
}jab 
Al}(lIS AIlAIlA UNIVERSITY 

FACULTY OF VEn: RINARY MEJ)JCINE 

STUIJ IES ON REI'ROI)UCTIVE PERFORMA NCE ANI) MA.IOR 

REPROD UCTIVE IIEALT IIPllOBL EMS OF HOLST EIN FRI ES IA N COWS AT 

ALAGE DAIRY FA RM 

II\' 

A I\IE1\E FEKAD U FANTAYE 

.IUII(' 2006 

Behn' Zeil , El hiopia 



1/06 

;-\01)1 8 ABA BA UN IVERSITY 

FACULTY OF VETER INA RY MEUICINE 

ST I)IES ON REPRODUCTIVE PERFORMANCE AND MAJOR 

REPROD UCTIVE II EALT lIl'llOllLEMS OF HOLSTE IN FR IESIAN COWS AT 

ALAGE I)AIRY FAR~I 

\ thl'''I''' subl11lllcd to the I ' aclllt~ of Vl'tl'rinar~ \ ledicinc. Addi~ Ababa Uni\crsi t) in 

the partial fulfillment l) ( the rcquin . .:mcllls to the Degree of ~ lastl'r of Science in Tropical 

\ clcrinan i\ Icdicinc 

Bv 

Ai\ H:;\!E FEKADl! FAXTA \'E 

Jun c 2006 

Ocbre Zeit Et hiopia 



STU DIES 0 ' REPROD UCTIV E P ERfORMANCE AND MAJOR 

REPROD UCTIVE II EALTII PRO ilL EMS OF HOLSTEIN FRIESIAN COWS AT 

ALAGE DAIRY FARM 

B~ 

Ai\ l ENE FEKADU FANTA YE 

Boa rd or E\ :unin cr !'> : Signature 

I Prof. PhliprL' Dorchil.!s 

2. Prof. S!icg I inarssoll 

3. [)r. \Iark I isler 

-L Dr. \Ia'\illliltan Baumann 

5. Dr \\ohammI.!J \bdclla 

r-\("adcmic A dv isor,.,, : 

I. Professor I t.:sfu Kas~a 

2. Dr. Kcla\ Iklhu 



DEDICAT ION 

rhis Paper is dedicated \0 111)' parents Fckadu Fanlayc and Bdayncsh Ali for their 

pra~ cr support and cncouragcll1t:nt. 



T A BLE OF CONT ENTS 

L IST OF TA BLES .............................................................................................................. .. ... j " 

L IST OF ABB REVI ATIONS .................................................................................................. " 

ACKNO\\ 'I.EDGEI\l EN"r S ............................ ... .. ................. , ......................... ........................ vi 

.-\BSTRJ-\ CT ............................................................................................................................. vii 

I . I'\TIIOIJl"CTIO'\ ................................................................................................................. I 

2. 1.ITIl" n ' lu : IlE\' I E\\ ....................................................................................................... ~ 

1 . 1. Paramete r:- of Rcprod uCli\ c Pe r fo r ma ner ........................................... ....... ... .... ........ ~ 

., I 1 \gc at .-ir'>l Cah ing C\lCl ...................................................................................... 4 

.., 1.2.tahing lnlr.:nal(CI) .... . .......... 6 

'1 1.3. [)a~ ~ Opr.:n (DO) ........ . .. 7 

2.1 A 'umba ofScn icc.., per Conception ('\SC) .............................................................. 7 

2 1.5. Cah IIlg Rate 

2 1.6. (onceplll)Jl Rate to , irst ~ef\ ict: 

..................... ...... ............ .............. 8 

......... .............. 8 

2.2. FaclOrs . \lTL'C ! ill:! Rcprod UC l iH' Pcr fonn:lIlcc of Ih i r ~ CO" s, ................................ 10 

:' ~ 1 1 slru ... IktectHm 
, , , 
, , ' - ' 

....... ................ 10 

.................. II 

... .......................................... 12 

................................................ 13 

2.2.5. Proper ~t:mcll Ilandling 

2_~.6_ I hcrlllal ~Irc'i'i 

.........•................. , .........................................• 13 

2.2.8. Large lieI'd "ii/c .. 

.2 29. Culling Pnlic~ 

2.2 10. Bod~ Condllion ... 

., ") II Skills in Pregnanc~ Diaglltbts .. 

") ") 12 Iiousing and I 11\ ironlllcntal l·aclOrs ......... . 

.............................................. I~ 

........................................................... 15 

. ....... ... ........................................ 17 

........................ .................... 17 

.................. "., .................. 19 

. .................................. , ... , .... , ..... 20 

. ....................... , .. , .. ,., ... " ......... 20 

.................. 21 



2.2.14 . l3 00k and Record Keeping .................................................................................... 21 

2.3 Majo r Reproducri\'e Health Problems .......................................................... .. .... ... .. .. . 22 

2.3. 1. Endometritis ........................................................................................................... 22 

2.3.2 Retained "ctal i\ lembranes ............................. ..................................... ....... ............ 23 

\ oorlion ....................................................... ....... ...... ........................................... 24 

::1.3.4. Ancst ru s ........................ .............. ... ... ......................... ........................................... 28 

3. ~ I ATER I ALS ANI) ~ I ETlIOI)S .......................................... .......... ... ... ... ... .. .................... 30 

3.1. Srud~ Arc~l .............................................................. .. ..... .................................... .. ... .. .. .. 30 

3.2. St ud y Popuhltion ...................................................... .. ..... ... ... .. ......... .. ..... .. .. .. .. .. .. ... .. .. . 30 

3.3. HCl'd ,\1anagc rll c nt .......................................................................... .. .................... .. .. .. . 30 

3.4. Slud~ A ninlal s ............................. ................................................................................. 31 

3.5. Stud~ Dcsign ................................................. .. ...................................................... ........ 32 

J.6. Oat:l Collcc ti ull ................................................................................ .. ..................... .. .... 34 

J. -. lll di\idU:l1 em\ Rcpl'Ofiu(' li\c 111formation ....................................................... .. .. .. .. J4 

J.S. ( 'Ii llical E\:llnin:llion ............................................................................ ............ .. .. .... ... J5 

3.9. St:ltbtic~l l i\n ;)l~sis ................................................................................ .. ..................... 37 

~ . RESL'LTS ................................................................................ .. ......... .. ...... .. ......... .. ............ 38 

4. 1. Rcproducli\ (. l'c rfonn:ll1ce .......... ... ............................................................................ 38 

4.1.1 '\gc al ,. ,r..,t ~er\ icc and Agc at First Cah ing ........................................................ 38 

4.1.:2. Cal\ ing to Conception and ('al\ ing intcr\ als ......... .......................... .. ................. 40 

4.1.3. 'umber or "en icc,", per Conception ...................................................................... 42 

4.2 . .\ laj or Rcproducti\ (' Il e:l llh Pro hlcllls ...................... ..... ............................ ....... ......... 44 

; . 1)I SC l SS ION ................................................................................................. .. ................... ~ 9 

(, . CO:-'C'Ll S I O"~ \ "I) )U:C'O.\J:lI F.;\ I)AT IO:-lS ............................................................ 55 

'. I!EFEI!E" CES ............................................................ ........................................................ 57 

8. \:-I:-IEXES ........................................................................................................................... 73 

\nne)' 1. Breed in g Record .................................................................. .. ... .. .. .. ........................ 73 

j\nncx 2. Bod~ Co ndition 5col'c ............................................................................................. 74 

" 



Ann cx 3. !lata Coll cct ing Shcct.. ................... .. .. .. .. ... ............................... ... ..... .. .. ... .. ... .. .... ... .. 75 

9. CURR ICU I.UM ViTAE ....................................................... ...... ........................................ 76 

10. SIGNEIlIlECLE RAT ION S IIE ET ................................. ... ..... .... .... ................. .............. 78 

111 



LI ST OF TABLES 

Tahle 1. Some Esti mates of Age al First Cal ving of Holstein Friesian and Fries ian 

Crosses ...... ... .............................................. .. ... .. .. ... ... .... ..... ..... ........... .... .. ..... .. .... ........ 9 

I ahk 2. ')0 1111.' r Sl il1l3tcs of Calv ing I ntcrva l of Holste in Fries ian and Fr iesian Crosses. 10 

labk 3. Reasons for Culli ng Dai r) and Bccfl-l crd in the UK . ................................... ... .. 19 

ruble 4. Reproductive Traits and Their Definitions .. ...... ..... .. .. .. ................. .. .............. ... .. 33 

Table 5.The Definitions of Major Reproductive Health Problems ... .................... .......... .. 36 

I able 6. Ana l) sis o f Va riance of Age at First Service and Age at First Calving for 

Iiolstein- hiesian l !c ifers at I\lag(' Dairy Farm ..... ....... ... ... .. .... ...... .... ..... .. ............ .. 38 

Table 7. Least Square i\llcans (±.S.E.) of Age at First Service (AFS) and Age at First 

Cal\ ing (A FC ) b~ Season and Year for lIols1ein- Friesian Heifers at Alage Dai r) 

I·ann . .................. ..... ... .. ........ ...... .. .. ........ .... ..... .. ... .. ... ....... ..... ........... .... .... .... ...... .... . 39 

-, ahlc 8 A rHl l ~ ~i<; nf Va riance of Ca" in g. 10 Conception Intcn al (DO) and Calving 

Inh.:n al for Ilol-,lc in- hk3ian I k ifer::. al 1\ lage Dair) Farm .... ..... .. .... ..... .. .... ....... .. . ~O 

I ahle 9. I ea ... t I.., qua re \ Ieans (:: 5. 1.. ) or Ca" ing to Conception Interval and Calvll1g 

l!llen al bj Pari l ~ . Season and Year ofCah ing of lIolstein- Friesian Heifers at 

AJage Da i r~ '·a rm ......................................... ................. .. ..... ..... ... ... .... .. .................. . ~ I 

I ahk I O. \ nal~ ... i ... or Va riance of '\lumber of Sen ices pL'!" Conception b) Pari!). Season 

and Year or Ca" ing of I l ol~tein- hie~ia n CO\\ 5 at -"'Iage Dai r~ Farm .................... ~2 

Table 11. l east Squarc::, i\ lcan:. (i: S.E.) ofNSe b~ Parit) . Season and Year of Iioistein-

I' ries ian Cows at Alagl' Dair) Farm ....... ..... ...................... ... ................................. .. .. 43 

I able 12. Occum'oce of ~vt ajo r Reproduc ti \c Ilcalt il Prob lems (i\lRI IP) Diagnosed in 

Years l3el\\ ccn 199697 and 200~ 05 1\ 1110 11g Ilobtd n Fries ian CO\\ 5 at Alage dair) 

I ann ......................................................................... Error ! Book mark 11 0 1 dcfillcd . 

I abk 11 I Ill' \ ...... neiation o f Pre\alcncc Rate o f \Iajar Rcproduct i \(~ I lcalth Problcms 

\\ Ith Bl)(l~ Cnndi t iol1 Score and Ilant ) Year CW05 '06) Among Iioiste in Friesian 

( '(l\\ S in Alagc Dair) Farln .... .. ... .................................... ..... ... ............ .. ... ..... ... ... ...... 47 

I igurl' I I ff'eet of Bod) Condition Scoring on t-. lajor rcproducti\ c Ilcalth Problcms .. A8 

1\ 



I.IST OF AllllllF.VIAT IONS 

MC 

AI'S 

AI 

ATVET 

IlCS 

II I IV-I 

("I 

nU·RA 

DO 

I \() 

(Jil-Rh 

IIlRV 

I II 

\ II( III' 

I\SC 

scc 
S \S 

Age at First Calving 

Age at Fi rs! Service 

Artificial lnscmination 

Agricultural Technical Vocational and Educational Training 

Body Condi ti on Score 

Bovine I lerpes Virus I 

Cah ing InLcn al 

Department for Erl' ironillent Food and Rural Affai rs 

J)a~ s Open 

]-ood and Agricultural Organization 

Gonadothropin Releasing Ilormonc 

Infectious 130\ inc Rhinotr<lcheitis Virus 

I .utcini/ing Ilormone 

ivlajor I{cproducti\ c Ilca[th Problems 

Number of Services pcr Conception 

Prostaglandin F2u. 

Somatic Cell COllnl 

Slatistical Anal~ .,is S~ <.,lel11 

v 



ACK 'QWLEIlGEMENTS 

I am deepl ) gra teful lO Pro fessor Tesfu Kassa for allo wing me to work \\ ith him on this 

research projecl. pro\ ision of recent and \aluable materials and fo r taking hi s time in 

correct ing this manuscript. I \\ Quld a lso like to acknO\dcdgc Dr. Kelay Be lihu for his 

,aluable ad\icc and correction of the manuscript. 

I \\{Hdtlli"~ also tn ad.no \\lcdgc the 1\l inistr) o f Agriculture and Rural Development, the 

\ griLultural E.\tension Technical Vocat ional and Educational Training Department for 

linilllcial Assistance. 

I \\ould like to thank Dr. Shirera\\ .lcmberc and Ata Mc lese Eti fu who cooperated wi th 

IllC dUring Ill) research \\o rk. 

\I~ \cr~ cspcciallhanks goes to Ato Gebe>ehu Goshu for his assistance in the stati sti cal 

anal~ ... i .... 

• 

VI 



AIlST I~ACT 

In tht.: present stud) the reproducti ve performance of Holstein Friesian cows in Alage 

Duir) Farm was assessed and the major reproductive health problems identified. The 

farm belongs to AJage Agricultural Technical Vocational and Educational Training 

College. \\hich is localed in the sOllthe rn region of the countf) in the fin vatley area. The 

main objec ti ves o f the study were to estimate the different reproductive parameters. to 

identi f) the major reproductive health problems and to assess the relationsh ip of possible 

ris!.. factors. Cross·scclional swdies on reproductive paramete rs and abnormalities were 

undcrtal..cn for a period of 9 months. A Iota I of 1099 records fo r calving interval. days 

opcn and !lumber of sen ices pcr conception and 699 records for age at first service and 

cah ing and 1278 records for major reproducti\e health problems "ere anal)zed 

n:trosp~cti\ d~. /· or tIll: follO\\ up stud~ . 130 pcriparturicnt and post partum cows "ere 

lnclmkd. Records of eO\\s and hL'ifcrs \\cre used to ca lcula te the least square means of 

reprodllcti\(~ traits tikc agc at !irst serv ice (AFS) . age at first calving (AFC). calving 

il1lcn al (( I ). da~ s o pen ( DO ). lllllllber or sen ices per conception SC) cow allri butes 

and ';lc10rs slich as ~I.'ason and )eilr \\~re also anal)/ed. Clinical examination or each cow 

\\as conducted to determine the proportions orreproduc tivc d iso rders. The overall means 

of AFS. Arc. CI. DO :U1d NSC \\as 991.-l.:!: 14.3. 1265 ± 2 .. t 3. 561.31: 18.9.285.8 ± 18.9 

da~ sand 1.69::. 0.1 re"pccti\ cl~. Season of birth had no signi ficam effect on the AFS and 

\H" \\hL'rca't ~l'ar of hirth (p<O.OOI) had a significant effect on AFS and AlT. Days 

Open and ('I \\ere .. ignificantl~ affected b~ parjt~ (1'<0.001) and season (p 0.04) of 

cal\lng. Of the factor ... tested. parit~ (p<O.OOI) and )c:u of concept ion (p<O.OOI) 

slgnificantl) influenced the ~Sc. The anal)sis of \ariancc shO\\ed that season had no 

significant cfleet on 'SC rhe estrus detection rate using heat \\atch system \\las 52%. 

(,enerall~ rrom a total or 127~ a~sc~scd recorded data 31.5% (n =' 403) \\cre round with 

the major reprodlJ(:IJ\c health problems. l lterinc infection and retained fetal membranes 

\\ere fOlmd to be the major reproducti\ e health problems. Uterine infection accounted for 

the highcst occurrence of 28.5~'o fol1O\\cd b~ retained fetal membranes (26.6%). 

Anestrus. repeat breeder!). abortion. d) stocia. cystic 0\ aries. \ uh 0 vagini tis and vaginal 

'" 



and uterin~ prolapse's account~d for 10.2%.9.8%. 7A%. 5.7%. 3.7%. 2.9%. 2.5%. and 

2.2% respecti \el) . 

In the cross-sectional study. a total of 130 CO\\S were examined and the major 

rcproduc ti\e health problems \\ere ide.nt ified. Uter ine infections accounted for the 

highest pre\ alence rate of I O.I~·o follo\\cd b~ retained fe lal membranes (4.7%). cystic 

ovaries (3.9u/u) and d~slocia (3.1~·o). rhe prc\ alence rates obtained for vaginal pro lapse 

and repeat breeder \\ere 1.6%. 

I"he innlJ~nce o f I3CS at cah ing on the pre \alence of major reproductive health problems 

\\;1 ... found to be highl~ <.;ignificant for uterine infection (p = 0.000). fo r retained fetal 

Illt.'tnbranc~ (P 0.008) and fo r c~stic ovaries (p O.OO-t). I-! o\\e\ cr parit) has a 

signlficalll impact on the pre\alence rate of lItcrine infection (p = 0.006) and cystic 

maries (p 0.02). 

In conclusion tilt' o\erall mean .. in da~~ for ,\1, 5. \I'e. 00 and C I imestigated in this 

stud~ are higher than that can b~ c'pected from a \\cll managed herd. The sta ti stica ll) 

significant effect of season \\a-. obsencd in ca" ing to conception interval (DO) and 

cal\ mg inten al Year had a highl~ significant effeci on aimosl the traits studied. The 

shghll~ 10Her e'>lrus dctection rate obwined 111 the present stud) is an indication poor 

reproducti\c performance of CO\\s. L terine infections. retained felal mcmbrancs are 

major r~pfl)dLJcli\c hcalth problcills ill /\lage Dair) Farm. 

