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ABSTRACT 

Can;{lSS data are nowadays easy coUected in routinely regime from Dutch slaughter 

houses. The aim of this study was to develop a selection tnd.ex jOr beef production 

tratts 1Il a dairy cattle populalion based upon such data.. Records durtng 10 years 
(1995-2004) for body wetghts at 12 (wl2), 18 (w18) months of age GndjOur years 
(2001-2004) for hot carcass weight (HeW) and lean weight (LW) at the experimental 

farm of FncuUy of Agriculture. Minuftya Universlq) UJere utilized tv construct dUJerent 
selection fn.dlces (general Index. reduced In,Hees, and sub-indices) by ustng multi

source of lIlformatton f\V12 and W18 as an Own-peiforman.ce traits; LW and HCW as 
a Paternal half-stbs traits) to tmprove some beef characterlstics 1Il FTfsfan bull cruves, 
The second.aJy oQjectlve fs to evaluate and pred-fct genetic pwameter estimates of body 
wetghts at J 2. 18 months of age. Hew and LW, 

Ovemll mea.ns for the previoUS bodg weights were 291.97. 358.73, 283.54 and 

215.09 kg respectively. Herl.tabUlly estimates for the preoious tmitS were 0.59. 0,71. 
0,67 and 0.29, respectively. AU estimates oj genetic (raJ and phenotypic (rF correIa" 
tions amt1rlg d!lferent body weights were positive. Ftfteen seiection f.ndlces were con

structed using four traCts and two sources of information in dUJerent comb(natWns. 
own-peljOlTl1OJ1Ce for (Ui I i. (Ui I 8) and Paternal half-sibs Jor (HeW) and (LW). Indices 
(Ii. II,! • (lsi. (la!. (Ig). (I j() and {lJ,! go"" high (RlH! and (RE! ualues compare with gen
eraJlruJex (1,1. '1lle"ifore. It <Ollld be suggested that to u.se (Iai and {I,I to improve beef 
trruts in Frtesi.att bull calves under the large scale because the highest oalues of except· 

ed genetic: change for lean weight as an ecOllOmic taryet. 

KsrJ Wonts: Body weight,. Genetic parameters, MuUi·Source. Selection indl.ces 
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INTRODUC17ON 
The selection index summarizes the breed

Ing value of a given Individual In one score. 
According to these scores, the breeders can 
rank candIdates for selection, An individual's 

phenotypic values {own-perfonnance) are not 
only the source of InfonnaUon (or predictlng 
Its breeding value but also reflects the perfor~ 
mance of its relatives such as full- and half -
sibs, a.bome (1957) descrIbed the proce-
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dures of ranking the indMduals as per the in· 
[onnatlon avanable on the indlv:ldual itself 
and Its full· and half -sibs with respect to one 
traJt. Multiple tralt seleetIon indexes with 
Multlple source of Information Is expected to 
have the advantages of boUt methods de
scribed above and using traits Uke carcass 
traits In seleetlon index for live anImals. Uije. 
dabJ et at., (1979) documented that sImIlar 
procedures could be used for selection of 
more than one trait wtth more than one 
source of information. 

The use of tnfonnation from relatIVes is 

vely Important in the appUcation of selec

tion index because the seleeted tralts usuaily 
have low herttab1llties and the mean value of 
relatives usually provides a more rellable 
guide to breedIng value than the indiVidual's 
own phenotypic value (Falconer and Mackw 

ay, 1996). 

HennlDgsson et at. (1986) reported that 
live weight was the most Important explanato· 
ry facior for weight of carcass and muscle for 
beef buH, Beef production traIts used in ge
netic evaluation in dairy sires varies widely 
between countries, Lately $Ome European 
countries have started to use the rouUnely 
collected data from slaughter houses on prog

eny carcass In the genetic evaluation of dalry 
bulla (UIDamo and Van Arendonk. 1999). 

