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ABSTRACT 

T711s study was conducted to compare the oestrous activIty and postpartwn repro

ducllve efficiency oj Baladl and crossbred (F'riesian x 6allldQ cows kept under the lro;

dUtonal cond.LtWns of smaU hDldlngs In Desok p il!age, Kajr El-5htekh governorate, 

Egypt TOtal oj26 lactating BaladL and crossbred cows, aged 5·9 years and ben.ueen 3-

6 partttes were targeted in th1s study. The obtatned. results (ndfcated that frequent 

sn{l1Ulg to oU1er jemale. resUeSSMSS and stfffed teat (95.0.80.0 and 70.096. r<:;spectlve

lyJ were the main signs used Ln Baiadt tJeiSUS mucus dlScharge. frequent w'fnatton and 

snWfng to other Jemate (86.0, 80.0 and 70.(YI6. respectf.uely) en crossbred cows. About 

90% oJcrossbred cows dl.d. not increase their acttulty peak mDre than 6 h versus 7CR6 oj 

Baladf cows. Peak oj oestrous actMty In 65·70% oj Baladl and crossbred cows oc

curred at early morning between 06:00 and 09:00 h uersus 20% in cro.ssbred and 1596 

tn. Baladl. cows showfng oestTotLS acrtvlty at earLy evening (> 18:00 h). All Balad{ cows 

versus 9096 oj crossbred. cows exhibited. oestrous acttuUy throughout 90 days postpar

tum. Auerage nwnber of oestrus cases per ancm.aI was grea1er In crossbred than in Ba

Lad! cows (1.2 LIS. J .4 / anfrnal) . All cows showed oestrous actwUy dwirIg hot versus 

9096 til cold. season. Average nwnber of oestrus cases per animal was greater tn cold 

than in hDt season (J .2 LIS, 1,4 /anlmal) . Oestrous cycle length was slmllar tn both cow 

groups, being 22.0 days. AU oestrous cycles obseroed during cold season In crossbred. 

and dwing hot season til BaLadl cows. Auerage postpartum 1 st service (PPFSI) lntet1JO.l 

was shorter (P<0.05) in Baiadl than III crossbred cows (47.8 us. 58.2 dJ. Bal.ad[ cows 

showed longer PPFSJ fit cold than In hot (49.3 us. 46.3 dJ, whUe crossbred cows 

showed an oppostte trend (48.3 us. 68.0 dJ. Length oj serotce peri.od (SP) was shorter 

123 

Mansoura. Vet. Med. J. (123 • 148) Vol. IX. No_ 2. 2007 

A. E .• ADdel-KhaLek: et al ... ISSN 1110-7219 

. 
STUDY ON OESTROUS ACTIVITY AND REPR:0DUCTIVE 

EFFICIENCY OF LACTATING BALAn! AND 
CROSSBRED COWS IN EGYPT 

A. E., Abdel-Khalek"'; M. M., El~Moghazy*·. SR. M. Shamiah ...... 

and E_ S., DandoUBh:40··· 

-Anlm. Prod. Dept .. Fee. Agrtc .. Mansoura UnIversity. Mansoura. Egypt. 

··AnlJ'n. Prod. Dept .. Fac. Agrtc .. Mlnullya UnJverslty. Shebin El-Kom. Egypt. 

"-Anim. Prod. Res. lnsUtute. AgrIc. Res. Center, DoW. Egypt. 

.... r.HrustJy of Agricullure. Egypt. 

ABSTRACT 

Thls study was conducted to compare the oestrous activity and. postpartum repro

du.cuue elJl.clency oj BaJadl QJld crossbred (Friesian x Baladl) COUJS kept under Ule ira

d.llion.a.l oondLtlon.s of small holdings in Desok oi1/.age. Kajr El-8hlekh gouemDrate. 

Egypt. Total oJ26lactatin[) Ba1m:f1 and crossbred cows, aged 5-9 years CLfld between 3-

6 parities were targeted In. tht.s study. The oblaLned results lII.dicated that frequent 

snUJlng to oCher JemD1e. restlessness and stiffed teat (95.0, 80.0 and 70. 0%, r~spectl.ue

ly) were the maln s/f)ns used Ln Ba1ad.f versus mucus dLscharge. frequent u.rin.a.tlon and 

snLjflng to other female (86.0. 80.0 and 70.0%. respecHvely) (n crossbred cows. About 

90% oj crossbred COUIS did. not lncroase their activity peak more thall 6 h versus 7096 oj 

Baladl cows. Peak oj oestrous acCiULty tn 65-70% oj Baladl and crossbred cows oc

curred at early morning between 06:00 cuui. 09:00 h uer$US 20% In crossbred and 1596 

en Bal.ad1 cows showlll.g oestTous actlvlty at earLy evening (> 18:00 h). All Ba./Qdl cows 

versus 9m6 oj crossbred cows exhibited. oestrous actlvUrJ throughoul 90 days postpar' 

tum.. AIJeTUgc nLU'Tlber oj oestrus cases per anLmal was greater tn crossbred than in Ba

lad! cows (1.2 us.J.4/an/maQ. All cows showed oestrous actlully dwing hot versus 

9096 In co/.cl season.. Auerage nwnber oj oestrus cases per a.n1mal was greater iII cold 

than in hDt season (1.2 us. 1.4/ 0Il1mal). Oestrous cycle length was sl.m11ar In both cow 

groups, belng 22.0 days.. AU oestrous cycles obseroed during cold season !n crossbred 

and dwing hot season in Bal.adJ. cows. Average postpartum. 1st service (pPFSJ) interval 

was shorter (P<O.05) in Bal.ru:H than. [n crossbred cows (47.8 vs. 58.2 d). BaLadl cows 

showed longer PPFSf fIt cold than. [n hDt (49.3 us. 46.3 dJ. while crossbred COUIS 

showed C1!l opposUe trend (48.3 vs. 68.0 dJ. Len.gth oj serolce period. (SP) was shorter 
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and number ofserulcesl concepnon (NSC) 4XlS less In Baladf rows (3.8 days and 1.14 

SIC) than In crossbred cows (13.4 days CUld 1.42 SIC), but the dUJerences were not 

slgnyicant. Average SP was shorter and NSC was less in hot (3.B days and 1.14 SIC) 

than In cold (13.4 days and 1.42 SIC!. but this dljJerence was IWt sfgn!Ji.canl. Average 

number of days open (DO) was shorter (P<0.05) in BalOOt than in crossbred cows (51.6 

liS. 7 J.6 dJ. DO tended to be lnslgniflcanUy shorter lit hol than in cold season (60.9 us. 

62.3 dJ. DO oj crossbred cows tended to be shorter in tIDt than in cold (68.0 us. 75.2 dJ, 

whUe an opposue t.relld was observed in Baladl cows (49.3 us. 53.7 dJ. Balad! cows 

showed shorter cawtrlg lnterval. leI) than In crossbred cows (336.6 us. 346.6 d. 

P<O.05). Average C1 oj Baladl cows was longer In hot than in cold (328. 7 us. 324.3 d). 

however, it was .343.0 and 350.2 days (n hot and coldfor crossbred cows, respective

ly. Average herd pregnancy rate of cows within 90 days postpartum was higher 

(P<O.06) for Balad! (10096) Chan crossbred cows (92.3%). All Baladl cows were con

ceIved during 60 days postpartwn In cold and durtng 90 days postpartum In hot sea

son. However, aU crossbreds were conceIved durtng 90 days postpartum In hot uersus 

only 85.7% In cold season. 

In conclusion. local Egyptian cows (BaladO showed better postpartum reproductlve 

performance than crossbred cows (Ba1ad1 x Ftiesfan), In particular In hot season. On 

the other hand.. most reproductive measures oj crossbred cows lmproLled in hDt season 

as compared to Frteslan cows raised under summer conditions in Egypt. 

Keywords: Baiadl cows, crossbred cows, oestrous activity, days open, pregnancy 

role. 

INTRODUCTION 

124 

Local "Balad!" cattle constitute about 37% of the total large ruminant population. which rep · 

resented a major part of the animal wealth in Egypt (CAPMAS. 199fS). BalacU cows had no great 

attention due to their low milk production as compared to Friesian cows. In the earUer reports, 

Saladl cows was found to have low milk production potentially (640-1175 kg) compared to stan

dard dairy breeds (Ragab and Asker. 191H; Ahmed and Tantawy. 1956; Ragab et al .• 1956: 

Oloufa, 1960; Moray et aI., 1984 and Nlgm et aI., 1986). 

It Is of high priority to keep the local breeds as pure genotype for crosslng plans. Hence. char· 

aclertzlng reproducUve and productjve perfonnance of Baladl cattle becomes of significant value. 

However, willi ~e facL that lliey thrive under the prevaJUng environmental condJUons, partJcu· 

larly at small fanner level, they should not be precluded from naUonal development plans of ant· 
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and number of servl.ceslconceptl.on (NSC) l.!Jas less in Baladt cows (3.8 days a.n.d 1,14 

SIC) than In crossbred cows (13.4 cLays Qfld 1.42 SIC), but the differences were not 

slgn!ftcant. Auerage SP wa.s shorter and NSC WM less lrt hot (3.8 days and 1.14 SIC) 

than lrt cold (18.4 days a.n.d 1.42 SIC). but thls d.iJJerence was not significant.. Auerage 

nwnber oj days open (DO) was shorter (P<O.05) In Balad( tha.n. In crossbred cows (51.6 

us. 71.6 d). DO tended to be Lnslgnlflcantly shorter in hoi than In cold season (60.9 us. 

62.3 d). DO oj crossbred cows tended. to be shorter in. hot th.a.n. in. cold. (68.0 us. 75.2 d). 

while an opposUe trend was obseroed in BalOOl cows (49.3 us. 53.7 dJ. Baladl cows 

showed shorter calvlng interval (CI) than in crossbred cows (336.6 us. 346.6 d.. 

P<0.05). Average CI oj i3aladl cows was longer (.n hot than in cold. (328.7 uS. 324.3 d), 

however, U was 343.0 and 350.2 days fn hot and coldfor crossbred cows. respectiue

ly. Average herd. pregnancy rate of cows within 90 d..o.Jjs postpartum was higher 

(P<O.Ot5) Jor Baladi. (100%) than crossbred cows (92.3%). AU Baladl cows were con· 

ceiued durt.n.g 60 days postpartum (.n cold and during 90 days postpartum in hot sea

son. Howeuer, all crossbreds were conceIved dUJirtg 90 days postpartum [n hot uersus 

only 85.7% [n cold season. 

In concluslon. I.ocal Egyptian cows (Bal.a.d.f) showed better postpartum reproductLve 

peiform.a.n.ce than crossbred cows (Ba1.ad1 x Friesian). III partl.c.u1ar {n hot season.. On 

the other hand. most reproductlue mea.sures oj crossbred caws lmproued in hot season 

as compared to Fr1esfan cows raised under summer coruil.ttDns fn E{Jypl. 

Keywords: Baladl cows. crossbred cows, oestrous acttulty. days open, pregnancy 

rate. 

INTRODUCTION 
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Local "Balad!" cattJe constitute aboul37% of the total large rumJnant population. whlch rep

resented a majOr part of the animal wealth In Egypt (CAPMAS. 1995). BaladJ cows had no great 

attention due to their low mJ.l.k production a.9 compared to Frleslan cows. In the earlJer reports, 

Baladl cows was found to have low milk production potentially (640-1175 kg) compared to stan

dard dairy breeds (Ragab and Asker, lOIU; Ahmed and Tantawy. 1956: Ragab et al .. 1936: 

Oloufa. 1960; Moray et al., 1984 and Nlgm et at., 1986). 

It Is of high priority to keep the local breeds as pure genotype for croSSing plans. Hence, char

acterizIng reproductive and productive perionnance of BaJadl cattle becomes of significant value. 

However. with the fact that they thrive under the prevaJUng environmental condJUons. parllcu

larJy at small fanner level, they should not be precluded from natlonaJ development plans of anJ-
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mal producUtm. 

