dairy cattle in Egypt
and they are potential dual-purpose animails {Abdel-Giil and Eibanna, 2001).

Selection for many traits simultaneously saves time and effort.
Selection index was developed by Hazel and Lush (1942) and Hazel (1943)
as a method of selection for more than one trait at the same time. This
method helps breeders to rank and evaluate the individuals on their total
breeding values by condensing and summarizing the breeding values of the
different economic traits in one total score for each one.” -

Multipie trait selection requires the definition of a breeding goal
including individual traits weighted according to their reiative contribution to

sfficiency of production as expressed by economic values (Hazel, 1943).The
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number of traits used to construct a selection index depends mainly on the
ultimate breeder's goal.

The main objective of this study is to improve beef characteristics by
using different selecticn indices {i.e. General, reduced, and sub-indices).

MATERIALS AND METHODS

Data used for this study obtained through the peried of 1995 to 2004
for body weights at 12, 15, 18 months of age and for four years (2001-2004)
for slaughter weight {SLW) around 24 months of age in Friesian bull calves.
Data collected from Experimental and Researches Unit of Animal Production
in Tokh Tanbisha, in the middie Nile Deita, Egypt, which belong to Faculty of
Agriculture, Minufiya University. Calves were produced mainly by artificial
insemination (imported frozen semen of Friesian sires) rather than by natural
service mating. Data consisted of 1342, 1291, 1066 and 538 records of body
weights at 12, 15, 18 months of age and SLW respectively of Friesian bull
calves.

After weaning, male calves were separated from females and were
housed in open corrals. Calves were vaccinated against brucellosis and other
contagious diseases. The feeding program was essentially that applied in the
experimental farm under consideration. Feeding allowances were calculated
as described by NRC (1988) for Friesian calves. Calves were housed
in adjacent pens in a fattening calf barn and were bedded on straw, where
and all calves had free access to water.

Data were analyzed tc evaluate traits included body weights at 12,
15, 18 months of age and SLW during the fattening period. The genetic
parameters were estimated by derivative free REML with a simplex algorithm
using the Muitiple Trait Derivative Free Restricted Maximum Likelihood
(MTDFREML) programs of Boldman et al. (1995).

The animal model in matrix notation was:
Y=Xb+Za+e
Where: Y= the vector of observations {body weights at 12, 15, 18,
Siw)
b= the vector of fixed effect (Year)
a= the vector of random additive genetic direct effects;
X and Z=Known incidence matrices relating observations to
the respective
e= fixed and random effects with Z augmented with columns
of zeros for animals without records; and the vector of
residual effects.

Selection Index Program (Wagenaar, st al, 1995) and Matlab
program (Matlab, 2002) were used to set up and construct the selection
indices. The four fraits studied were used in different combinations to
construct fifteen, selection indices. . ,

I=bP +bP+: bP Z“bth

Where: [ =selectionindex, bi= index weights for each frait in the
index
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Pi= phenotypic measurement for each trait in the index.

The general index (Ig) was obtained in terms of nheritability,
phenotypic and genetic correlations among the studied traits by solving the
following equations given in matrix expression according to Cunningham
{1969):

Pb =GV to give b=P' GV
Where: P = Phenotypic variances and covariances matrix.
G = Genetic vatiances and covariances matrix.
V = Economic weights column vector,
= Weighting factors column vector, which is going to be
sotved

Furthermore, according fo Cunningham (1969} the other d'lfferent

properties of the sslection index were calculated as following:
The standard deviation of the index = ol = \f'Pb
The standard deviation of aggregate genotype = ¢T = WV'GV
The correlation between the index and the aggregate genotype =
Ry= olfaT
The expected genetic change (AG) for each trait, after one generation
of selection on the index (i = 1) was obtained by solving either of the following
equations (Van der Werf, 2003): _

AGi= (i b' GiyOL.
Where: | = Selection differential in standard deviation units.
ol = Standard deviation of the index.
Gi = the i column of the G matrix.

The reduce selection index can be developed by omitting one or more
traits from the original index. In relation to the original index the efficiency of
the new index, the reduced index, is expected to decrease depending on the
value of the omiited trait in the original index. The breeder can decide
whether such traits can be included or not in selection index to save time,
cost ang effort depending on the relative importance of the omitted trait in the
original index and the value of including such that trait in the index.