Growth In dafry cattle has not been studied 
extenslvely. parUcularly the genetic compo
nent of growth (Coffey et aI .• 2(06). 

In Egypt beef production from daIry cattle 
Is obtained mainly from bull calves that 
passed the veai stage in addition to young 
and old rows or buns culled from the breeding 
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stocks of daJry cattle herds after being rat· 
tened (Farrag et at., 2001). Friesian cattle 
are the most reputed datry cattle in Egypt and 
they are potentlal dual-purpose animals (Ab~ 
del-Gut and Elbanna. 2001). 

In this study. we have not considered cor
relaUons between daIry and beefwproducuon 
traits, Van Veldhulun et aI., (1991) found 
for Dutch Red and White cattle (,.'Otrelatlons of 
milk production traits with beef production to 

be sUghUy positive but not Significantly differ
ent from zero. The latter had also been found 
for Dutch Friesians (Van del Wert' et al .• 

1987), Therefore. we do not expect large 

changes in our results If these correlatlons 
would be taken into account 

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

Multiple traIt selection requires the defini· 
Uon of a breeding goal Includlng tndlvtduai 
traits weighted according to theIr relaUve con
tribution to effiCiency of production as ex
pressed by economic values (Hazel, 1943). 
The number of traits used to construct a se
lecUon Index depends maInly on the ultimate 
breeder'S goal. 

The main objective of this study Is to im
prove beef characteristics by using different 
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selection Indices contains multi~source of in~ 
fonnation. 

MATERIALS AND METHODS 
Data used for this study obtained through 

the period of 1995 to 2004 for body weights at 

12. 18 months of age and for four years 
t2001-2(04) for hot carc.lSS weight {HeW} and 
lean weight (LW) around 24 months of age in 

Fneslan bull ea1ves. Data collected from Ex· 

pertmental and Researehes Unit of Animal 
Production in Tokh Tanblsha. in the mJ<klle 
Nile Delta, Egypt. which belong to Faculty of 
Agriculture, Mlnufiya University. Calves were 
produced mainly by arUficial Insemination 
(Imported frozen semen of FriesIan sires) rath

er than by nalural service mating. Data con

sisted of 1342.1066, 351 and 51S records of 
body weights at 12. 18 months of age. Hew 

and LW respectively of FriesIan bull calves. 
The management and reating of these calves 
were deSCribed by GhOlleim et at •• (2006). 

111e geneUc parameters were estimated by 
derivativc free REML with a simplex algorithm 
using the Multlple Trait Dertvatft/e Free Re

stricted Maximum UkeUhood (MTDFREML) 

programs of Boldman et at. (1995). 

The animal model In matrlx notation was: 

Y=Xb+Za+e 
Where: Y JIll. the veetor of observations (body 

weights at 12, 18, HeW. LW); 
b= the vector of fixed effed {Yearl: 
a= the vector of random addItive geM 

neUe direct effects; 

X and Z=Known inc1dence matrices 
relating observations to the re
spective; 

eJIII. !lxed and random elTects with Z 
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augmented with columns of 
zeros for animals without 
reeords: and the vector of resid
ual effects, 

SeleeUon Index Program (Wagenaar. et aI •• 

1995) and Matlab program (MaUab. 2002) 

were used to set up and construct the selec
tion Indtccs. The four traits stUdied were used 
in different combInations of relative sources of 
tnfomlatlon (W12 and WIB as an Own

petfonnance traits; LW and Hew as a Paterw 

nOlI half-stb tralt.<» to construct firt&.<jn selec
tion indiees. 

bi Pi. 

Where: J = seleeUon index, bi =- index 
weights for each trait In the Index 

Pioo phenotypic measurement for each 

trait In the index. 

The general index tIgJ was obtained in 
tenns of herttabllUy. phenotypic and genetic 
correlations among the studied tl'::Ills by solv· 

ing the following equations given In matriX ex

pI"esston aceordlng to Cunningham {19691: 
Ph ::::; av to give b :::: p" 1 OV 

Where: P =- Phenotypic var1ances and co"'ari
ances matriX. 

