Synopsis of papers

Reproductive challenges facing today’s dairy industry 
Mike Christie, James Allcock and Melissa Royal 

To cover current challenging issues raised by farmers and veterinarians having an impact on fertility following a survey via XLVets (issues such as genetics, nutrition, economics, welfare, production, buildings, reproductive technologies (ET, AI, STUD) 
The Concept of Developmental Programming of Reproduction in Farm Animal Species 
David Gardner & Kevin Sinclair
The developmental origins of adult health and disease hypothesis states that early environmental insults may impact upon an individual’s physiological and metabolic competence later in life. Metabolic imprinting has been shown to pass through generations, a modern synthesis of the works of both Darwin and Lamarck. Such an effect implies that developmental programming influences gonadal development, function and alters fertility. 
Under-nutrition during pre-natal and early post-natal periods in sheep has been shown to reduce reproductive capacity in sheep. This has significant economic consequences. Effects in cattle have been little explored. Whether such effects are also apparent in male offspring are unknown. These effects may be attributable to direct effects of maternal under-nutrition on foetal gonadal development perhaps, as a consequence of changes to maternal hormonal status. The paper will expand these topics based on recent results in sheep and cattle. 

Factors influencing heifer survival and fertility on commercial dairy farms 
Claire Wathes, Jessica Brickell, Nicola Bourne, Angelina Swali and Zhangrui Cheng
How does the life history of the cow up to the start of any particular lactation affect the fertility in that lactation. This will include influences in the heifer rearing phase (maternal uterine environment, birth parameters, growth rates & disease exposure). In addition the use of metabolic profiles during the rearing phase for prediction of final outcome in terms of both milk production and fertility will be discussed.  
Why is it getting more difficult to successfully AI cows? 
Hilary Dobson, Sue Walker, Michael Morris, and Robert Smith
Have we chosen inappropriate genetic ‘progress’? Cows have changed considerably over the last 20 years with deleterious effects on reproductive tract anatomy, mammary structure/function, and feet/legs. Furthermore, high milk yields reduce the intensity of oestrus. All these aspects reduce fertility. 
Metabolic changes in high yielding dairy cows and the consequences on oocyte and embryo quality 
Jo Leroy, Geert Opsomer, Aart de Kruif, Ann Van Soom, Peter Bols
Disappointing reproductive performance, such as reduced conception rates and an increased incidence of early embryonic mortality, is reported world-wide and has been associated with the period of negative energy balance (NEB) early post partum. This NEB is characterised by typical biochemical changes such as high non-esterified fatty acid (NEFA), high β-hydroxybutyrate (BHB) and low glucose concentrations. Changes are also reflected in the follicular fluid (FF) of the dominant follicle and our findings suggest that a period of NEB may hamper fertility of high yielding dairy cows through increased NEFA and decreased glucose concentrations in the FF directly affecting oocyte quality.

Apart from oocyte quality, we also found that embryo quality is reduced even when the episode of NEB is passed. This important observation may be linked to the typical milk yield stimulating diet or to physiological adaptations sustaining the high milk production. Research is ongoing to study this phenomenon. 
Effects of progesterone on embryo survival
Dermot Morris & Micheal Diskin
The concentration of progesterone in the first week after AI is associated with significant embryo loss in dairy cows. Our current work is aimed at characterizing the uterine endometrial expression of a number of genes including, progesterone receptor, oestrogen receptor, retinol binding protein (RBP) and folate binding proteinFBP) among others. An interesting finding is that the expression of the mRNA encoding RBP is very sensitive to the concentration of progesterone during the first few days after AI. This paper will describe the role of these genes in the transport of nutrients to the embryo, the dynamic nature of gene and protein expression in the bovine uterus and how they are regulated by stage of cycle and concentration of progesterone. Furthermore, the biochemical composition (energy substrates, ions amino acids) of the uterus and oviduct will be discussed. 
The Effects of Escherichia coli infection of the bovine uterus, from the whole animal to the cell

Erin Williams, Shan Herath, Hilary Dobson, Clare Bryant and Martin Sheldon 

This paper will discuss how E.coli perturbs ovarian function in postpartum dairy cows and will include findings from field studies of cattle with endometritis, an intervention study whereby LPS was infused in utero and also ovarian cell culture and molecular analysis. 

Where did she come from? Where is she going? – the potential of on-farm fertility profiles  

Nic Friggins
Until recently our ability to know about the cows reproductive status on-farm has been largely limited to narrow time windows relating to oestrus detection.  The advent of continuous monitoring technology, for example on-farm in-line progesterone measurements, offers the potential to track cows through their reproductive cycles from calving onwards and move towards reproductive management that makes timely interventions not just in relation to oestrus detection but also in relation to other reproductive parameters.  This talk explores the possibilities for refined reproductive management created by this emerging technology for monitoring on-farm fertility profiles.
Can dietary fatty acid supplementation aid reproduction? Potential and Pitfalls