Lltue infonnatlOiI Is available concemlng !be characteristics of reproductive performance of 

aaladl eoW!I under field (Ntgm et al., 1986) or experlmenlsl condlUons (Bukawi et aI., 2001 

and Bl"Oaalrawy et Ill., 2000). and some aspects of reproductive perfonnance of crossbred cat

Ue in Egypt (Morsy et al .. 1988). 

Season of calVing was reported to have great bearlrlg on the reproduction of some extent In 

exoUc dairy breeds (EI-Keraby and Aboul-Ela, 1982 and Swiety, 1997) and BaJadl cows (Bar

kawi et aI •• 2001) under cHmaUc conditions of Egypt. Therefore, tile objective of this study are 

to evaluate the postpartum reproductive perfonnance of Baladl cows as compared to Ulelr cross

breed with Friesian cows dUring hot and cold seasons In Egypt, under the traditional condlUons 

of Bmali stze holdings . 

MATERIALS AND METHODS 

This work was conduded on reproductive perfomlance of Baladl and crossbreed (FrIesian x 

l3aiadi) cows under tht field conditions of small size holdings tn a small village belonging to Oe

sok city. Kafr f!;J-Shlekh governorate. durtng ili e period from June 2004 to February 2006. 

A total of 2t1 lactatIng coViB, 13 Baladl and 13 crossbreed tFrteslan x Baladl) cows were nor

mally calved and diagnosed as free of reproducUve diseases at th.e begtnning of this study. All 

arUthalS had 5-9 years of age and ranged between 3 to 6 parities. Animals were Ued under an 

open-shed during day Ume (rom 7:00 to 18~00 h and housed tled In hovel during the night. The 

anlnlals were mostly fed on bersl."el1l and Uttle amount of concentrate feed nuxture (CFM) during 

wtnter-spring period and on crop residues, CFM and variable amounts of darawa during sum

mer-autumn period. Animals were kept under Ule regular system of feeding and management 

adopted by Ibe Egyptlan farmers. 

Cows in heat after about 2 months from calving were bred by natural mating using a buH 10 

the samt village. no interference was made In tile tim.1ng of mating. or any other managertal 

pratUces followed at the studied holdlngs . MaUng was repeated for cows returned. to heat post

maung. Non-return cowe thal did not show heat signs within 4-5 weeks of maUng were left to be 

examined by rectal palpated at about 45 days post mating. 

Cows were hand mllked. tWice dally at abou~ 6:00 h and 17:00 h, and all cows were used es

senUally for mlik producUon. 
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mal producUon. 

LitUe informaUoll 16 available concerning tlle characteristics of reproductlve perfonnance of 

Saladl cmws under l1eld (NIgro et al., 1{}80) or cxperlmenlal condlUons (Ba.rkawl. et aI., 200 1 

and Et"Oaafrawy et at, 2000), and some aspects of reproducUV'e perfonnrutce of crossbred cat

Ue in Egypt [Moray et aI., 1088). 

Season of calving was reporLed to have greaL bearing on the reproducUon or some extent In 

exbUc dairy breeds (El-Keraby eli Aboul-&la. 1982 and SwIety. loo?) and Saladl cows (Har

uwi et 111 .. ~OOl) under cltmaUc condlUons of Egypt. Therefore, the objective of this study are 

to evaluate the postpartum reproductive perionnance of Baladl cows as compared to U1elr cross

breed with Fnealal1 cows during hel (Uld cold seasons 10 Egypt. under the tradlUonal condltlone 

of small sIZe holdings. 

MATERIALS AND METHODS 

ThIs Work was conduded gn reproducUve performance of Baladl and crossbreed [FrIesian x 

aalea!) cowe under tht field condItions of small size holdings in a small village belonglng to De

sok ctty, Kafr EI-Shlekh governorate, dl1rtng Ute period from June 2004 to February 2006. 

Allhna1e and m.ana.ement~ 

A total of 2a leci:aUng cows. 13 Baladl and 13 crossbreed lFtie.slan x Baledl! cows were nor

mally Calved and diagnosed BS rree of reproducUve dlseasea at lhe beginning of this sludy, All 

artlthale had 5-9 years of age and ranged between 3 to 6 pwiUce. AnImals were Ued under an 

ope))'shed tllu1rtg day IJme from 7:00 to 18\00 h and housed tied In hovel dUring the nlghL The 

anlnlals were mostly fed on berscem and lltUe amount of concentrate feed mlxtur€ (eFM) durlng 

wJnter-sprtng period and on crop residues, CFM and vartable amounls of darawa during sum

mer-aulumn period. AnImals were kept under the regular Bystem of feedlng and managemenl 

adopted by the Egyptian farmers. 

Cows in heat after about 2 months from calving were bred by naturai maUng using a bulllrl 

the same village. no lnterference was made In ilie t.:lm1ng of mating, or any other managertal 

pra~Uces followed at the studied holdLngs. MaUng was repeated for coW'S relu",oo to heat poat

maUng. Noo-return cows that did not show heat Signs Within 4-5 weeks of mating were left to be 

ex.i.Uhlned by rectal palpated at aboul45 days post mating. 

COWs were hand mUked twice dally at abou~ 6:00 h and 17:00 h. and aU COW6 were used e6-

senUally for mllk production. 
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Data recorded: 

, I ',- .1 . 
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The basal1nfonnaUon concem1ng age. par1ty. managen al system (housing and feedlngJ . date 

of the last parturttlon, oestrus signs used for heat detection, date of serv1ce and parturlUon were 

recorded, To investigate seasonal effects on the studied tra its, the year was cUvided lnto two 

main seasons. cold season extends from November to Aprl1 and the hot season from 'May to Oc

tober. 

M.U.k aampl": 

Mlole mU1;: t;aJ l::Jle:; (about 15 mt for each) were collected from 20 cows, 10 anlmals in each 

group. M1lk sarnph.;~ were taken from Ule m1lkJng bucket of each cow at the end of mU.kJng. Sam

ples were collected Startlng 9-11 days after calving twtce weekly (at 3-4 days lnlcrvaJ) unUi 10 

days froIIi the last service which was assumed to be conception service. Milk samples were 

transported in Icebox (4-5CO) to Animal Biotechnology Laboratory, Animal Production Depart

menL Faculty of Agriculture, ~ansoura University, and stored at -20Co till progesterone assay 

was perJonned, 

Determination of the onset of ovulaUou: 

Progeakl'One proflle in whole m.J.lk samples of each cow were evaluated for postpartum 1st ov

ulation IntervaJ and detecUon of sUent ovulaUon lncidence. A female was considered to be in ovu

iatory oestrus on the basis of showing oestrous behavior signs. as determined by Ute herds man 

himself (confirmed later by standing to bull and actual natural matlng Lf service took place), co· 

IncJdlng v.1th low milk P4 concentration of ~5,O ng/ml followed by an increase In P4 concentra· 

Uon to more than 5.0 ng/rnl that was sustained for at leas t two consecutive samples (about one 

week duration). This Uu-eshold level of 5,0 ng/mi was detennlned after Heap et al. (1974) and 

Lamming and Darwa.h (1998). 

Throughout progesterone prOfile of each arumal. postpartum first ovulation Interval (PPFVT) 

and inc1dence of ovulatory anoestrus cases (SUent ovulation) were recorded. 

Direct radlolnununoassay technique (RIA) was performed for deternl1nation of progesterone 

concentration In whole milk using ready antibody coated tubes kit (DIagnosis Systems Laborato

nes Texas, USA) according to the procedure auUwed by the manufacturer, 
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Dat.& recorded: 

The basallr':lfonnaUon concetnlng age. partty, manai:cri:,:l system (housing and feedlng). date 

of the last partur1Uon, oestrus Signs used for heat detectlon, date of service and parturlUon were 

recorded. To Investigate seasonAl effects on the studIed traits. the year was d.lvlded toto two 

main seasons. cold seas<>n extends from November Lo AprU and the hot season from 'May to Oc

tober. 

MIlk samples: 

Whole m.1Il:: ~arr; : 11e3 (about 15 ml for each) were collected from 20 cows. 10 animals in each 

group. Milk sample::; were taken {rom the milking bucket of each cow at the end of milkJ.ng. Sam

ples were collected slartJng 9-11 days after calving twice weekly (at 3-4 days LntervaJ) u nUl 10 

days [rolli the last service whlch was assumed to be conceptlon servIce, Mill< samples were 

transported to Icebox (4-SCO"j to Anima.! BIotechnology Laboratory, Anlmal Production Depart

menl Faculty of Agricullure. t0ansoura. University. and stored at -20Co un progesterone assay 

Wa5 performed. 

Detes-mlnatio21 of the OUGot ~ ovuIatlou: 

ProgestA:l'One profile In whole milk samples of each cow were evaluated for postPartum 1 at ov

ulatlon Interval and detection of silent ovulaUon lncidence. A female was considered to he in ovu

lalory oestrus on ilie basis of showing oestrous behavior Signs. as det.enn1ned by the herds man 

himself (conftnned later by slandlng tD bull and actual natural mating If service took place), co

Inciding with low milk P4 concentration of ~5.0 ngJm1 followed by an lncrease In P4 concentra

tion to more than 5.0 ng/ml that was sustained for at leasl two consecut1ve samples (about one 

week duration) . This threshold level of 5.0 ng/ml was detennlned after Heap et al. (1974) and 

Lammlng and [}arwssh (1998). 

Throughout progesterone profile of each a.nJ.rnal. postpartum first ovulation toterval (pPFVT) 

and incIdence of ovulatory anoestrus cases (Silent ovulation) were recorded. 

Proee&t8roDc assay: 

Direct .radiolmmunoa.ssay technJque (RIAl was perfonned for delenn1naUon of progesterone 

[!oncentratJon In whole milk using ready antibody coated tubes Itlt (DlagnoSis Systems Laborato

ries Texas. USAj according to the procedure ouUilled by the m;mufacturer. 
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8tatiatica1 analysi.: 

Data were statistically analyzed using the least squares method of analysis of variance by 

8AS (2005). ConcepUon rate was subjected to statistJcal analysis of );2. acco rding to Steel and 

Tome (1980). The dlfferences among the treatment mean were preformed uslng Duncan Range 

Test (DWlcaD. 1936). 

RESULTS AND DISCUSSION 

Oestrous a ctivity: 

Oestrua sJgn&: 

In this .study one or more of oestrus signs were recorded as indicators for onset of oestrus in 

dlfferent groups , with dlsllilct dUTerences In the frequency of using the various symptoms (Table 

I). The recorded signs were dlffercnt between both cow groups in intensity and frequency ofvart

ous symptoms. although there was consistency among the same group In Lntenslly and frequen

cy of oestrus Signs. 

The observaUons on oestrus signs of Balad! was different than that In the crossbred cows, fre

quent sniffing to other female, restlessness and sUffed teat were the main signs used in Ba1adJ 

(95.0, 80 and 70%, respectively), accompanted by one or more other signs. However. mucus dis

charge, frequent Wination and sniffing to other female (85.0, 80 and 70%, respectively) were the 

major stgns In crossbred cows (Table 1). 

It Is of ln i£rest to note tha t oestrus signs lncludJng tali-raising. response to puldng 

hand on rump, frequent urinaUon, mucus discharge, stiffed teat. drop In mUk y1e1d and In

creased body temperature were nearly frequent in both groups. While. OeslTtlS signs involving 

bellowLng and response to sUght vulva message were more detected and SnIffing to other female 

and snJfftng by other female did not observed in Salad! as compared to cro.ssbred cows 

(Table 1). In accordance with the record ed oestrus signs on cow groups, Y('ote {I9?"} found 

that restlessness. sniffing the vulva of cows on that, mounting others, raising tall when contact

ed by others. vulva swollen and secreUon of clear mucus from the vulva were mainly observed 

for animals in heat. 

