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SELECTION INDICES FOR IMPROVING WEANING WEIGHT OF 
FRIESIAN MALE CALVES IN EGYPT 

Ghonelm. E. M.; EI-8aled. M. A.; Abdou. F. and Fald-Allah. E. 
"Department of Anlmal Production, faculty of Agriculture, M1nufiya UniverSity. EgypL 

ABSTRACT 

The main purpose oj thts paper is to construct dljJerent selection irtdtce s (general in­

dex, and reduced indices) to improoe weaning weight at 90 days oj age Jor Friesian 

male calves in Egypt by using ooUected datajrom 1400 records during 10 years (1995· 

2(04)Jor body weightS at biIth (BW) andJor 30 (W30). 60 (W60) and 90 (W90) days oj 

age at the experimentaljann oj Facuily oj AgricuUure, Minujlya University. The secon­

dary objective is to eooluate and predict genetic parameter estimates oj the preViOUS 

traits. Overall means jar the previDus traits were 33,82. 42.08. 55.21 and 82.98 kg re· 

spectively, HerttabiUty eStim,atesjor the previous truits were 0.28, 0.31 • .40 ar~d 0.16. 

respectively. Significantly estimates of genetiC correlations (rG) wtd phenotypic correIa' 

tions (rP) among previous traits were posftioe. Fifteen selection indices were construct· 

ed, index fl4) gaue high (RIH} and (RE) values comparf1l.g with general irtdex (l n From 
this study, (t could be concluded that genetic improocmentjor weaning weight oj Frie­

s/an male <.'Cllues could be achieved through muUiple truit selection (ridex. Therejore, it 

could be suggested using (11 and 14J to improve u.>eaning weight in f'rtesian male calves 

under the large scale, 
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INTRODUCTION 
Beef produeed in Egypt Is generated as a 

by-product of mIlk production with dairy 

breeds, the mlnortt.y of which Is pure-bred 
Friesian herds, Some beef production tratts 
have long been Included in the breeding pro· 
grams of dairy cattle, but the selection pres­

sure on these beef traIts has remaIned weak. 
Recently dalry eattle breeders became con­
cerned with beef production traits in their 

breeding programs. Friesian caWe are the 

most reputed dairy catOe In Egypt and lhey 

are potential dual-purpose animals (Abdel~ 

GIll aDd Elbanoa, 2001). Growth in datt)' 
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cattle has not been studied so extensively. 

partlculady the genetlc component or growth 
(Coffey et al .• 2006). 

Selection for many traits simultaneously 
saves time and effort. SeleetIon Index was de­

veloped by Hazel and Lush (1942) and Hazel 
(1943) a..<; a method of se1ectlon for more than 

one tralt at the same time. This method helps 

breeders to rank and evaluatc the Individuals 
on their total breeding values by condensing 

and surnmarlzlng the breeding values of lhe 

different economic traIts In one total score for 

each one. Multlple trait selection reqUires !:he 
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definition of a breeding goal includIng Indtvtd~ 
ual traits weighted aCcOrding to theJr relative 
contribution to emciency of production as ex~ 
pressed by economIc values {Hazel. 1M3}. 

This study was carried out to evaluate the 
genetic parameters of beef traIts durtng suck· 
Hng period of Friesian male calves in Egypt. 
and construct different selection Indices to 
Improve thelr weaning weIgh t. 

MATERIALS AND METflODS 
Data used for this study obtained through 

the period from 1995 to 2004 for body weights 
at birth. 30. 60 and 90 days of age tn Frles'an 
male calves. Data collected from Experimental 
and Researches Unit of Anima] Production In 

Tokh Tanblsha. in the middle Nile Delta. 
Egypt. whIch belongs to Faculty of Agricul­
ture. Mlnufiya University. Calves were mainly 
produced through artificIal insemInation (im~ 
ported frozen semen of Friesian slres) rather 
than by natural service. Data consisted of 
1400 calves' records. The management and 
rearing of these calves wcre deSCribed by Gho~ 
aelm et aI .• (2006). 

The genetic parameters were estimated by 
derivative free REM!. with a simplex algorithm 
using the Multiple Trait Derivative Frce Re­
Stricted Maximum LlkeHhood (MIDFREML) 

programs of Boldman et a1. (1995). 

