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ABSTRACT

The pre sent ar ti cle aims to ‘translate’ the cur rent – most ly the o re ti cal – know led ge on fer ti li ty dis or ders in

mo dern high yiel ding dai ry cows, to wards the ac tu al si tu a ti on in the sta ble. Whi le some de tai led re search has re -

cent ly been done at our de part ment to elu ci da te the as so ci a ti on be tween a high le vel of milk pro duc ti on and the

re pro duc ti ve per for man ce of the cur rent dai ry cow, the next chal lenge is to ‘translate’ this know led ge into prac -

ti ce and to of fer pos si bi li ties and stra te gies to mi ni mi ze the ef fects of the de cre a se in fer ti li ty. As the ne ga ti ve

ener gy ba lan ce and ge ne ral he alth sta tus af ter cal ving are known to be pa ra mount fac tors ham pe ring fer ti li ty, it

is ap pa rent that avoi ding both is among the most im por tant pre ven ti ve me a su res to be ta ken. Impro ve ment of

the ener gy sta tus by achie ving a high dry mat ter in ta ke and the pro vi si on of op ti mal and well ba lan ced nu tri ti on

du ring the trans iti on pe ri od as well as du ring ear ly lac ta ti on are key goals in this ef fort. To achie ve the se goals,

we should not only cal cu la te the ra ti ons on pa per, but should also check in the sta ble to de ter mi ne whe ther the

cal cu la ted amount is re al ly being con su med by the cows. Fur ther mo re, ve te ri na ri ans should use their ‘clinical

eyes’ as well as ot her di a gnos tic tools to as sess the ge ne ral he alth sta tus of the cows and to as sess at which as pect

of the pro cess things are going wrong and need to be ad ju sted. Be si des the con trol of the ne ga ti ve ener gy ba lan ce

and he alth sta tus, ot her ma na ge ment fac tors that need to be maxi mi zed in clu de heat de tec ti on, cow com fort, in -

se mi na ti on tech ni que, time of in se mi na ti on du ring es trus and sperm qua li ty. Only if ma na ge ment is on a very

high le vel can high milk pro duc ti on and good fer ti li ty be a fe a si ble com bi na ti on!   

SAMENVATTING

Ten ein de de (eco no mi sche) re sul ta ten van een melk vee be drijf te op ti ma li se ren, dient een zo kort mo ge lij ke tus sen-

 kalf tijd te wor den na ge streefd. Dit im pli ceert dat koei en tij dens de lac ta tie op nieuw drach tig moe ten wor den. Aan onze

vak groep wordt reeds ge du ren de enk ele ja ren on der zoek ver richt naar het ef fect van de hoge pro duc tie op de fer ti li teit

van melk koei en. Hier uit bleek dat de Ne ga tie ve Ener gie Ba lans (NEB) die de koei en ge du ren de de eer ste we ken na het

af kal ven door ma ken en de al ge me ne ge zond heids toe stand van de die ren rond het mo ment van het af kal ven van door -

slag ge vend be lang zijn voor wat be treft het al dan niet be rei ken van de voor op ge stel de streef waar den qua fer ti li teit. Het

op ti ma li se ren van de ge zond heids toe stand van de koei en in de trans itie pe ri o de en het be per ken van zo wel de ernst als

de duur van de NEB zijn dan ook van we zen lijk be lang wil men hoge eco no mi sche ver lie zen we gens sub fer ti li teit mi ni -

ma li se ren. Die ren art sen die nen hun klan ten hier niet al leen op te wij zen maar moe ten hen daar en bo ven met raad en

daad bij staan om dit ook in de stal daa dwer ke lijk te kun nen ver we zen lij ken. 

Enkel met een strikt ma na ge ment sys teem dat ge ba seerd is op een goed uit ge ba lan ceer de voe ding, het ver mij den van 

stress en het op ti maal ver zor gen van de koei en rond om het af kal ven, kun nen de vrucht baar heids re sul ta ten op de he den -

daag se melk vee be drij ven bin nen de eco no misch aan vaard ba re gren zen wor den ge hou den. 
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INTRO DUC TI ON

Des pi te the con si de ra ble ex pan si on of our know led ge

about the bo vi ne re pro duc ti ve cy cle and the in cre a sing

pos si bi li ties for in ter ve ning in it, fer ti li ty in high yiel ding

dai ry herds has per sis tent ly been re por ted to be in de cli ne

over the past de ca des. Sin ce stu dies re por ting this fer ti li ty 

de cre a se are ori gi na ting from re gi ons all over the glo be,

this si tu a ti on seems to be wi des pre ad and uni ver sal ly ac -

cep ted as fact. In the Uni ted Sta tes, for exam ple, the con -

cep ti on rate is re por ted to have de cre a sed by 0.45% per

year over a twen ty year pe ri od (Beam and But ler, 1999).