Adam Lock, Charlie Staples, George Mann and Ron Butler
Our understanding of ruminant lipid digestion and metabolism has significantly advanced in recent years. We now recognize that fatty acids do not simply supply energy; rather specific 'bioactive' fatty acids are potent regulators of a host of metabolic processes.  This has led to increased interest in the potential use of lipid supplements to aid reproduction in dairy cows.  This paper will review potential strategies for application of specific FA for improved reproduction in cows, provide an overview of currently available supplemental fat sources and discuss the 'state of the evidence'.
Why this continued interest in crossbreeding? Prospects for improving dairy cattle performance and biology
Jack McAllister, Bill Silvia, Bennet Cassell, Karen Getzewich and Ray Nebel
The current interest in crossbreeding in the commercial dairy industry, even though it is quite limited, raises questions of breed utilization. Fewer than 5% of US dairy cattle are other than purebred or grade Holsteins. The large advantage of Holsteins for additive genetic merit for lactation milk yield is apparently responsible for this trend. Why, then, this interest in crossbreeding? The economic importance of traits such as reproduction, health, and survival in dairy production systems is likely the basis for the interest in crossbreeding, even though these traits are secondary to milk yield. This talk will discuss new and current collaborative research between Polytechnic Institute State University, North Carolina State University, University of Kentucky, University of Minnesota, University of Wisconsin and Pennsylvania State University.
Heat detection. A review; from myth and magic, to emerging science

Chris Watson & Dick Esslemont 
Heat detection has a vital role to play in the economics of dairy cow fertility management. This paper will review methods of detecting heat and ovulation in modern dairy herds, the needs of different management situations (grazing, intensive and housing), changes in oestrus behaviour of cattle and the associated problems facing the modern dairy industry. Furthermore, practical routines for oestrus detection, aids, synchronisation and new electronic technology such as ‘4sight’ will be discussed along with the cost benefits using these systems to get cows pregnant. 
The other half of the herd: What’s new in sperm science?

Stuart Revell & Bill Holt 

Some of the complexities of sperm physiology are now better understood; particularly interactions of the male gamete with the female reproductive tract. The relevance of recent advances to fertility enhancement, semen quality and gender selection will be reviewed and discussed. 
Body Condition Score and Fertility – More than just a feeling
Donough Berry, John Roche and Mike Coffey

An up to date scientific review of the usefulness of body condition score as a management tool in identifying high producing cows and cows at risk of impaired health and fertility is presented. Possibilities for altering body condition score genetically using both quantitative and molecular techniques are also discussed. Concluding discussions illustrate the feasibility of frequently monitoring body condition score and its potential as a decision support tool.

The integration of physiological mechanisms that influence fertility in dairy cows

Phil Garnsworthy, Kevin Sinclair and Bob Webb

Ovarian activity is regulated by complex interacting factors and feedback mechanisms at the local and systemic level. Inter-related extraovarian factors, such as insulin, GH, IGF, leptin, ketones, fatty acids and body composition have all been shown to influence fertility through changes in ovarian regulation of follicle and oocyte development. Our recent studies have shown that ovarian responces to these factors vary with stage of the reproductive cycle. Furthermore, attempts to overcome inadequacies in one part of the reproductive system can have negative consequences for other parts of the system. By taking an integrated approach, based on known physiological mechanisms (ie nutrition), strategies can be devised to enhance pregnancy rate.

Fact and fiction of kiwi cow fertility: The New Zealand approach to breeding more fertile cows
Jennie Pryce, Laura McNaughton and Chris Burke

This paper will cover: Selection objectives for seasonal systems; Impact of seasonality on reproductive performance e.g. having to calve annually especially when the diet is pasture and EBal is an issue; NZ industry activities to improve reproductive performance through farm management; Operating in a deregulated environment; Pasture composition and effects on physiology e.g. bulky and not energy dense and excessively high in protein;  Post-partum anoestrus in seasonal systems; Future enhancements to the fertility breeding value; How UK farmers can use NZ ideas……Strain comparison sister trials (Dexcel and Moorepark) e.g. effect of holsteinisation; Once-a-day milking effects on reproduction and production (including gene expression and hormone data). 
Juvenile predictors of fertility

Catherine Hayhurst and Melissa Royal 

There are often associations between traits in livestock. These are often caused by the same genes affecting more than one trait. The direction and strength of this relationship can be measured using genetic correlation coefficients. These measurements are used in animal breeding to help predict the changes expected in one trait following selection for another. The length and severity of negative energy balance postpartum in addition to high milk production is unfavourably genetically correlated with fertility, thus selection for high production will on average cause indirect selection pressure on fertility. During the postpartum period, concentrations of regulatory hormones and metabolites such as free fatty acids, glucose, growth hormone, insulin, insulin like growth factor 1 and others are altered.  Our work has found that concentrations of a number of these hormones and metabolites are heritable in juvenile animals and furthermore are genetically correlated to subsequent fertility, production and type. These findings may be of potential interest to dairy cattle selection programmes as juvenile predictors to aid improvement of economically important traits.
The association of fertility traits and UK fertility index to oocyte quality and embryo development.
Carlos G Gutierrez, Ali Fouladi-Nashta, Phil Garnsworthy, Tony Flint and Bob Webb
The genetic analysis of fertility associated traits has yielded breeding values for fertility of bulls. Our work examined the association of the published UK fertility index and of its individual traits to the observed quality and developmental capacity to the blastocyst stage of Holstein oocytes. 

Expression profiles of genes regulating dairy cow fertility: recent findings, ongoing activities and future possibilities  
Bonne Beerda and Roel Veerkamp 

The objective of this paper is to give an overview of gene profiling studies on dairy cow fertility and to evaluate our current functional genomic knowledge about various processes underlying reproduction. Relevant ongoing research activities in SABRE are presented and the pro and cons of gene profiling studies for understanding female fertility are discussed. 
Are we making best use of current indicators?  Experience from national recording schemes  
Brian Wickham and Andrew Cromie

A presentation of the Irish experience of reversing a serious decline in dairy cow fertility.  Data collection, genetic evaluation and breeding scheme changes, made to ensure Irish farmers have herds of cows that are profitable under a seasonal calving production system, will be discussed. Scandanavian experiences will also be compared.
Conference Summary

Mark Crowe