In contrast, Baker and 8eide1 (198 6) found that the most important sign during heat period 

is the standing of the cow to the bull or other females fuose attempt to mount It. Darchlr et al. 

(l984) found that the percentage of cows shOwing standing oestrus in tile first. second and third 

ovulations was 23. 27 and 42%, respectJvely. 
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Statistlc.al lUIalysla: 

Data were statistically analyzed uslng the least squares method of analysIs of variance by 

BAS (2005), Conception rate was subjected LO staUsUcal analysis of X2. a.ccordlng to Steel and 

Tome (1980), The dLfferences among the treatment mean were prefonned usIng Duncan Range 

Test (Duncan. 1955), 

Oestrous activity: 

0e8lru8 sign&! 

RESULTS AND DISCUSSION 

In Lhls Sludy one or more of oestrus signs were recorded as Indicators for onset of oestrus in 

dUTerent groups, With distinct dUlerences in the frequency of using the various symptoms (Table 

I). The recorded sLgns were different betvJeen both cow groups In intenSity and frequency of vari

ous symptoms. although there was conSistency among the same group In lntcnslty and frequen· 

cy of oestrus 8lg;t'1s. 

The observauans on oestrus sIgns of Balad! was different than that In the crossbred cows, fre

qLlent sniffing to other female. resUessness and sUffed teat were the main sJgns used IXl Baladl 

(95.0, 80 and 70%, respectiveJy). accompanied by one or more other sLgns, However, mucus dis

charge. frequent urlna.tlon and sniffing to other female (85.0. 80 and 70%, respecuvely) were the 

major signs In crossbred cows rrable 1). 

It Ls of In.erest to note that oesaus sIgns mc1udJng tall-raising, response to pulL1ng 

hand on rump, frequent Urination, mucus discharge, suffed teat, drop In mJlk yield and In

creased body temperature were nearly frequent In both groups. WhlIe. oestrus sLgns lnvolvlng 

bellowing and resyonse to slight vulva message were more det.eded and sruffing to other female 

and snlfflng by other Cemale did not observed in Salad! as compared to cro.ssbred cows 

(Table I). In accordance wlth the recorded oestrus signs on cow groups. F('Dtc (1974) found 

that restlessness. sniffing the vulva of cows on that, mounting other~. rafsLng t.all wilen contact

ed by others. vulva swoUen and secretion of clear mucus from the vulva were mainly observed 

for a.nJma.ls In heal 

In contrast, Baker and Seidel (18186) found that the most important slgn during heat period 

Ie the standIng of the cow to the bull or other females lliose attempt to mount It. Darchlr at 0.1, 

(1964) found that the percentage or cows showing standlng oestrus in the first. second and Ullrd 

ovulaUons was 23. 27 and 42%, respectively. 
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Duratlon and time of oestrou8 behaviour: 

It was observed that peak of one or more signs as indicators for onset of oestrus in both 

groups occurred for different durations (Table 2). The highest dlstr1bution of cows tn both groups 

was observed to show the highest IntenSity of oestrous ac tlvtty for 6 b. Oestrous duration was 

lower In crossbred cows than In Balad! cows, since about 90% of crossbred cows did not in

crease their acUvtty peak more tiJ.an 6 h versus 70% of Baladl cows. A1so. 20% of crossbred cows 

showed short oestrous acUvity for only 3 h and 5% for long duration (>9 h) (Table 2). 

The average heat duration was reported to range from 10.6 to 16.0 h in Frtesian aIld HolsleLn 

cows (pennington et aI .. 1986; Abdel-Bary el al. , 1992 and SWiety. 1997) and from 8.6 to 
10.7 h In local African cow breeds (Zakarl, 1981 and Chicoteau et aI .• 1989). In Salad1 cows, 

Banafy (2000) reported that mean of oestrous duration was 9 .0 h. ranging from 8 to 16 h. but 

ti1e modal length (58%) of oestrous duration (8 h) was slightly longer than that reported In the 

present study (35.0% for 6 h. Table 2J. 

Based on the statement of farmers, peak of oestrus sIgns In 65-70% of cows In both groups 

occurred a t early morning between 06:00 and 09:00 h versus 20% In crossbred and 151n Saladl 

showing oestrous activity at early evening (>18:00 h). The rest of animals showed their oestrus 

at noon or afternoon between 9:00 and 18:00 h (Table 2). 

In agreement with the present results. Zakarl (1981) found a very hIgh proportion of the 

mounting and standing a.cUvlUes associated with heat occurred In the late evening or early 

momIng. However. Penn..ington et al. (1988) observed two mounting activity peaks. the flrst be· 

tween 01:00 and 03:00 h and the second between 18:00 and 24:00 h. 

Number of oestrus case. and OC8troue cycle length: 

Oestrous activity In tenn of number of animals came tn oestrus and average number of oes

trus cases tnroughout 90 days postpartum period Is shown 10 Table (3). Results revealed that all 

Saladl cows versus 90% of crossbred cows exhibited oestrous activity throughout 90 days post

partum (except one crossbred cow dId not exhibit oestrous activity). However, average number of 

oeslrus cases/animal was greater In crossbred (IA/anlmalJ than In Baladl cows (1.2/anlmalJ. 

The present number of oestrus cases/animal for BaladJ cows was lower than 1.4/anlmal 9S re

ported by IIaDafy (2000). 

The present results also revealed tha t all cows showed oestrus activity durtng hot (100%) ver

sus 90% In cold season. This means that tiJ.e observed anoestrous crossbred cow was 1n cold 

season. However. average number of oestrus cases/anImal was greater (1.4 / anlmall In cold than 
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Duration and time of oestroU8 behaviour: 

It was observed that peak of one or more sIgns as Indicators for onset of oestrus in both 

groups occurred for dillerent durations (Table 2). The hIghest dlslJibution of cows tn both groups 

was observed to show the highest intensity of oestrous activity for 6 h. Oestrous duration was 

lower in crossbred cows than in Baladl cows. slrtce about 90% of crosSbred cows did not in

crease their acUv1ty peak more than 6 h versus 70% of Baladl cows. Also, 20% of crossbred cows 

showed short oestrous actiVity for only 3 h and 5% for long duration (>9 h) (Table 2). 

The average heat duration was reported to range from 10.6 to 16.0 h in F'rteslan and Holsleln 

cows (pennlDgton et aI., 1986; Abdel-Bary et at., 1992 and Swiefy, 1997) and from 8.6 to 

10.7 h in local Afrtcan cow breeds (Za.karl. 1981 and Chlcoteau et aI., 1989). In 8aladt cows, 

Hanaty (2000) reported that mean of oestrous duration was 9 .0 h. rang111g from 8 to 16 h. but 

tbe modal length (58%) of oestrous duraUon (8 h) was sUghtly longer than that reported In the 

present study (35.0% for 6 h, Table 2). 

Based on the stalement of farmers, peak of oestrus slgns tn 65-70% of cows to both groups 

occurred at early morning between 06:00 and 09:00 h versus 20% in crossbred and 15 In Baladl 

showing oestrQUS acUVIty at early evenlng (> 18:00 h). The rest of animals showed their oestrus 

at noon or afternoon between 9:00 and 18:00 h rrable 2} . 

In agreement with the present results, Zakarl (1981) found a very high proportion of the 

mounnng and standlng B.cUvlUes assoc.1at.ed with heal occurred in the tate evening or early 

mornlng. However. Pennington ct aI. (1988) observed two mounljng acUvity peaks. the flrst be

lween 01 :00 and 03:00 h and the second between 18:00 and 24:00 h. 

Nu.mber of oestrus cases and oestrous cycle Jength: 

Oestrous acUVIty in term of number of animals came tn oestrus and average number of oes

lrus case.!! throughout 90 days poslpartum period Is shown In Table (3). Results revealed. that all 

Baladl cows versus 90% of crossbred cows e.xh.J.blted oestrous actMty throughout 90 days post

partum (except one crossbred cow dId not exhibIt oestrous activity). However. average number of 

oeslrus cases/animal was grealer tn crossbred (IA/anlmaJ) than tn 8aladl cows (1.2/antmal). 

The presenl number of oestrus CSBeS/anJ..mal for Baladl cows was lower than 1.4/anJrnaJ as re

ported by Banafy [2000}. 

The present results also revealed thal all cows showed oestrus activity during hot (100%) ver

sus 90% In cold season. This means that the observed anoestrous crossbred cow was in cold 

season. However, average number of oestrus cases/animal was greater (1.4/anlma.l)In cold than 
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1.2/animalln hot season ITable 3). 

It Is worthy noting that all Baladl cows exhlblted oestrous acUvity during both seasons. How

ever, 85.7% of crossbred cows showed oestrous behavtour In cold versus 100% of those In hot 

(Table 3). However, pronounced differences were observed In average number of oestrus cases/ 

animal during both season, belng greater In cold than In hot for crossbred cows (1 .6 and 1.01 

animal, respecUvely). While, an opposite trend was obtained for Saladl cows. belng I .O/anlmal ' 

In cold and I ,29/anlmalln hot rrable 3), 

The trend of Increase in number of oestrus cases of Baladl COws In hot than in cold contrast

ed that reported by Hanafy (2000), who found that heat cases/cow during the days open was 

1.3 In hot and 1.5 In cold season. However. the trend observed in crossbred cows Is s1mJlar to 

that obtained on Friesian cows (EI-Reraby and Aboul-Eta, 1982). 

Results tn Table {3l showed that oestrous cycle length was slmJIar In both group cows. al· 

though Baladl cows gave only one oestrous cycle In normal type versus three cycles in crossbred 

cows (the 1st was short. 2nd was nonnal and 3rd was long. Tablc 3). Most of thc prcvtous reports 

indicated that oestrous cycles ranged between 19 and 24 days (El·Kcra.by, 1970; Zakarl, 1981; 

Fonseca et aI., 1983: ~alnahendr&D and Taylor, 1090 and Keeling et aI., lS92). 

It Is worthy noUng that, all oestrous cycles of crossbred cows were observed during cold sea

son, while occurred In Baladl cows during hal season. The eITeel of season 00 oestrous cycles 

was more pronounced on Its duraUon, Stott and Wlllla.me (l962) and Gangwar et al .. (1966) . 

reported that the occurrence of long oestrous cycles (more than 24 days) was more frequent dur

lng hot ilian cold seasons. However. Zakarl (1981) reported that oestrous cycle length was long

er during tile period from January to May (26 days) than from June to December {21 days) In NI

geria. 

On the other hand. dUTerent trends was reported on the effect of season on oestrous cycle 

length of Friesian cows In Egypt. In thLs respect. Abdc1-Bary et ai, (1992) found that oestrous 

cycle length was longer (29.8 days) In cold than In hot season (25.9 days). while Swiety {1997} 

found an opposltc trend. 

Progesterone concentr.tton during oeetroua cycle: 

Concentrations of P4 In whole mllk throughout 7 and 3 pre-oestrus, 0 and 3 days post

oestrus were higher in Saladl than in crossbred cows. however. the differences were not s lgnU1-

canUy (P'tgure 1). 

The effect of calv1ng season on concentration of P4 in whole m1lk at different sampling days 
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1.2/anlmaJ In hot season O'able 3) . 

It Is worthy noting that all Baladl CQW:3 exhJblted oestrous actlv1ty during both seasons . .How

ever. 85.7% of crossbred cows showed oestrous behaviour In cold versus 100% of those In hOl 

(Table 3). However, pronounced differences were observed In average number of oestrus cases/ 

animal dur1n~ both season, being greater In cold Ulan In hot for crossbred cows (1.6 and 1.0/ 

an1mal. respectillely). While. an opposite trend was obtained for BaJa(l1 cows. belng 1.O/animal ' 

In COld and 1.29/anlmalln hot (Table 3). 

The t.r'end of Increase In number of oestrus cases of Salad! cows In hot than in cold contrast

ed thal reported by Hanafy (2000). who found that heat cases/cow during ilie days open was 

1.3 In hot and 1.5 In cold season . However. the trend observed In crossbred cows Is slmJ1ar to 

that obtaIned on F'rteslan co~ (El-Keraby and About-Ela, 1982). 