KC'~ " onl ~. ReprodlJcti\c performance. major reproducti ve hcalth problems. AFS. AFC. 

(1. DO. l\Sc. 1I0r...tein friesian. \Iage. uterine infeclions. retained fetal membranes. 

31l~ ... trus. n:pcal br~~dcr. abortion. d~ stocia. c~ !;Itic 0\ aries and \ aginal and ulerine 

prolapses. 
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I. INTlWIlUCTlON 

rill' Ilo lcslc in co\\ is originated in Europe. The majo r hi storical development of thi s 

hreed occulTed in \\ hal is no\\ the Netherlands and morc speci ficall y in the two northern 

prm inces of North I-tolland and Friesland. The original slocks were the black animals and 

\\hitl' anima ls of the Batavians and Friesians migrant European tri bes who settled in the 

Rh ine Delt a region <lbo UI 2.000 )cars ago. For Ill any years. Ho lstei ns were bred and 

stric ti) culled to obtain animnls. \\hich "Quid make best usc of grass. the area's most 

abundant resource. The intermingling of these anima ls evolved into an efficient. high. 

prod ucing black and wh ite dair) eQ\\. 

Not ani) do the indigeno us breeds in developing coulltries gene rall y produce relati vely 

little mill... bu t th~ quali(~ and quanti l~ of feed. direct and indi rect climatic factors and 

hll ... bandr~ rraclic~s arc additioncl1 important constraints on production (Ageeb and 

II II ler .... 1991). In g.eneral. in tht: t:;.,.tt:nsiH: areas orthe world w here the improvement of 

managt'rial and nutritional conditions is not at present fcasible. the development of milk 

production call onl: be allcmpLcd eithcr b) selecting the best avai lable local breeds. 

\dlll:h are adapted to thc cm ironlllent but \\hich ha\e a 10\\ yield pcr lactat ion. bad 

milking Jqmsitioll and a short lactation period or b) the introduct ion of improvcd 

g.cnot~ pes. i.e. stock of high producing origin to cross \\ ith the ind igcnous I) pes (Alberro. 

1983). 

Introduction of high grade CO\\ ... i:-. considered a rapid and slJilable oplion for mt!cting the 

incn.:ascd demand for milk and milk products in the tropics compared to dairying base on 

inJigt:nou:-. callie aloll!.! (Tegegnc :lIld Gebre\\old. 1997: DeLceu\\ el til.. 1999). As a 

n: ... ulL. Channal Il.,land breeds and I riesian \\cre introduced into the COUlllr) before the 

wcond \\orld \\ar (Aba~e el til .. 1991). The increase in milk )icld obtained due to the 

inlmduclion o f il1lprO\ cd dair) breeds \\ as satisfactor) . 

General!~ cfficient reproduction is \er) important economical!). because a co\\ like olher 

mammals must first reproduce 10 produce (at least until artificia l induction of lacwtion 



becomes practical ). To do so, cows should calve at regular intervals and therefore must 

be Ixed and become pregnant with in a g iven peri od after calving. Accomplishment of 

this goal is achie \ cd thro ugh cxcel len t reprodlJctivc management (Farin and Slenning, 

200 1). 

A variet) of factors have been repon ed to affect the reproductive pe rfo rmance of da iry 

CO\\ S (Reimers. el a/. . 1(85). Management fac tors such as accuracy of hea t detection. 

timing of insemination. usc of proper insemination techniques. qualit) of semen. proper 

<,cmcn handling and skills in pregnanc) diagnosis havc been reported to affect the 

rcproducti\ e performance of dair) CO\\S (Shifcra\\ ef al. 2003: Si lvia. 1998). As a whole 

the Ic\cI of rcproducti\e performance of dai ry CO\\S is we ll below the published optima. 

longer cah ing intcn al. dela) of age at first calv ing. increasc in number of services per 

COJH.:cption and 3\ I:ragc da~ s open. degrade modern dairies (Sih ia. 19(8). 

Ellicienc~ o f reproduction is further nlodilied b) deficiencies of minera ls (Bath ef a/.. 

1985: ,\ ·lorro\\.-. 1986: Gerloff. 2001) \itamins (Vandeplassche. 1982) and under feeding 

and mer feeding (Vandeplasschc. 1982). Additionall) ncgathc energ) balance especia ll ) 

in the first 9 day s postpartum afTects the Ie\ el of progestronc during luteal phase (Villa­

Godc~ ef al.. 1(88). rhe amount <lnd character of the protein in the CO\\S ration at the 

timc of inscmination inllucnces the reprodllc th e pe rformance of dair) co\\s. 

I hl' cxtcnt o r thermal strcsses is rcported \0 c<luse carl) embryonic mortal it) (Putlle) ef 

(I/.. 19S8). depressed pregnane) rates (Dunlop and \lineeL 1(71). decreased qual it) and 

\iabilit~ orembr~ os ( 1\1 01ll~ and Raco\\ sk). 1987). and decreased efficiency of artifi cial 

insemination (Xu ef (f/., 19(8). lIigh cm ironmelltal temperature mu) also have an 

ad\ erse effect upon sun i\ al of 0\ a and spcrms (Thatcher el 0/,. 1978). 

Reproducti\c performancc of a dair~ herd is also affected h) its overall health. Good 

sanitation and \{lcLination progral1l~ can prc\cllt Jl1an~ infectiuns OJ diseases that lo\\cr 

reproducli\c performance. -I he effects of disorders on rcproduc ti\e performance. cul ling, 

and profit arc more ,:>c\cre in older CO\\ S, CO\\S that arc assisted at calvi ng or are treated 

2 



for retained placenta arc at increased risk to suffer additional di so rders (uterine infect ions 

and cys tic ovaries). Therefore. the key to preventing losses due to reproducti ve disorders 

must be found in the prevention of such disorders. not in their treatment. 

iVluintaining a high h~\el o f reproductive effic ienc) is required if dairy herd profitability 

i!'> to bc l11uximi/cd. Reproductive performance of a dai ry herd is a functi on of ce rtain 

1ll<ll1ugcmen( policies and how well these management po licies arc implemented in the 

da~-to-day management of the herd. Included in these management factors are good 

hreeding techn iques. a balanced feeding program. aCCllra te records, hygiene, and 

\ctcrina r) sen icc to minim!/c reproductive ine ffi c iency and diseases. 

A close cooperati\e approach bet\\ecn the producer. nutritionist and the veterinarian is 

ncccssar) for the prog ram 10 be effecti\ e. Considerable profits can be realized frol11 an 

clrceti\(.' program h~ incrcased milk production. beller herd heal th . 1110re ca lf sales. lower 

n:p!;lccmcnt cmt<., and 100\cr breeding cxpensc~. >1 hcrcforc. the decline in reproduc ti ve 

rerformance should urge e\cr) one in the profession and industr) to be aware of the 

prohk'ill and must 1001.. into a nt\\ light on the entire s)stem su rrounding dairy cow 

reproduction. including the management. 

In ... pit(' of man) studies in reproducti\(~ performa nce of dairy co\\s. info rmation on the 

l11a1l1 importanl n::producti\ e paramctcr:-. of Il olstein Friesian CO\\ s and factors affecting 

them in rift \allc) areas or lhe counl!") is not ,nailablc.ln \ ic\\ of this (he main object ives 

or Ihe sllld) were: 

• \() estimate (he Jiffercnl n.:protluctivc traits o r Ii alstein I-ricsian eO\\5: 

• to idcntir~ major rcproducti,,' health prohh.'l1l~ in the farm; 

• 10 ac..:-.ess pre\alcnce rales and il~socialed risl.. t~1ctors and 

• 10 g.i\c r('COml1lelH.lmion>; for ill1pro\cd n;:producti\(' pt,;rformancc 

nl" dair) CO\\ sin Ihe area and sim ilar em ironmellta l conditions. 

3 



2. I.ITRAT R E REV IEW 

2. 1. Para meters of Re productive Perform ance 

The productivity o f catt lc de pends largely o n thei r reproducti ve perfo rma nce (Arthur et 

al.. 1989: Mukasa~Mugcrwa 1989). Among the reproductive traits. age a l first service 

(AFS). number of sen ices per conceptio n ISC). days o pen (DO) and ca lving in terva l 

(CI) arC' the hascs for a profitab le dair) farming (En)c\\ ef a/ .. 1999). 

:!.I.I. Age ,11 First C~h ing (A I-C) 

Agr.: at first cah ing marks tht: beginning of co\\'s rep roductive life and is closely related 

\0 the generation intenal (t-. lukasa r-..tugen\u. 1989), It is the fertili!) measure common I) 

lIsed expressed in months or da~ s. II signa ls the beginning o f heifers reproduction 

innuencc .. nOlh the re-product!\ c and producth c life o f the female directl) through its 

dreet on her life time. calf crop and milk production and indirectl) upon it s inOuence on 

the cost im eSled for her upbringing and the magnitude of gcnctic progress. 

I"herc are sc\eral rossible causc.., 01'\ ariation in age at fir!)t cah ing of cattlC". Generall) as 

a fertilit) trait age at first eah ing is largel) inlluenced by em ironmental component 

( \gccb and I la) c~. ~OOO). I ad of sufficient cncrg) is one of the most common forms of 

nutritional infertilit). lncicr fceding de la)s puberl) and SlOpS reproduction func tions 

(\'andepla",~che. 1981). In addition. it reduces conception rates and milk production and 

mere-ases prcgnanc~ los .... -I ropical forages are generally poor in qllali t) (10\\ protein and 

o;,olubilit)) and high lignin content \\ilh subsequent IO\~ digesti bility. Thus long age at 

!ir::;t cah ing mca'lurc of tcmperate and tropical callIe breeds and their crosse ... kept in the 

tropics are largely attributed to poor qualil) and inadequate feed Vacca ro ( 1973). 

Jochle (197~1 ""udied the effect o f season un the rcproductnc performance of Brahman 

heifers thai first concei\ed at bct\\ccn 15 and 37 months old in the Mexican Gulfcoasi. 

Of III heifers that first concci\Cd al 15 to 24 months old. s ignificantly more (P<O.OOI) 
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did so during the dry season than during the wet season. However, among heifers that 

first conceived at more than 24 mOlllhs old. most conccived during the rainy season and 

overall there \\as no significant difTerence between the percentage of heifers conceiving 

first during the rai n) o r dr) season. According to the study ofChagunda el a/. (2004) on 

1I0istien Friesian CO\\ S in Mala\\i age at first calving. which is a proxy for age at first 

sen ice and sexua l maturil) was significantly affected b) cow effect. herd. yea r of birth 

and sire group. Unde r better management in Ethiop ia. however the pure Holstein Friesian 

heifcrs cah cd at the age of 41.1 months (Negash. 19(4). 

S\\cnsson ('I al. (1981) obsen cd that irrespccti\ e of origin o f cattlc age at firs t calving 

under a gi\cn tropical emironmcnt \\as essen tial!) similar ranged from 3 ·~ )ears. The 

e:>..tcnsive re\ ic\\ of Vaccaro (1973) on rcproductive performance of exoti c dai ry cattle 

breeds and their crosses sho\\cd ag~ at first cah ing from 25 · 30 months were obtained . 

Oli\eira (197·t) oh"cnc.,.d thaI 'ellon: co\\~ in Brazil that cahed first in thc dr) season 

\\t'rt' ~oungcr than thost' that cahed fir"t in til<: rain) season. t>. liranda (11 al. (1982) found 

that age al fir~1 Cal\lng in Bra/ilian 'dlore heifers \\as signi ficantl! afTected b) )ear and 

month (If birth' cahc<., horn from J3nuar~ to t>. l a~ tendt'd to be younger at first cah ing 

thim tho!»!? born het\\t'cn June and December. Sabino e{ al (1981) also found a )ear·of· 

birth effect among I lar)ana. Gir and anOlher unspecified zebu type cattle in Venezucla, 

3'1 did ":>hanna r 1(83) in "\agauri cattle in India lI o\\eH~r. Sabino el (II. (1981) found that 

ncitllt,;r month of hirth nor breed signiticantl~ affected age 3t fir~ 1 cah ing 

Taurine dair) cattle breeds can be bred satisfactor) under one) ear of age, for instance in 

Israel it \\a~ possible to breed Frie~ian heifers at the age of 8 months \\ith out any 

appreciable detrimental effects on till' subsequent performance. but in o ther studies earl~ 

brccd~ has bct'n found to notabl~ affect the ... ub sequent performance (Amir el (I/.. 1975). 

\ccording to Ki\\ U\\3 il{ al. (1983) the problem of age at fi rst calv ing lies in whether the 

('oJnomil- g<lin obtaint'J b~ c:arl~ brt'c:ding \\ dlorfset th\.' cost of high level of feeding and 

management under local condition. 
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The most important difference age at first calving among and wi th in breeds is suggested 

to be managerial (Mlikasa Mligerwa. 1989). Yet genetic differences in age at puberty and 

AFC <ll so exit. According to the rev iew of Mukasa· Mugerwa (1989) bos taurus breeds 

cahe for the first time 6·12 months earlier than contemporary indicus breeds. Vaccaro 

(1973) has found differences in AFC of exot ic breeds kept in the tropics and she has 

auribu led the d i fTcr~ncc 10 original t.' largely frolll manageria l differences. 

2. 1.2. Cah ing Interval (e l) 

Cal\ ing intc:n al is the period of time bet\\cen 1\\0 successi \c calvings (A rthur. 2001). It 

i!:o the sum of gestation per iod and the ca lving to conception or (da} s open) period The 

opt imum cah in!;; inter\ al for hol<:.tein dair) CO\\ s is often sta ted to be 12 months. bu t most 

... !Ockmell are happ~ \\ith an :I\eragc interva l of 13 months. \\hich in certain 

(.:lrcLllmtancc:s ma~ indeed ha\ c ad\ antages 0\ cr the 12 months interval (Vandeplassche. 

1982). 

Cahing imc:nal has a \er~ Im\ hcritab ilil). Chagllnda el 01. (2004) reported a 

hl:rllahilll~ of 10
0 i(Jr lir"t cal\ Illg imen al in holstein dair) canlc and Il ailcmariam and 

Kassamersha (199-l ) repo rted a heritabilit) \ al ut' of 3.7% for Boran canlc in Ethiopia. 

'\lItritiona l conditions that \ar~ seasonal!} and )earl~ ha\c majo r effects on cahing 

inten al (Oli\ iera .1974: O)edipc ef al.. 1982: Ilaikmariam and Kassaml.'rsha. 1994). 

\hort cal\ing illlcnal i~ greill ad\i.lnlagt: 10 cOlllllll'rcial brceds. hecause long intenal 

Illeans long dr~ pe ri od" and great loss of feed and carr~ ing of unproducti\e females 

(larin and Slenning. :!OOI). Attaining short cah ing interval enab les 10 exploi t the early 

pc,,!,. ~ 1t..'ld" of l'ach lactalion. rcrnperate dair) cattle breeds kept in the \\ann climate 

oncn sho\\ longl.'r Cah ing intenalthan the ideal period of one year. 

\n older re\ ie\\ ('If Vaccaro (1973) has sho\\ ed C I predominantl ) longer than 14 months 

It appears therefore that some fair!) 10\\ age at first cah ing has been obtained . As a 

qllanti tati\c trait cal\ing intenal can be innllenced b) both the environme nt and genetic 
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makeup o f the animal. \\ ith the former having the predominant eITect on its variation 

(Mukasa Mugcr\\a. 1989). 

2. 1.3. Days Open (DO) 

Days open are number of days since ca lving the CO\\ is not pregnant Average days open 

is commonly seen as the "bottom line" measure of the erticiency of dai ry herd 

rcproducti\e program. It represents the average intena] from Calving (0 conception 

(I-aril1 and Slenning. 200 I) . Thc average day s open in Holestein dairy cows lengths 85 

da~ .... if a cah ing inten al of 12 months is to be achieved (Pcters. 1984). The review of 

Vacc<lro (1973) on n:producti\C' dTicicncy o f temperate dairy breeds kept in the tropics 

:,hll\\rd da~~ oprn mnging from 85 to 355. Valucs higher than the ideal were 

[m.'dominant. Funhcr ... Iudic:.; of day~ open arc done at different times for instance Arora 

and Sharma (1982) in India found 139.8 and 135.3 days in contemporary to Holeslein 

Iriesian and Jersey CO\\S respccti\el). Also in Ethiopia Ncgussie el al. (1988) have found 

thai da~s open Illcasurc of 120.8 ..... 10.8 days in Friesian 7cbu cross breeds. Goshu el al. 

(1005) \\orkcd on dal<l m<ltcrial of contemporary Fogera cauk brecds at Andassa ranch 

has reponed lea..,1 square means of da~ s open to be 305 .± 10.0 days. Ncgash (1994) 

repnrted the a\cTage da~ ... ('lpcn 183.6..:.. 5.5 dll) s for Ilolsl('il1 Friesian CO\\S at Iioletta . 

.., 1.4 '-umber of "ien ices per Conception (,'-JSC) 

'-umber of sen ices per conception is a Hr) important economic factor both in natural 

hn..-cding and \1. 1'01' an) AI center number of sen ices per conception e>..ceeding 2.0 

Illeans a disaster (\'andeplasschc. 1982). It is usuall~ higher under uncontrolled natural 

breeding and 10\\ "here hand-mating o r AI is used (j\llukasa j\lugcma. 1989). The over 

all mean number or sen ices per conceplion in cenlral high lands of Ethiopia under 

different production ~~ '>telll.!. rangl's form 1.66 to 1.79 both in natural sen ices and AI 

(Shill:ra\\ e[ 01 .. 2(01). I h::rilabilil~ of Ihe 1ll1l110er of sen ices per tul1Cc:ptiOIl is 10\\ and 

mO:-.t of \ariation is allrioulablc to em ironmental factors. Heritability values of 2% \\ere 

n':p('rtcd for '\SC o~ Cassel (1992) in Ilolcstern Friesian cattle. 