In the UK this de cre a se has been on the or der of 1% per

year (Roy al et al., 2000). As com pa ra ble re sults from nu -

me rous ot her coun tries con ti nue to ap pe ar, the se re ports

con ti nue to pro vo ke an un re mit ting alarm res pon se (Bous -

quet et al., 2004).  

Cur rent ly, most rou ti ne con tact made by ve te ri na ri ans

with dai ry herds is via herd he alth vi sits in vol ving fer ti li ty

tre at ment, the prin ci pal aim of which is to as sist the herd

to achie ve its pre set tar gets. Repro duc ti on ma na ge ment

and in fer ti li ty tre at ment have in deed be co me do mi nant

fo cal points of dai ry ve te ri na ry prac ti ce, a trend which

does not ap pe ar to change in the near fu tu re (Noord hui zen,

2001). Obvi ous ly, the ques ti on ari ses as what ve te ri na ri -

ans are doing wrong or why are they run ning be hind the

facts, as they are ap pa rent ly una ble to stop the so cost ly

fer ti li ty de cli ne. It is clear that ve te ri na ri ans are cur rent ly

fai ling to trans la te the gro wing body of the o re ti cal know -

led ge about the pa thop hy si o lo gy of fer ti li ty dis or ders in

high yiel ding dai ry cows into prac ti cal know led ge in the

field in terms of pro vi ding their clients with re a dy-to-use

so lu ti ons.   

Ba si cal ly, not hing has chang ed about how we should

get the cows in calf. We still need to bring in a suf fi cient

amount of good qua li ty sper ma to zoa at the ap propri a te

time, in the ap propri a te way and at the cor rect pla ce in the

cow to ena ble fer ti li za ti on and em bry o nic growth and de ve -

lop ment. So the ba sic fac tors that have long been re cog ni -

zed to be im por tant for the fer ti li ty of a catt le po pu la ti on are

still va lid (de Kruif, 1978). What has conside ra bly chang ed 

over time, ho we ver, is the cows them sel ves and the way

in which they are kept. This fact is clear ly il lu stra ted by

the sig ni fi cant in cre a se in milk pro duc ti on that has been

no ted in re cent de ca des. The afo re men ti o ned fer ti li ty

de cli ne seems fur ther mo re to be as so ci a ted with this mar ked 

in cre a se in milk pro duc ti on. Whe ther this as so ci a ti on is

only a di rect re sult of the cur rent pro duc ti on le vels, or

whe ther it is con foun ded by fac tors that go along with the

ma na ge ri al adap ta ti ons in the mo dern dai ry herds or by

fac tors that can be seen as a con se quen ce of the in cre a se

in pro duc ti on, is not clear (Le roy, 2005). Pro ba bly all are

im por tant, and they may even in ter fe re at se ver al le vels.     

The pre sent pa per aims to highlight some prac ti cal

points to keep in mind when ad vi sing far mers in their en -

de a vor to re ach an eco no mi cal ly op ti mal cal ving in ter -

val. As in prac ti ce each in di vi du al herd fa ces its own spe -

ci fic thre ats and op por tu ni ties, it should be clear that the re 

is no such a thing as a ‘one size fits all’ ap pro ach. Re cent

re search car ried out on a world-wide ba sis, ho we ver,

con ti nu es to highlight cert ain ba sic points that con ti nue

to be va lid for all high pro du cing herds. We should fo cus

on the se ba sic points and try to in cor po ra te them in the

ma na ge ment pac ka ge for each in di vi du al herd, in or der

to im pro ve fer ti li ty.      

DE CRE A SED FER TI LI TY?

Cur rent ly, the de ba te is still going on about the (eco no -

mi cal ly) op ti mal length of the cal ving in ter val, and it pro -

ba bly will con ti nue for a long time to come. Whi le the

over all re com men da ti on con ti nu es to be to stri ve for the

shor test pos si ble cal ving in ter val (Huir ne et al., 2002),

we need to re a li ze that this should be seen in per spec ti ve.