Results In Table (3) shDwed Ulal oestrous cycle length was slmHar In boLh group cows. aJ

though Baladl oows gave only one oestrous cycle In normal type versus three cycles to crossbred 

cows lUte pl was shorl, 2nd was nonnal and 3rd was long. Table 3}. Mosl of lhc prcvtous report..9 

Indlcaled that oestrous cycle3 ranged between 19 and 24 days (El.Keraby, 1970: Za.k..arl, 1981: 

Fonseca et al, 1985: R.sjaInahendran and Taylor. 1990 and Keeling et aI .. lQ92). 

1t Is worthy noting that, aU oe&lrous cycles of crossbred cows were observed durlrt,g cold sea· 

son, while OCCUlTed In Baladl cows during hol scason. The effect of season on oeslrou!'I cycles 

was more pronounced OIl Its durauon. Stott and Wllllama {1962) and Gangwar ct aI .• (l961S). 

reported that the occurrence of long oestrous cycles {more than 24 days) was more frequent dur

tng hot lhan cold seasons. However. zak.art (1981) reported that O~t..rOU5 cycle length Wa3 long

er durJ.ng the period from Jartuary Lo May (26 days) Ulan from June to December [21 d<lYs) In NI

geria. 

On the other hand. dJIferent trends was reported on the effect of season on oestrous cycle 

length of Friesian cows In Egypt. In LhlS respect. Abde1-Bary et B.1. (1992) found Ulaloestrous 

cycle length was longer (29.8 dayo) In cold Lhan In hot season (25 .9 daysJ. while Swiefy {19B?} 

found an oppOSIlC trend. 

Progeeterone concentration during oestrous eycle~ 

Concenlration.s of .PI), tIl whole milk throughout 7 and 3 pre-oestru~. 0 and 3 days post

oestrus were hIgher In Saladl than In crossbred cows. however. the differences w~re not 5tgnJIl

canUy (F1gure 1). 

The effect of Calving season on concentration of P 4 tIl whole rntlk. at dlfTerent sampling days 
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was slgnlflcanUy (P<O.05) higher In hot than In cold season only on day 3 pre-oestrus Incidence 

(24.8 va. 16.4 ng/ml). However. there was a tendency of Increasing Pq conce~traUon on days 7 

pre-oestrus. day of oestrous and day 3 post-oes trus In hot Ulan cold season. but the differences 

were nol SIgnificant (FIgure 2). 

As affected by the insignificant Interaction between cow group and season of calving. P 4 con

centration was higher in hot than In cold season throughout 7 and 3 pre-oestrus. a and 3 days 

post-oestrus In BaladJ cows. while the differences were only slgnlficant on day of oestrous. Re

versible sltuaUon was observed In crossbred cows, except on day 7 pre-oest..n;s (Figure 3). 

These results agreed wtth those reported by EJ-Gaa.frawy et aI. (2000) , who found that P q 

concentration was at Its minimum level on the day of oestrus. then increased to maximum value 

around day 15 of the oestrous cyete in Friesian and Salad! cows and decreased again. Also, 

Wettaman et al. (1972) and RamIrez-Godinez et Ill. (1982) observed marked decrease 'in P4 
concentTaUon to Its mJnimum level on the day of oestrus, tilen increased to the maximum on 

day 14 of the oestrous cyete and decreased again . 

Reproductive cfficleney mea.urements: 

PolJtpartum firllt oe.trua/service Interval: 

The differences In average lnterval from calving to first oestrus/servtce (PPFE/SI) between 

both groups were not significant. but It tended to be longer in crossbred (58.2 d) than in Saladl 

cows (47.8 d , Table 4) . This dHTel"ence reached about 11 days, indlcaUng early postpartum oes~ 

trous activity in 8alad! than in crossbred cows. 

Wide variation in the reported PPFEI for different cattle breeds, being 28.3-69.0 days In Hol

stein cows (Rajamahendran and Taylor, 1990: Lu et al .• 1992: Ramirez-Iglesia et al .. 1993 

and Ellteban et al .• 1994), 51.5-65.7 d In Friesian cows (Kadoom. 1991 and Swiefy. 1997); 

73.0 d In Finnish cows (Mlettlnen, 1990) and 95.0 d 10 lebo cattle (Soto-BeUoso et al .• 1997), 

Howeve ... longer PPFEI than that presented herein was reported on Saladl cows, being 55.3 d 

(Barkawl .t 01 .. 2(01), 68.7 d (DamaraJlY, 2007) and was 71.5 d (EI-Wardan.I et 01 .. 2000) . 

Also. longer P?FSI was reported on BaladJ cattle, ranging between 57.6 and 87.3 days (Oloula. 

1968; Moray et aL, 1984 a: 1986; Hanafy. 2000 aDd Zahed et aI,. 2001). 

Also. the obtained PPFSI of crossbred cows was shorter 122 and 125 days after the first and 

second calving as reported by Morsy at aI. (1986) for crossbred cattle in Egypt. While. El

Gaauawy at aI. (2000) reported that length of PPFOI was shorter in Salad! compared with FrIe

Sian cows 10 Egypt (35.5 and 41.0 days, respecUvely) . However , EI-Wardanl at aI., (2000) 
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was slgnlflcanUy (P<O.05) hlgller in hol than In cold season only on day 3 pre-oestrus Incidence 

(24.8 vs. \6.4 ng/mI). However, there was a tendency of Increasing P4 conce~tratlon on days 7 

pre-oestrus, day of oestrous and clay 3 post-oestrus In hot than cold season, but the dUTerences 

were not significant (FIgure 2J. 

As affecled by the insignificant InteracUon between cow group and season of calving. P4 con

centration was higher in hot than In cold season throughout 7 and 3 pre-oestrus, 0 and 3 days 

post-oestrus In Salad! cows. while the differences were only slgnlficant on day of oestrous. Re

versJble slluaUon was observed in crossbred cows, except on day 7 pre-oestrus (Figure 3). 

These results agreed with those reported by El-GaafrAwy et aI. (2000), who found that P4 
concentration was at Its mln1mum level on the day of oestrus. then increased to maximum value 

around day 15 of the oestrous cycle In FIiesian and Baladi cows and decreased again. Also, 

Wetteman et aI. (1972) and RamJ.rcz...Godinez et 81. (1982) observed marked decrease·in P4 

concentraUon to ita m1.n1m.um level on the day of oestrus, tilen increased to the maximum on 

day 14 of the oestrous cycle and decreased again. 

Reproductive officiency meaS1Uements: 

Postpartum first oestrus/service Interval: 

The dtfi'erences in average interval from calving to first oestrus/service (PPFE/SI) between 

both groups were not sJgnl1lcant. but It tended to be longer Ln crossbred (58.2 d) than in Saladl 

cows (47.8 d, 'fable 4). This difference reached about 11 days, indicatlng early postpartum oes

trous actlvity in BaladI than in crossbred cows. 

Wide varlatlon in the reported PPF'EI for different catOe breeds, being 28.3-69.0 days In Hol

stein cows (Rajamahendran and Taylor, 1990; Lu et at, 1992; Ram.irez...Igleala et al .. 1993 

and Esteban et aI" 1994}, 51.5-65.7 d In Friesian cows (Kadoom. 1991 and Swiety, 1997); 

73.0 d tn Finnish cows (M1etUnen. 1990) and 95.0 d in lebo cattle (Soto-BeUosa et aI .• 1997). 

However. longer PPFEI than that presented herein was reported on Saladl cows, being 55.3 d 

(Barkawi et al .• 2001). 68.7 d (Dama.ra.ny, 2007) and was 71.5 d (El-Ward.a.ni et al .• 2000). 

Also. longer PPFSI was reported on Balad! cattle, ranging between 57.6 and 87.3 days (Oloufa. 

1968; Moray et d, 1984 & 1986; Hanafy. 2000 and Zahed et ai" 2001). 

Also. the obtained PPFSI of crossbred cows was shorter 122 and 125 days after the first and 

second calving as reported by Moray ct al. (1986) for crossbred cattle in Egypt. WhUe. Et

Gaafrawy tit al. (2000) reported that length of PPFOI was shorter in Salad! compared with FIie

alan cows in Egypt (35.5 and 41.0 days, respectively). However, El-Wardanl ct aI., (2000) 
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reported that length of PPFSI was shorter in Baladl cows In Egypt (68.5 days). 

The shorter Jength. of PPfEI in Baladl cows was almost associated W1th significantly (P<O.05) 

higher frequency distribution of animals displaying theJr postpartum first oestrus wIthin two 

months from calving than those of In crossbred cows 000 and 66.7%, respectively} . On the other 

hand, all anlmals of crossbred cows showed thelr first oestrous acUvity within three months 
postpartum fTable 4) . 

MeanwhUe. the obtaJned all Baladl cows displaying PPFEI wtth 2 months postpartum (l00%) 

was higher than that reported by Hanafy (2000), who reported that about 62% of the Baladl 

cows showed their first oestrus dwing the first two months postpartum Increased to be 82% at 

the end of third month. 

Although Ule errect of caJvtng season on PPFO/SI not significant Frable 4). there was a ten

dency of longer PPFO/SI in hot llian in cold season (57. 1 and 48.8 days, respectively). This ten

dency was attributed to that frequency dlstr1bution of animals showing oestrous activity within 2 

months postpartum was Significantly (P<O.05) higher in hot than to cold {84.6 and 58.3%. re

spectively, Table 41. 

The lnleracUon between cow group and season was not slgnlficant. For boUl groups In both 

seasons, It was found that Balad.J cows showed longer PPFO/Slin cold than in hot season, whlle 

crossbred cows showed an opposite trend ('Table 4J . 

In accordance with the results of Baladl cows. Barkawi et at. (2001) found that cold season 

calved of Baladl cows had relatively longer PPFSI llian in those calved in hot season. The shorter 

PPF$I of hot season calvers was atlrthuted to Uleir ablllty to express sexual behaviour. However. 

Mony et at (1084) reported that animals that glve birth for thelr calves durtng late winter 

scored tJl.e shortest PPFSI (35 days), whlle ll10se calved durtng autumn recorded the longest pert

od 005.6 days) . 

Also. in agreement with the obtained results, SWiety (1907) reported no slgn1flcant effect of 

season of calving on PPFOI of Friesian cows. However, in Jersey cows, PPFSI was shorter for 

cows that calved dwtng winter than summer or autumn seasons by about 11 days (Fonseca et 

al., 1983). Also, cavetltaDy et aI. (1985) found that Holstein cows whJch calved during the hot 

season had longer PPFSI (71-79 days) than those calved during the cold season (62-69 days). In 

Italy, Bagnato and Oltenacu {1994} found that PPFSr of Friesian cows was longer tn hot than 

cold season. These findtngs may indIcate the trend of change in PPFOI of crossbred cows in hot 

and cold seasons. 
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reported that length of PPfSI was shorter in Baladl cows In ggypt (68.5 daysl. 

The shorter length of PPFEI in Baladl cows was almost assoclated WIth significantly (P<O.05) 

hIgher frequency distribution of animals dIsplaying their postpartum first oestrus within two 

months from calving than those of In crossbred cows (l00 and 66.7%, respectively). On the other 

hand, all anlmals of crossbred cows showed their llrst oestrous acUvity within three months 

postpartum (Table 4). 

Meanwhl.le, the obtalned. all Balad! cows displaying PPFEI wi,th 2 months postpartum (100%) 

was higher than that reported by H.ana.fy (2000), who reported that about 62% of the Balad! 

cows showed their first oestrus during the first two months postpartum increased to be 82% at 

the end of th1rcl month. 

Allhough the effect of caJvtng season on PPFO/S1 not significant (Table 4). there was a ten

dency of longer PPFO/SI in hot than in cold season (57.1 and 48.8 days, respectivelyL This ten

dency was attr1buted to that frequency distribution of antmals showing oestrous actiVity within 2 

months postpartum was significantly (P<O.05) higher in hot than in cold (84.6 and 58.3%, re

spectively, Table 4). 