7 



Ilailemari am and Mekonnen ( 1996) indicatcd that breed and season o f co nception 

in flu ence NSC. S harma and I3hatn age r (1975) fo und a s ignificant effect of parity o n NSC 

in Sahi\\al. Red S indi and Tharparar catt le . Chagunda el 01. (2004) repo rted thal first ca lf 

heifers had a s ie nificanth lower NSC than cows in second and third lactation. Moreover. - , 

' SC is IO\\I,.:r fo r animals for \\cl areas than those fro m dri er areas in Ethiopia . 

\ lanageillen t tactors such as accurac) of detection o f heat. timing o f insemination. use of 

proper insemination techn iques. qual ity of semen. proper semen ha nd ling and skill s in 

rregllanc~ d iagnos is ha\ e been repo rted to dec rease the SC (Shiferaw el al., 2003). 

2.1.5. Ca lving Rate 

The cah ing rat e is the percentage o f eo\\ s sened. which cahe at tcrm and h a\~ optimal 

chances of producing a li\ ing calf. r he fi gure is lo\\c-r than thc fin al co nception rate 

bccau<;e an a\crage 01'3 perccnt of abo rtion::. h a~ to be a lJo\\ed for (Vandeplasshe. 1982). 

Cah ing rate can be affl:C lCd b) CI1\ iro l1lllental. gencti c di sease and managemen t factors. 

Ihese influence the rcproducli\c process at o\lllation . fert ili zat ion o r implan ta tion or 

dUring gestation and parturiti on ( ~I ukasa ~ I ugem a. 1989). 

I ertilit~ ra te..; can al so be estimated pri or to cah ing as the percentage nOI1- return rate . 

I h" is the number o f cem !.. bred that do not com\,.' back in heat and arc thus ass umed to 

ha\c concei\t~d . Th is \ alue l1la~ be de ri\ed at 60. 90. 120. 145 or 200 days a fter maling 

(\IcDO\\ell el al. 1976). Where art ificia l insemination is emplo)ed . fert ility rates can be 

expressed 3 <;; the num ber of cahes born pe r 100 insem inations (Macfa rlane and 

Goodchild. 1973). Progeste rone as:-.a~ no\\ makes it possible:.- to determ ine conception 

r<llc <; a~ carl~ a~ 21 da) s afte r breeding. It is also ideal fo r e::.timaling the magnitu de of 

l ' arl) emhr~ Ol1lL lo::.ses. 

2. 1.6. Conception Rate to First Sen ice 

1 he conception rate is thl' percentage o f females aLilla ll~ pregnant after fi rst breeding. It 

h a result o f combining estrus detection o n accurac) and breed ing tech n ique. The 

cOl1ception rall;: in I:.thiop ian celll ral high lands of crossbred da ir) cows ranged from 
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41.9% to -t4 .7% (Shifera\\ ef al .. 2003). The commo nly recommended goal conception 

rate for ho lstein CO\\S is 60% (Farin and S lenning. 2001). 

Conception rate to first prO\ ides a use ful estimate of the conception rate for a herd. 

Howe\ cr it is a measurement that combines the effect of semen quality. fertility of the 

CO\\. timining o f insem ination semen handling and inseminatio n techniques as well as 

factors such as high el1\ ironmental temperature and stress (Nebe l. 2005). 

I able I . Some Estimate:. of Age al First Cah ing of Iio istein Friesian and Fries ian 
Cros:-.es . 

Breed Localion Estima te (Months) Source 

Ilnlstelll I nesian Ethio pia 41.1 ( 'egash. 1994) 

Iioistein Fries ian Sudan 1 - 1 -).- (Ageeb and Ha) es, 2000) 

Iio iste in J'ricsian \lala\\ i '1 --> _.) (ehagunda el al .. 2004) 

50~'0 IlolstCl 1l I rie\ii.lll Ethio pia 32.9 (Shifcra\\ el a/,. 2003) 
50°-0 / chtl 

S()o·o Il o"'tt:111 l' nc'>lan I: th iopia 32.9 (Gosh" and I ledge. 2003) 
50% Boran 

50% Ilobtt:in J' ries ian Ethiopia 36.0 (Gosh" el al .. 2005) 
50% I'ogt:ra 
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Table 2. Some Estimates of Ca lv ing Interval of Holstein Fries ian and Fries ian Crosses. 

Greed Loca lio n Estimate (Days) Source 

I lo lslein Fries ian Ethiopia 477.6 (Negash. 1994) 

I lo l..; tein Fr ies ian Mala" i 4 16 (Chagunda e l 01. , 2004) 

IIol5tc in Fries ian Ken) a 429 (polloI. 2004) 

50°0 lIolstein Fricsian Eth io pia 55 1.8 (Shireraw e l 01 .. 2003) 
50% /ebu 

50% Iioisie in Friesian Eth iopia 41 7.7 (Goshu and Hedge, 2003) 
50% Baran 

50% I-riesian Ethiop ia 400 (Tad esse and Dess ie. 2003) 
50%Barca 

500~ I ric\ian Gamoia 400 (Diack el al .. 2004 ) 
,'Dama 

2.2. F:H' to rs Affec ting Reproducti ve Pe rfo rm a nce of Da iry CO\\S, 

2.2.1. ESlrus Detection 

Detection of estrus can be one of the most boring dair~ he rd management chores and 

human motivation is the kc) 10 success. The positi\\.: impact that e ff ic ient detection of 

estrus imprO\es rcproducli\e pcrforrnance and can be a moti\ating factor to dai r) fa rm 

managcr~. There-fort.: routine mcasurcmcnt and monitoring of cffic icnc) of estrus 

tlCIL'Cllon .... hould be a posiliH' 1110li\(lI ion force (George er (11..1 994 ). 

Thcre are man: reasons fo r poor estrus detcction. Lack of knO\dedge o n the Illost reliable 

sign .. of eSlrllS such as stand ing to bc mounted and moun ti ng of othcr cows results poor 
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reproductive performance in mall) dairies (Arthur e( a/ .. 1989). The abi lity of the 

management 10 detcct estrus clTiciently and accurate ly in cows and heifers profoundly­

influences reproductive performance and profitability of dairy herds. Routine estimates of 

efficiency and accuracy arc important to monitor reproduction and 10 evaluate 

management problems in breeding herds (Farin and Slenning. 200 1). 

Accurate detection of estrus is the ke) to effic ient reproduction and to high milk 

production b) capi tali zi ng the superior si res available th ro ugh artificial insemination or 

hand mating (Foote. 1974). In accuracies of estrus detection result in insem ination of 

co\\s that are not in estrus thus lo\\cring the herd conception rate (Xu. el al.. 1998). 

1.0\\ ~strus delection rates ha\c stimula ted an increase interest among producers about 

I."I"IC\;:ti\e programs for s: nchroni..:atiol1 of estrus and o\ulat ion in eO\\ s (Fa rin and 

~lennil1g. :200 I). Ileat detection eJTiciellc~ is uSllall) less than 50 percent in most herds 

and h~at detcction accurae: \ aries \\ idel) because up to 5 percent of a ll cows presented 

for 1\1 haH~ bct:n reported as not in cstru<., based on high milk progesterone level (Reimers 

Itl ut .. 1985). Therefore the efficiem and accuratc detection of estrus and timing of AI 

remain Cllrrent challenges in dair: production (Reimers el at.. 1985). In S) nchronization 

of c~tru~ and controllcd 0\ ulation schellles. clear guidelines also must be established to 

optirni/l' inscminallon lime \\ ith rcspccllO 0\ ulation (Dalton ef 0/ .. 2001). 

2.2.2 . I illlc of In\crnination 

'Ullll'rOlls studies Im\ r: in\ estigated the optimal lime of AI relati \ c to thc stage o f estrus 

(Dransfield er al.. 1998: Roberts, I 986:Tegegne el at.. 1981). Maximum conception rates 

in dair: callie \\ere reali/ed after AI during midcstrus unti l a fe\\ hours after the end of 

hd1i:l\ ieral e<.,trll\ (Dal ton et at .. :200 I). This \\orh. kd to thl' dc\ elopmenl of the a.m-p.m 

guideline and assum~d on intensi\ e \ isual estrus detection regimen. Foote, (1978) 

reported similar non-return rates for once dail~ AI and AI follo\\ing the a.m-p.m 

guideline under rarm conditions "here less intense estrus detection \\as practiced. 
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There is a d irect relatio nship between insemination time and fert ili zat ion status, sperm 

access ibi lit) to the ovum as measured b) accessory sperm number pe r embryo o r embryo 

qua lit) (Dransfield el al .. 1998). Each of these factors is important in establ ishi ng 

pregnancy. The deg ree to wh ich insemination time affec ts these facto rs rna) lead to 

techniques tha i \\ ill enhance reprod ucti\ e success in da ir) cattle. Taken together with the 

realization that estrus detec tion is the pr i ma r~ problem limit ing reproduction in dairy 

cntlle (Dalton el al .. 200 I ). 

22 .;. InselTIlnato rs EfTicienc~ 

AI technician ha\e been reported to hu\e an important e ffect on herd fe rt ili t) (Faulk ne r 

and Pineda 198U). Poor technique in storage or in tha\\ing stra\\s of semen as "ell as 

failure to deposit the semen in the uterine bod~ can reduce fe rt il it) (Farin and Slrnning, 

.100 I) . Semen handling and insemination techniques are t\\O important elements in 

3l1ccessful 1\ I rrogramme for cattle (\ lomont el al.. 1988). I nsemination technicians are 

trained to deposi t semen at the junction of the uterine bod) and the internal cen ical os, 

i e . thc \ I tar!.!el (:--"Iomont ti l al.. 1988). 

I Ill: I~nlknc~ for S('l[1lC lIlscminator3 to deposit scm~n at a site othe r than this target has 

bc~n a" a cause of 10\\ prcgnanc) rate:-. (Seguin. 1980). I he tendenc) rna) be the result of 

lIladequate tnunmg target in the eo\\ (Pallares el a/.. 1986). Inseminators \\ho frcquen t l~ 

IllI<'S tht: target had lo\\cr no n return rates has led some to conclude tha t depos it ion of 

... cmen III one utcrine horn leads to a 100\cr pregnanc~ rate if the o\ulator) follicle is on 

the O\ar~ contralateral to the site of deposition (Pallares el a/ .. 1986). ~ l omont el al. 

(1988) found insemination irsilateral to the ovarian fo llicle. The AI target that pregnane) 

rate ... arc imprll\ed after unilateral cornual should gi\c emphasis on Insurtng that all 

inseminations gl\ e good result in intrauterine deposition of semen. 

\rtitilial imC1l11l1atlon Llfganl/3tlon Illu:-.t h,l\c some r;,tpid means of assessing the fertilit) 

or ... cmen and the perfo rmance of inseminating technicians (Faulkner and Pineda. 1980). 

1111:-' is accomplbhed through an analysis of the insemina tion receipts, \\ hich the 
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technicians arc required to complete each time a cO\\ IS bred (Faulkner and Pineda. 
1980). 

h:rtillt~ is j udged b) computing the percentage o f a ll females inseminated fo r the fi rst 
time in a reproducti\(:' c)c1es that arc not presen ted for a repeat serv ice within a given 
time mien al. The time inten al must frequently usc in 60 to 90 days. and the estimate of 
('onc~plion rate is the 60 to 90 da)s (Faulkner and Pineda. 1980). 

2.2.4. QualLt) of Semen 

['0 maximiLe conception ratc. high quali !) scmen must be placed in the cO\\'s 
r~pnlJucli\ c tract. \ \ ariet~ of morphological abnormal ilics of spcrm can occur in bull 
and ma~ be u"",ociated \\ ith infertilil) (Faulkner and Pineda. 1980). These include 
detached sperm head",. acrosomal defects. coiled tails. immaturc sperm each contai ning a 
pro\lJl1<l1 druplct at the junction bct\\ccn head and mid piece of sperm (Peters and Ball. 
19(5) I-crtilization failure is onc of the contributors to rcproducti' e failure . Usc of semen 
l1f poor qualit~ i.lIld scmen \\ith 10\\ fertilit) bulls decrcase fertiliLation rates (Farin and 
'Iennlng. 200 I ). 

2.2.5 Proper Semen Ilandling 

'-,pcrmatoLOa arc sensiti\ e to the efkcts of a \ ariet) of en\ imnmental factor", (Peters and 
Ball. 1995). \\hich could modif) ",cm lila I charact~ristiC\ (e",ulting in lo\\cr conception 
rate". lIarmful chemicals. \\<Her, C',\POSlU'1' to air and sunligh t or other radiations. agitation 
of "'perlll. cold ",hock caus~s death of spcnnalO70a (,. aulk ner and Pineda. 1980). Tha\\ ing 
Illultlple ~>lra\\s at Qne time and loading multiple AI guns before Al breeding several 
(lj\\S in a r(l\\ decn.:a",cs conception rales o f the second and subsequent CO\\S compared 
\\ith that of the first CO\\ inseminated (Lee el al.. 1997: Plourd. 1999). Therefore errors in 
"'i.'mcn handling can ha\c a profoundcd elTect on conception rates and frequentl) might 
be O\~rlo()kcd as a cause of reduced fertilit) (Archabald. 1993). 
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Improper handling in the field is probably the largest sing le factor contributing to 

occasionally di sappointi ng results \\ ith the use of frozen semen. especia ll y technicians, in 

their enthusiasm to achie\ e the best results. to deve lop innovations wh ich neglec t or alter 

the principles taught during their training. Periodic retrain ing and continuing education 

are as essent ia l to the practice of artifi c ial insemination as they are to the practice of 

\ eterinar~ medicine (Faulkner and Pineda. 1980). 

2.:::.6. Thermal Stress 

I he earl~ bo\ ine embr) 0 IS extremel} sensitive to harmful effects of maternal 

h) pertherrn ia. Dunlop and Vincent (197 1) reported that eleva ted ambient temperature 

(32"c) for T1 hrs immediatel) follQ\\ing breed ing severe I) depressed pregnancy rates of 

heel' heifer .. from 4S 100°'0, l urthermorc exposure of dair) CO\\S to sli mmer heat stress 

condition:.. or dairy heife rs to h)perthermia (42 'c) du ring the firs t 7 days of pregnancy 

resulted in decreased quality and \iability of cmbf) os (1\ Ionte) and RacQ\\ sky. 1987). 

Heat stress bemeen da)s 8 and 17 of pregnancy ma) also alter the uterine environment as 

\\ell as gro\\th and secretar) stress antagoni7es the inhibitor) effects of the embr)o on 

the uterine 'lccretion ofPGr2a ( \ Iome) and RacQ\\sh.). 1987). 

I rnhr)(,lIlu: monalit) II1crea;;cs in a numher of species follo\\ ing exposure of the dam to 

eh;L.lh:d amhient ternperature;; espcciall) in tropical areas. rhe effects of thermal stress 

on the carl) cmbr)o arc not apparent until the later stage of its de\clopm~nt. Fert ilized 

egg .. or .. heep and cattle \\ hen exposed to high temperatu re ei ther in vitro or in \ i\'o arc 

damaged blJl continue to de\elop onl) to die during cri tica l stages of implantat ion. 

Rl:dllced fcrtilit) at ~ummer heat stressed dai ry co\\ s rna) resul t from dec reased \ iabi lity 

and de\elopmcntal capacity of 6 da) old to 8 old embryos and ma) account fo r the \\e ll 

documcnll.:d .. casollal reduction in the efficienc) of artificial insemination during summer 

(IJlune) ef (1/ 1 (88). 

".11\ IrCHlmental mndi ficatiom. such as \ arious shadL' structure~. air conditioning and 

c\uporating and cooling of cm,s. ha\ e been used to irnprQ\ e fertilit)- of cattle du ri ng heat 
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stress. Therefore reproductive management strategies should be combined with 

envirolllm:ntalmodifications to maximize conception rates (Putney el 01 .. 1988). 

Ileal "tress alters concen tratio ns of circulating reproductive ho rmones by increas ing 

circulation concen tration of corticosteroids. The effect of hea t st ress on concentrat ion of 

lutcini7ing hormone in plasma is variable with report s of unchanged increased or 

decreased concen trati ons. I leat stress also alters the pattern o f follicle selection and has 

an ad\ erse clfect on the qllalit~ of follicles and their stero idogenic capacity (Dcrensis el 

01" 2002), 

2.2.7. Nutritional Deficiencies and Excesses 

I'll{: mechanisms h~ \\ hieh more SC\ cre nutrient deficits may arrect reproductive 

pl.:rro rmance are unclear and require further definition (Ljokel e'l a/.. 1995). Follicular 

dC\I,'l opmcnt begins uuring carl) lactation and the metabolic cond itions associated with 

net el1l:rg~ natantl.: ma~ anect o\arian follicular de\elopmellt and reduce oocyte quality 

and 100\cr conccntrations of plasma progesterone possibly reOecting reduced luteal 

\ iabilit) irnraired ~) nthesis progesterone or altered clearance of progesterone by the liver 

( \\ 'e:'l\\ onu l'1 1I1.. :!OOO). 

there is CO I1\ incing c\ idencc that the fertilit) of CO\\ S is significantl) 3ffectcd by their 

encrg) 3nu heath SlalllS 1 to 3 months before the estrous cyclc of breeding. Cows in 

s ignificant ncgati\ I.: e ncrg~ h3bnce su\tain damage.: (0 dc\ d oping r o pulation of follicles 

that arc rl'cruited for 0\ ulation 2 t03 months later. Negali,,' energ) balance in the first 9 

da~ s r m trJrtulll rcducc3 progl"sterom: le\cls o f eO\\ s during the lutcal phase or their 

.. econu and third rOSlpartLlI1l C3troUS c)clcs (Villa·Godc) el (1/ .• 1(88). In la rge herds 

managed \\ ilh mechan ical aids. il has happened that dr~ cows have been overfed by being 

giH'n the same 10 \\ fiber and high energ) ralio n (eg. maize. silage and concentrate) as 

\\as supplied to lactating cows. exccssivc deposition of fat then occurs, leading 

c \elltuall ~ to a gcncraliLcd o besit) "the fal CO\\ s)ndromc·· (Vandeplassche, 1982). 