The relative efficiency or enhancing of each trait in the general index can
be calculated by dropping this trait from the general index. The efficiency of
the new reduced index can be compared with that of the general index by
using the foliowing formula:

Amfiq=-f B'SB/ b'Pb)

Where: B'SB is the reduced index variance after dropping some sources of
information with new weighting factors (B) produced from reduced matrix of
phenotypic covariances (S). Omitting one variant means that the reduced
index has no phenotypic information about this frait and the variance of the
aggregate genotype is the same as for the general index {v'Gv) before
omitting due to including of all variants in the aggregate genotype.

The relative economic values (V) of the traits under study were
calculated by estimating the expected change in the slaughter weight (SLW=
1.00) per kg as a marketing weight that determine the profit depends on the
change one unit per kg in the frait (w12= 0.2010, w15—0 3150 and w18=
0.5080) by using the regression method. .
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RESULTS AND DISCUSSIONS

Table 1 show the overall means, standard deviation and coefficient of
variation (C.V) of W12, W15, W18 and SLW. The yearling body weight
obtained for Friesian bull calves in the present study was 292 kg. However,
yearling body weight in this study is much lower than the estimates reported
by Nigm et al. {1984) for Friesian (315 kg) and much lower than the mean
(376 kg) reported by Nigm et al. (1995) for Charolais X Friesian in Egypt. The
same trend can be seen when body weight at 15 and 18 months of age were
examined. The differences getting larger between the present estimates and
coresponding estimates reviewed for the same breed or for Holstein X
Friesian in temperate areas. These differences could be due to the straight
dairy breeding of Holstein and the feeding practices followed for fattening
bulls in those commercial dairy farms. The overall means of body weights at
slaughter of 538 bulls was 540.35 kg which seems to be higher value than of
Armold et al. (1991) who reported from Hereford steers was 492.3 + 27.3.

Table 1: The overall means, standard deviations and C.V % for body
weights at 12, 15, 18 of age and SLW for Friesian bull calves.

Trait Ne of animal.. “:::)“ t  S.D(kg) CV (%)
wi2 1342 201.967 % _ 34.784 11.91
w15 1291 358.739 % 43.119 12.02
w18 1066 418171 %+  51.062 12.21
SLW 538 540.348 %  70.393 13.03

Estimates of heritability (h%) as well as genetic (rg) and phenotypic ()
correlations among different body weight traits are presented in table (2).
Heritability estimates for body weights at 12 and 15 months of age were 0.59
and 0.74, respectively. The heritability estimates, which reported in literature
for both traits were similar to those obtained in the present study when
compared with that reported by Al-Amin (1979) 0.72 and .83 for heritability
estimates of body weight at the similar ages, respectively, Meanwhile, Abdel-
Moez (1996) reported 0.30 and 0.31, respectively in Holstein.

In the present study, an estimate of heritability for body weight at 18
months is 0.71. Preston and Willis {1974) cited estimates of heritability
ranged from 0.12 to 1.00 for body weight at 18 months for varicus breeds,
while the value of heritability was 0.70 for body weight at 18 months as
shown by Abdel-Moez, (1996).

Table 2: Heritabilities, genetlc and phenotypic correlations for body
weights at 12, 15, 18 of age and SLW for Friesian buli calves.

Trait wi2 wis wis SLW
W12 0.59 0.86™ 0.85" 0.104°
W15 0.97 0.74 0.88" 0.205"
wig 095+ Do [_"0a1 - 0.388™
SLW L 0.67 0.76 0.80 0.46

Heritabilities are on the diagonal, Genetic Cormrelations (rg) below; Phenotypic
Correlations {r,) are above the diagonal.
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In the present study, an estimate of heritability for slaughter weight was
0.46. This is in agreement with that reported by Veseth et al. (1993) (0.42 &
0.18), Reynolds, et al. (1991) (0.49) from Hereford bull calves, Northcutt and
Wilson (1993) from Angus bull calves (0.48  0.10). These moderate to high
heritability estimates in this study indicate the possibility of improving growth
performance of Friesian calves through effective selection program.

Table (2) also presents phenotypic (above diagonal) and genetic (below
diagonal) correlation coefficients among body weights of Friesian bull calves.

All phenotypic correlations among body weights were positive and
significant. The highest coefficient was found among body weights at ages of
15 and 18, (0.88, table 2). Genetic comelations among.body weight traits
were posmve and near to or equal one. These results are of practml
significance in managing beef production projects .