Whi le each herd has its own cha rac te ris tics, as has each

cow wit hin each herd, the ob jec ti ves and tar gets should

be set to deal with spe ci fic fe a tu res both at the le vel of the

herd and of the in di vi du al cow. Thres holds, ho we ver,

should be set so as to sco re the re pro duc ti ve per for man -

ces re ached, ba sed on the pre set ob jec ti ves of the in di vi -

du al herd (Shel don et al., 2006). This im plies the avai la -

bi li ty of re cent and ac cu ra te data ba sed on clear ani mal

iden ti fi ca ti on, at all ti mes.

In Flan ders, the mean cal ving in ter val of Hol stein

cows has in cre a sed con si de ra bly in re cent de ca des. This

pro long ati on is main ly cau sed by the leng the ning of the

cal ving to first in se mi na ti on in ter val (Mo reels, 2002).

Be si des the ob vi ous role of the farmer’s ma na ge ment

prac ti ce in this mat ter, the high yiel ding dai ry cow her self 

also con tri bu tes to this pro blem as ab nor ma li ties in the

re sump ti on of ova ri an cy cli ci ty post par tum have been

de mon stra ted to be as high as 49% (Opso mer et al.,

1998). Among the ab nor ma li ties ob ser ved, de lay ed cy -

cli ci ty (no pro ges te ro ne rise du ring the first 50 days af ter

cal ving) and pro long ed lu te al pha ses (high pro ges te ro ne

le vels for more than 20 days wit hout a pre ce ding in se mi -

na ti on) were the most pre va lent. Fac tors that have been

re cog ni zed as in cre a sing the risk for de lay ed cy cli ci ty are 

the ap pe a ran ce of pu er pe ral dis e a ses du ring the first

month af ter cal ving and cli ni cal pa ra me ters il lu stra ting

the ap pe a ran ce of a se ve re ne ga ti ve ener gy ba lan ce

(NEB) af ter cal ving. Risk fac tors for pro long ed lu te al
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pha ses in clu de dys to cia, and pu er pe ral or ot her dis e a ses

du ring the first month of lac ta ti on (Opso mer et al., 2000). 

Ho we ver, it is not only the in ter val from par tu ri ti on to in -

se mi na ti on that has in cre a sed but also the ave ra ge in ter -

val from first in se mi na ti on to con cep ti on has ex ten ded in

high pro du cing dai ry cows. Se ver al re a sons for the pro -

long ati on of this in ter val can be li sted such as fer ti li za ti on 

fail ure, an in cre a se in em bry o nic and fe tal de ath, and pro -

blems with estrus detection.

De tai led re search has il lu stra ted (Le roy, 2005; Van -

hol der, 2005) some of the pa thop hy si o lo gi cal pathways

ex plai ning the as so ci a ti on be tween the in cre a se in milk

pro duc ti on and the de cre a se in fer ti li ty. Ba si cal ly, the

pro duc ti on le vels cur rent ly being re ached are being ac -

com pa nied by a dee per and more pro long ed NEB, as can

be me a su red by the lo we red le vels of glu co se, IGF1 and

in su lin, and the ele va ted le vels of me ta bo li tes such as

NEFAs, ke to ne bo dies and urea. As most of the se me ta -

bo li tes are able to re ach the ova ries, they are able to af fect

se ver al cell ty pes the re and hen ce ne ga ti ve ly in flu en ce

fer ti li ty.  

Con tra ry to the wi de ly ac cep ted pro fi le of de cli ning

fer ti li ty, Whi ta ker (2002) sug ge sted that de cli ning herd

fer ti li ty has been hap pe ning only on some farms but not

on all. This re flects the sig ni fi cant herd va ri a ti on in the

oc cur ren ce of risk fac tors for re du ced fer ti li ty, and it pro ves

that ac cep ta ble fer ti li ty per for man ces are still fe a si ble,

even in herds with very high pro duc ti on le vels. 

HOW TO USE ALL THIS NEW KNOW LED GE IN
PRAC TI CE? 