Add itionall) under feeding leads to a marked delay in attaining of sex ual maturity. and to 

15 



o\anan inacti vity. due ( 0 a shortage of gonadotropin re leaser (Gn-Rh) and pituitary 

gonadmropins (Vande plassche, 1982) 

Another nutritional aspect that appears to infl uence reproducti ve function is the amount 

and character of the protein in thc CO\ \ s ration at the time of inseminat ion, Cows fed high 

le\ cis ru men degradable protein ha\ e been sho\\ n to reduce reproduction effi ciency 

(Ferguson and Chalu pa, 1989). Similarly. hem ~ feeding during the d ry and pe ripartum 

periods a ller fo ll icular dc\ e lopme nt dec rease rcproducti\ e perfo rmance (Vandep lassche. 

1982) 

I h~ 1~1t- ... olublc \ itamin A is recog nized as necessar) addi ti\ cs in da iry cow diets 

(GerioIT'. 2001). Unless the ration is ad eq uatel ~ supplemented. a shortage of \itamin A 

can occur after along dr~ season and ma) depress fema le fe rt ili t) b) increas ing the 

pre\alt'nc,-' of eJllbr~ onic lllortalit~, A sho rtage of B-carolcnc pia) s an importanl ro le in 

infertili t ~ of dair~ callie during the stall feeding period especia ll) if the basic fo rage 

consists of mai7e silage \\h ich is \er~ poor in p-carotcne. The dc fic ienc) of p-ca rotcne 

lead ... to deficient de\clopment of the corpuslutcum and lo\\c rcd blood \essels. Such 

CO\\5 mi1~ sho\\ disturbed o \ arian fU ll ction. silent heal. lo\\ered conception rate, 

increa<.cd cmbr~onic mortalit~ and carl~ abortion ( \ 'andeplassdH:. 1982). 

\Ienerab h<1\1: been sho\\n {(l he the l1luricnts frequcntl~ implicated in fe rt ili l) in catt le. 

I hI: lar~1: number of inlcrn::btiunships that e\i~ts in the absorption and util ization of 

mmeral mah.e~ it difficult 10 delineate relationship hemeen a specific mineral and fe rt il it) 

(\ lorro\\. 1(86). Phosphorous deficienc) has been the Illost common mineral defic ienc) 

afTectmg reproduction in dair~ ca ll ie (Bath f!1 01.. 1985). A se\ere de fi cienc) of 

phosphorous can dcla~ the onset of pube rt ) and postpa rt um est rus because of in act ive 

maries. \\here as a modera te deficicllc) ma) be associated \\i th repeat breed ing (Elagen, 

1978). Calcium. iodine copper, manganese. cobalt. zinc and selenium ha \ c also kno\\ n to 

11<1\ (' an effect on the reproductl\ c pcrformanct: \\ hen thc) arc dcliciem (Gerloff. 200 I: 

\\orro\\ .1986). 
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2.2.8. Large Herd Size 

In dair) farms large herd s il.c has been reported [Q resu lt insuffi c ient space fo r each gro up 

of animals in the herd. which ma) cause 0 \ ercro\\ ding: th is increases the risk o f the 

spread o f infectio us di seases and o f problems \\ ith nut ri tional ma nagement. Failure lO 

prO\ ide ,cparat~ feeds and feed ing systems so that grou ps o f cows can be fed accord ing 

to their needs rna) lead to under nutri tion as \\ ell as to subsequent hea lth prob lems 

(Heinr ichs and Radostits. :2001). Moreover o \er cro\\ding can limit the detection, 

identific;:lIion and handling of CO\\$ in heal. this causes sub optimllm reproductive 

performance (peter::. and Rail. 1995). 

An increase in he rd size migh t cause an increase in monalit) (Heinrichs and Radostits. 

:WO I). \ marked increase in population densit) commo nl) causes an increase in the 

incidence of infectious disease. Outbreaks of infectious di sease in calvcs under 4 wccks 

ofag~ occur more coml1lonl~ in large herds ofO\cr 100 CO\\S than in smaller herds and 

call cau,,' maJor ecnlloll1ic losse\ because of death. thc costs of treatment and sub 

{lptllllum (al r pcrfmmancc (1lelnrichs and Radostits. 100 I ). 

~ 2.9 Culling Polic) 

Rcproductl\C problem I'> thl;' rrilllar~ rca son gl\cn for \\h~ CO\\$ are culled in modern 

dairies (I able 3) accou nt ing for 29 percf.:nt o r all primar) culling reasons. and 

approximatcl) 10 percent each for all sC'condar} and tertiar) culling reasons (Bascum and 

Young. 1998). Thc) also found that reproduction become a more important culling factor 

as a h~rd production rose It should be noted that all ofthcst.' CO\\S cull~d for rcproducti\e 

rCR:>OIl'> \\cre trlll~ inl"t:rlile. Once a co\\ experiences o ne t) pc or diffi c ultl) a:>suming she 

I'> at a higher n..,k of thl' '>am(' problem in thc nc,t lact:nion. It is likel) thaI dairies arc 

\\ ""ng tll .. put up "\\ Ith poor n:pmducti\ e performance if milk production is high. this 

make.., IhL' ( lllltn,] pf rerroducti\c di~nrdcrs mut.:h complica ted (Farin and Slenning. 

JOOII. 
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Culling polic~ also has an important efTect on reproductive efficiency (Peters and Ball, 

19(5). For example. if all cows that do not exactly match reproductive targets are 

imlllediatcl~ cu lled then the apparent reproductive efficiency of the herd at anyone time 

is considerabl) enhanced. This action maybe looked as good but the average age of the 

he rd and the a\erage herd's milk production \\ill be decreased with increased costs for 

replacement heifers. Alternativel) if the culling polic) is directed so lely at improving 

CO\\ milk production there Illa) be a tendenc) to keep old or infertile cows because of 

their genetic worth (Farin and Slenning. 200 I ). 
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Table 3. Reasons for Culling Dairy and l3eef Ilerd in the UK. 

Reason for culling Approximate Percentage 

Ih ir:' Beef 

I'l anned -
-

Mi lk Yield or quali t) 14 32 

- CII' I' ' u lIlg po I C~ per pncc - 8 , 
Age 8 -

I - -
Otherf tl:l11peramem. 13 -

confo rma tion ) 

35 40 
, - -- -
~Inplanned 

-
Infcrtilit) 19 37 

I Mastiti ~ 16 -

I 1 
Others (feet problems [30 ?' -0 

i n.i llr~. dis..::a se) 

.1
65 60 

",oure\:, (Peler .... and Ball. 1(95) 

J.2.IO. Hod~ Condition 

BUller and Smilh ( 19S9 ) sho\\ed Ihal CO\\ S lose a signilical11 amoun t of \ve ight (more 

than 0.5 bod) score points 5 points scale) in carl) postpartum and have ex tended days to 

each 0 \ ulalion and ha\ e significantl) reduced concept ion rales for at least the first three 

sen ices. Bod) condition score is a useful indicator of nutri tional Slaws of cows (pe ter. 

1984: Robinson. 1996: Kassa and Tegegne. 1998). CO\\ S \\ith 10\\ BCS \\ ould have poor 

nutritional slatus Ihat cou ld lead 10 longer poslparlUlll anoestrus interval. The 

ph~s io l nglcal mechanism behind such dl..!la) is suggested to imolve the blockage of 

gonadotropin. rclcas ing hormone at the level of h) pothalamus. Further more the same 

argume nt can part) be used to explain the poor reproductive perfo rmance of cows calving 

\\ ith BCS belo\\ the cri ti cal level (Robinson. 1996) 
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2.2.1 1. Sk ill s in Pregnane) Diag nosis 

Kno\\ ing \\ hether or not an anima l is pregnant is of considerable economic va lue. as we ll 

a, hl.'ing an important tool in re prod ucti\c management (Arthur. 200 1). It ass ists to 

identi(\ non· pregnant animals. \\ hi ch must be culled o r se rved again with a min imum of 

dela) (Bctteridjc and Laing. 1970). 

A regula r check li p is necessa r) to con fi rm if the animal has settled to se rvices o r not. and 

to investigate the causative factors for sub fe rt ilil) o r in fe rtil ity. A veterina ri an should 

ha\ e good kno\\ ledge of the pathophysiolo£) of rcproduction and the expe rience of 

ha\ ing examined a number of co\\~ both pregnant and non·pregnant in va ri ous stages of 

gestation (Sang. 1981). 

].~.I~. I lousing. and 1--.. 11\ ironmental Factors 

l>r("l\ Iding an t:m Ironment for animals that has a positi\c innuence on the animal's health. 

\\dfare .1Ild producti\ it). Essentiall~ all aspects of the animals surrounding and activi ties 

arc ta\...cn into account incllJding \entilation. stalls and beds. access to feed and \\ater and 

\\al\...mg "urfact:~ I he \cterinarian should be a\\are of the housing and em ironmental 

factors that affect health. production and reproduc ti\c perfo rmance of dai r) co\\s. 

Ongoing regular monitoring should be performed to determine the effects of the 

em iron mental management programs (Bickert and Rados tits. 200 I). 

Llllll'IlC"" in dair~ eO\\5 is both a \\dfarl' problem and a source o fecollomic loss to the 

dilir~ hl:rd and thl.' indu..,tr~ (I agul.'. 1(98). I amenc~.., Illa) affect thl.:' producer in sc\cral 

\\a~\ increa:-.ed labour reqlJirl.:'lllcm. incrl.:'ased treatment costs. reduced milk production. 

reduced fl'rtilit}. imoluntar) culling and decreased slaughter \alue. Lameness ma) a lso 

reduce the expression of estrus Ihu~ affecting reproductive performance. \\hich increases 

the ris\'" oft:arl~ culling. Lameness can prolong the interval from cal\ing to first serv ice 

and tht.' inter\al from first sen icc to conception (l3arkemu e{ (If. 1994). Dairy cows with 

the lameness scoring s~stem ma) ha\e an extended interval from cahing 10 firM service 

and to conception. spend more days in brceding herd require more services pe r pregnancy 

and be 8. ~ limes more likely 10 be culled (Sprecher el oJ.. 1997). 

20 



2.2.13. lIigh Milk Production 

Milk production pIa) ing a minor ro lc in reproductive performance. however, on an 

individual animal basis. highcr production individuals with in a herd are often at risk of 

lowered reproduc ti ve performance. Furthermore cows selected for high milk production 

show different characlCrisli cs in foll icular and endocrine functions that cou ld lead to 

decreased reproducli\c efficiency (Nebel el 01 .. 1993). 

I here arc liJ...cI~ se\ eral reasons for the loss in reproductive performance this can occur 

due 10 heat st ress. inc reased production and herd size (Fa rin el af.. 1994). Milk 

production of CO\\S has increased and rcproductiH' performance o f cows has declined 

during the past:W ~ears and c\idenced b) increasing days opcn and depressed concept ion 

rates. Problems related to breeding managcment (e.g. elective postponement of 

rcbrceding and estrus detection rate) and thc negative innuences of high milk production 

and heat st ress Ina) be responsible for thi s decline in reproductive efficienc) (Farin and 

Slenning. 2001). 

2.2.1 .. 1. Book and Record Keeping 

I krd records pro\ ide the opportunit~ to monitor. diagnose and prO\ ide guidance in 

correctlllg hn:eding herd problems (Ruegg. 2001). In addition the reco rd s)stems help 10 

anal) /L' individual animal l!\ ellts sLich as cal\ ing histor). disease events. treatments. 

reproductions c\ en IS and c'3minations and animal characteristics sllch as I3CS and SCC 

(Ruegg. :!OO I ). 

The imestigation of inrertilit) problems and the rnaimenanct.: of good quality require the 

keeping of accurate records of the rl!producti\ e histor) of each and ever~ co\\ in the herd . 

The absence of accurate and accessible records makes the task of the \ etcrinarian 

difficult . ifnOl impossible (Arthur(./ 0/.1(89) 

Both heal detection .. and '\1 technique.;; can be e\aluated b) examLlllng a sertes of 

rcprodLJcti\1' indices if the records are complete and accurate (Williamson. 1987). The 
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keeping of accurate records is \ ita I in good herd reproduclh C' management. Records are 

important since the) enable the farmer to monitor reproducti\e performance of the herd 

and indh idual CO\\ s (Peters and Ball. 1995). 

2.3 '\I:ljor ReproductiH' Health Problems 

\laintaining a health) herd is a constant challenge to toda) 's dair) producer. Each year an 

a\ erage of :W to 15 percent of dai~ co\\s are culled due to poor reproduc tive 

performance or other health problems. 

Goals that arc rcalistic and made possible b) adopting a rcproducti\e health program are : 

herage cahing intenal bel\\een 1:2 to 131110nths. 

Breeding cllicienc) belo" 1.5 sen ices per conception and less than 30 percent 

return ... after 60 da) ... 

~ I\, ... trartum inlcnal Il) fir ... , ... tanding heal bcmecn 30 to 40 da)s. 

-I Pl-'stpartum inten al to lir.;,l breeding no greater than 55 10 70 da) s 

5. Repeal breeders of 8 to 10 percem or less. 

6. \bnMlllal anestru ... al"tl-r (if) days postpartum reduced to:2 to 15 percent. 

I. .\.Ixlrtlons of I 10 ~ pen.:ent or less. 

8. Retained placema ... of 51010 percent or less. 

9. \Ielritis or 5 to 10 pen.:enl Of less. 

10. Cullmg percentage f\lf reproductiH failure belo\\ 18 percent. 

II C) '1ti, follick" of 5 to 1 5 percent or less (Rice el 01 .. 1996) 

l~nd0metritl" I'. an mflamm:J.tion of endometrial lining. \\hich significantl) impairs 

repwductl\C performance of d;:Hr} CO\\5. e\eral specific diseases are associated \,ith 

mC1mis or endometritis. These mclude brucellosis. leptospirosis. camp) lobacteriosis and 

lrH:homoma'>l~ (TrichomoniaSIs). \Iore often. endometritis is lhe result of nonspecific 

infections (Olson. 1996). 



For decades. endometriti s in cows has been treated with the intrauteri ne infusion of a 

be\\ ildering array of substances. Th is is now rece iving closer scrutiny. A lthough in fu sion 

of antim icrob ials Illa) rid the ut erus of bacteri a. there is no ev idence that it eliminates the 

endometri al inflammation or resto res the affec ted cow to ferti lity (Steffan. 1984). Indeed. 

many preparations ro ut inely admin iste red into the bov ine uterus a re known to be 

detrimenta l \0 uteri ne tissLle. Increased conce rn abo ut milk and ca rcass res id ues. alo ng 

with poor or uncertain results. should discou rage intraute rine the ra py as a rout ine 

approach to management of bovine endometritis (Sheldon. 1988). [n the rare cases III 

\\ hich S\ stcmic Sl!!.n s o f illness arc scen. svstel11ic adm inistra tion of antim ic robials is . - -
indicated. 

CO\\ s afC kno\\ 11 to bc more resistant to uterine infection duri ng estrus. and as cows 

undergo more estrous cycles after parturition. the prevalcncc of endometritis is 

dimini shed . r his has led to increased use o f prostaglandin (PG) F2u or its analogs. at 

lIs lial lutcoJyti c doses. for the managcment of endometri ti s (Gilbert el al.. t 998). Another 

potent ial advan tagc of the lise o f PGF2a o r it s analogs is stimulation of uterine 

cO lllfactioll and expulsion of utcrinc cxudate (l3ekana el (If.. 1996). 

2.3.2. Retained t'ctal l\klll branes 

'\ormal c:\rulsioll of fctal mcmbranes occurs \\ ithin 3-8 hr after delivery of the calf. 

Retcntion of fetal mcmbranes usuall) is defined as failure to expel fe tal membranes 

\\ ithin 24 hI' after parturitio n ( l3ebna el al .. 1996). The incidence is 5- \5% in healthy 

dair~ co\\s and lower in beef' co\\ s. The incidence is increased by aborti o n, dystoc ia. 

hypocalcaem ia. t\\ in birth. high emi roll lllemaJ temperature. advancing age of the cow. 

premature birth o r induction o f parturition. placentitis. and nut ritional disturbances 

(Manspeaker. 2005). 

Thc precise pathogenesis of retained fetal membranes is poorl) understood. but normal 

maturation and loosening of thl" placenta begin during late pregnancy and are marked by 
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ahcrations in thc co llagen of the placcntolllc . During parturit ion. changcs in uterinc 

pressure. diminutio n of blood Oow. and phys ical Oattening of the placentollle during 

uterine contractions co ntribute to final loosening and expulsio n of the fetal membranes. 