General (l;) and Reduced (RD} selection indices are shown in table (3).
The general index (lg) is considered as the main index due to its properties,
whereas this index is assumed to contain all traits under selection program
without any reducing or restrictions. Furthermore, the general index is used
as a standard efficient index to determine the relative efficiencies of the other
types of selection indices.

Fifteen selection indices were constructed (Table 3). The original
selection index (l;) which included the four traits (body weights at 12, 15, 18
of age and SLW) was suggested to be used for improving the aggregate
genotype of four traits, while the reduced indices {l. to |5} included three traits,
{lg to lg) included two traits, while the sub-indices (l;z to }1s) included only one
traits. The expected genetic change per generation (EG) in each trait (body
weights at 12, 15, 18°df age.and SLW)} assuming the selection intensity of
1.00 is given in Table 3. The expected genetic change per generation (EG)
ranged between 18.921 to 22.395 kg for w12, 34.332 to 35.723 kg for w15,
40.129 to 42.419 kg for w18 and 34.834 to 40.884 kg for SLW. The maximum
genetic improvement in body weights were ach|eved by using the selection
indices (I4, Iz, ls.and 1o)

The comparisons of the various selection indices indicate that the
selection (l;) which incorporated w12, w15 and w18 was the most efficient
(RE=100).

The least accuracy (R.H =0.68 (l45), 0.76 (lg), and 0.77 (l,;) would result
from any index ignoring W15, W18 or both of them. On the other hand,
inctuding w15 and w18 in (I,), (Is) and (I} increased the accuracy (R;) being
0.87, 0.86, and 0.87 respectively, and came to the efficiency of 100.16,
99.17, and 100 respectively. relatively from the original index (l,). Shemeis et
al. (2006) working on Holstein cattle conciuded that the selection indices
which incorporated yearling body weight were high in Ry (0.53 to 0.54).

Furthermore, the selection indices (I2), (ls) and (ly) gave high (Ry) and
(RE) values compared with general index (l,). Therefore, it could be
suggested that to use (1), {Is) and (ls) to improve beef traits in Friesian bull
calves under the large scale.
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The expected genetic gain after one generation through the general
index {I,} wili be (1) increase in W12 by 21.556 kg, (2) increase in W15 by
35.284 kg, (3} increase in W18 by 42.283 kg (4) increase in SLW by 40.474
kg. This index is very simple and easy to construct, therefore, its use is
recommended for selection of beaf characteristics in Friesian bull calves

Table {3): Selection Indices for W12, W15, W18 and SLW for Friesian

bull calves.
" Tral
sﬁmx"“ w12 W1s w1s SLW Ru RE
b EG b2 EG b3 EG b4 EG

Ty 0.3354 21.556 1.1362_ 35284 0.2612 42.282 04075 40474 087 100
I,  0.1190 22314 0.5224" 35723 0.2926 42.419 0.87 Yerres
I3 -0.2040 21.045 0.9212 34.519 0.3715 40.384 0.85 AV,
. 01307 20533 0.7218 40.425 0.3501 30.320 0.83 ‘te.t.
iy 0.9342 35216 0.1607 42,008 0.4172 40.365 0.86 ‘AaAe
le  0.0346 22305 03044 35177 0.85 Ao
I, 00884 21629 0.3007 41.040 084 .00
is  0.5878 18.921 0.4000 38.320 076 Av,T
Ie 0.4039 35691 0.2464 42.288 0.87 Veeren
I yo 0.7027 . 34.332 0.3653 40.812 0.83 %o,f.
I 0.7230 40.120 0.3461 39.487 0.82 eve
la 04193 20.639 _ 0.77 AhoY
1o 0.2325 35.192 0.85 Ao
1 1e 0.3614 41.041 0.84 1100
le 0.4550 34.834 0.68 VA1
v 0.201 0.316 0.508 1.00

indox welghts for each trait In the index (bl}, Expected genetic change per generation In
each trait (EG), correlation of Index with aggregate genotype (Rm) and the efficiency (RE)
of different Indices refative to original index (1;), Economic weights column vector (V).

Conclusion

Results show that it is possible to improve beef traits of Friesian cattle
during fattening period in Egypt. The beef traits are high heritable and the
genetic correlations of body weights at 12, 15, 18, and SLW are also
generally favorable. Fifteen selection indices were constructed, indices (1),
{15} and {lg) gave high (Ry) and (RE} values compare with generai index (};).
Therefore, it could be suggested that to use (I}, (Is) and (13} to improve beef
traits in Friesian buil calves under the large scale.
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