The big gest chal lenge for prac ti ti o ners is to ‘translate’

the re cent know led ge into prac ti ce and to use it to help the 

herds they have in their herd he alth con trol pro gram to

achie ve ac cep ta ble le vels of fer ti li ty. Just as mo dern herd

he alth con trol pro grams should fo cus on ta king pre ven ti ve

me a su res rat her than on in cre a sing the num ber of cu ra ti ve

tre at ments (de Kruif and Opso mer, 2002), mo dern dai ry

ma na gers should fo cus on pre ven ti ve me a su res in adap -

ting to the cur rent le vel of milk pro duc ti on. Hen ce, not

only mo dern cows but also their ‘coaches’ need to adapt

to the cur rent high le vel of milk pro duc ti on. This adap ta -

ti on has to do with an op ti mi zing of the ma na ge ment. For

prac ti cing ve te ri na ri ans, it should be clear that im ple men -

ting a dai ry herd fer ti li ty con trol pro gram should invol ve

more than just put ting their arms in cows’ rec tums to

check for pro blems. Gi ving ad vi ce on the ma na ge ment of

‘top dai ry athletes’ to pre vent he alth and fer ti li ty pro blems

most as su red ly re qui res even more ener gy, know led ge and 

ex pe rien ce. 

FAC TORS IN FLU EN CING FER TI LITY AND MEA -
SURES TO BE TA KEN TO OP TI MI ZE THEM

Infec ti ous dis e a ses af fec ting re pro duc ti on

The cur rent ly en coun te red herd ex pan si on and in ten -

si ve hou sing con di ti ons in cre a se the risk of trans mis si on

and main te nan ce of in fec ti ous dis e a ses that are known to

com pro mi se re pro duc ti ve ef fi cien cy (Bo vi ne Her pes Vi -

ru ses (IBR), Bo vi ne Vi ral Di arrhea Vi rus (BVDV), Sal -

mo nel lo sis, Lep tos pi ro sis, Ne os po ra ca ni num). Re sults

from cli ni cal exa mi na ti ons, la bo ra to ry re sults and vac ci -

na ti on re gi mens need to be drawn to ge ther to get a pic tu re 

of the re le van ce of the in di vi du al in fec ti ous agents going

around in the herd. The tar ge ting and era di ca ti on of in -

fec ti ous dis e a ses must be a pri o ri ty in the main te nan ce

both of herd he alth and herd fer ti li ty. De tails of sys te ma -

tic pre ven ti ve herd he alth pro grams against BVDV, IBR,

Lep tos pi ro sis, Johne’s dis e a se, Sal mo nel lo sis and Ne os -

po ro sis should be clear ly out li ned and tho roughly dis -

cus sed with the herd ma na ger. Appropri a te bi o se cu ri ty

plans should also be im ple men ted to pre vent the in tro -

duc ti on of new agents into the herd (San der son and

Gnad, 2002). 

Ne ga ti ve Ener gy Ba lan ce

As NEB seems to be the ever-re tur ning ene my of good 

fer ti li ty in high yiel ding dai ry herds, the ba sic stra te gy to

re du ce the re pro duc ti ve de cli ne should de fi ni te ly fo cus

on kee ping the NEB un der con trol. Whi le in mo dern dai ry

cows ge ne tic pro gress in terms of milk yield has out strip -

ped that for in ta ke ca pa ci ty, a cert ain de gree of NEB is

ine vi ta ble, cert ain ly in ear ly lac ta ti on (Tho mas et al.,

1999). The ex tent of the NEB (both in depth as well as in

du ra ti on) va ries with the mag ni tu de and rate of in cre a se

of milk yield com pa red to ener gy in ta ke, ho we ver, and

thus can be exa cer ba ted if me ta bo lic con di ti ons, dis e a se,

hou sing or ma na ge ment prac ti ces im pair nu trient in ta ke.

Hen ce, ma na ge ment stra te gies by which the ef fect of a

NEB can be li mi ted must be tar ge ted to wards in cre a sing

nu trient in ta kes, es pe ci al ly ener gy. Imme di a te ly af ter

cal ving, the pa ra mount goal should be to maxi mi ze ener gy

in ta ke wit hout dis tur bing ru men fer men ta ti on. The first

aim of the ma na ge ment of a re cent ly cal ved dai ry cow is

to op ti mi ze her ge ne ral he alth sta tus. Only when op ti mal

he alth – in clu ding an ex cel lent ap pe ti te – is achie ved, can

the fo cus shift to wards achie ving an op ti mal pro duc ti on

le vel. In prac ti ce, in their en thu si asm to re ach top pro duc -

ti on le vels, far mers of ten for get this ba sic prin ci ple. 

To op ti mi ze ener gy in ta ke, all the whi le as su ring op ti -

mal ru men fer men ta ti on, the in ta ke of high qua li ty fo ra -

ges in ear ly lac ta ti on should be maxi mi zed. Once this has
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been achie ved, the ener gy den si ty of the ra ti on may be in -

cre a sed by gra du al ly rai sing the amount of con cen tra tes.