Diagnos is is usua l I) strn ight fo m ard and degenerating. di scolored. ultimately fetid 

rn~mbranc ~ arc seen hnnging from the \ uh a >24 hrs after parturition. Occasionally. the 

me mbra nes l11a) b~ within the uterus and not readil y apparent. in which case the ir 

presence l11a~ be detec ted b) a foul-sme lling d ischarge. In Illost cases. there are no s igns 

o f systemic illness (Kirkbrid e. 1991). When s),stcmic signs arc seen. they arc related to 

toxcmia. Uncomplica ted retenti on of fetal membranes is uns ig htl y and inconvenient for 

animal hand lers and mi lkers but is ge nera l!) innocuo us to the cow (M anspeaker. 2005). 

lIo\\L:\e r. such CO \\ S arc nt increased ri sk of deve loping metriti s. ketosis. mastiti s. and 

c\cn abortion in a sub <.,equcnt pregnancy. CO \\ S tha t have once had retai ned fetal 

membranes arc at increased ri sk of de \ eloping the cond itio n at a subsequen t parturi tion. 

\I anua l remm a l of thl' retained fetal membranes is no lo nge r rccommended and is 

poten tiall> ha rm fu l. I rimmi ng of excess ti ss lle that is objectionable to ani mal handlers 

and co rHribulcs to g ross contaminat ion o f the genital tract is pe rm iss ible (Bo li nde r el o/.. 

\ (88 ). Untreated cm\ s expel thc mcmbranes in 2·1 1 day S. ROlltine use o f intra uterine 

antimicrobial s has not been fo und to be beneficial and may be d etri men tal. Although 

n'~ILl(' in . estrad iol. and prm ta gland in F2u ha\ e all been ad\'ocated a t \ario lls times. none 

hastens ex puls io n o f retained rnc rn bram!s (K umar e l (//.. 200 I ). WhL: 1l signs o f system ic 

il lness arc prese nl. s~ stemic treatment \\ ith antimicro bials and no nstero idal ant i· 

inf1arnrnator) drugs is indicated. In herds in "hich incidence o f retained fe ta l membranes 

i .. unacceptabl) hig h. pn::d ispos ing caus~ ~ sho uld be sought and el imi nated. 

2.~ l \ bOrlion 

\ ho rt ion res ults from pre mature initiation of pa rturiti on \\ hen normal relati onships 

bet\\een fetus and darn fail. T hi s resu lt s in the expulsion o f a fe tus that is incapab le of 

independent life . ' ·.ffeetive feta l control o f the pregnant uterus is lost aner the fe tus dies . 

'\ bo rt ion can occur an ) time du ri ng gestati on (Yaeger and Ho ller. 1997). Most of the 
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ah(lrtion~ occur during the first trimester of pregnancy. go unnoticed and the ani mal is 

trt:ated clinical!) for infertilil). Allhough man) factors have becn incriminated, the 

mechan ism of abortion has never been explained. Whether abortion and normal 

parturition are mediated through the same path\\a) s is unkno\\n. but irrespective of the 

cause of abortion there is drop in progesterone le\ el in the animal. The pathogenesis for 

abortion rna) be acute or ch ronic . In genera l. premonito~ signs are usually lacking. 

rhe greatest ri sk of fetal loss is during the first trimester of gesta tion and then 

progressi\Cl~ decreases as gestation ad\ ances" ith a slight increase in the ri sk to\\ard the 

laS! month of gestation (Thurmond. el af .. 1990). Ali the abortions in the first trimester go 

unnnllf..:cd or undiagnl,sed and \\c ah\a)~ suspect fcrtilit~ problems "hen cows arc found 

(1pen rather than ernhr~o'fewl loss. The obseT\ed fetal loss is far less than the actual 

IIKidence rhe cUllllllati\e incidence of fe tal loss bemeen 31 and 260 du) s of gestation is 

10.8°0. Of this onl~ 20% of the fetal losses are detected b) observation of an expelled 

f('tlls or fctal membranes and the proportion detected increases \\ ith increasing 

gestational age at lIllle of fetal loss (l-orar. el af .. 1996). It is also belie\ed that the 

abortion rale inc reases alier 5 pregnancies o r after 4 cah ings and furthe rmore the ri sk is 

higher for an animal that alread~ had an abortion. 

Bllth inf~LtlouS and non-inl~ctious ag~nts ma~ cause abortion. The infectiolls causes 

IlKluJe hacte-rial. fungal. \ iral. and proto/"oan. I il:-'lorlcall~. it has been suggested that 50-

hS!) . ~O-25°0. and 15-250
0 of infectiou:-, abortiom \\c.:rc.: caused b~ bacterial. fungal. and 

\ Iral (all~c.:, re')pelti\d~ I'ht: non-mfectiolls causes Include nutritional factors. 

chcmical ... drugs. lo\ins. poisonous plants. and hormonal agents. Under modern systems 

llf Jair~ manag~ment CO\\S & buffaloes continue to experience a seemingly high risk of 

ilhortlOIl. dt:~pile intellshe efforts to\\ard immunization against infec the agents 

(,\ugllstinc.2005). 

It should be remembered that because of the endemic nature of abortion occurring in 

\accinated cattle. factors other than the infectious agents might contribute 10 the risk of 

abortioll. I hus. pre\ cntive strate gi e~ to contain abortion on farm become utmost 
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important. Exogenous progesterone can become a handy tool in prevention of abortion 

especiall) during the first trimester of gestation. 

The organism Brucella aborrus causes brucellosis. Aborted fetus. uterine discharge. 

placenta. infected premises and milk are sources for the spread of infection. and abortion 

occurs from 6 to 9 months into gestation. It is possible to eradicate the condition through 

, m:c i n<1I ion. 

Ll'ptospirosis is caused b) LeplO:,pira pomona. hardjo. amico/a. icrerohemorrhagiae, 

and gripporJpho.w/. Infected co\\-s. \\ ildlife. s\\ine. water and feed contaminated with 

urine are some of the sources of infection. Abortion occurs in the last trimester of 

gestation (Alonso- Andicorbee~ ef a/.. 200 I). 

Camph~ lobacter fetlls causes Camph) lobacteriosis. Infecled bulls and cows spread the 

IntCctlon and abortion occurs from 6 10 8 months of t!cstat ion. Listeriosis is caused b\ - . 
LlSfcria I//oJlOcylogenc\". and the organism j" excreled in feces. urine and milk. The 

organism gro\\" III 'iilagc \\ ilh high pll Abortion occurs most l~ in the la ter part of last 

(flme,,!!:r 

/-I(I(:mopI1l11l.'; \"OI1lI1IlS is responsible for the haemvphillls SOIJlIIUS complex. Infected cattle 

spread the infection possibl: \ ia the respirator) route. The organism is capable of causing 

abortion in all ,>Iages of gestation. 

Lrl!aplasmosis is caused by L:reapla:,ma (!i\'er.wf1I and is spread \la semen. vulva r 

discharges. and possibl~ b~ nasal secre lions. Abortion can occur anytime bu t usual!) in 

the last trimester of gestation. Other bacteria liJ,;e Salmonella. Act/J1omyce~. Escherichia 

(·(,Ii. SfreprocOL"Cln. S·rapJn·/ococcw. BacilllH. PseudomOJlas. Prorells, Pasteurella, 

SO("{lrdlll. and ('h1amrdia species. can also cau..,c abortion. These are secondar) [0 either 

a <;cptiLemia in th~ dam or as(:t;nding lIlfection thrnugh the \ agina and een ix or due to 

pa-.lslem endometritis (.\nderson eral .. 2001:Yaegereral .. 1997: Denn is. 1980). 
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Fungal or m)cotic infectio n o f the placenta is one o f the most commo n causes o f sporadic 

ho\ inc abo rt ion. An~ \\ here from 20-35% of abortions have been attribu ted to funga l 

t.:J u "e~. ,\ bortion occurs \\ hen fu ngal spores en ter a pregnant cow's blood stream 

( possibl~ th ro ugh breaks in the lining o f the upper d igest ive tract), seltle at the junction of 

the maternal and fetal Aspergillus j llmigatlls accounts fo r 60 to 80 percent o f abortions 

that are caused b) fungal organi sms. The o rgan ism may cause aborti on from 4 mont hs to 

tcrlll. An} condi ti on 'stress that reduces the cow's res istance to infection increases the 

chances of mycoti c abo rti on. Prov iding good health (via good management and nut ri tion) 

and not feedin g mo ld} feeds can reduce the inc idence. Placentas grow and attack the 

placental tissues. 

Infectious Bmine Rhinotrachcitis (lI3 RV) or BO\ine lIerpesvi rus I (13I-1V-1) is a major 

c.IlJ:.C of \ iml ahortion A hhough the de\ e lopl11 e rH of e ffec t i\ e vaccines appears to have 

rl.:duced thl' inCIdence of IB R \' induced abort ions. it still rema ins the IllOSt frequentl y 

diagnosed \ iral cause of abort ion. Abort ions occur from -t months to term . Bov ine vira l 

dlarrhca cause:s tlbortion usuall~ in the earl ) part of ges tatio n (up to -t mo nths) and is 

... pread b) infected cattlc hOllsed or pastured toge ther (Aug ustine. 2005). 

Trichomoniasis: caused b) Trilrichomonm Jew s and is spread b) venerea l tra nsmiss ion. 

The organ ism is responsible fo r earl~ embryonic dealh. infe rtil it). and rarel ) abo rt ion. 

~eosporosi ,: \'(!()\pom ("WI/Hllm is a recentl) recogniLed prolOLoan parasite of animals. It 

I~ probabl~ not a I1C\\ disea~c. but rather a nc\\ I) recognized one . Neosporosis is a major 

cause of abortion in callie in Illan~ coun tries including Canada and USA ( Dube~ and 

IlIldsa~. 1996: Part' el til.. 19(6). \n important fea ture of the d isease is that the parasi te 

(.;i\n he maintained in cattle as a chronic. appa rentl) lifelong. infec tion. \\ hich can be 

passed on to the fetus during prcgnanc~. The grcatest risk o f fe tal death is observed 

bCl\\cen 98 and I 05da~ s of gesta tions 

Recent cpidemiologictll studies ha\ e suggested that the dog may be invoh ed in the 

transmission of .\'eoJ.jJora ctll1lll1lm. It is poss ible that the dog is the de finiti ve host 

(Anderson. 1(91). Presence of dogs and presence of se roposit ive cattle in co ntro l herds in 

a detai led stud) . suggested the role of dogs in the spread of the conditio n. 
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Stanalion Jl1a~ result in placenla l insurti ciency and abort ion. ho \\ever. it rarely occurs in 

a modern dair) pract ice. Vitamin A defic ienc ) has been suggested to result in thickening 

and degeneration of placen ta and abort ion in late gestat ion (Vandeplasshe. 1982). Iodine 

defjcienc~ has also been suggested as a cause of abortion (Ge rloff. 200 I). 

ChemIcals. drugs. and toxins: High concentration of nitrates in plants/\I,-eeds can cause 

atHlrtill1l from 3 to Q month~ of gestation. Frgot can cause placental necrosis . fetal death 

and Jb(lrtil)n. Warfarin and coumarin can also cause abortion. MycOlox ins from the 

fungal agenh are su~pectcd to cause abortion. Bactcrial endotoxin is respons ible fo r 

~poradic abortions. Among the hormonal agents. estrogen. glucocorticoids. and 

prl)st3gl,mJin arc importJnI The~ causc abortion depending on the dose and the stage of 

gestation thc) arc used ')trcss of an~ "ind increases cortisol Ie\ el in bod) & hence may 

cause abortion fKirkbride. 19<) I). 

2.3 . ..l \ncstru~ 

.-\ncstru .. h<l .. been identified as one of the major problem <lffccting the cmcienC) of 

rcrmductilln in the trllpics and subtropics. \\ here inadequah: nutrition. high ambient 

tempaallln.·. high rara"'llil~ burden~ and disease e\acerbate the problem (Kumar. and 

"-lunar. 1<)1.)3). 1.0\\ b0J~ \\eight and poor bod~ condition. compounded "ith lactation 

.. tre-;~. can further e'\tcnd the po~tpartum ane~trus period. The long anestrus period in the 

nurs1l1g C(1" might be due to an ele\ated lc\cl of prolactin. \\hieh appears to depress the 

seneli(ll1 and rclea<,c of GnRH (Vandeplassche. I 98:!). Conditions that simulate 

pregnanc~. ~uch as p~ol1letra . severe metritis. foetal maceration or mummification. rna) 

caLlse anestrus. Pyometra. \\hich often occurs \\hen foetal membranes are retained or 

follo\\lIlg postpartum metritis. is a rrequent cause of anc ... trus (~lartinez and Thibier. 

I 98..l). rhe..,c conditions damage the endometrial lining of the uterus and reduce ~ecret ion 

of lute{'I~tlc pro~laglandm Ihe c~dic acti\ll~ of the o\ar~ IS thus inte rrupted in the 

luteal pha" ... · and the Ul\\ or heif~r is anc..,trus until the condition is corrected. Without 
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regu lar \ elerinar) care and palpation. these conditions may remain undiagnosed and the 

CO" m3) be believed to be pregnant. 
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3. ~ lATE ll I A LS AN I) METIIOI)S 

3. 1. St udy A rC:l 

The Alage Agricultural Technical Vocat iona l and Ed ucat iona l Trai ning (TVET) College 
is situated at 217 kills south-\\cst of Addis Ababa in the vicini!) o f Abij ata and S hala 
lakes. \\cst of lJ ulbula 10\\11 32 krns <1\\ 3) from Add is Ababa- Shashemene high \\ ay. Its 
absolute loca tion is a longitude of abolJl 38° 30' east and a latitude of f 30' north. II rests 
on IflS "ga'iha" or -r:~{)O h!,"ctar~ or land \\jlh an altitude of 1600 meters above sea level. 
rhl.: area I:, charactcri/I.'d b) mild subtropical "cather \\ ilh minimum and maximum 
tr.:mpcrature ranging from 11 '( to 29 f1

C. rhe area experiences bimodal rain fall 
di ... tribution \\ ilh annual a\ crage o f 700·900 mm. The three de fi ned seasons based on 
rainfall distribution arc: short rain~ st:aSQn (~larch 10 April): long rain~ season (June to 
~~pt~rnhcr) anti tong dr~ "ea'>on (October to Januar)). The dominant soil I) pes are black 
cia) soil (\CTtisol) \\ ilh sand·slit cla)- \\ ith a pi laf 7.9. rhe area is suitable for li\ estock 
production. According li\ estock unit. there are about 600 cattle. 500 pigs . 400 sheep and 
goats. 7000 poultr~ in the college. 

3.2. ~ tuli: Popul:llion 

I he liair~ t~lrIll llf 'Iage \ -1 VL I College started its dair) ing acti\ it) In 1980. The 
IiHlnl.1atillll "tlKI.. "crt: 300 h:male,> and 4 male') of Il nlstein· Friesian origin brought from 
~tclla l.1alr: farm. Ilolcn;1 and mdi\ idual farms around Addis- Ababa. For this stud). the 
foundation stoel.. and the subsequent generations. including the animals present to date 
\\erc comidcrcd 

3.3. lI erd ;\1:.1Ilagc lll ellt 

Ihe Alagr.: dair) farm hold .... l\\O t:pcs 01 GlIIk:. lIolstein I flesian cattle "hose genotype 
and blood Ic\C1 is \\ell kno\\n and pure Borena cattlc. Animals that \\ere included in the 
l'xperiment \\err.: r.:xclll~'iI\el: stall-fed and \\cre supplemented "ith concentrate feed 
during late pregnanc: and dllring lactation and also "ith mineral licks. The concen trate 
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\\as prepared at the farm by mixing maize wheat bran. nouge cake (Guizolia abyssinica), 

salt and limestone. The ha) was produced froml05 ha of land from various types of 

annual and perennial plants Gramll1eo spec ies. name I) . Pa.~pallim conjllgaIum, Digitaria 

ol/(m,\, C' 1Jeru.\ mculanllis and al so some Hyperitenia species. Alfalfa \\as the main 

green feed supplied to anima ls. Feeding of animals in the farm \\as most I) focused only 

on lactating CO\\5 than cahes and heifers. 

Lactating cows \\ere hand milked t\\ icc daily , Water \\as available anytime. Newborn 

cah c!. \\ere taken awa) from their dams shortl) after birth and bucket fed. There are well 

cOllstruc ted separate ca If pens. \\ here cal \ es \\ ere managed in indiv idual pens . 

Breeding \\as controlled Jl1ostl~ using artificial inscmination and rarcl) natural mating by 

means of pur~ bred Holstein Friesian bulls. Detection o f estrus \\as carried o ut t\\ice a 

da~. earl) in the morning and late in the afternoon. but some times missed heat s igns 

\\r.:rl' obscned due to the inabilit~ of the A I technicians and the animal attenda nts to 

dctt:ct he.1t ,ign .... lack of contlnuou.., ,urpl~ of liquid nitrogen and semen. Regular 

chl,.'cl\.il1£ for pregnanc~ and reproducti,c abnormalities is at monthl) intenals. Pregnant 

1:\1\\'1 \\en.' managed "~raratel~ during the trimester: Ihc~ cahc in a \\ell constructed 

cah ing pt:n .. 

\111111ab \\cn: rllutlncl~ \t\u':lIlaleU again';( anthra,. pa .. tcllrcllosis blackleg foot and 

mOllth disease. lump) sl..in uiscase and cOlllagioliS bo\ inc plucropnellillonia. ~·l o reove r. 

interadcrillul tuberculin te~t and lest for bnlccllosis \\us carr ied o ut once 111 a )car. 

Regular dosing and spra~ ing again~t internal and t."tcrnal parasites \\as practiced. ~·l ost 

orthe time culling \\3S done dut' to ma ... titis. old age. infertilit) and SOI11C diseases. 

3..4. Stlllh Anilll:ll .... 

1m anal~ ... I .. Ltl\\.., "ere: rJi\idcd mto 3 grollp~. (0".., in the fir!>t lac tation grouped 

1O£e:ther because or their continuous need for supplement nutrients for gro\\ tho in addition 

to lactational need CO\\S ill their second and third lactation. having a low growth 

31 



requirement. but not )et mature \\ere further grouped together. Matu re cows were fo rmed 

in the th ird group. 