The animal model in matrix notation 
was: 

Y=Xb+Za+e 
Whert:. 

Y= the vector of observations lBW. W3Q, 
WOO and W90). 

b", the vector of fixed elft.'Ct (Year. season of 
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birth). 

a= the vector or random addJUve genetle dl· 
rect effects; 

X and Z=Known incidence matrices relat~ 
Ing observations to the respecUve 

e= fixed and random effeets with Z aug~ 

mented with columns of zeros for ant~ 
mals without records; and the vector of 

residual effects. 

Selection Index Program (Wagenaar. et a1 •• 

1991S) and Matlab program (Matlab. 20(2) 

were used to sct up and construct the selec~ 
tion indices. The four traits studled 'Were used 
in different comb1natIons to (.'f)nstruct fifteen 
selection indices. 

1:= b}PI + b2P2 + .. brtPfl = k n t=l btPt 

Where : = selection Index, hI e: Index 
weights for each trait in the index, 

P:I= phenotypic measurement for each 
trait In the Index. 

The general Index was obtaJned 1n terrruJ of 
herttabUlty, phenotyptc and genetic correla· 
tlons .among the studied traIts by solving thc 
following equations given in matrix expression 
a<:CQr<!lng to Cunningham (1969): 

Pb""GV to give b=p-1GV 

Where: P = Phenotypic variances and co­
variances matrIX, 

G =< Genetic variances and covariances ma~ 
t!ix. 

V::::: Economic weights column vector. 
b:; Weighting factors column vector. which 

ls going to be solved. 

Furthennore. according to Cunnlngham 

(1969) the other different propertics of the se-
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lection Index were calculated as following: 

The standard deviation of the Index"" 01 "" 

b'Pb 

lbe standard deviation of aggregate geno­
type: aT: V'GV 

The correlation between the index and the 

aggregate genotype"" RUi'''' all aT 

The expected genetic change (.60) for each 

trait, after one generation of selection on tile 

index {I = l} was obtained by solving either of 
the fol1owlng equations (Van der Wert. 20(3): 

6Gl: (I b' GI)/ oL 

Where: t = SelecUon differenUal In slan­

dard deviation units, 

01 = Standard deviation of the index. 

01 = the jth column of the 0 matrix. 

The reduced selection Index can be devel­
oped by omitting one or more traits from the 

origtnaltndex, In relaUon to thc otiglnal index 
the effiCiency of the new Index, the reduced 

one. Is expected to be deCreased depending on 

the value of the omitted tra!t tn the original 

Index. The breeder ean deeidc whethcr such 

traIts can be included or not In seleetion ln~ 

dex to saVe time. cost and effort depending on 

the relative tmp<Jrtance of the omitted Iralt In 

the otiglnaJ Index and the cost of tncludjng 

such trait tn the Index, 

The relative economic values {V} were cal~ 

culated by estimattng the expected change In 

lhe ...... eaning weight {Weo= 11 per kg as a mar­

ketlng weight that determine the profit de­

pends on one unlt ehange per kg in lhe trait 

IBW. 0,636. W30=0,484 and W60=O.313) by 

using the regresston method, Thus the reta~ 

Uve economic values for BW, W30, W60 and 

WOO aecordlng to these estimates were 0.636: 

0,484: 0.313: LOO 
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RESVLTS AND DISCUSSIONS 
TabJe U} shows the overall means and 

standard deViation of BW. W30,W 60 and 

W90 which are 33.82 ± 4.43 kg, 42,08 ± 4.84, 

55.21± 5.52 and 82.98 ± 4.47 kg. respective­

ly. The BW average of Friesian male ealves ob­
tained in the present study is not so far from 

35.3 kg (Gaffer et aI., 20(5). but lower than 
43,0, 45.0 and 42.8 kg (Akaye.z:u et aI .• 
1994; Diu. et aI., 2001 and Baumgard et 
3.1.. 2002~, respeetively, The present study 

shows avenlge of WOO is lower Ulan 97,24 kg 

at 105 days of age (Gaffer et aI •• 2001)) and 

higher than 75.83 kg at 90 days of age (Ab­

del-GUl and Elbanna. 2001). 