The lnleraction between cow group and season was not SignIficant. For both groups In boU) 

seasons, It was found that BaJadJ cows showed. longer PPFO/SI In cold than in hot season, while 

crossbred cows showed an opposite trend (Table 4). 

In accordance With the results of Balad! cows, Barkawi et aI. (2001) found that cold season 

calved of BaladJ cows had relatively longer PPFSI than in those calved In hot season. The shorter 

PPFSI of hot season calvers was atlrlbuted to their ability lo express sexual behaviour, However, 

Morsy et ai. (1984) reported that animals that give birth for their calves during late winter 

scored the shortest PPF'SI (35 days), while iliose calved during autumn recorded the longest peri

od 005.6 days). 

Also. in agreement wtth the obtalned results, Swiety (1997) reported no slgn1flcant effect of 

season of calving on PPFOI of Frtes(an cows. However, in Jersey cows. PPFSI was shorter for 

cows that calved dunng winter than summer or autumn seasons by about 11 days (Fonseca et 

al .• 1983). AlBo. Cavestany et at, (l9SIS) found that Hoisteln cows wWch calved during the hot 

season had longer PPFSl (71-79 days) than those calved during the cold season (62-69 days). In 

Italy, Bagnato and Olten.a.cu (1994) found that PPFSI of Friesian cows was longer in hot than 

cold season. These findings may indIcate the trend of change In PPFOr oC crossbred cows to hot 

and cold seasons. 
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Service period aDd number of service. per conception: 

Results presented in Table (5) show that length of se.rvtce period (SP) was shorter and number 

of services per conception (NS/C) was less In Baladl cows (3.8 days o.nd 1.14 SIC) than in cross

bred cows 03.4 days and 1.42 SIC). but the dlfferences were not s1gnificant. Length of SP was 

longer by about 10 in crossbred as compared to BalacU cows. 

The shortest SP In Balad l cows was associated with U1e highest distribution (84.6%) of ani 

mals required one service to conceive and all anImals required 1-2 services per conception. How

ever, crossbred cows lnspU.e of lower percentage required one service per conception (66.7%), 

was related to that about 18% of crossbred cows reqUired three servtces to conceive. 

Wide variation was recorded for number of services required fo r conception of catue, rangmg 

from 1.8 to 3.4 In FJieslan and Holstein cows (Butler et aI .• 1981; Caveatany et aI. , 1985; 

Faust et aJ .• 1988: Basuney, 1990; Farin et al .• 1994: Sprecher et aI., 1997 and. Swlefy, 

1997) and 1.8-2.6 in Saladl cows (Moray et aI .• 1984 & 1986) , On the other hand. Hanafy 

(2000) found that NSC of Baladl cows ranged from 1 to 3 with a n average of 1.3 and percentage 

of animals th:Jt conceived from first service, being 76.5%. EI-Wardani et al., (20.0.0.) reported 

that of NSC of Baladl cows ranged from 1 to 4 servtces/concepUon wlUl an average of 1.8 and 

length of SP between 0 to 233 days with an average of 43.8 days. Recently. Damarany. (2007) 

reported that NSC of Baladl cows ranged from 1 to 3 services/conception with an average of 1.4 

and length of S P between 0 to 195 days with an average of 23.8 days and percentage of animals 

that concetved from first servtce, belng 67.5%. 

Such trend between bolli groups In SP and NSC, beside the earliest resumption of postpar

tum ovarian and Intensity of oestrous activities Indicated higher reproductive peIiormance of Sa

ladl cows than crossbred cows. 

The present results In Table (5) show that average SP was shorter and NS/C was less in hot 

(3.8 days and 1.14 SIC) limn In cold season (13.4 days and 1.42 SIC). but Ulls difference was 

not s ignificant 

Th.1s tendency come in line with significant (p<0.05) Increase in percentage of ~als con

ceived after the first service In hot than in cold (84.6 and 66.7%. respect1vely). HowLver, frequen

cy dlstJibution of cows requlred 2 services per conception was InslgnlncanUy higher In cold than 

In hot (Table 5). 

It Is of interest to note that all animals required 1-2 services to conceive In hot and 1-3 servic

es In cold season (Table 5). Also, the interacUon between cow group and calving season on each 

of SP and NS/C was not slgn1ficant rrable 5) . Average SP was longer and NS/C was higher In 
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Service period and number of services per conception: 

Results presented in Table (5) show that length of service period [SP) was shorter and number 

of services per conception [NS/C) was less In Saladl cows (3.B days and 1.14 SIC) than in cross

bred cows (l3.4 days and 1.42 SIC). but the dlfferences were not slgnillcant. Length of SP was 

longer by abouliO 10 crossbred as compared to Balad! cows. 

The shortest SP In Baladl cows was associated With the hJghest distribution 184.6%) of ani

mals required one service to conceive and all anlmals requLred 1-2 services per concepUon. How

ever, crossbred cows lnsplte of lower percentage required one service per concepUon (66.7%). 

was related to lliat about 18% of crossbred cows required three services to conceLve. 

Wide variation was recorded for number of services required for conception of catUe, ranging 

(rom L.B to 3.4 In FrlesLan and HolsteIn cows (Butler et aI., 19B1; Cavestany et aI .• 19SfS; 

Faust et 81 .• 1988: BasUDey, 1990; Factn et al .• 1994; Sprecher et aI., 1997 and Swiety, 

1997) and 1.8-2.6 10 Baladl cows (Moray et aI .• 1984 & 1986). On the other hand, Hanafy 

(2000) found !bat NSC of BaJad.l cows ranged from 1 to 3 willi an average of 1.3 and percentage 

of anLmals that conceived from first service, being 76.5%. EI-Wardanl et al., (20.0.0.) reported 

llial of NSC of Baladl cows ranged from 1 lo 4 services/concepUon with an average of 1.8 and 

length of SP between 0 to 233 days willi an average of 43.8 days. RecenUy. Damarany, (2007) 

reported that NSC of Baladl cows ranged from 1 to 3 services/conception with an average of 1.4 

and length of SP between 0 to 195 days With an average of 23.8 days and percentage of animals 

thal conceived from first service, being 67.5%. 

Such trend between bolli groups in SP and NSC, beside the earlle.st resumption of postpar

tum ovarlan and Intensity of oestrous activities Indicated higher reproductive performance of Ba

ladl cows than crosabred cows. 

The present results in Table [5) show that average SP was shorter and NS/C was less in hot 

(3.8 days and 1.14 SIC) OIDn In cold season (L3.4 days and 1.42 SIC). but Ulls difference was 

not signtficant. 

1l1J5 tendency come In line with Significant (p<O.05) increase in percentage of ~als con

ceived after the Orst service In hot than In cold (B4.6 and 66.7%. respectively). Howtver. frequen

cy dlsl.JibuUon of cows required 2 services per conception was lnslgntOcanUy higher In cold than 

in hot (Table 5). 

It is of interest to nole thal all anlmals required 1-2 serv1ces to conceive In hot and 1-3 servic

es in cold season (Table 5). Also, the lnteractlon between cow group and calving season on each 

of SP and NS/C was not slgnillcant (Table 5). Average SP was longer and NS/C was higher in 
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crossbred cows on cold season, while an opposite trend was recorded for BaJad\ cows ITable 5). 

The trend of differences between both seasons tn crossbred cows came In line With the resul ts 

on Friesian cows raised In Egypt. EI-Keraby and Abou-Ela (1982) and Faust et al. (I988) 

found that NS/C was greater in summer (2.2-2.6 ser./concepUon) than In other seasons (1.7-2.1 

ser'/concepUon) . Also in USA. Caveutany et aI . (l9Sd) showed that the average NSC of Holstetn 

cows was greater (4.5-5 .3 ser./conception) in hot monilia (May to August) than 2.3-3.6 servtces/ 
conception in cold months (September to AprtJ). 

On the contrast. Ray ot ai, (1992) and Swiefy (1997) reported that VI1.nter calvers requ ired 

more servtces (2. 1--4.1) than sUlJUller one (1.9-2.4), However. n o slgntficant difference 111 NS/C 

between winter and sununer caJvers (Kumar et aI., 1988), however, w1nter calvers required 

more services 12.1-4 .1) than summer one (1 . .9-2.4) as reported by Ray et aJ. (1992) and Swiety 

(1997). 

On the contrary, Hanafy (2000) found that In Salad! cows. the average of NS/C in 

cold and hot season was equal in the two seasons (1.3 services). However. conception rate 

from the first service in cold season was higher than in the hot season (87.5 and 66.7%. respec

Uvely) . 

Day. open (DO) : 

Average number of DO was s lgn1IlcanUy (P<0.05) shorter in Balad1 cows than in crossbred 

cows (51.6 va. 71.6 d, Table 6). S uch dtfferencc (20 days) was mainly In rdaUon to shorter 

PPF'E/SI (47,4 dJ and SP (3.8 dJ In Sa ladl than In crossbred (59.9 and 11.7 d, respecUvely. Ta

ble 6). 

The obtained DO of Balad l cows (51.6 days) was shorter than that reported on Egyptian Sala

dl cows, ranging between 70.8 days (Bukawt et aI., 2001) and 153 days (Morey et ai. , 1984) 

under expertmental conditions. However. EI-Wudanl et aI. (2000) reported that length DO of 

Saladl cows under field condition ranged between 45 to 285 days with an average of 103.4 days. 

These dlfferences are mainly related to differences in managertal factors between expertmentaJ 

stations and field conditions and even w1illin each of them. 

However. the obtained mean or DO of crossbred cows was shorter than those reported by El

Keraby and Aboul-Ela (1982): Kadoom (1991)i Etekcr et aI. (1996) and Pursley ct al. (1997) 

on Flieslan cows. 

The shortest DO In Saladl cows was associated with slgntftcanUy (P<O.05) higher distribution 

(92.3%) of Saladl cows conceiving w1thln 2 months postpartum than 33.3% of animals in cross-
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crossbred cows on cold season . while an opposlle lrend was recorded for Baladl cows ITable 5} . 

The trend of differences between both seasoos In crossbred cows came In !tne wtth the results 

on FrieSian cows raised In Egypt. EI-Keraby and Abou,Ela (1982) and Faust et al. (1988) 

found that NS/C was greater in summer (2.2-2.6 ser./conception) than in other seasons (1.7-2.1 

aer./concepUon) . Also in USA, Cavestany et aI. (l985) showed that the average NSC of Holstein 

cows was greater (4 .5-5.3 ser.jconception) in hot months (May to August) than 2.3-3.6 seIV1ces/ 

conceptlon In cold months (September to AprtJ). 

On the contrast, Ray et aI. {19921 and Swiefy (1997) reported that winter calvers required 

more services (2.1--4.1) than surruner one (1.9-2.4) . However. no sIgnIficant dlfference Lo NS/C 

between winter and summer calvers (Kumar et aI., 1988). however. winter caJvers requlred 

more serv.ices (2.1-4 .1) than sununer one (1,.9-2.4) as reported by Ray et aI. (1992) and Swiefy 

(1997) . 

On the contrary. Hanafy (2000) found that \n Baladl cows. the average of NS/C In 

cold and hot season was equal In the two seasons 0.3 servlces}. Howeves. concepUon rate 

from the first seMce 1n cold season Wl:\S higher than In the hot season {87.5 and 66."JOAl. respec

tively) . 

Days open (nO) : 

Average number of DO was significantly {P<O.05} shorter in BaiadJ cows than in crossbred 

cows (51.6 VS. 71.6 d. Table 6). Such difference (20 days) was maInly tn rdaUon La shorter 

PPFE/SI {47.4 dJ and SP (3 .8 d) 10 BaJadl lhan In crossbred (59.9 and 11.7 d. respectively. Ta

ble 6) . 