3.5. Study Des ign 

A cross sectional stud) was carried ou t on reproducti\ e parameters and abnormalities, 

\\hich \\as undertaken for a period of nine mOl1lhs (July 2005- April 2006). Estrus 

detection rate \\ as measurcd b) counling the number of estruses detected and the number 

of estruses missed for a period of four months (number of estruses detected/total number 

of estruses '\ 100) according to Xu et af, (1998). Additionall) scmen storage, handling 

prnccJures and tll.ming h:chniqllc'i \\cre a1.so c\alllatl'd. Tile recording s) stem related to 

n:productioll \Hl.S e\aluated. Rctrospecli\e data Jul) 1985 - June 2005 and Jul) 1996-

Junc 1005. \\ere also used to calculate some of the reproducti\c parameters (age at first 

'ien icc. age at first cah ing. cnh ing intcn aL number of services per conceptions and 

cah ing to conccption inlcn al) and reprOdllCli\e abnormalities respccti\ ely. Moreover 

pCflpartllril'llt and pO'llpartum reprodllcti\ c problems for the lasl cah ings \\ere studied. 

11tt.: definitions of reproducli\c traits. \\hich \\erc considered in the stud), arc sho\\/l in 

the Table 4. 
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l 

Table·L Reproducti\ e Traits and Their Definitions 

Trait 

Age al First Sen icc (AFS) 

\!!l.' atl·irsl Cah ing (A IT) - -

Cahing Inten al (CI) 

Definition 

The number of da) s from birth to the date of 

animals at first sen ice. In the slUd) all cows 

including heifers served were included. 

The number of days frolll birth to the date of 

animals first calving. In the study all cows 

that cahed at least once were included. 

lhe- period bet\\cen the last 1\\ 0 consecutive 

cah ings. On I) CO\\S that calved at leasl two 

times \\ere included. 

Cah ing to Conception or Da~ " Open (DO) Ihe number of da~ S bemeen parturition and 

subsequent conception. The slUdy of this 

trail \\3 .. conduClcd on l) for cows that \\ere 

found pregnant through rectal palpation. 

'\ llillile-r uf Scn ices per Concep ti on C\;SC) The number or sen Ices be it natura l or 

artificial required ror sllccessrul conception. 

I he stud~ for this trai t \\as conducted on I) 

for CO\\S that conceive and confirmed 

pregnant. 
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3.6. Da ta Collection 

Rl."producli\ ~ and clinical reco rds of dair) CO\\ S \\ere used in the stud) . Additiona ll y. the 

"'Iud~ \\a.., conducted on 130 existing dair) co\\ s. Reproduct ive parameters such as age at 

first sen icc. age at first eal\ ing. calv ing inter\al. number o f se rvices per conception. 

cah ing to conception. peri pa rturien t and postpartum reproducti\e problems observed, 

diagno...cd and r~cordcd during the las t cah ings. 

3.7. Ind iv idual Cm\ Rc produ cti n Info rm a tion 

rhe fotlo\\ ing information \\as gathered: 

Identification nurnber' Indi\ idual co\\ number. si r~ and dam identification number 

Bn:l'd I 'lltlC 

Blnh date. date at lir"t "'('1'\ ICC and cah ing 

1 aelation numba 

Dat~ of last eah ing. date of last ser\ ice and number of sen ices per conception. 

I ~ pe of mating for the last sen icc 

",t;!lll'I' I aClating. dr~ M heifer 

Prcgn<Hlc~ ..,talu:-.. pn:gnanL nOI pregnant or unccrtam 

<;tage of Pregnanc~ first trime..,ter. second trimester. third trimester 

• Lase of last eah ing: unassisted (help of person or \ elerinarian. health assistant 

llr technician) 

• Reproductl\ L' hi..,tor~ of la..,t eah lng: normal gestation \\ ith calf born 

illl\~ or hr.:;llth~. stilihirth (after rutl ge ... tation period born dead \\ ithin 

2~ hours aft~r eah mg. abortion. retain~d fetal membrane. prolapse. 

uterine inh:dlon. and milh. [e\er 

• Rca..,ons for not being pregnant: not sCf\cd because poslpanum period (six 

\\L'd" aft\.'r cah Ing. \Olllntar~ \\alling period. anoestrus (heat not observed). 

CllnCCPllOIl failure periparturient or postpartum reproductive problems. absence 

of liquid nitrogen and ..,emen. \l orcO\er. Ihe present health sta tus: good (no signs 

34 



of diseases). medium (recovering) and poor (signs of acute and chronic disease) 
\\ ill be recorded . 

Bod) condition scoring was conducted for each dairy cow and he ifer at calv ing 
according to 1 [Q 5 sca le (DEFRA. 2001). 

3.8. Cl inical Examination 

Clinical c,aminalion o f each CO\\. including \aginoscop) and rectal palpation were 
conducted. The vuha and perineal area \\CTe inspected for vag inal discharge and cows 
\\itll di scharge \\en.: examined us ing a vaginoscope. The reproductive tract observat ion 
\\a .... donc clin ical!) and as appropriate the vaginal parts \\ere examined by the use of 
speculuill . CO\\ S \\ere routinel) exami ned (postpartum examination and pregnancy 
c' 3minat ion ) per reelum at \\ccf,;l~ and monllll~ intcnals respectively. Cows that we re 
nOI in estrLl~ b) the lime of desired breeding (anestrus) or fou nd nOl pregnan t at the 
pre\ious examination and CO\\ S \\Ith a hi stor) of an abnormal it) of the reproducti\c 
organs. incl uding 0 \ ari an C) sts. uterine infections. retained fetal membranes. obsen cd 
abortion and d~ stocia \\ere identilied . 

Pcnparturicnt and ro~trartLl Ill di sorders \\cre recorded and co \\'s \\ere class ified as 
ha \ mg an abnorma l rqwoducth e health SWtllS if an) one of the fo llowing is recorded or 
tltagno'>ed in the last ca" ing: I . d) stac ia. 2. stillbirth. 3. retained fetal membranes. 4. 
marian c~sts (fo llicula r and luteal ). 5. prolonged ancstrus, 6. uterinc infections and 7. 
\ag llwl or uter ine prolaps~ ,>. The definitions of major r~productivc health problems, 
\\hlCh \\c re considered in the ,> tud) . arc sho\\11 in Ihe 1 able 5. 

35 



Table 5.The Definitions of Major Reproductive Health Problems. 

\IRIIP 

l tcrine Infection 

Retained I'c tal t'.lemhrancs 

D)stocia 

Repeat Hreede~> 

l Icrine Prol<lpse 

, 'aginal Prolapse 

0\ arian C) st 

.\hortion 

Definition 

Reddish or bro" nish. cloud) or purulent vaginal 

discharge \\ ith or with out incomplete uterine invo lution, 

remaining 30 days after calving. 

Failure to e\pel fetalmcmbralles \\ ithin 24 hr after 
parturilion. 

Abnormal or difficult birth in which the first or 

especiall~ Ihe second stages of parturition markedly for 

Illore than 6 hrs and the co\\ requires ass istance:. 

(\)\\s or heifers that sho\\ed failure of conception after 

t\\O .. \[" \\ ilh norlll31lcngth of estrous cycles. 

The COl11l1lg out of the uterus th rough the vuh a after 

p<lrturition <lnd hanged out \\ illt inner surface outer most. 

The prolrusion of the \ agina and or the een ix Ihrough 

the \ uha. 

A fluid filled ~trllcture on the 0\3r) greater than 2.5 cms 

in di<lllleler \\ ith no Corpusluteulll prescllI on ci lher 

0\ an . 

h::tal de<lth and c:-..pulsion bet\\een 42 and 260 da)s of 

gestalion. 

A state of complete sexual inactivity \\ ith no 

manifestation of estrus. 
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3.9. Statis tical An.t lys is 

All data \\ere entered into a MicrosofL Exccl database. After deleting incomplete records 

a total of III-t records for cah ing inter\al. cal\ ing to conception and number of services 

rer conccrt ion and 720 records for age aI first scn ice and calving were analyzed by 

general linear model s procedure of Statistical Anal)sis S)stem (SA5. 2000). For analysis , 

the fixed effects considered \\ erc pari!) numbers (I .2.3A.5.6. 7). season and year of birth. 

cahing and conccrtion. For the anal)sis of major reproducti\e health problems. the 

collected data \\cre anal)/cd b) Slata Statistical SofL\\arc (Stata. 2001). Association of 

fI'ik t:'tctors \\a!. c\!ablishcd b) Fisher's c,aci test. 

1m <tnal) \1"'. the fnllo\\ Ing gClleralmodcl \\ere considered : 

, . Ill'" p,-!- R •. l' . 

\\hl're: 

, is derendcnt \ ariable ... under consideration 

III is O\crallmean. 

"-i is .,ca\on effcu. 

P. is effect of pari!). 

R, encct of the )car of birth or ca" ing and 

e ~ is It random error 

In all the anal)"ls. confidence Ic\d \\as held at 95% and unless and alhen\ ise indicated. 

p 0.05 \\a\ set for dctermination or.,ignifil:ance ofthc finding. 
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~.RESULTS 

-t.I. Reproductive Perfo rmance 

.. J. 1.1. Age at First Scr\ icc and Age at First Calving 

Ihe anal) sis of \ ariancc of age at first service (A FS) and age at first ca lving (AFC) are 

,11(1\\ n in rahlc 6. 

I able 6. Anal) sis of Variance of Age at First Service and Age at First Calving for 
Ilobl!.!i ll- Friesian I Icifers al Alagt.' Dairy Farill . 

'-uctors Age at Age at 
First Ser\ ice First Calving 

df \1 5 P \ aillc df Ms 

Birth Year ~O 166171~.78 p< 0.001 20 1654719.8 

Birth Season , 150474.9 0.08 2 1345335.2 

I rr()r 698 1531095.3 698 59105.2 
dt degree ot freedom \b mean SqU,Hl' 

p value 

p< 0.001 

0.1034 

I'hl' anal~sis of \ariancc sho\\cd that season of bi rth had no significant effect on the AFS 

and AFC hut ~car nfbirlh had a significant effecl on AFS and AFC. 

J ahle: 7 indicaws the least .,quare means of age at iirst sen icc (/\ FS ) and age aI first 

cah ing (A I C). 
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"' able: 7. Least Square ~kans (:!: S.E.) of Age at First Service (AFS) and Age at First 
Cal\ in[! (AFC) b\ Season and Year for Iioistein· Friesian Heifers at Alage Dairy Farm. - . 

Source n 

(h crall 711 
~eason of Birth 

Short Ra in~ 180 
Long Rain) 197 
Dr) 344 

Year of Birth 
1985.86 6 
1986 87 7 
1987 88 'l 

1988 89 ~6 

198990 35 
199{) 9~ ~5 

1991 92 54 
199:!93 56 
199394 39 
1994 95 18 
1995 96 27 
199697 8 
1997;98 43 
199899 40 
1999 2000 52 
200001 42 
2001 '02 40 
2002 OJ -c 
200.1 04 65 
2004 05 (15 
2005 06 00 

Age at First Service 
Mean :': S.E (D.) 5) 

991A = 243 

1034.1 ",--25.7" 
983.5 ±22.9i1 

973.6 ± 16.6a 

1074.8 :,:20A" 
8:!8.3.:?l.6gl 

1114 1=59.1" 
10~"7.4 ::51.:!~ 

886.9 =22.1' 
794.7 =50.1' 
757.'2 ::'21.9~ 
994.8 _42 .1" 
1054.0-+56.21>1: 
1"66 :;:81 ,Ix ,)- . - _.,) 

1405.7.:!:54.01x 

1402.6 - 26.1" 
1364.8 ::44 .9" 
1303.6.,..44.5" 
1169.4 ~34.3t>.; 
1006.0 =36A ' 
974.7'" 38.~· 
774.8 . 24.0' 
770.9 -17.7' 
758.2 . 20.2' " 
878.1 ::43.7' 

Age at First Calving 
Mean :': S.E (Days) 

1265.4.:!: 24.3 

1305.7 :': 25.6" 
1257.7:,: 22.9' 
1248.0 !16.7' 

1352.7:,: 20A" 
1099.8 + 73.5' 
1394.0:;: 58.2'" 
303.9 ~ 51 Abo.; 
1607''1'' . :!: -_.,) 
069.8:: 50.1' 
029A :! 21.9c 

269.5 + 42.1 ' 
328.6 ~ 56.3bc 

600A :;: 82.3'" 
677.3:;: 54.0'" 
677.4 ~ 26.1" 
633.7:: 44.7 '" 
577.6 + 44Ailb 
446.3 ~ 34.3" 

1277.9.::. 35. 7a
r>:: 

1243.8 ... 38.2,1 
1054.7 -:;: 24.0,11> 
I 048.0 ~ 18.0" 
1030.5 .! 20.2,1 
1148.9! 44 .7' 

\\ !Ihm \anable. mean ... mdl.;,ltcd h~ diffen:m SUpCf'.Crlpt letters differ significant I) (p. 0.05). 

39 



From Table 7 it can be seen that the overa ll means of AFS and AFC was 991.4 ± 24.3 

and 1265 ± 24.3 da) s. respectively. The least sq uare means for AFS and AFC were 

highest for short rain y season and for those born in the year 1995196 but lower for those 

born in the year 1991/92 and dry season. 

4.1.2. eah ing to Conception and Calv ing intcn als 

Thc anal~ sis of \ ariance of eah ing to concept ion interval (~O) and Calving Interva l (CI) 

is presented in Tables 8. 

lable 8. Anal)sis of Variance of Cal \ ing to Conception Interval (~O) and Calving 
Intenal for 1I0 lstein- Friesian lleifers at Alage Oair) Farm 

I· actors Calving 10 Calving 
Conception I nterval (~O) Interval 

df 1\l s p \allle df Ms E: value 
Paril) 6 194318.2 p<O.OO I 6 143721 0.7 p<O.OOI 

Cah ing Year 21 I·P323.1 p<O.OOI 21 1191804.8 p< 0.001 

Cal\ ing Season , 108945.6 0.04 2 1089297.1 

I I'mI' 698 38714669.4 1074 360 15.7 
dl degree of freedom \h mean square 

It has become apparent that DO \\as significantl) affected b\ pari!) (p<O.OOI) year 

(p<O.OOI) and season (p O.O-t) ofeal\ ing (Table 8). 

Table 9 indicates the least square means of cah ing to conception inte rval ( ~O) and 

eah ing intenal 
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Table 9. Least Square Means (± S.E.) of Calving to Conception Interval and Calving 
1nten al b~ Parit) . Season and Year of Calving of I ioistcin- Friesian Heifers al Alage 
Dain Farm . 

C'ah ing to Conception inte rval Calving Interval 
>.,oun;C" n i\ lean :.!.. S.E ( Da~ s) Mean :': S.E (Days) 

0\ cra ll 11 14 285 .8 :,: 18.9 561.3 :,: 18.9 
Paril~ 

307.6 + 0.02b -81 - + 96b 452 ) _ .) - . , 288 278.4 :;: 10.4 b 554.4 + 10Ab -
276.0+ 15.9t> 552.5 ~ 15.9b -' 163 

4 96 226.4 + 15.0b -01 9 + 1-0b 
) -. - ). 

5 66 271 .9 ± 26.4 ' 544.2 + 25.2b 
6 " 390.4 +- 53.9a 666.4 + 54.4 ' 00 

7 16 212.1 ~ 55.-1 t> 4949+ - - -, . - )).) 

Season of cah ing 
Short Rain) '277 307.-1 + 12.6..1 582.7+ 12.6J 

I ong Rain~ 15·. 275.3 ~ 9.5 t> 550.8 ± 9.3b 

f)f\ -ISJ '281.12. 9.3"1> 556.5 .:!: 9.3 
YI,.'af ll(cah ing 

19R5 86 ) 119.0:,:14.1' 392 .0 :,: 13.2b 
191-;6 87 5 385.0 + 2},gJ 660.0 + 22. 8' 
1987,88 6 21-1,) +" 52.5Jh 490.0 + 54.0" 
1988 89 " .J 2-10.1 :;: 32.5at> 51 1. 3:;: 32.1 ab 

19R990 53 109.2 ± 17.Sat> 482.3 + 17.6'" 
199091 79 339.8 :!:. 30,]..1 614.7 ~ 30.1 J t> 
1991 92 89 316.9.::19.Y 589.0 + 18.6'" 
199'2 '93 73 299.7 + 19.9at> 574.0:;: 19.9" 
1993'94 77 30-1 .-1 ~ 25. 7J t> 580.6'+ 22.5ab 

1994 95 74 1-16.0:; 22.7Jt> 522.3 ± 22.6'b 
199596 74 '227.5 ~ 23.2 ..11> 500 " -+ ?" "an .J _ _ -'.J 

199697 50 -123.1 :: -1-1.1 697.62. -II ,2..1 
1997,98 37 383.-1 ..!: 35.3" 659,9 + 35.3 J 

199899 11 '27'2.7 ::: 39.9"' 5-19,7'; -IO.OJt> 
19992000 7(l 303.-1 ' ')" 6..10 579. 7 ~ 22.6Jt> - - _.) 