Estimates of beritabllity Ih2) as weU as ge­
netic correlations (rG) and phenotypic correla­

tions (rp) among dHTerent body weight traIts 

are presented 1n table (2), Herltability esti· 

mat.es for body weights at birtil, 30, 60 and 

90 days of age were 0,28. ,31. _40 and 0.16, 

respeeUvely. These estimates are moderate 

and tn agreement With those estimates ob­

tained by 011dah and El·Awadj' (2006) (0,24 

and 0.28 for birth weight and weaning welghl 

In Ftieslan calves, Egypt. respectively), Oudah 

and Mehr •• (2000) 10,24 and 0,27). and El· 

Awady (2004) (0.28 and 0,24) fo< birth welght 

and weanIng weight in Friesian calves, Eg}-'Pt. 

respeetively" 

According to the present moderate h2 esti­

mates, It eQuid be conduded that the geneUc 

improvement for weaning weight can be 
achieved through selection. EI-Awady (2003) 

and Oudah and Et-Awady (2006) carne to the 

same eonclusion on Friesian calves. 

EsUmates of genetic and phenotypic WITe" 
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lattona among different traits studied were 
poslUve (Table 2). Abdel-GW and El~Banna 

(:.lOOt) arrtved to the same conclusion. Slm1~ 
lui,.. Ahdel-Moe. (1996) and EI-Awady 

(2003) reported that there were posttJve ge­
netic and phenotypic correlations between 
birth weight and weaning wclghL El~Awady 
(2003) usIng another set of data of FriesIan 
calves, found that genetic and phenotypic cor­
relation between birth and weaning weights 
were 0.49 and 0_56, respectively. The present 

genetic correlation coefficient between 8W 
and WOO lndlcatlng a posltlve genettc correla­
tion between pre-and postnatal effects. Thts 

conclusion was conflnned preViously by 
Koots et aI. (1994). 

General and Reduced selection indices 
are shown In table (3). The general Index ls 
considered as the main Indcx due to tts 
properties, whereas this index Is assumed 
to <'onmin all traits under selection pro­
gram without any reducing or restr1ctions, 

Furthermore. the general Index Is used as a 
standard effiCient index to detenrune the rela~ 

live efficiencies of the other types of seieetion 
1ndIces. 

Fifteen selection indices were constructed 
(Table 3). The original selection index (I tl 
which Included BW, W30, WOO and W90 was 
suggested to be used for improving the ag­
gregate genotype of weaning welght at 90 

day of age. The expected genetic change per 
generation {EO) In each trolt assuming the se­

lection intenslty of 1.00 Is given in table (3). ' 

The expected genetic change per generation 
(EG} ranged between 1.171 to 1,203 kg for 

BW. 1.244 to 1.501 kg for W30. 1.686 to 

MCU'I&OUTa. Vet. lied. J. 
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2.2.08 kg for W60 and 0.718 to 1.693 kg [or 
W90. 

The comparisons of the various selection 
Indices indicate that the general index {I11 
which Incorporated BW. W30, WOO and WOO 

Is the most efficIent {RIH=0.55) and It 1s rec­
ommended for improving weaning weight 
(W90)ln FriesIan mate calves in Egypt. 

The least accuracy IRlH =0.35 U15), OA6 

(l1-V, 0.47 11131 and 0.49 illz)} would result 
from any sub index In present study. Further~ 
more, the selection index (14) gave high (RlH) 

and (RE) values compared with general index 

1111. Oudah .... d EI-Awady (2006) In their 
study on Friesian calves in Egypt concluded 
that the selection IndIces which Incorporated 
birth weight. weaning weight and AbO were 
high tn RlH (0.50 to 0.52).Thcrefore, it could 
be suggested using of I J and 14 to improve 
weaning weight In Friestan male calves under 
the large scale. 

The expected genetic gain after one genera~ 
tion through the general Index {Ill wUl be O} 
Increase In BW by 1. 194 kg. (2) increase in 

W30 by 1.244 kg. (3) Inc .... se In W60 by 
1,686 kg. (4) increase in W90 by 0,848 kg. 