The obtained DO of Saladl cows (51.6 days) was shorter than that reported on Egyptian BaJa

dl cows. rangtng between 70.8 days (Barkawi et aI., 2001) and 153 days (Morsy et aI .• 19&4) 

under experlmentaJ conditionS. However. EI-Wardanl et aI. (2000) reported that length DO of 

Saladl cows under field condition ranged between 45 to 285 days with an average of 103.4 clays. 

These differences are mainly related to difJerences in managerial factors betvJeen exper1mental 

stations and field condltlons and even within each of them. 

However. the obtained mean of DO of crossbred cows was shorter than those reported by El

Keraby and Aboul-Eta (1982): Kadoom (1991); Ricker et al. (1996) and Pursley et aI. {l9971 

on Frteslan cows. 

The shortest DO In Baladl cows was assoclated with slgnUkantly (p<O.05) higher dlstributJon 

(92.3%) of Baladl cows concelving withln 2 months postpartum than 33.3% of animals In cross-
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bred. The opposite was observed wlthln the 3rd month postpartum (7.7 and 66.7%, respectively, 

Table 6). 

As compared to DO of Baladl cows within two months postpartum (92.3%) reported In this 

study, Hanafy (2000) found lower frequency distribution of the expertmental cows having DO 

less than 60 days, being 53%, whUe 41 % and 6% of cows had DO between 60 and 120 days, and 

> 120 days, respectively. 

However. In comparing the results of crossbred cows w1th Friesian cows, several 

authors fond that onJy 51.4% of anlmals had DO less than 90 days, while 28.6% 

and 22.8% had DO of 90, 180 and > 180 days, respectively (Butlu and Smith. 1989; EI

Ashram. 1993: Risco et at., 1994: Elcker et at .. 1996: Pursley et at" 1997 and Swiefy. 

1997). 

The large vactation among estimated DO can most probably be attributed to the difference in 

physiological . managerial. and cllmatic conditions. This emphaSized tbat the length of DO Is ap

parenUy not specific to Ule group. but could be shortened by Improving managerial practices 

particularly oes trous detecUon. 

The short DO reported In this study for all groups was found to be affected by heat detecUon 

regimen. Barkawl et a1. (1999) suggested that increasing frequency of heat detection would 

have a positive impact on the fann profitab1l1ty and productive life of animals. 

The effect of calving season on DO was not Significant. although DO tended to be shorter in 

hot thon In cold sc~son (60 .9 antI 62.3 days, respecUvcly, Table 6). '11115 was alLrlbulcd tu shurl

er PPFE/SI (57,1 and 48.8 days. respecUvely) and SP (3 .8 and 13.4 days, respectively) In hot 

than in cold season rrables 4 and 5) , 

It is of lnterest to note that the observed shorter DO In hot than In cold was associated with 

hIgher percentages of animals haVing DO of s60 and :;--60-90 days In hot than In cold. Also, ani

mals In hot season had only 90 days postpartum as DO versus >90 day postpartum In cold sea

son fJ'able 6). 

,1lC effect of Inlcractloll l>clwccn calving season and cow group on DO was nol staUstically 

significant rrable 6), In crossbred cows, DO tended was shorter in hot than In cold (68.0 vs. 75.2 

d), butlhe opposite was for Baladl cows. being shorter In cold Ulan In hol (49.3 VS. 53.7 dJ . This 

trend disagreed that reported by Hanafy (2000). who found that DO was longer 1n cold than In 

hot season, but the dJ1ference was not s1gn1ftcant. In accordance with the results of crossbred 

cows, Swtefy (1997) reported tilat DO was longer for cold season calvers tilan hot season ones 

(182.7 and 85.0 days respectively. P<O.05). 
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bred. The opposite was observed within the 3rd month postpartum (7.7 and 66.7%. respectively. 

Table 6). 

As compared lo DO of Baladl cows within two months postpartum (92.3%) reported In this 

study, Hanafy (2000) found lower frequency dJstrtbuUon of the expertmental cows having DO 

less than 60 days. being 53%, whUe 41% and 6% of cows had DO between 60 and 120 days. and 

>120 days. respectively. 

However. In comparing the results of crossbred cows with Friesian cows, several 

authors fond that only 51.4% of animals had DO less than 90 days, while 28.6% 

and 22.8% had DO of 90, 180 and > 180 days. respectively (Butler and Smith. 1989; El

Ashram. 19G3; Risco et aI., 1994; Elcker et al.. 1996: Pursley et &1" 1997 and Swfefy, 

1997). 

The large vaIiation among estimated DO can most probably be attributed to the difference Ln 

physlologlcaJ. manageIial, and ellmaUc condlUons. This emphasl.zed that the length of DO Is ap

parently not specJOc to Ule group, but could be shortened by Improving managerial practices 

particularly oestrous detection. 

The short DO reported In this study for all groups was found to be affected by heat detectJon 

regimen. Barkawi et at. (1999) suggested that increasing frequency of heat detecUon would 

have a posItive lmpact on the farm profltabWty and productive llfe of anlro.als. 

The effect of calving season on DO was not slgnUlcant, although 00 tended to be shorter In 

lIollhnn In cold season (60.9 and 62.3 duys. respecUvely. Table 6). '111\s was alLrlbulc<.1 lo shorL

er PPFE/Sl (57.J and 48.8 days, respocUvely) and SP (3.8 and 13.4 days. respectively) In hot 

than 10 cold season (Tables 4 and 5). 

It Is of toterest to note that the observed shorter DO to hot than in cold was associated wlU1 

higher percentages of anlmals having DO of ~60 and >60-90 days in hot than in cold. Also, ani

mals to hot season had only 90 days postpartum as DO versus >90 day postpartum in cold sea

son (Table 6). 

111C cITecl of InlcracLlolI bctween calving s<:ason and cow group on DO was nol staUsUcally 

slgn111cant (Table 6). In crossbred cows, DO tended was shorter in hot !..han in cold (68.0 VB. 75.2 

d), bul the opposIte was for Baladl cows. beIng shorter in cold than In hot (49.3 vs. 53,7 d). This 

trend disagreed that reported by Hanafy (2000). who found that DO was longer in cold than Ln 

hot season. but the dtfference was not st.gn1f)cant In accordance with U1e results of crossbred 

cows, Swiefy (1997) reported that DO was longer for cold season caJvers than hot season ones 

(182.7 and 85.0 days respectively, P<O.05). 
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Calru.g Interval (en, 

Average length of CI was stg.n!flcantly (P<0.05) longer (346.6 d) in crossbred fum In Baladl 

cows (336.5 days. Table 7). Such dUTerence was maJn1y in relaUon with shorter DO in BaladJ 

(51 .6 days) than In crossbred cows (71 .6 days. Tables 7). 

The obtalned CI of Baladt cows (336.5 days) was shorter than those reported on EgypUan Ba

ladl cows, being 359.0 days (Hanafy, 2000), 381.6 days (Oloula, 1968), 386.7 days (E1-WardanJ 

et aI .• 2000), 401.3 days (Mony et al., 1084),419.0 days (Asker et aI .• lOftS) and 421.0 days 

(Nlgm et at., 2006). However, the recorded CI of crossbred cows was shorter than those report

ed on crossbred cows to Egyp t by Nigm et aI. (2006) being 402 days. Also, Its was shorter than 

those reported on Friesian cows by El-Shelk.h (1998) and Thalkarl et aI. (199lS). being 472 and 

429 days, respectively. These dtlTerences were malnly associated. with the difTerenccs In DO. Th.Js 

means that CI of crossbred cows had almost moderate values between Baladl and Frteslan cows, 

which may indicate some beneficial effects of crossing Baladl cows with Fr1eslan on reproductive 

perfonnance of crossbred cows under the EgypUan condlUons. 

The shortest CI 1n SaladJ cows was assodated willi Significantly (P<0.05) hlgher dlsbibuUon 

(76.9%) of animals having CI of <330 days. and slgnlflcanUy (P<O.05) lower percentage (23.1 %) of 

animals having Cl between 331 and 360 days as compared to 15.4 and 61.5% In crossbred 

cows, respectively ffables 7). 

It Is of Interest to note that all Baladl cows (lOOq.b) had Cl up to 360 days (12 mol as com

pared to >390 days (> 13 mol In crossbred cows rrable 7). In Baladl cows. Hanafy (2000) Indicat

ed that 47% of the experimental cows had CI <340 days . whUe 23.5, 6.0 and 23.5% of cows had 

Cl between 341-370, 371 -400 and >400 days, respectively. 

The effect of calvtng season or Its interaction with cow group on Cl length was sla

Ustlcally not slgniflcant. and CI was nearly slmJJar in hot and cold seasons ITable 7). In 

Baladl cows. nearly slnUlar Cl was obtaLned. In cold and hot seasons (324.3 and 328.7 days, re

spectively) . However. Cl of crossbred cows contrasted Saladl cows. bcing longer In co ld Lhan In 

hol (350.2 vs. 343.0 days. respectively). In s1m1larity with the present results, Slama et aI. 

{l976} and Mohamed (l087) reported that calving season had no slgnlflcant effect on Cl of 

cattle. 

In accordance with the present results of crossbred cows. EI-Menoufy ct aI. (1984) and 

Thalkari et at. (l99d) found the longest calving lnlerva.l (410-423 d. respectively) was recorded 

In cold months. while the shortest CI (359- 408 d, respectively) was oblalned 10 hot monilis fo r 

dalry cows. However, several InvesUgaUons Indicated the shortest 1405 d ays) CI in autumn cal

vers (September· November) and the longest (458 days) in spring calvers (March-May) as reported 
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Calving int6I'Val (eI): 

Average length of CI was s\gntllcanUy (P<0.05) longer (346.6 d) in crossbred than In Baladl 

cows (336_5 days. Table 7). Such dUTerence was maJnly 10 relaUon with shorter DO Ln BaladJ 

[51.6 days) than In crossbred cows (71.6 days. Tables 7). 

The oblalned CI of Baladl cows {336.5 days} was shorter than those reported on Egyptian .Ba~ 

ladl cows, being 359.0 days (Hanafy. 2000). 381.6 days (Oloufa. 1968), 386.7 days (E1~WaJ'd.anJ 

et at, 2000), 401.3 days (Many et al.. 1984.),419.0 days (Aliker e:t aI., 1968) and 421.0 days 

(Nlgm et at .. 2006). However, the recorded CI of crossbred cuws was shorter than those report

ed on crossbred cows In Egypt by NIgro. et. al. (2006) bemg 402 days. AlSO, Its was shorter than 

lhose reported on F'r1e.slan cows by El-Sheikh (199B) and Tba..lkarl ct al. (1995). betng 472 and 

429 days, respectively. These differences were mainly associated willi lhe dJfferences In DO. Th..la 

means that C( of crossbred cows had almost moderate values between Saladl and F'rteslan cows. 

which may indIcate Borne beneJlclaJ e{fects of crossing Baladl cows with F'fteslan on reproductive 

perfonnance of crossbred cows under the EgypUan condll.1ons. 

The shortest CI in Baladl cows was essocJated wlUl slgntftcanUy (P<O.05) higher distribution 

(76.9%) of an1m.a.Is having CI of <330 days. and slgnillcantiy (P<O.05) lower percentage (23.1 %) of 

animals havlng Cl between 331 and 360 daye as compared to 15.4 and 61.5% In crossbred 

cows, respectively (Tables 7). 

It Is of Intereet to nok that all 13a1adl cows (l000/0) had C[ up to 360 days (12 mol as com

pared to >390 days (>13 mol In crossbre<l cows (Table 7). In Baladl cows. Hanafy (2000) Indicat

ed thaL 47% of the experimental cows had CI <340 days. while 23.5. 6.0 and 23.5% oC cows had 

CI between 341-370. 371·400 and >400 days, respectively. 