G ::::I Genetic variances and covarlances 

mal.r1x. 
V"" Econ0IUic weights column vector. 
b =- Weighting factors column vector, 

which Is going to be solved, 

Furthennore. according to Cu.nningham 
(1969) the other dHferent properties of the se
lection index were calculated as following: 

The standard deviation oC the Index = 01 = 
b'Pb 
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The standard deviation of aggregate geno.

type = 01'· 'OV 

The correlaLon betw'een the Index and the 

aggregate genotype = RIH= alloT 

The expected genetic change (6G) fot each 

trait. aftet one generation of selection on the 
index (t = 1) was obtained by Bolvmg eIther of 
the fonoWing equations (Van der Werf. 20031: 

AO!· (I b' OJla,-
Wbere: i "" Selection differential in standard 

delliation units. 
£11 "" Standard deviation of the Lndex. 
01 = the Jlh column of the G matrix. 

The reduce selection index can be devel
oped by omitting one or more traits from the 
origl.nallndex:, In relation to the otiginal index 
the emciency of the new tndex:, the reduced 
index, ts expected to decrease depending on 
the value of the omitted trait 1n the original 
index, The breeder can decide whether such 
traits can be Included or not in selection tn
dex to save time, cost and effort depending on 
the relative importance of the omitted traIt tn 
the original index and the value of Including 
such that trait in the Index, 

The relative efficiency at enhanCing of each 

trail In the generallndcx can be cakulated by 
dropping this trait from the general Index. The 
emciency of the new reduced Index can be 
-compared with that of the generdl Index by 
using the fQUOWIng formula: 

TIl 1"" (B'SBI b'Pb) 

Where: B'Sa is the teduced Index variance 
after dropping some sources of Information 
with new weighting factors (B) produced from 
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reduced matrix of phenolypic covarlances (51. 
Omitting one lIaliant means that the reduced 

index has no phenotypiC information about 
this trait and the variance of the aggregate 
genotype is the same as for the genera! index 
(V'GII) before omitting due to tncludJng of all 
variants tn the aggregate genotype. 

The relative economIc values (V) of the 
traits under study were calcul~ted byeStimat
ing the expected change In the lean weIght 
(l.W= 1.00) per kg as a marketing weight that 
detennlne the profit depends on the change 
one unit per kg In the traIt (w12; 0.098, 

w18=O.2I6 and HCW= 0.856) by using the re

gressIon method. 

RESULTS AND DISCUSSIONS 
Table (1) shows the overall means and 

standard deviation of W12, WIS, HCW and 

l.W. The yearUng body weight obtained rOt 
Friesian bull calves in the present study was 
292 kg. However. yearling body weight In this 
study Is much lower than the estimates re
ported by Nigro *t ai, (1984) [or Frleslan (315 
'kg) and much tower than the mean (376 kg) 
reported by Nlgm et &1. t 1995) for Charola1s 
X FI1esJan 10 Egypt. The same trend can be 
seen when body weight at 18 month of age 
were examined. The differences getting larger 
between the present estimates and corre
sponding estimates reviewed for the saIne 
breed or for Holstein X f'rles1an to temperate 
areas. These differences could be due to the 
straight datry breeding of Holstein and the 
feedIng practices followed for fattening bulls 
in those commercial daIry farms. The overall 
means of carcass and lean weights of were 
283.54 and 215.09 kg. tespectively which 
seem to be equaled value with Apple et a1. 
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(1991) who reported that average of hot car~ 

cass weight was 289,5 :t 8.75 kg at 485.7 kg 

slaughter Weight for Holstein steers but lower 

va1ue than 343 :t 28.33 kg at 600 day of age 

at slaughter of Friesian beef bulls (Van der 

WHf. at aI •• 1987). 

