Abstract for CRU-seminar 15th of December, 2005:

Systematic analysis of progesterone in milk as a tool to improve fertility in dairy cattle
Karl-Johan Petersson1, Erling Strandberg1, Hans Gustafsson2 and Britt Berglund1
1Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences, PO Box 7023, 750 07 Uppsala, Sweden

2Swedish Dairy Association, PO Box 7054, 750 07 Uppsala, Sweden

Fertility in dairy cows is decreasing worldwide and cause major economic losses in the dairy industry. Also in Sweden there has been a negative phenotypic trend for fertility and the conception rates per insemination has decreased 1-4% from 1998 to 2004. Daughter fertility has been included in the breeding evaluation for bulls since the 1970s and the genetic trend has been on a constant level for the SRB cows, while it has been decreasing for the SLB cows. The measurements used in the breeding evaluation of daughter fertility have generally very low heritability (2-4%) because they are highly influence by management factors. One way to overcome this problem could be to use measurements that better reflects the reproductive status of the dairy cow and thereby possibly have higher heritability. Progesterone based measurements of fertility have shown promising results in this respect. The aim of this study was to investigate if these measures could be used to improve the breeding evaluation for fertility in dairy cows and how they are affected by various environmental factors and how they affect later fertility measurements based on insemination records. For this project we have utilized data from the research herd at the Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences. Progesterone samples from December 1987 to December 2002 were used to calculate a number of different fertility measurements, but also to construct progesterone profiles. Samples were taken twice per week until detection of cyclicity and thereafter once per week until first insemination. Mean interval from calving to commencement of luteal activity was 33.8 days, which is an indirect measurement of the interval from calving to first ovulation. This measurement has been studied in Great Britain and the Netherlands and has been shown to have a heritability in the range of 0.16 to 0.20. Mean for the interval from calving to first ovulatory estrus was 61.3 days which was 15 days longer than an earlier Swedish study. We utilized all samples taken within 60 days after calving to calculate the percentage of samples showing luteal activity (PLA). The mean of this measurement was 37.2%. We believed this measurement could be utilized to obtain more information from the progesterone profile into account, than just the interval to commencement of luteal activity. In recent studies from Great Britain and Belgium it has been shown that the frequency of atypical progesterone profiles has increased and this might be a reason for a deteriorating fertility. We examined the incidence of normal and atypical progesterone profiles in the Swedish data. The percentage of normal profiles was 70.4%, delayed cyclicity profiles (no cyclicity for the first 56 days after calving) 15.6%, cessation of cyclicity profiles (normal start but interrupted for at least 14 days with low progesterone) 6.6% and prolonged luteal phase profiles (normal start but high progesterone levels for at least 20 days in one cycle) 7.3%. The frequency of atypical profiles was lower in our study compared with the mentioned studies. PLA had a significant different mean between all four different profiles. This is an indication that PLA can be used to separate delayed cyclicity profiles and prolonged luteal phase profiles from normal profiles and it could be a more effective tool than measurements based only on the onset of cyclicity in genetic evaluation for early postpartum fertility in dairy cows.