2(lOO'OI 74 '266.3 :::. 22.3.1' 544.8:; ]2,2Jb 

20() I 02 102 185.-1:: 14.4 ..11' 561.6+ 14 .3'b 
2002,03 7·1 259.0 + 16,9" 536.0+ 16.9ab 

200Y04 7J 261.0 ± 17.5'" 55 8.1:;: 17.5 Jb 

200405 37 237.0 ± 1 R,6a
l> 513.0 ~ IS.7ab 

2005 06 15 133.0 ± 11.),6~ 406.8:,: 21.4' 

\\ Ithln \anable. means Indu.:'II~d h~ dlfTcrcnt superscriptleuers differ significant I) (p. 0.05) 
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IIll: ~stimated least square means in Tablc 9 re vealed that the Icngth (DO) cons istcntl y 

dccreased from the lSI through Ihe 4th parity classes. but then rai sed to reach an ave rage 

maximulll o f 390.4 ± 53.9 days at the 6th pari ty class. Thc sho rtes t (DO). 212. 1 ±: 55.4 

\\ as o bscncd fo r the seventh parit) class . Ycar of calving also had a highly sign ifi cant 

dTect on (DO). Except the) car 1985/86 and 2005106 almost all years had (DO) of more 

than 200 days. The highest vallie for (DO). 423. 1 ± 41.1 days was observed fo r thc year 

199697. 

Cahi ng in lcnal was sign ificantl ) aftCcted b) pa rit) (p<O.OOI) and scason (p = 0.0"' ) o f 

cah ing ( I ahle!> 8). I he merall mean cah ing interval for Ilo lstcin Fris ian breed was 561.3 

. I S.9 da~!>. -I he estimated least square means in Table 9 revealed that the length of calving 

in lenal decreascd as the age of the CO\\ incrca!>cd lip to Ihc fo rth parity. Beyond the fourth 

rari t): the trend \\ as not uniform. The longest ca lvi ng interval o f 666.4 ± 54.4 was noticed 

for si\th parit~ and the shol1e!>1 49 ... . 9 -= 55.6 fo r the SC \ enth parit) . Year o f calving also had 

a highl~ ~ignifi canl efTect (p<O.OOI) on C I. I: xccpt the )ear~ 1985. 86. 1987/88. 1989/90 and 

2005 '06 all ~ ears had an inte rva l o /" more than 500 da) s . 

.. U.3 ' umber of Sen ices per Conc('ption 

1 he anal~ sis of \ ari'lIlee of Ilumna of sen ices per conccption (NSC) is gi \ en in 'I able 

I II. 

I able 1 O. \ nal~ si~ of Variance of 'ut1lbt:r of Sen ices per Conceptio n b) Parity. Scason 
and ,"CM {l rCah ing of Ilolsll'in .. I riesian C\ m.., at Alage Dair) Farm. 

5,oun.:e df \Is p valuc 

Year of Conception "0 37.49102649 p<O.OO I 

Season o f Conception 1 3.08966205 0. 109 

Parit) 7 4 1.99087 p<O.OO I 

l'ITor 10788 OJ 136744 

df degree of freedom \ ts '""' mean square 
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Table I I indicates the least square means of number of services per conception (NSC). 

Table I I. Least Squares Means (± S.E.) of NSe by Par ity. Season and Year of Hol5lcin­
Fries ian CO\\ 5 al A lagc Dair) Farm. 

Source n Mean ± S.E 

0\ crall III ~ 1.69 ± 0. 1 
Paril) 

I 4"' ) - 1.63 ± 0.024' 
? 288 1.5 I ± 0.05' 
, 

163 1.81 + 0.06' J 

4 96 2.3 8 :;: 0.09ab 

5 66 2.22:;: 0.09'b 
6 " 2.07 :;: 0.D7'" JJ 

7 16 2.0 ± -Oab 

Season of conception 
Short rain) 274 1.22 + 0.029' 
I.ong rain) 351 1.34::- 0.031 b 

Dr) ~79 1.27 ± 0.027ab 

Y car of conception 
1985 86 5 1.22 ! 0.02' 
1986 87 ) 2.0 + 0.06,b 
1987 88 6 1.75+0.16ab 

1988 89 r _.' 1.96 ~ 0.16'" 
198990 53 1.84 + 0.12" 
199091 79 1.95 :;:0. II ,b 
1991 92 89 1.93 ± 0.12ab 

199::!9J 73 1.77=0.11' 
1993 9~ 77 1.81±0.123 

199495 7 ~ 1.79 +0.1 1' 
1995. 96 7~ 2.07 ~ 0.113b 

199697 50 1.84 ~ 0.163b 

1997/98 37 1.26 ± 0.08' 
1998 99 31 1.5~ ! 0.08' 
19992000 70 1.481:0.08' 
200001 74 1.30 T 0.083 

200102 102 I.~ 7 ± 0.08" 
200203 7~ 1.73 ± 0.09' 
2003 ()~ 73 1.791: 0.08' 
200-1 '05 37 1.6~ :!: 0.10' 
2005 06 15 1.~5±0.16' 

\\ IInm \ariable. means lIldicatcd b} different superscriptlcttcrs differ significant1} (p< 0.05) 
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rhe O\erallmean number of services per conception \\ as 1.69 ± 0. 1. Of the factors tested, 

parit) and )ear of concept ion signi fi cantly inn uenced NSC. The ana lys is of va riance 

sho\\ cd tha t season had no signifi cant effect. however. the least square means showed 

that CO\\S inseminated during the rainy season (June-September) had a slightly higher 

i'\SC than those co \\ s that \\ ere inseminated duri ng the other seasons. dry and short rai ny 

seasons. 

A highl~ sign ificant \ ariabil ity in the number of se rvices per concep tion \\ as observed for 

the eO\\5 bred du ri ng the diffe rent ~ea rs. CO\, s required higher num ber of se r\ ices per 

conception during the years 1986/87 and 1995/96. 

lhe C!ltrus dett'etion rate in Alage Dair) Farm \\3S calculaled by cOllllling the tota l 

number of estruses detected and l11 i s~ed . The result demonstrated that the estrllS detection 

rate u .. ing heal watch s~stem \\ as 52°/
0. Semen storage condi tions. handling procedures 

and Iha\\ ing techniques \\ere ve r) poor. 

~ . 2 . ~ 1 :lj o r Reprodu ctive I-Iellih Problems 

';umrnar) of the retrospecli\c data on the occurrcnce of major rcproducti\c heal th 

problem~ reconJed in lhe farm during the 9 ~ cars period is presented in 1 able 12. 
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lablc Il Occurrcm:c 0 1 \hlJM RcproduCII\C Ilcalth PfOblclll~ (\IRIIP) DI"!4110~cd m \ cm~ I3cl\\ccn 1996 97 .. nd 2004iO'i Among lIolstein Frlcsian Cows al 
t\ lage d"IT) Farm 

\b IOT RcprodlLctl\ c Il e .. lth PrQb lem~ 

Ycm' T01<1I '-!o 'nof ' 09.1 Qb.!.crved C .. ses ('%) 

of ('0\\5 \fI('ctcd Dy:.toci .. Rel"llled llcnne Ahortion Vul\'o- V .. gina l Uterine Repeat Cystic Anestrus 
( '0\\ S Fetal Inrection~ Vagmits Prolapse Prolapse Breeder Ovaries 

\ 1cll1bnIllC ~ 

1996/97 160 -., ,- 2(3. 8) 16( JO I) 15(28.8) 3(5. 8) 3(5.8) 2(3. 8) 1(1.9) 4(7.6) 2(3.8) 4(7.6) 

1997/98 1 '-lS 46 3(6.5) 17(37.0) 8(17.4) 4( 8. 7) 2(4 .3 ) 2(4.3) 2(4.3) 5( I 1.0) 2(4.3) 1(2.2) 

1998/99 148 50 4(7 .S) 15(29.4) 16(11.4) 2(3.9) 2(3.9) 1(1.9) 2(3.9) 1( 1.9) 2(3.9) 5( I 0.0) 

1999/2 000 135 43 2(5.9) 7(21.0) 15(44.1) 3(S.8) 2(5.9) 2(2.59) 2(5.9) 4( II.S) 2(5.9) 4( II.S) 

2000/01 145 411 3(7.5) 9(22.5) 15(37.5 ) 4( I 00) 1(2.5) 4( I 0.0) 4( I 0.0) 

200 1/02 150 73 3(4.2) 17(23 .3) 14(19.2) 2(2.7) 3(4.1 ) I ( 1.4) 12( 16.4) 5(6.8) 16(22.0) 

2002/03 I '" ~- .15 2(5.7) 10(2S.6) 12(34.3) 4(11.4) 7(20.0) 

2003/04 125 40 2(5.0) 9(22.5 ) 13(32.5) 6( 15.0) 2(5.9) 1(2.5) 7( 17.5) 

2004/05 138 24 

Total 1278 403(31.5) 23(5.7) 107(26.6) 11 5(28.5) 30(7.4 ) 12(2.9) 10(2.5) 9(2.2) 39(9.8) 15(3.7) 43( 10.2) 
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Uter ine infection and retained fetal membranes \\ere found to be the major reproductive 

health problems. Gcncral!) from a total of 1278 assessed recorded data 31.5% (n = 403) 

"en: found ,\ ith the major reproductive heahh problems. Uterine infection accounted for 

the highest occurrence of 28.5% followed by retained fetal membranes that accounted for 

26.6°'0. Anestrus. repeat breeder. abortion. dystoc ia. cystic ovari es. vulvovaginitis and 

\a£?inal and uterine prolapscs accounted for 10.2%.9.8%. 7A%. 5.7%. 3.7%, 2.9%. 2.5%. 

and 2.:!% rcspecti' cI~. 

46 



Table 13. The Association of Prevalence Rate of Major Reproductive Health Problems 
with Body Condition Score and Parity Year (2005 /06) Among Holstein Friesian Cows in 
Alagc Dairy Farm. 

Total No Percent Overall 95%CI Fisher's 
MRHP Variable of Cows Affected Prevo Rate Exact 
Uterine I3 CS 2 16 50 10.1 (5.4 - 16) 0.000 
Infection 

, 
57 S.S J 

4 37 2.7 
5 IS 

Paril) prtllll 64 1.56 0.006 
luri 65 18.5 

Retained IlCS 2 17 12.5 4.7 (0.9 - S.3) O.OOS 
h:tal 3 57 7.01 
jl,lcmbranes 4 37 

5 18 
Paril) prlml 64 3.1 0.24 

"yluri 65 6.1 
D\ stocia IlCS , -18 1.6 3.1 (0.5 - 7) O.OS 

, 
7 4.1 J 

4 7 
5 4 16.6 

Paril: prl 111 I 6-1 1.6 0.3 
pluri 65 -1.6 

C) stic 0\ aries IlCS , 16 3.9 (0.5 - 7) 0.004 
, 

57 .> 

-I 37 2.7 
5 18 22.2 

Parit) pflll1l 6-1 4.68 0.02 
plLlri 62 ' 11 .)._-

Vagina Prolapse IlCS 2 16 1.6 (0.6 - 3.7) 0.74 
3 57 3.6 
4 37 
5 18 

Parit) prlml 65 
pi uri 64 

Repeat Breeder [lCS 2 48 2.08 1.6 (0.6 - 3.7) 0.09 
, 

7 J 

-I 6 
5 -I 16.6 

Par it) prlml 6-1 
pluri 65 3.07 0.106 
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In a cross- sectional study a total o f 130 cows were examined for the major reproductive 

hea lth problems. Uterine Infection accounted fo r the highest preva lence rate of 10. 1 % 

fo llowed by retained fetal membranes, cystic ovaries and dystocia that accounted fo r 

4.7% 3.9% and 3. 1% respectively. Similarly prevalence rates we re obtained fo r vag inal 

prolapse and repeat breeder that accounted fo r 1.6%. 

The influence ofBCS at calving on the prevalence of major rep roducti\e health problems 

\\'as found to be highly significant fo r uterine infection (p = 0.000). ro r retained fetal 

membranes (p = 0.008) and for cystic ovaries (p :: O.OO..J). Ho \\e\cr parit)- has a 

s ignificant impact on the prevalence rate or uterine inrect ion (p = 0.006) and cyst ic 

o,"ries (p = 0.02). 

10 

8 ~ 
6 ~ -- Uterine Infections 

RFM 
4 t-----cf-I "'-'-<--

i l " ,K~ 2 

o 

--ioE- Cystic Ovaries 

1 2 3 4 5 

BCS 

Figure I . Effect o r Bod) Condition Scoring on Major Reproducti\ e Health Problems. 
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5.I)ISCUSSION 

In the present study the reproducti ve performance o f Holste in Fries ian cows in Alage 

Dairy Farm was assessed and major reproductive problems were identified . The overall 

means fo r AFS and ArC reported in this stud y was higher than the previo us reports fo r 

Iioistcin Friesian cattle and their Fries ian crosses (Negash. 1994; Ageeb and Hayes 2000: 

Shirera\\ el (I/.. 2003: Bogalc and rvlesfin. 2004). lIo\\c\cr. the present findin g was lower 

than the reports on 50% Fogcra and 50% Friesian crosses in Andassa cattle breeding and 

illlprO\cmcnt ranch (Goshu eJ al .. 2005). The \ariabili l) of A FS and A r C cou ld be 

a~~ocial~d \\i lh feed /1\a il ab ilit) tha t in turn affect Ihe prepubertal growth ra te because a 

high pcrcc:ntagc o f underfed heifers do not norma II) reach puberty at the ri ght lime 

(Rajan {'I a/ 1981 }. In agreement to previous reports (Giday. 2001: Chagunda el a/., 

2003). in the current SlUd\ season of birth did not sho\\ any assoc iation \\ith AFS but 

~ear of birth had a signi licant cfleci on AFS and AFe. lIighe r \ ari ations in AFS and 

,\\.(, in different ) cars might be associated \\i lh lach. of close 1'0110\\ up o fhe<lt signs o f 

heifers during week ends and ho lidays. absence con tinuous supply of liquid nit rogen and 

semen. ~Ioreover. the absence of a ve terinarian in different )cars affected the health o f 

Ihe herd \\hich intern could haH: extended the AFS and A Fe. 

\)a~ s open is the period and part of the eah illg intr.:nal that can be shortened b) 

impro\cd herd management. Ihe o\erall estimate of days open in the present study \\as 

2X5.R ..!.. 18.6 da) s. which is far from being 'optimum' 10 attain a calving in terval of 365· 

385 da)s (Pete rs. 1984). This estimate is higher than 185.0 days reported by Shife ra\\ 

(lOO)) and 120.8~ 10.8 da)s for 112 Friesian 1'2 Zebu heifers reported by Negussie el af. 

(1998). Da)s Open \\as s ignificantl~ affected b~ parit) (p<O.OOI) and season (I' = 0.04) 

o f cah ing (rabies 8). The estimated least square means re\ealed that the length of days 

open decreased as the age of the CO\\ increased up to the forth parity. The causes of age 

related dilTcrencc rna) be lactation antagonism in )oung gro\\ ing an imals in their early 

paritir.:~ and the abillt) of me diu III aged CO\\ S to rapidl) gain bod) \\eight and condi tion after 

cahing. \pparcntl~. bc~ond the fourth parit) tht.: treno \\a:-. not so uniform. The longest DO 

of 39004 :t 53.9 da) s \\a ... noticed for si>.th pari t) and the shortest 212.9 .:!:. 55.4 da)s for the 
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seventh pari lY. Year of cal ving also had a highly significant effect on DO. Except in the year 

1985/86. all yea rs had DO of more than 200 days. The highest va llie for (DO) 423. 1 :!: 41. 1 

was observed for the )ear 1996/97. In general. the mean higher DO reported in thi s study 

Illay indicate missed heat signs. service irrcgularities and/or poor record keep ing system 

in the fa rm. In the prcscrll stud y. calving season had a signi fican t effect on DO (TableS). 

Similarl ). previous studies (Giday. 200 1) showed an assoc iation between ca lving season 

and DO and noted this significant effect to be due to seasona l variations in ambient 

tcmperature and feed ava ilability. which have recognizable innuence on the reproductive 

physio log) ofthc CO\\ s. 

T he duration of DO is inOucnccd by nu trit ion (Vandep lasschc. 1982). season (Purwantra 

et 01 .. 2001). mil k ) ield (Co leman er 01 .. 1985). pari lY (Me la ku. 1994). and suckl ing at 

an, lirnt.:' . the cfTe.:c ls o r one or more of these factors 111<1) be.: confounded . In Ihe presen t 

stud). al though the had managemem and feeding at Al agc Dair) Farm. which was 

c.\c1u c; i\(~ I~ !'owl!- feed ing \\ ith supplemen tation of concentrates and mine ral licks. the 

Iinding of pro longed da~::. open rna) h;:1\ e been the produc t o f one or the combination of 

the abo \ e ind icated influenc ing factors. 

It is \\ell kno\\ n that the maintenance of a lower calving in terval is desirable for 

profi tahle dairying. A,:; the calving inten al increases. the number of calves born and the 

nurnber of brt.:d hcifc r:-. ,l\ai lab1c fo r he rd replacement per yea r is reduced. The overal l 

l11~an s regarding cal\ ing interval lor 11 01stein r riesia n breed obta ined in the present stud y 

\\ as 561.3 ..: 18.9 da~ s \\hich is higher than mo!.t of the "dul.:s rcpol1ed b) different 

rC !'oearchcrs fo r pure bred I lo lstein Friesian and Friesian crosses (Negnsh. 1994: Agecb and 

Jlayes 2000: Shife nl\\ et al .. 1003: Chagunda er al .. 1004) but 10 \\er than the reports of 

\kkasha etal. (2000) \\ho reported 576.7 ± 21.6 da)s in urban and peri-u rban production 

... ) ... tel11 5o in Addis Abaha i\ lilk Shed. The estimated least square means revealed that the 

le ngth of cah ing inlenal decreased as the age of the CO\\ increased up to the forth parity. 