This Index is very simple and easy lo con· 
struct. therefore. its use is recommended for 
selection for weanIng weight In Frlesla.n male 

ealves 

TIle posiUve relationship wa.s found be­
tween BW and W90 (fable 2), MacNeU et aI .• 
(l99S) showed that It Is necessary to select 
against the increase of BW due to it 15 posIUve 
relationship ....... th dystocia. 
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Table 1 : The overall means and standard deviations of BW, W30, W60 
and W90 In Friesian male calves. 

Trait No of calves 
Mean (kg) S.D 

records :I: (kg) 
BW 33,82 :I: 4.43 

f-
W30 42,08 ± 4,84 1400 
W60 , 

55.21 ± 5,52 
I W90 82,98 ± 4.47 

Table 2: Heritabilities, genetic (r,) and phenotypic (',) correlations 
for BW, W30. W60 and W90 in Friesian male calves. 

weo 
. ...... --, 

Trait BW W30 wao I I 
I I 

BW 0.28 0,801 0.596 0,S8a 

W30 0.700 0.31 0.731 0.487 

W60 0,567 0,709 0.40 0,358 
W90 0892 0.607 0.420 0.16 

" , 
Heritabilities are on the diagonal, Genetic CorrelatiOns below: PhenotypIC Correlations 
are above the diagonal. 

I 

I 
I 

, , 
I 
I 
I 

I 
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Table 3: Selection indices for BW, W30, W60 and W90 for Friesian male 
calves. 

Trait 
Selection: 

BW W30 [ weo -- : W90 R'H 
, 

RE 
index i-b1 

, ._-_._-
I EG b2 i EG I b3 , EG I b4 EG i 

I I 0,218 I 1,686 i 0.100 
, 

100 I , I I ' 0.305 1.194 0,039 ' 1.244 , 0,848 0,55 
, , 

1.250 I ,~J 0,53 1 0,97J 
, 

I 2 , 0,384 i 1.187 0,043 0217 ,1.711 1 __ 

L!LJ::Om ~ 1,179 
,-,~ -c·-,~i 

0,214 1.249 I i ' 0.098 ' I O,87~:51 i 0,95 : I . __ .. 

, I 4 : 0,32811203 i 0231 ,1.213 0.101 I ' 
1693 , 0~LO,9~ 

I I 5 0,223 1,389 : 
'~-~~: 

0,173 0,223 1,784 0,744 0.52 095, 

I I • , 0,372 i 1,171 0,219 1.256 ~' I 0,51 0.94 I 
~~.-Lo392 i~197 0,232 ' 1,719 ' ji}53 i~98 

" -
i I 8 0.498 1,248 ' 0,104 0,937 : 0,50 I 0,92 I 

~ I. 
, 

1,47o'o.223mil6~ --" 0,50 i 0,92 : 0,306 

f-iIL,c-- OA08 1410 __ L 10.174, 0769J0~1 0901 
, I II (1348 i 1,927 i 0,232 1 0,718 L 0,50 I 0,92 i 
I-~IL~ ~56~42 1-, I ' 0.49 : 0,90 I 

i +,_,~ I , 

i I 13 i 0.492 1,501 , 0.47 I 0,86 i 
, , 

I 0,4203 , 2,208 
, 

I" 
, 

I 0,46 i 0.84, 

I" 
i I ! 0,376 ' 0,765 0.35 ~ 0.84 I , 

V 
, 

0,636 0.484 i 0.313 I 1.00 I , , 
, . 

Index weights for each trait In the mdex (bi), Expected genetic change per generation (EO) In 

each Ira~. correlation of index with aggregate genotype (R'H) and the efficiency (RE) of differenl 
indices relattve to original index (II), Economic weights column vector M. 
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CONCLUSION 
" Results show that It fS: possible to Improve 

weanJng weight of Friesian male calves In 
Egypt, The aw, W30, WOO and woo are mod~ 
erate heritable and the genetlc correlation 
among BW. W30. W60 and W90 are also gen· 
erally slgn!ficanl and hlgh< 

Fifteen selection indlces were eonstrueted, 
index. (14) gave high (RIH) and (RE) values 
compare with generaJ Index (I1). From this 
study. It could be conduded that genetic im­
provement for weaning wetght of Friesian 
male calves could be achieved through multi­
ple trait selection Index. Therefore,' it could be 

suggested that II and 14 were used to improve 
weanIng ~'elght In FriesIan male cal\.'Cs under 
large seale. 
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