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Fized and random regression models for Sonth African Holstein under two prodoction systems
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In fized regression modsls (FEM), the shape of the lactation omrve is determined by fixed (non-gensetic) effects only,
while the additive genetic effect is sssmmead to be constant within lactation. Bandom repression madels (BB, allow
this shape to also vary with the additve genstic and perm=nent emvironment effects of the cow: Test-day records
fromn Sowth African Holstein (SAHST) herds were analysad using resmicied macimmmm likelibood undsr diferent
nualtirait (milk prodoction for each of the first three lactations) FEM, including the current FRM officially used for
SAHST penetc evahitions. Two separate datasets were considered molpding herds using sither a pasoore (PAST)
of 3 total mixed raton (TWE) producton system. Besulis of the various FEM were conmpared to the current SAHST
genetc evalustion model which clusters most of the fized efects together and considers them as constant over the
lactaton An alternative FEMM oumulating different lactation amves for differeat fixed effects was retained based
on the esults of the amalyvses of the PAST damset This model was also compared to the oorent SAHST midal
using the THE. dataset. The altemstive FEM was then extended 1o 3 FEM combining fior each lacmtion an sverage
production effect and a persistency effect and this model was compared with the curent SAHST model fior both
production systems. Both the BEWM for PAST and TME had a better zoodness of fit as wall as a lower MSE than the
omrent SAHST modsl. Crerall BREW had higher heritability esaomates for both producton systems, especially at the
beginning and at the end of exch lactston. Estimatss of between lactation genstic commelatons were also higher for
EEM Pesults from BPM analyzes showed that the genstic comelations betwean average production and persistency
within parify were sironger (and negatve) for TMME. than for PAST systems. The exma source of infonmeaton from
PEN enables 3 genetic prediction of persistency and are expected io increase the scouracy of genetic predicoons.
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