The en-eel of calvtng season or Its Interaction with cow group on Cl length was sta

Ustically noL SIgJl1flcant. and CI was nearly sLmJlar tn hot and cold seasons (fable 7). 1n 

Baladl cows. nearly sJI1l11ar CI was obtaJned In cold and hot seasons (324 .3 and 328.7 days. re

spccUvcly). However. el of crossbred cuws conLrasled Saladl cows . uclng longer In cold lhan In 

hot (350.2 '.IS. 345.0 da.ys. respectively). 111 similarity wtth the present results, Slama et al. 

(l97B) and Mob.aJlled. (1987) reported that calving season had no slgn1Ilcant effeCt on CIof 

cattle. 

In accordance with the present results of crossbred cows. EI-Menonfy et al. (1984) and 

Thalkarl et al. (19~6) found the longest caMng interval (410-423 d. respectively) waB recorded 

(n cold. months, whUe the shortesl CI (359- 408 d. respectively) was obl..alned I.n hot months for 

dalry cows. However. several tnvesUgaUons indicated the shortest (405 days) CI in autumn cal

vel'S (September-November) and the longest (4.58 days) In spring calvers (March-May) as reported 
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by Mohamed (1987). In Baladl cows, Handy (2000) found that cold season calvers had longer 

CI compared to the hot season one, however, but tile dlfTerence was not stgnlflcant. 

Herd pregnancy rate (%): 

Results shown in Table (8l cleared that average herd pregnancy rate of cows within 60 days 

postpartum was affected slgnLficanUy (P<0,05) by cow group, being hlgher for Balad! (92.3%) 

than crossbred cows (30.8%). These rates lncreased to be 100% tn Saladl and 92.3% in cross

bred cows (P<0.05) within three montns postpartum. It Is of interest to note that 7.7% of cross· 

bred cows did not conceive durtng 90 days postpartum. 

The reported concepUon rate of BaladJ in this study is pronouncedly hJgher than that found 

by Hanafy (2000), belng 64.7% wtililn 90 days postpartum. under exper1mentai condiUon. Also, 

the general concepUon rate followtng the first 1osemJnaUon of Baladl cows reported by Oloufa 

{lOSS), being 43.2% or by Morey et aI. (l984). be10g 54.3% was lower than that reported 10 the 

present study, being 100% wtthJn 90 days postpartum. The present pregnancy rate wtthIn two 

months postpartum of crossbred cows are higher by 20% than that reported by Swiety (1097) 

on Friesian cows raised in Egypt. 

Pregnancy rate of cows withln 60 and 90 days postpartum was affected significantly tP<O.05} 

by calving season, being hJgher durtng hot than cold season (Table 8). As affected by .the interac

tion between cow group and calving season, It Is of Interest to note that calving season had re

versible effect on each group. All Saladl cows were conceived during 2 months postpartum In 

cold and during 3 months postpartum In hot season. However. all crossbred were conceived 

durtng 3 months postpartum In hot versus only 85.7% In cold season (Table 8) . 

In accordance with results of Baladl cows. Hanafy (2000) found no significant effect of calv

Ing season on conception rate. being higher after the 1st service In cold than hot season. Howev

er within the Orst 90 days postpartum. It was higher in hot fuan in cold season (62.5 vs. 66.7%). 

In conclusion. local EgypUan cows CBaJadll showed better postpartum reproductive perfor

mance than crossbred cows (Baladl x Friesian). in parUcular in hot season. On the other hand. 

most reproductive measures of crossbred cows lmproved in hot season as compared to Friesian 

cows raised under 8urruner condlUons In Egypt 
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by Mohamed (1987). In 8aladl cows. Hanafy (2000) found that cold season calvers had longer 

CI compared to the hot season one, however. but the dUference was not slgn.lflc.aIlt. 

Herd pregnancy rate (%): 

Results shown in Table (8) cleared that average herd pregnancy rate of cows within 60 days 

postpartum was affected slgnL6canUy (P<0.05) by cow group, being higher for Saladl (92.3%) 

than crossbred cows (30.8%). These rates increased to be 100% in 8aladl and 92.3% in cross

bred cows (P<0.05) withln three months postpartum. It is of interest to nole tilat 7.7% of cross

bred cows did not conceive during 90 days postpartum. 

The reported conception rate of Salad! in this study is pronouncedly hlgher than that found 

by Hanafy (2000), being 64.7% within 90 days postpartum. under expertrnental condition. Also, 

the general conception rate folloWirlg tile first insemination of Baladi cows reported by Oloufa 

(lOSS). belng 43.2% or by Morsy et aI. (1984), being 54.3% was lower than that reported in the 

present study. being 100% within 90 days postpartum. The present pregnancy rate within two 

months postpartum of crossbred cows are hIgher by 20% than that reported by Swiefy (1997) 

on Friesian cows raised in Egypt. 

Pregnancy rate of cows within 60 and 90 days postpartum was affected signiftcantly tP<0.05J 

by calving season, being higher durtng hot than cold season (Table 8). As affected by.the lnterac

Uon between cow group and calvtng season, It Is of Interest to note that calving season had re

versible eITecl on each group. All BaJadl cows were conceived durtng 2 months postpartum In 

cold and durtng 3 months postpartum In hot season. However. all crossbred were conceived 

during 3 months postpartum In hol versus only 85.7% In cold season (Table 8). 

[n accordance with results of Saladi cows. Ranafy (2000) found no significant effect of calv

Ing season on conceptlon rate, belng higher after the 1st service In cold than hot season. Howev

er within the first 90 days postpartum. It was higher in hot than in cold season (62.5 VS. 66.7%). 

In conclusion. local EgypUan cows (Salad I) showed better postpartum reproducUve perfor

mance than crossbred cows (Balad! x Friesian). In particular in hot season. On the other hand. 

roost reproductive measures of crossbred cows 1.rnproved in hot season as compared to Frtestan 

cows raised under summer condiUons In EgypL 
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Table (1): Perceolages of oestrus incidence In Bafadi Jlnd crossbred cows. 

Item Cow group 

1~~l£t&~~;uii!itllli~----...!!B'!'~lad i Crossbrcd I Incidence of oestrus signs (%): 

Bellowing 20.0 5.0 
Restlessness 80.0 60.0 
Tail raising 35.0 30.0 
Response to putting hand on rump 30.0 35.0 
Frequent urination 65.0 80.0 
Isolation 20.0 0.0 
Response to slight vulva message lO.D 5.0 
Mucus discharge 65.0 85 .0 
Reduction of appetite 50.0 50.0 
Stiffed teat 70.0 60.0 
Drop in milk yield 45.0 50.0 
Increased body temperature 20.0 10.0 
Sniffing to other female 95 .0 70.0 
Sniflin b olher female 100 40 0 ~~~~~~~------------~~. . 

Table (2): Fr~quency dislribution (%) of "'uralion and lime or oestrus in 
r-_ _ _ ~D~.~I~.~~I~.~n~~~'~r~o'~'~b~~~~~'~o~w~,~. _ __ =_----_____ __ 

-c"...,~_C=ow group 
Baladi 

U~m 

Frequency distribution (%) of oestrous duration (b): 

3 5.00 
4 10.0 
5 20.0 
6 35~ 

7 10.0 
9 20.0 
~IO 0.00 

Frequency distribution (%) for times of oestrus onset: 
Morning (6:00-9.00 h) 70.0 
Noon (after 9:00-12:00 h) 5.00 
Afternoon (an.r 12:00-18:00 h) 10.0 
Evenin afier 18:00 h 15.0 

Crossbred .. _ 

20.0 
15.0 
20.0 
35 .0 
5.00 
0.00 
5.00 

65.0 
10.0 
5.00 
20.0 
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T.blt (I): Percuulcs of oa ... u~ illddeDce 10 8aJadi IIDd crossbred COWJ. 

lIeru 

loddenrt 01 min>! ,Iells (%l: 
6ellowing 
Re$IIUSlIC$S 
Tail raiSing 
Response 10 putting hand on rump 
Frequenl utll10llhen 
lsolalioo 
Response Ie sliihl vuh •• nll:$uge 
Mucus discklrac 
Reduction 01 appclilc 
StilTed leat 
Drop in mill!. yie ld 
Inc reased body lt mpcllllun: 
Sniffing 10 other female 
Sniffi n b olher femlle 

_ CowaroliP 
1:S.ladi Crossbretl 

20,0 
80,0 
35 .0 
)0.0 
65.0 
20 0 
10.0 
65.0 
SO.O 
700 
4S.0 
20.0 
95.0 
100 

so 
60 .0 
30.0 
35.0 
80.0 
0.0 
'.0 

8.S.0 
lO.O 
60.0 
50.0 
10.0 
70.0 
40.0 

T.l.ole (2): Freq.e.ty distribution (%) 01 dUllion Ind time of ~!llnI ' in 
Dahltl; .. tI croubrul cows. 

COM' group lien. 
a.l,di C rossbred 

Fnquug dbtrtbuli4\n W.) Qr oqlrouJ tlunlioD (h): 

3 5.00 
4 10.0 
5 20.0 
6 35.0 
7 10.0 
9 20.0 
~ I O 0.00 

Frtgpncy di~Ir1bMlkln 1%) for limp n(onlrua oD!el; 
Momlna (6:00-9.00 h) 70.0 
Noon (after 9;00·12:00 h) 5.00 
Afternoon (Iner 12;00-18:00 h) 10.0 
Evenl afier 18;00 h IS .O 

20.0 
' 5.0 
20.0 
]5.0 
' .00 
0.00 
5.00 

65.0 
10.0 
' .00 
20.0 

'37 
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Table (3): Oeslrous adivity tbrougbout 9fl days postpartum as affeded by 
cow group aod ealvioe. season. 

Oestrous Oestrus cases 
Oestrus cycle 

aaimals length (day) 
Hem n 

n % n 
AverageJ 

n Average 
animal 

Cow £rQul:!: 
Baladi 10 10 100 12 1.2 I 22.0±0.00 

Crossbred 10 9 90.0 14 1.4 3 22.0±4.16 
CalvinE seaSQo: 

Cold 10 9 90.0 14 104 3 22.0±4.16 
HoI 10 10 100 12 1.2 I 22.0±0.00 

~2w £rou~ in !2:21b Uaso!!:'!: 

Baladi 
Cold 3 3 100 3 1.0 - -
HoI 7 7 100 9 1.3 I 22.0±0.00 

Crossbred 
Cold 7 6 85.7 II 1.6 3 22.0±4.16 
Hot 3 3 100 3 1.0 - -

Table (4): Average lenglh (day) and frequency dishlbuUOD (%) of 
poslpartum first oeatru!lservicc interval (PPFElSI) as affected by 
cow group and calving season. 

P2!lwnum filll ~trus/seI!iSS ineerval 
Item D M .... Fregueng: dlstributlQD ,'It) 

(day) $30 d 3\-60 d 61-90 d 
COWeraU !!: 

I3aladi 13 47.8 0.0' 100' 
Crossbred 12 58.2 25.0' 41.7 • 33.3 

±SEM 25 6042 
Calvioe s!.:!l~Qn: 

Cold 12 48.8 25.0' 58.3 ' 16.7 
HOI 13 57.1 0.00' 84.6 t 1504 

±SEM 25 6042 
Cow 2rouI!! in l!:!!tb sea.5QDS: 

I3alad i Cold 6 49.3 0.0 100 
Hot 7 46.3 0.0 100 

Crossbred 
Cold 6 48.3 50.0 16.7 33.3 
HOI 6 68.0 0.0 66.7 33.3 

±SEM 25 8.93 
, ,ad b: MUDS hn"1 dlfferut llipera<:rlpts wltbla the ume (olumn for e.(b classiflut/an 

.n: sJ",lncutly different III P<tl.05. 
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Table (3): Oestrous activUy throughout 90 day!! postpartum as affected by 
cow li!roup aod C.8lvine season. 