Ge ne ral ly, un der Bel gi an cir cum stan ces, the maxi mum

amount of con cen tra tes gi ven should not ex ceed 12 kg (9

kg in first lac ta ti on ani mals) and should only be re ached

at 3 weeks af ter cal ving (Opso mer et al., 2004). Incre a sing

the amount of con cen tra tes too fast may dis turb rum i nal

fer men ta ti on, which in turn may give rise to rum inal aci -

do sis and an in cre a sed in ci den ce of left abom asal dis pla -

ce ment.    

Cur rent ly a lot of re search is going on to stu dy the ef -

fect of chang ing the pro por ti on of the dif fe rent ing re -

dients of the ra ti on. Incre a sing the amount of fat to maxi -

mi ze the ener gy con tent of the ra ti on and hen ce the

ener gy in ta ke by the ani mal (Mat tos et al., 2000), or in -

cre a sing the amount of glu co ge nic sub stan ces to tem per

the steep in su lin de cre a se around the mo ment of cal ving

(Gong et al., 2002) are ex cel lent il lu stra ti ons of such

me a su res. For exam ple, the ra tio of n6:n3 fat ty acids pro -

vi ded in the diet can in flu en ce the syn the sis of the 2-se ries

of pros tag lan dins, which are de si ra ble af ter cal ving to

speed up ute ri ne in vo lu ti on, but un de si ra ble af ter in se mi -

na ti on as they can con tri bu te to the break down of the cor -

pus lu teum of preg nan cy. Hen ce, the prac ti cal im ple men -

ta ti on of our cur rent know led ge needs to be a bet ter

ti ming of the in tro duc ti on of ru men pro tec ted fats into the 

diet in ac cor dan ce with the re pro duc ti ve sta ge of the cow.  

Although pri ma ry re sults seem to be pro mi sing, the se

stu dies need fur ther con fir ma ti on be fo re de fi ni te con clu -

si ons can be drawn and the re sults trans fer red into prac ti -

cal re com men da ti ons.  

Nut rient or dry mat ter in ta ke is highly de pen dent on a

lot of fac tors re la ted both to the cow and to the en vi ron -

ment. Among the cow fac tors, the ge ne ral he alth sta tus

and body con di ti on sco re are of ma jor im por tan ce. Hen ce,

trans iti on cow pro grams should fo cus on maxi mi zing ge -

ne ral he alth and ap pe ti te and stri ving for the ide al body

con di ti on sco re of 3.5 (on 5-point sca le) at cal ving. Ai -

ming for op ti mal ge ne ral he alth in clu des trim ming of the

claws at dry ing off, op ti mi zing ru men he alth and avoi ding

me ta bo lic and in fec ti ous dis e a ses around cal ving. Be si des

this, the ve te ri na ri an should pro vi de his herds with a spe ci fi -

cal ly de sig ned stand ard ope ra ting pro ce du re for de tec ting ill 

cows as soon as pos si ble and tre a ting them pro per ly.  

Fur ther mo re, ef forts must be made to re mo ve any en -

vi ron men tal re stric ti ons to feed in ta ke, as the en vi ron -

ment must be con du ci ve to high in ta ke. Cows need time

and spa ce for un dis tur bed fee ding and rum ina ti on. The re

is clear evi den ce now that the de sign of food pas sa ges,

bar riers, troughs for wa ter sup ply and cow traf fic wit hin

the buil ding de fi ni te ly af fect the in ta ke cows will achie ve

(Cook and Nord lund, 2004). Inta ke can vary wi de ly be -

tween in di vi du als in a herd with a lot of com pe ti ti on for

fee ding spa ce. Espe ci al ly the in ta ke of hei fers is ea si ly re -

stric ted by com pe ti ti on with ol der cows. The pro vi si on of 

ade qua te fee ding spa ce re du ces this kind of com pe ti ti on

lar ge ly. The grou ping of cows and so ci al be ha vi or also

have their im pli ca ti ons. A lot of at ten ti on should be paid

to this point be cau se du ring the trans iti on pe ri od cows are 

trans fer red se ver al ti mes from one group to anot her. Each 

trans fer or re lo ca ti on im plies anot her chal lenge for the

cows as it brings them in con tact with a new group and a

new ra ti on. All the ener gy that is spent in es ta blis hing a

new so ci al hier ar chy is no long er avai la ble to pro du ce or

re pro du ce. At the same time, each change in the ra ti on

cau ses a se ri ous drop in dry mat ter in ta ke and should the re -

fore also be avoi ded (Cook and Nord lund, 2004).   