Estimates of herilabtHty (h2) as weU as ge

netic (rG) and phenotypIc {rpl correlations 
among different body weight traits are pre w 

sented in tab1e (2), Heritability estimates for 
body weights at 12 and 18 months of age 
were 0.59 , respectively, The heritability esti w 

mates, whIch reported In literature for both 

traits were similar to tho..qe obtained In the 

present study when compared with that rew 

ported by AlwAmJn (1979) 0.72; Meanwhile. 

J\bdel~Moez (1996) reported 0.30 In Holstein 

for heritability estimates of body weight at 12 
month of age. 

In the present study, an estimate of herJt
ablUty for body weight at 18 months ls 0,71. 

Preston and Wills (1974) cited estimates of 

heritability ranged from 0.12 to LOO for body 
weight at 18 months for various breeds. while 

the value of herltabUlty was 0.70 for body 

weight at l8 months as shown by Abde1-

Moe" (1996). 

In the present study. an est1mate of he· 

rttahtllty for HCW and LW were 0.67 and 

0.29. Thts Is 1n agreement with that re

ported by Colley.t aI. (2006) (0.75 ± 0.11), 

from Friesian bull calves for HeW and re
ported by Clews and Franke (1998) from 
Brahman (0.28 - 0.57) for L-W. These moder

ate to high heritability estimatcs In this 
study indicate the possibility of lmprovtng 

growth performance of FrieSian calves 
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through effective selection program. 

Table (2) also presents phenotypic (above 
dIagonal) and genetic (below diagonal) correla

tion coeffiCients among different weights of 

body and carcass traits under study. Pheno· 

typic and genetic wrrelations among traits 
were positive and stgnlOcant O'able 21. These 
r{''sults are of practical significance In manag

Ing beef producUon projects, 

General Ugl and Reduced (RD) selection In
dices are shovm In table {3}. The general index 

Ugl 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. Fur

thermore. the general Index Is used as a stan

dard efficIent Index to detell111ne the relative 
effiCiencIes of the other types of selection Indi
ces, 

Fifteen selection indlees were constructed 

(Table 31. The orIginal selection index (II) 
which tncluded the four tralts (body weights 

at 12, 18 month of age, HeW and LW) was 
suggested to be used for ImproVing the ag

gregate genotype of four traits. while the 

reduced Indices (I2 to is) included three 
tralt~, (16 to 1£}1 lncluded two traIts. while 

the sub-Indices {I12 to Ilsl included only one 

tralLq. The expected genetic change per 
generation (EG) In each trait (body weights 

at 12, 18 month of age, HeW and LW) as· 

suming the selection Intenstty of LOO is 

giVen In Table 3. TIle expected genetic ehange 
per generation (EGI ranged between 25.13 to 

26.59 kg for w12' 42.73 to 43.04 kg for wiS' 
14,45 to 35.65 kg for HCW and 4.84 to 14.51 

kg for LW. The maxImum genetic improve-
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ments In traits under study were achieved by 

using the selecUon IndIces (I J. [2' 13' (5' is' 19 

and II". 

The least accuracy (RIH ::0,28 His) and 
0.39 (I14) would result from any Index ignor
Ing W 12- W 18 or boU) of them as an own
performance. On the other hand. including 
w12 and w18 (rom (12) to (lW) increased the 
accuracy (RIM) to value 0,92 at least. and 
came to the efficiency of 93.88 at least, rela
tively from the or1ginallndex HIl, Shemeis et 
aI. (2006) working on HotsteIn cattle concluct
ed that the selection indices which incorporat~ 
ed yearling body Weight were high in RIH 
10.53 to 0.54). 