Oestrous 
Oestrus cases 

Oestrus cycle 
animals lengtb (day) 

Item D 

n % n 
Average/ 

D Average 
animal 

Cow i!:rou~: 
Baladi 10 10 100 12 1.2 I 22.O±O.OO 

Crossbred 10 9 90.0 14 \.4 3 22.0±4.l6 

Calvin2 season: 
Cold 10 9 90.0 14 1.4 3 22.0±4.16 

Hot 10 to 100 12 1.2 22.0±0.OO 
Cow j!rouru! in both seasons: 

Baladi 
Cold 3 3 100 3 1.0 
Hot 7 7 100 9 1.3 22.0±0.OD 

Crossbred 
Cold 7 6 85.7 1 1 1.6 3 22.0±4.16 
Hot 3 3 100 3 1.0 

Table (4): Average length (day) and frequency distribution (%) of 
postpartum first oestrus/service illtervaI (PPFE/SI) as affecled by 
cow group and calving season. 

PoolDarlom r. ... t ogtro,lse"';,e Interval 1 
Item u Mean Freguencv distril!uUon (%) 

da 90 d 31-60 d 61-90 d 
CDW 2rou..ll: 

l3aladi 13 47.8 0.0 b ) 00· 
Crossbred 12 58.2 25.0 8 41.7" 33.3 

±SEM 25 6.42 
CKtYiD~ seaso!!: 

Cold 12 48.8 25.0 9 58.3 II 16.7 
Hot 13 57.1 0.00" 84.6- 15.4 

±SEM 25 6.42 
Cow 2roUI!S ig both seasons: 

Baladi Cold 6 49.3 0.0 100 
Hot 7 46.3 0.0 100 

Crossbred 
Cold 6 48.3 50.0 16.7 33.3 
Hot 6 68.0 0.0 66.7 33.) 

±SEM 25 8.93 
a aod b: Meao.s lavlJlg different lupencripis wltbln fbe ume (oluO)n for CMch cluJlfic.tloo 

are sllJllfluntly dllltr¢Dt jl P<O.~. 
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Table (5): Average length (day) of service period (SP) and number of 
scrvice.!/conceplioD (NS/C), and frequency distribution (%) of 
NSIC as affected by cow group and calviog seaSOD. 

Item Mea. Mea. Frequency distribution !o/u) of NS/C • SP (d) NS/C 1 service 2 services 3 services 
Cow 2rou~ : 

Baladi 13 3.8 1.14 84.6' 15.4 
Crossbred 12 13.4 1.42 66.7 ' 25.0 8.3 

±SEM 25 5.40 0.18 
Calvin2, seasonj 

Cold 12 13.4 1.42 66.7 ' 25.0 8.3 
Hot 13 3.8 1.14 84 .6 ' 15.4 

±SEM 25 5.40 0.18 
Cow 2rou~s in bgtb scason!l: 

Bnladi Cold 6 0.0 1.00 100 
Hot 7 7.6 1.26 7 1.4 28.6 

Crossbred Cold 6 26.8 1.83 33.3 50.0 16.7 
Hot 6 0.0 1.00 100 

±SEM 25 7.5 I 0.26 
• and b: tofu .. hvlna dllTunt ,,,pemrlpll wltbio Ibe Jlme column ror Clc~ dualflution Ire 

, IIDlflel.lltly dlffertnt,t p<tl.~. 

Table (6): Anrage (day) aad frequency distribution (o/u) of days open (DO) 
of cows in different groups as affected by seasoD of ulving. 

Number ofdal:' o~en 
HelD • Mean Frtguencr dislrihulioD (%) 

(day) $30 d 31-60 d 61-90 d 
Com~ared witb two Erou~: 

Baladi 13 51.6 ' 0.0 92.3 • 7.7 b 

Crossbred 12 71.6' 0.0 33.3 • 66.7' 
±SEM 25 3.38 

~ffect cal~ge: season: 
Cold 12 62.3 0.0 50.0 • 50.0' 
Ho! 13 60.9 0.0 76 .9 ' 23. 1 ' 

±SEM 25 3.38 
Cow E,rou2! at both !wons: 

aalodi 
Cold 6 49.3 0.0 100 
Hot 7 53.9 0.0 85.7 14.3 

Crossbred Cold 6 75.2 0.0 0.0 lOa 
Hot 6 68.0 0.0 66.7 33.3 

±SEM 25 4.71 
•• Dd b: !\fean. b.",IAI dirrerent Jup.erscript' witb!o the ,.rne colurno ror Ulch cI." lflc.llon .re 

sle,ntficantJy dlffcrent.' P<O.05. 
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Table (5): Average leDgth. (day) of sen'ice period (SP) and number of 
8crvice~/conception (NS/C) , and frequency distribution (%) of 
NS/C lIS affected by cow group and calving season. 

(fern Mean Mean Frequency distributiou (%) ofNS/C n 
SP {d} NS/C 1 service 2 services 3 services 

Cowe,rouIF 
Baladi 13 3.8 1.14 84.6 R 

15.4 
Crossbred 12 13.4 1.42 66.7 b 

25.0 8.3 
±SEM 25 5.40 0.18 

Cal"lnll: 8caMln: 
Cold l2 11.4 1.42 66.7 b 25.0 8.3 
Hot 13 3.8 1.14 84.6· 15.4 

±SEM 25 5.40 0.18 
Cow I!rouQ8 in both sco~ons; 

Balad; Cold 6 0,0 1.00 100 
Hot 7 7.6 1.26 71.4 28.6 

Crossbred Cold 6 26.8 1.83 33.3 50.0 16.7 
Hot 6 0.0 1.00 lOO 

:J;:SEM 25 7.5l 0.26 
i. and b: MUltI .!liVing dlffenu I S\lpu'lCrlp 15 within tbe UUlt' colu mn (or ~th clUJllncQlion He 

sillDifi(llntly dlffereDlal pc().O~. 

Table (6): Average (day) and frequency distribution (%) of days open (00) 
ofcow8 in differe[]t groups as affectetl by season of calving . 

. ,-

Number ofdll~S 0l!en 
Item D Mean Freguency distribution {%} 

._(day) ~Od 31~Od 61-90 d 

Com Qared wHb two Erolll!!! 
Baladi 13 51.6 b 0.0 92.3 8 7.7 b 

Crossbred 12 71.6 • 0.0 33.) b 66.7· 
:l:SBM 25 3.)8 

Effect calvi!J~ !cuon: 
Cold 12 62.3 0.0 50.0 b 50.0 8 

Hot 13 60.9 0.0 76.9! 23, I b 

±SEM 25 :3.38 
Cow ,roul!!! at both swons: 

Baladi 
Cold 6 49.3 0,0 100 
Hot 7 53.9 0.0 85.7 14.3 

CJOssbred Cold 6 75.2 0.0 0.0 100 
Hot 6 68.0 0.0 66.7 33.3 

±SEM 25 4.71 
M lIod b: MeanJ hlI"Jng different JU[leruripf. wllhiD the ~a",,, column lor e.ch Cl1l8llincliJon lire 

!ignlflCJInlly <lUre""n' lilt P<O.05. 
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Table (7): Average (day) and frequency distribution (-;0) of calving interval 
(CI) in different eow groups 85 affected by season of calving. 

Calving intervsl 
Hem D Mea. Freaueue" distribution IOio) 

(day) <330d 331-360 d 361-390 d - ' 
~Qw e;roug;i 

Baladi 13 JJ6.5 ' 76.9' 23.1 ' -
Crossbred 12 346.6 • 16.7 ' 58.3 • 25.0 

±SEM 25 3.37 - - -
Cal"in~ season: 

Cold 12 337.3 50.0 4 \.7 8.3 
HoI 13 335.9 46.1 38.5 I 5A 

±SEM 25 3.37 - - -
Cgw 2roulll'l! I!! l!Qtb seasons: 

8alad; Cold 6 324.3 100 - -
HoI 7 328.7 57. 1 42.9 -

Crossbred 
Cold 6 350.2 0.0 83.3 16.7 
Hot 6 343.0 33.4 33.3 33.3 

±SEM 25 4.69 - - -- •• nd b: Me ... , humg dlfferCDllllperStnpb wUlllo Ille lame tolUOIn for Ut. elul.r~'hoa Ire 
'!gOIfiCIDlly diffcrtll t II P<O.05. 

Tlble (8): Herd pregnlncy nle witmn different days postPllrtum of cows in 
different groups as Iffected by seUOD of calviog. 

Item N 
Cumulative berd pregn80c,t: rate {%l 

NP% • Within 60 d Wilblo 90 d . 
Cow I:,r!;HH!: 

Baladi 13 13 92.3 • 100' 0.0 
Crossbred 13 12 30.8 ' 92.3 ' 7.7 

~alvin~ season: 
Cold 13 12 46.2 ' 92.3 ' 7.7 
Hot 13 13 76.9 1 100 • 0.0 

~!2w e;roYIH in both SHSOns: 

Baladi COld 6 6 100 - 0.0 
Hot 7 7 85.7 100 0.0 

Crossbred Cold 7 6 0.0 85.7 14.3 
Hot 6 6 66.7 100 0.0 

I ,.d b. MClIU 11, ,,1'1 dlfferullUpcrtcnpts ""llbl", lbe .IDle t1I lumn for ueb c:I,ss.rlUollod In 
.iplfit.ldlly dlffrrt.llt P<O.05. 

N: Tolil number OrCOft" D: Number of co DC ri ved cows NP: oon-prtlnilit cn",. 
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Table (7): Averaee (day) and rrequ~ocy distribution (%) ofCalving inierval 
(CI) in different cow groups as affected by season of calving. 

Calving interval 

Item 0 Me9.1J Freouenc}' distribution (%) 

(day) <330d 331-360 d 361-390 d 

336.5 b 76.9 a 23 .1 b 

Cow grollp; 
Baladi 13 

CrDssbred 12 346.6 a 16.7 !> 58.3 l 25.0 
±SEM 25 3.37 

Clllvjng seSAOO ; 

Cold 12 337.3 50.0 41.7 8J 
Hot 13 335.9 46.1 38.5 15.4 

±SEM 25 3.37 
Cow eroum in botb seasons; 

324.3 100 Cold 6 
Baladi Hot 7 328.7 57 .1 42.9 

Crossbred Co Id 6 350.2 0.0 83.3 l6.7 
HOl 6 343.0 33.4 33.3 33.3 

±SEM 25 4.69 - - -
- II and b: MUDs b."ing dlfferc:nl Ulpcrlcrlpls wllhlo the Bame coluDlIJ for tllch cla"lfiutioD are 

slgllificanlly different .1 P<O.05. 

Table (8): Herd pregnancy rafe within different days postpartum of cows In 
different groups as affeded by season of calving. 

Item N 0 
Cumulative berd ~regnaDc~ rate ~%l NP% 

Within 60 d Witbio 90 d -
Cow 2rou~: 

Bnladi 13 J3 92.3 • 100 6 0.0 
Crossbred 13 [2 30.8 b 92.3 b 7.7 

Calvin~ uasoo: 
Cold 13 12 46.2 b 92.3 b 7.7 
Hot 13 13 76.9 a 100 • 0.0 

Cow 2rouDS in botb SeaJons: 

Baladi 
Cold 6 6 100 - 0.0 
HOI 7 7 85 .7 100 0.0 

Crossbred 
Cold 7 6 0.0 85.7 14.3 
Hot 6 6 66.7 100 0.0 

1\ 'lad b : MullS h,wl., dUTfN;Dt SllpU' .. ~np(l wlthl" Ihe "11'1' ,,"olull1n for tach ciuslOcalioo lire 
JignlfleaDlly d\(Terenllt P~.05. 

N: Tolal Dumber of cow, n: Number of toncc:l"ed COW! NP; oon-pregnanl cows 
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Figu re (1 ): Co ncentntion of P, (ng/lIll) in whole milk or 13alntli Dud 
crossbred cows 011 different days of oes trus. 
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Figure (2): CUlicenlra liun uf P" (ng/anl) ill whole milk of cows 011 t1iffcr-Cllt 
t.,h' ys of uestrus us nffetted by calving season. 
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figur e (3): Concentration of P4 (nglml) in whole milk of cows in different 
cow groups a nd calving seasons. 
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