Although ve te ri na ry prac ti ti o ners are cur rent ly not the 

only ad vi sors on mo dern dai ry herds, they have the ad -

van ta ge that they can use their “cli ni cal eyes” to in ter pret

what is hap pe ning in the herd (Zaai jer and Noord hui zen,

2003). Be si des the use of herd pro duc ti on data which are

usu al ly re a di ly avai la ble, the use of cli ni cal sco ring sys -

tems has been pro ven to pro vi de the ve te ri na ri an with an

ex tra tool to eva lu a te the he alth sta tus of the ani mals in re -

la ti on to their pro duc ti on le vel. Hen ce, the se sco ring sys -

tems should be used to eva lu a te the ma na ge ment sy stem

used on the herds at a re gu lar time in ter val.      

Fur ther mo re, today’s dai ry cows may face a wide va rie ty 

of en vi ron men tal stres sors. The se may in clu de over crow -

ding, in fec ti ous chal leng es, poor ven ti la ti on, poor foot ing or 

ot her forms of chro nic or even acu te pain, un com for ta ble

sta bles, rough hand ling, and fre quent re lo ca ti on in anot her

group. Most of the se stres sors af fect fer ti li ty and should

the re fo re be avoi ded (Dob son and Smith, 2001). Al -

though stress is dif fi cult to de fi ne and to show to the herd

ma na ger, a lack in cow com fort com pro mi sing the cows’

he alth and fer ti li ty should be no ti ced and dis cus sed du -

ring the re gu lar herd he alth vi sits. Whi le top ma na gers

have it at their fing er-tips and do not need a lot of ex pla na -

ti on to adapt their herd to the needs of their mo dern top

pro du cers, ot hers de fi ni te ly need to be con fron ted with

some eye-ope ners.

Heat de tec ti on    

As has been no ted for a long time al re a dy, un der Eu ro -

pe an con di ti ons whe re it is not fe a si ble to com mon ly use

syn chro ni za ti on pro to cols, one of the most im por tant li -

mi ta ti ons of the re pro duc ti ve per for man ce of a catt le herd 

is poor de tec ti on of es trus (de Kruif, 1978; Opso mer et

al., 2002). Be si des the hig her in ci den ce of ova ri an dis tur -

ban ces in high yiel ding dai ry cows, the ex pres si on of heat 
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symp toms is also re por ted to be di mi nis hed. For exam -

ple, less than 50% of the es trous cows “stand to be moun -

ted” (Lo pez et al., 2004). The re fo re some aut hors pro po -

se using ot her – or more than one – be ha vi o ral signs

be si des this long re cog ni zed gold stand ard to de cla re a

cow in heat (Van Vliet and Van Eer den burgh, 1996; Ker -

brat and Di sen haus, 2004). The fact that the ‘stand to be

mounted’ re flex is being sig ni fi cant ly less dis play ed, im -

plies that the aids for de tec ting es trus which are ba sed on

it are cur rent ly lo sing their ap pli ca bi li ty to a lar ge ex tent.

The use of ot her aids such as ac ti vi ty me ters, ho we ver,

seems to be gi ving pro mi sing re sults. Sys tems for au to -

ma ti cal ly col lec ting di a gnos tic data may also pro vi de a

gent le so lu ti on in this res pect. For exam ple, an in-line

sen sor to me a su re pro ges te ro ne and hen ce to de tect the

pre sen ce or ab sen ce of a cor pus lu teum may be a fu tu ris -

tic though po wer ful tool to en han ce re pro duc ti ve per for -

man ce in some herds (Pem ber ton et al., 2001).