Furthennore. the ~lecUon Indices (Iz. [3-

IS' IS. 19 and 113) fY1ve hIgh (R1H) and (RE) val· 

ues compared with general Index n l J. There
fore, It could be suggested that to use them to 
improve beef traits in Friesian bull calves un~ 
der the large scale, 

The expected genetic gain after one genera-
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tion through the general index U t) MIl be (1) 

increase In W 12 by 25,07 kg. (2) increase In 

WIa by 42.73 kg. (3) increase In HeW by 
35.52 kg (4) increase in LW by 14.51 kg. Thts 
Index is very sImple and easy to construct. 
therefore, its use is recommended for selec
tion of beef cbaractertstics tn Friesian buil 
cruves 

CONCLUSION 
Results sbow that we can use multi-source 

of infoffilation to construct selection indices 
especially to improve carcass traits In alive 
animals of Frtesian cattle by usIng paternal 
ha!f~slbs values as another source of informa
tion 1n Egypt. The traits under study arc high 
herttable and the genetlc correlations of 
weights at 12. 18. HeW and LW are also gen~ 
erally favorable, Fifteen selection tndIces were 
constructed. the selection tndites (12, 13, IS. 

IS, 19 and 113) gave high (RJH) and (RE) value. .. 
compared With general index (i ll. Tllerefore, it 
could be suggested that to use thern to !m~ 
prove beef traits in r-rlestan bull calves under 
the large scale. 

Vol. Xl. No.1. 2009 



Ghonelm. E. M. 

Table 1: "... owrall me.,.., et.ndanl devlatlone for body w.'ghif at 12, 18 month of 
HCW and lW for Frla.lan buR caIv ••• 

wt. 
wt8 
HCW 

LW 

Tabl. ,: 

wt. 
HeW 

T_ Mofsnltmd 

0.9r 
0.95· 

1342 

1291 

357 

515 

-

Me.n (kg) • S.O (kg) 

201.96 ± 34.78 

35&.73 ± 43,11 
283,&4 ± 44.00 

215.09 • 33.79 

ccmehdkm_ far body w.fghte lit 22. 18 

0.55-

Tab'. (S) SaIac:Uon tndlcee toT W12, W18. HCW and LW for FIinl.n bult catv ... 

Trait 
, ..... , 

o....-perfbm,am:e r._'hlr ... lbs 
, 

"" , "" "" - -
W1, WlO HOW LW 

b1 EO b2 EG b3 EG .. Ea 
I, "'.183 '5.01 t1115 42.73 ...... 35.5:2 ...... 14.51 .... 100.00 ! 
I , -0.811 25.13 1.821 42.82 0.014 35.62 ',W 98,93 ' 
I , ... .., 26.11 1._ 42.79 0.158 1Ul, 0.07 BUm i 
I, 2.003 ".54 .0,329 34.12 0,789 " .. 0." OJ." .. ,1.$21 42." -0.353 3= ..... 14.11 0.91 ..... 
I, ",.an 20." 1." 42.82 }Ulf 98.9B . .. 1 .... ..... 0.121 34,24 ...,. ., ... 
I, , .... ..... 0.361 .:t .. 0.92 .. ... 
I, 1.301 43,04 0.019 .... , 0.97 ..... 
I. 1 .... .:toe 1>.104 , .... 0.07 .... 
I" 1.521 , ... ", .... 4." 0.'10 40.82 

, 
I" 1.9IJ7 , 26.11 0." 9MB i 

, '" I.'" 43,04 _Q ... rr 98.98 : 

I I" 1,011 14,4$ 0,39 .. -'" 
I I" -- t.152 .... .... 28.111 , v ..... O.2te 0 .... 1.00 , 

,,... WIIQhtI. b' $IICh tndI: In !he __ (hi), Eltpectftd pnotlc ehang& per geruM'111IOJI In eam tntIt (EG). oort'8Iatlcn d 
~ v.fth .&gate genotype A<) ",.Id Iht aflldenr:y (R£) of dllfl;ll1lnt Indlcn reIttNe ID orIgInall!'Xkul (I,). 
Economic \WIfghtI corumn vvclor M, 
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