Bc)ond the fourth parit) ho\\e\er the trend was not uniform. 1 he causes of these age related 

difTerence might be the effect of lactational stress in young gro\\ ing cows in the ir earl y 

practices and the abil it) of middle aged CO\ \ S to gajn body weight condit ion quickly after 
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cah ing. The longest calving intcrval of 666.4 ± 54.4 days was noticed for sixth parity and 

the shortest 494.9 + 55.5 for thc seventh parity. The rcJatively short calving interval in the 

last parit) might be due to cows becoming more efficient in their perfonnance. A similar 

tendency was observed by other researchers in cross bred cows in Cheffa state fann, 

Eth iopia (Goshu el al .. 2005). Ca lving interval was significantly affected by year and 

season of ca lving. The seasonal erfect of ca lving interval obtained in this study is in 

agrecment with reports in Kenya b) I>o llot (2004) in different farming sys tems. The 

increase in caking imef\;:J1 in differ~nt )cars ma) be due 10 management factors such as 

poor record and book keeping. poor heat detection. late inseminat ion of CO\\ s, lack of proper 

culling practice of older and infertile co\\s and gc.'nerall) the decline in management le ve l 

encounterr.:d in the farm. 

In the present stud) the findings of differences in calving inte rva l due to seasons may be 

the fact that Co\\S cah ing in the dr) season cou ld take advantage of imprO\cd nutritional 

condillons during the subsequent rain) season. enabling the animals to meel their Iota I 

requirements for maintenance. gro\\th and lactation (Ermed. 2004). 

rhe overall mean fSC reported in this stud) (Table 11) agrees \\ ith an earlier study 

conducted on Foeera caltlc and their Friesian crosses (Goshu. el al.. 2005). but it \\as 

10\\ er than the reporb of \ ldasha "f lI/. (2000): 'h.'gllssic (!/ a/. ( 1998) \\ ho reported NSC 

2.6 1" 0.5. and 1.0 ± 0.1 in Holstein I-riesian eO\\s in intra- urban production S) stems and 

Iric.'~ian Icbu crosses in \~clla li\(:~toch, farm rcspcctiH:I) and sligh tl) higher than a 1.5 

I 0,03 sen ices reported b: Chagunda el ai, (2005) in 1\'lala\\ i. The result obtained in the 

prc<.,ent stud) is consistent \\ith the results report~d b) GOSllll el 01. (2005). 

Of the independenl \ariables tested b) anal)sis of \ariancc. pari!) and )ear of 

lIhcminatinn al~o had a significant effect on the number of sen ices per conception. The 

re::.ult in the present stud) sho\\ed that CO\\ 5 reqlJin: 1110re sen ices per conception than 

heifers. The significam effect of pari!) of the dam on the NSC (Tab le 10) \\as consisten t 

\\ ilh previous reports (Chagunda ef (I/.. 2000) and could b~ produced b) mild infections 
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galnlllg access to the reproduct ive tract and the increased probability of deve loping 

reproducti ve abnormalities after repeated calvings. 

In agre~ment \\ ith pre\ ious reports (Gida) 200 I: Bogall' and Mesfin. 2004) season had 

significant innucnce on the NSC (Table 10). Least square analysis indicated that cows 

inseminated during the rain) season (June· September) had higher NSC (1.34 ± 0.03) 

than those co\\s that \\ere inseminated during the other seasons. dry season and short 

raim scason. Th is is probab ly due to the inability of the AI technic ians and the animal 

attendants 10 detect heat signs as the result of confin ement of the cows in the house 

through OlJl the rai n) season. A slight improvement obse rved during the short rai ny 

season m:!) be due to the moderate climat ic condition observed during these period. 

rhe statistical!) s ignificant effect of )ear on the number of serv ices required per 

conception is in line \\ ilh the reports ofNeguss ie et al. (1998) and Chgunda el al. (2005). 

lhe annual \ ariabilit: in Ihis trait might be due to lack of experiencc of the AI 

tl."chnician,> during the ~ cars 1984 85 and 1985 86. lad of fro7cn sell1~n during some 

Jl~rioJ:-. at the farm and application of different management practices follQ\\cd O\er thc 

)ears. ~Iight imprO\elllents in the number of st.!n ices per conception obsened in the 

stlld~ )ear. because some repeat breeders and infertile cows ha\e been culled from the 

farm. In the present stud) factors like dela)ed resumption of O\ar ian activit) after 

cah ing. longer intcn als to first estrus and a brief duration o f estrus a long \\ ith its silen t 

s~1llp\(lms might ha\l' contributed to difficult) in heat detection and timely insemination 

of CO\\~ n.:sulting in a prolonged period ofda)s open. 

Onr.: factor that can result in poorl) timed insemination and 10\\ conception rate is 

inaccurate estru:-. delCction (SIC'\enson. 2001). Failure to detect CO\\S in estrus or 

nllsdiagnosis of estrus e<tn result in significant economic lossr.:s (Senger. 199-1). Estrus 

detection rate \\as measun:d b) counting the number of C!)lrusr.:s detected and the number 

of estruses missed for a period of four months. The result demonstrated that the est rus 

dr.:lectioll rate using heal \\atch s)stelll \\as 52%. ben though dr.:tection of estrus \\as 

carried out l\\ icc ada). carl) in the morning and late in the afternoon. some times missed 



heat signs we re obscr\ed due to negligency and lack o f contin uous supply of liquid 

nitrogen and semen. 

Not following recommended procedures fo r retrieving, thawing, and protecting straws 

until safcl) inside the eo\\ 's reproducti ve tract results in damaged sperm membranes. cold 

and heat shocked sperm or impaired sperm motility (Foote and Parks. 1993). Poor semen 

slOrage. handling and tha\\ing techniques arc most likely important faclOrs rcsull ed in 

poor reproductive efficienc) in A lage Da iry Farm . 

rhe keeping of accurate records is \ ilal in good herd reproduct ive management. The 

absencr.: of accurate and accessible fl'cords makes the im estigatioll of infertility problems 

the difficult (Arthur el al.. 1989). [ ack of good record and book keeping is responsib le 

for thc declinc in management lc\cI encountered in tile farm . 

Gcnaall). from a towl o f 1278 assessed recorded data. 31.5% (n = 403) \\ere found with 

the major rcproducli\e health problems. Uterine Infection accoun ted for the highest 

lKcurn.:ncc of :!8.5° '0 fol1o\\ed b) retained fetal membranes anest rus. repeat breeders 

abortion. d)stocia. c~stic o\arics. \uho \aginitis and \aginal and uterine pro lapses that 

accounted for 26.6°'0. 10.2%. 9.6°'0. 7.4°"0. 5.7%. 3.7%. 2.9%. 2.5%. and 2.2% 

rr.:specti, el). J\ similar findings on high occurrence o f m<ljor reproducti' e health 

problems. consisting mainl) of uterine infection and retaincd fela l membranes \\as also 

n:portrd. ahhough the '\or!.. \\as \\ ith thl.' /ebu and their Friesian crosses undcr small 

~cal(' dair~ farm\ in \da'a District (Kassa and L (: I11I1141. 2005). 

In the present stud) the pre, alence rate of uterine infcc tion "hich wcre found to be the 

major rcproducti, e health prob lems in the cross- sec tional study is almost similar to the 

11.3%) pre, iOllsl~ reported b) Kassahun (2003) in A\\assa. but higher than the 2.8% 

rcportl.'d b~ Yirner (2005) in small holder dair) farms around \\'olliso. This is probabl) 

due to poor farm h) gicne. \\ hich predisposes the animal to the contamination of the 

reproducti ,e tract during dcli\er~. as \\ell as the poor feeding practice that predispose the 

Hilimal to uterine infections rcsuhing decreased reproductive efficiency. The prevalence 
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rate o f retained fetal membranes in the presen t study accounted high preva lence rate next 

to uter ine infections but "as lo\\cr than ma ny findings in d ifferent dairy farm s in 

Ethiopia. on the other hand the pre\a lence rate o f repeat breede rs found in th is study 

( 1.6%) \\ as b~ far 10\\ er than that o f Kassahun (2003) and Mekonnen (200 I) " ho 

reported 13°'0 and 11 .8% respecti' el) . The 3. 1 % pre\alence ra te o f dystocia in the 

present stud) is a slightl) lo\\er than the repo rts o f Ouma rmohammod (2003). who 

reported 4.-1%: ho\\eHT the fi nding \\ as h igher than 1.2%1-2.4% prevalence rate reported 

b~ /c\\du (199:!). 

I he finding of the pre,>cnt stud) sho\\ed a s ign ifi cant assoc iati o n bet\\een the bod) 

condition scoring of the c(ms a t cah ing and the occurre nce of the major reproduc ti \ c 

health problems among l lolstein Friesian co\\s. The finding o f h ig her pre\alence rate of 

major reproducti\ e health problems focused on mode rate condi tioned eo \\ s might be due 

to the fact that such CO\\s "ith moderate bod) condi tions arc li ke ly ha\ e compromised 

immune s) stem and tht:) ha\ e higher poss ibilit: of contam ination " ith inc reased 

infection rales. O n tht.: llth~r hand CO\\S in good bod~ condi ti on haH been reported to 

ha\c better abilit~ to meet Ihe e nerg~ requirements for norma l pa rt uri tion. lactation and 

inH1IlJlion of the utcru ... than co\\s in poor bod~ condi t ion~ ( Peters. 198-k Robinson. 

19961. 

The ~ignilicant effect of parity on the pre\ alence rate of major rcprod uct; \ e heal th 

problems fOLlIld in the pre~cnl stud~ is similar to previous findings of :-'1ekoncn (2001): 

\\orJ..u C:':OO-IJ \\ho rcported significant highe r pn:\alence rate in pluripara co\\s than in 

primipara ht.'ifers. Thi ... ma~ be due to repeated c\posure of the pluripara genitalia to 

cmironmental risk and older and \\eaker CO\\S taking longer time to reco\er from 

pregnanc~ and lactational strc~s and could be also onL' of the reasons contribu ting to these 

\ ariations. 
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6. CONCLUS IONS AN I) RECO~IM ENI)ATIONS 

The o\Crall means in da)s for AFS and AFC imestigated in thi s stud) \\ere higher than 

most of the pre\ ious reports for Holstein Fries ian caule and their Fries ian crosses . 

Significantl) different \ alues obtained in different) ears Sh O\\5 10\\ standard management 

practiced in the farm. 

The 0\ erallmcans cal\ ing to concept ion and eah ing inten als obtained in the present stud~ 

arc higher than that can be expected from a \\ell managed herd. The increase in calving 

intcr\al in different )cars is most like!) related to managcllll!nt factors such as poor record 

and book kr.:r:ping. poor heat detection and the decline in mamlgclllcnt lc\eI encountered in 

diflcn . .'nt ~car.;. Rclati\ cI~ good \ aluc for 'SC is obtained in Ihls stud). 

-Ihe ~t.Hi"'icall: signIficant effect of season \\as obscncd in cal\ing to conception 

Intcr\al (DO) ~Illd cahing intenal. CO\\S cahing in the shon rain) season had higher 

\alues for cahlllg intcr\al Jnd da:s open than CO\\$ cahed during o ther seasons. CO\\S 

inseminated during the rain: season (June· September) had highcr NSC than those CO\\S 

thai \\ere inseminated during the other seasons. dr) and short rain: <.,easons. 

Year had a high1) significant effect on almostthc traits studied . Thc annllal \ ariabilil) of 

the trJih indicated application of diOerent management praclic:cs follo\\ed o\Cr the )ears. 

Jhl' slightl) lo\\cr c~trus detcction rate obtained in the prescm stud: is an indication of 

pllor rcproducti\ c performance of CO\\ s. 

llcnne inkltion and rctained fctalmcmbrancs arc major rcproducti\ c health problems in 

\Iage Dair: Farm. 1 he finding of the present stud: sho\\ed thai there is a signi ficant 

association bel\\een the bod) condition scoring of the cows at eah ing and the occurrence 

of the major reproducti\c health problems. 
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Therefore based on the above conclusions. the foll owing recommendations have been 

fOr\\ardcd: 

I. A greater educational effort to make the animal attendants be aware of the importance 

of improving the efficiency o f heat detection especially in the post se rvice period; 

possibly also int roduc ing incentive arrangemen ts. 

2. Developing an appropriate recordi ng system for data related to reprod uction for proper 

monitoring and c\ aluation so Ihat 10 impro\e producti \ il y. 

3. Decreasing age at firsl calving and inlercalving period th rough improved heat de tection 

and feeding management. 

4. Beller nUlritiona l managerncllt ofcahes. heifers and CO\\S during the prccalving and 

POSI cah ing peri ods. 

5. Irnprm ing the handling and qualit~ of semen and monitoring thc performancc of the 

AI technicians. 

6. The u~c of bulls for nawralmating in thc absence of semcn and liquid nitrogen. 

7 Decreasing the blood 11.'\ 1.'1 of dair~ co\\s to the minimum of 3 4 I io lstein Friesian 

inhcritance. 

S. An allcmpt should be made to itnpro\e rnanagement systems such as housing. fceding 

and health management systems in order to minimize conditions that can predispose to 

reproductive disorders. 

9. I unhcr ill\estigation on the interaction of different faclOrs like climate. stress and 

nutrition \\ ith reproducti\ I.' performance of dair) co\\ S al ;\ lage Dair) rarm and the 

possibililY of isolating the infectious causes of merine infections arc recommended. 
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8. ANNEXES 

Annex I. Breedin g Reco rd 
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Annex 2. Body Condilion Score 

Score Condi t ion 

Poor 

7\ loderate 

3 Good 

Fat 

; Gross i) Fat 

Desc ript io n of Scores 

Detail ed Descr ipt ion 

Tai l hcad- deep cav it), wi th no fatty tissue under skin : 

sk in fai rl y supple bu t coat condit ion often rough. 

I.oin- spine prominent and horizon tal processes sharp. 

I ail head- Shallo\\ cavity but pi n bones prominent: 

some fat under skin: skin supple . 

Loin- End of ho ri70ntaJ process can only be identified 

individuall) \\ ilh ends rounded. 

rail head- lal co \er mer \\hole area and skin sllloooth 

but peh is can be felt. 

Loin- End o f ho ri7ontal process can only be felt \\ ilh 

pressure: o n I) ~ Iight depress io n in lo in . 

I ail I kad- cOlllplctd) filled and fo lds and patches of 

fat e\ idel1l. 

I. oi n- cannot feel processes and \\ill ha\c co mpletel) 

ro unded appearance 

I ail head- buried in fatt) ti ssue. pc" is impalpable 

l ~c,cn "it" "rm prc_ss_'_Ir_C_. ______ _____ -" 
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Anncx 3. Data Collccting Shect 
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Date of Dale of Date of Date of Date of Date of Date of Date of Date of 
Dale of Bmh First Repeat First Second Repeat Second Third Repeal Third 

f- --l Serdce Sen ice Cal\ ing Sen ice servIce !calving Service Serviee Calvin 

! -- -- -
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----

I -
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1 L _ 
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9. CU RRI CU LUM VITAE 

A. Biographical Data: 

'\amc 

Date of bi rth 

Place of birth 

rvlaril al status 

'ationalit~ 

Profession 

Occupation 

Amene Fekadu 

December 18. 1966 

Addis Ababa 

l3achclor 

I-:.thiopian 

Veterinarian 

Sl'nior Instructor 

B. 1', duC:llional background 

1972-1978 1 .:. lclllclllar~ School 

1979-1980 

1981-198. 

1985- 1986 

1989- 1996 

\\ '0 Kclcl11c\\ork School Addis Ababa 

Junior Secondar) School 

Patriots School Addis Ababa 

Yckalil I:! senior sccondar~ school 

\chic\ cmcnt: Ethiopian school lea\ ing ('cni f"lcatc i: x<lm ina tion 

L niH'fsit> l nder Graduate stud) 

Addis Ababa Lni\ersil~. Facult~ ofVclCrinar) Medicine. 

Dcbrc leit. Ethiopia. 

·\chic\ Clllcnt: Diploma in Animailicalth 

Gni, cr~it) Under Graduate Stud) 

\Iosco\\ State Academ) ofVclCrinar) i\lcdicinc and Biolcchnolog) 

i'amed aftcr C.L Skrjabin 

Achic\clllcnt: Doc tor ofVcterinar) ~tedicinc. D.V.~ I Degree 
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20004/0 5-2005,06 

C \\ or~ I:. 'periencc 

1987- 1988 

1997-2000 

2000-2004 

Pos t Graduate Stud) 

Addis Ababa Uni vcrsit). Facuh) of Veterinar) Medicine, 

Debre Ze it. Ethiopia 

AchieH~llle nt: ~ I Sc in Tropical Vctcrinar) ~ ted i cine 

Technical Assistant at the Facu h) of Vc terinar) Medicine, 

Dcbrc I.eit. Ethiopia 

I lead animal hea lt h section of Alagc AT VET College 

Senior instructor in anima l health In A lage ATVET Coll ege 

D. Research OUlplH I echnieal paper 

a I--freeli\ cness of Ill"\ Antihelminlhie Drug in the Treatment of A \ ian Ascaridiasis 

and Hetral\idosis in the Condition of pOllltr~ farm 

O. \lanagcmcnt I-actors \fTeeting The Reproducthc Performance of Dair) Cows 

l c"wdic.., on RcproduCII\C Performance and \13Jor Rcprodllcti\C Ikahh Problems 

(If IIobtc1I1 l-nCSI<Hl D<lir~ CO\\S at .\Iuge Dair~ rarm . 

L-. \kmbership 

\ !ember of Ethiopian Veteri nar) Association 

I angllage 

\mharic \ lother Tongue 

Russian 

I.nglish 

\\ riting and Sp~aking 

\\ riling and Speaking 

G. Computer .. kill 

\1\ f)os~ 

\ IIcro .. oft \\ o rd 

\llcrosoft h.cd 

!\ Iicrosoft po\\cr point 
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