Whi le a lot of re cent re search is ob vi ous ly di rec ted to -

wards the in ves ti ga ti on of the in flu en ce of the ener gy ba -

lan ce and the stres sed me ta bo lism on the ex pres si on of

heat symp toms, one may not for get to take into con si de -

ra ti on all ma na ge ment chang es which took pla ce whi le

mo ving to wards high yiel ding herds. Se ver al stu dies

have clear ly shown that pri ma ry be ha vi o ral signs such as

moun ting and stan ding may be se ri ous ly de pres sed by

the im me di a te en vi ron men tal con di ti ons. For exam ple, it

is well known that the ex pres si on of heat has se ri ous ly

de cre a sed sin ce the over all use of con cre te floors. Cows

fur ther mo re dis li ke being moun ted by herd ma tes if the

floor sur fa ce is eit her slip pe ry or very co ar se (Vai les and

Britt, 1990). Cows with leg or foot pro blems, re gard less

of whe ther the pro blem is struc tu ral, cli ni cal or sub cli ni -

cal, show much less moun ting ac ti vi ty. Many of the foot

pro blems af fec ting moun ting ac ti vi ty can be al le vi a ted

by pro per foot care and trim ming. Other re com men da ti ons

which should be gi ven to far mers in or der to pre vent the

pro blem of anes trus in clu de spen ding more time on es -

trus de tec ti on, look ing at both pri ma ry and se con da ry

signs of es trus and in cre a sing the amount of light in the

stall (Van Vliet and Van Eer den burg, 1996).

Mo ment of in se mi na ti on, in se mi na ti on tech ni que 
and sperm qua li ty     

The afo re men ti o ned de cre a se in heat symp toms of ten

for ces far mers to in se mi na te their cows ba sed on se con -

da ry heat symp toms. The ‘use’ of the se symp toms, ho w -

e ver, sig ni fi cant ly in cre a ses the risk of in se mi na ti ons not

being per for med at the op ti mal mo ment in re la ti on to the

mo ment of ovu la ti on. This may be seen as a sig ni fi cant

con tri bu tor to the uni ver sal ly re cog ni zed de cli ne in preg -

nan cy re sults in mo dern dai ry herds. As has been known

for the past 60 ye ars, in se mi na ti on should take pla ce from 

24 to 12 hours be fo re ovu la ti on in or der to at tain the hig hest

preg nan cy rate. Roe lofs (2005) also found that in se mi -

nation du ring this time in ter val pro vi ded the best chan ce

of en ding up with a good qua li ty em bryo at day 7 af ter in -

se mi na ti on. The cor rect use of this rule, ho we ver, de -

pends lar ge ly on how many ti mes and for how long heat

de tec ti on is per for med du ring the day, and which heat

symp toms are ta ken into ac count. If pe do me ters are used, 

the cor rect ti ming of in se mi na ti on ac cor ding to the in cre a se

in ac ti vi ty seems to be the best stra te gy be cau se this in -

cre a se in ac ti vi ty is ob ser ved in most of the es trus pe ri ods, 

and the se ac ti vi ty me ters are re la ti ve ly easy to im ple ment 

in dai ry prac ti ce.

In ad di ti on, the in se mi na ti on tech ni que and sperm

qua li ty are im por tant fac tors con tri bu ting to ac cep ta ble

fer ti li ty. The ma jo ri ty of the dai ry herds use ar ti fi ci al in -

se mi na ti on (AI) and cur rent ly many ow ners are per for -

ming “do it your self AI”. Pro per trai ning and mo ni to ring

of the pro ce du res are pa ra mount in get ting good re sults.

Sire se lec ti on, on the ot her hand, is usu al ly fo cu sed on

pro duc ti on and phy si cal traits but should also take into

ac count re pro duc ti ve ef fi cien cy. Only tho se si res should

be used that have abo ve ave ra ge non-re turn ra tes. If na tu -

ral bree ding is used, preg nan cy ra tes are con sis tent ly

10-20% hig her than with AI. For this re a son, far mers of -

ten use a bull for their pro blem cows that have been in se -

mi na ted 3 or 4 ti mes wit hout get ting preg nant. 

Hou sing   

Many dis e a ses are as so ci a ted with the hou sing of the

cows, as is sub fer ti li ty. For exam ple, slip pe ry floors are

very det ri men tal to es trus ex pres si on. The goal in hou -

sing de sign is to pro vi de an en vi ron ment for the cows that 

has a po si ti ve ef fect on their he alth and fer ti li ty. Good

hou sing is fur ther mo re es sen ti al du ring cal ving (Mee,

2004). Par tu rient cows should be pla ced in se pa ra te, cle -

an ma ter ni ty fa ci li ties to gu a ran tee sa ni ta ry con di ti ons.

Strict hy gie nic me a su res should be used du ring par tu ri ti on

in or der to pre vent in fec ti ons of the ge ni tal tract (de Kruif

and Opso mer, 2002). If the cow’s hou sing en vi ron ment is 

in suf fi cient, fur ther me a su res should be ta ken to meet the

animals’ re qui re ments. The bed ding of the cu bi cles, the

floo ring and the pos si bi li ties for gu a ran tee ing op ti mal

hy gie ne are among the most im por tant fac tors in this

res pect.
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CON CLU SI ON

In view of the com plex na tu re of fer ti li ty, it is not sur -

pri sing to find that ide al fer ti li ty cri te ria are ex tre me ly

dif fi cult to achie ve. When in fec ti ons are in vol ved in a

sub fer ti li ty pro blem, this can be due eit her to spe ci fic

(e.g. BVDV) or non-spe ci fic ge ni tal in fec ti ons. The for -

mer of ten stri ke a who le herd, cau sing abor ti ons and re -

pe at bree ding. The lat ter are op por tu nists of un sa ni ta ry

con di ti ons du ring cal ving, dys to cia and ab nor mal pu er -

pe ri um. They of ten take an in si di ous course. 

It is ge ne ral ly ag reed, ho we ver, that the main ne ga ti ve

in flu en ce on the fer ti li ty of a dai ry herd stems not as much 

from spe ci fic or non-spe ci fic in fec ti ons, but rat her from

the ef fects of a host of ot her fac tors. The se fac tors sel dom

exert their ef fects in di vi du al ly but rat her in ter act to ge -

ther, ma king it dif fi cult to ana ly ze in fer ti li ty in a gi ven

herd. For exam ple, the ad van ce ment of ani mal hus band ry

prac ti ces has in cre a sed both herd size and pro duc ti on, but 

man hours per cow have dwind led. The di rect re sult of

this de cre a se is that less time re mains for de tec ting he ats,

in sti tu ting hy gie nic me a su res and trim ming claws. Thus

the fi nal fer ti li ty sta tus of a dai ry herd is the re sult of in ter -

ac ti ons of a who le range of fac tors from en vi ron men tal

con di ti ons such as se a son, herd size and age com po si ti on, to 

pure ma na ge ri al fac tors such as bree ding po li cy, nu tri ti on 

and es trus de tec ti on. Bree ding ef fi cien cy de pends al most 

to tal ly on whe ther or not the far mer is able to skillful ly

cope with the se fac tors in his herd. By way of con clu si on,

sub fer ti li ty has been pro ven to be a mul ti fac to ri al dis e a se

and the op ti mi za ti on of herd fer ti li ty of ten re qui res the

op ti mi za ti on of se ver al in ter fe ring ma na ge ri al fac tors.

The re is al most ne ver a sing le so lu ti on. Although poor

fer ti li ty is be co ming more and more com mon in our top

dai ry herds, the re is a wide va ri a ti on be tween herds and

so me ti mes be tween ye ars wit hin the same herd. This lat ter

fact il lu stra tes that the dai ry herd acts as a dy na mic struc -

tu re and may need spe ci fic adap ta ti ons, de pen ding on the

spe ci fic si tu a ti ons the herd ac tu al ly has to face.

Fer ti li ty of a dai ry herd is thus a re la ti ve phe no me non,

ex pres sing what the cows have been able to achie ve in the 

face of a host of in ter ac ting fac tors. To avoid a de te ri o ra ti on

of fer ti li ty be low the ac cep ted stand ards, the ad vi ce gi ven 

to the far mer should ena ble him to op ti mal ly ma na ge his

herd un der the gi ven en vi ron men tal and ma na ge ment

con di ti ons. Such ad vi ce can best be gi ven by pay ing re gu lar

vi sits to the far mer (Herd He alth and Fer ti li ty Con trol Pro -

gram) so as to im press upon him the re le vant fac tors of ma -

na ge ment. Hen ce, the fol low-up of the re pro duc ti ve per -

for man ce of a dai ry herd should be con ti nu ous and not

only be re stric ted to the cu ra ti ve in ter ven ti ons when

things are re al ly going wrong. 

The cor ner sto ne to im pro ving the re pro duc ti ve per -

for man ce of lac ta ting dai ry catt le also in vol ves the un der -

stan ding of the bi oche mi cal and phy si o lo gi cal prin ci ples

con trol ling re pro duc ti ve and lac ta ti o nal pro ces ses. The

chal lenge is to in te gra te this know led ge into nu tri ti o nal

ma na ge ment, pro duc ti on me di ci ne and re pro duc ti ve ma -

na ge ment pro ce du res, ta king into ac count the spe ci fic

ob sta cles each in di vi du al herd has to face, for the pur po se 

of op ti mi zing the fer ti li ty of the herd (That cher et al.,

2006). In the ab sen ce of such a ho lis tic ap pro ach, the res -

pon se to tra di ti o nal ve te ri na ry the ra pies and herd he alth

pro grams may in cre a sing ly diminish.
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