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FERTILITY STRATEGIES 
 
Herd reproductive success is based on a complex web of probabilities and risks. Much like when playing poker, these 
probabilities can be manipulated to improve odds of success. Alongside the rise of preventative veterinary medicine, 
a whole-herd approach to dairy fertility has developed, where interventions (pharmaceutical or otherwise) are 
expected to increase the probability of pregnancy even in the most fertile subset of animals. This has led to the 
development of herd-based fertility protocols, often including timed artificial insemination. However, certain trends 
in the whole-herd approach to fertility management have allowed farmers to manage herd fertility extremely 
successfully without veterinary intervention or targeted treatment. The role of the veterinary surgeon in dairy 
fertility will need to adapt to suit. 
 
Essential parts of a fertility strategy: 

1. Manage the 1st service 

• An active approach is essential in early lactation. Cows which fail to conceive will be culled at the 
end of lactation. We have failed those cows which receive their first insemination only after 90 
days postpartum. 

• Inseminations before the stated voluntary waiting period (VWP) should be avoided, partly on 
economic grounds. The economics of the VWP in the UK is likely to encourage earlier 
inseminations than in the USA owing to the relative balance between calf value and milk value.  

2. Manage Rebreeding 

• An active approach is essential to provide sufficient probability of conceiving for all cows. 

• Pregnancy diagnosis (PD) should begin as early as reasonable to allow early detection of 
empty cows. Weekly PD sessions from either 32 or 35 days after insemination is 
common. 

• Sensitivity of pregnancy diagnosis reduces with age at PD. On large herds, even a 1% 
difference in false negative rate will amount to economically significant rates of 
iatrogenic pregnancy loss following misdiagnosis. 

• All nonpregnant cows should be rebred before 50 days after their previous insemination. 
Although it is tempting to rely on oestrus detection after negative PD, at least one cycle 
has been missed in the majority of animals by the time a negative pregnancy diagnosis is 
made. Animals which were in luteal phase at initial insemination are likely to have 
ovulated twice before negative PD is made. A robust plan to rebreed animals after 
negative PD is essential. 

 
3. Oestrus Detection 

A combination of oestrus detection methods is best. However, between 24 and 29% of low 
progesterone periods (‘follicular phases’) were not identified by various oestrus detection 
aids and their combinations in studies performed in the UK and the USA (Holman and 
others, 2011; Valenza and others 2012). Although breeding once daily may be a reasonable 
compromise if using tail chalk to detect oestrus, two studies involving different 
accelerometers have identified that a significant proportion of cows are inseminated after 
ovulation, even on twice daily breeding (Valenza and others, 2012; Stevenson and others, 
2014). In the absence of further research, the author would advise against using once-daily 
breeding based if oestrus detection is based solely on accelerometers. 
 



Notes: Achieving High Fertility in High Yielders  Stuart Russell BVSc DBR MRCVS 
1st February 2017  stuartrussell@nantwichfarmvets.co.uk 

 2 

4. Timed Insemination 

• Most common TAI protocols used in dairy herds are based upon OvSynch-56. 
Although many improvements have been attempted, it is still widely and 
successfully used, even without prior ovarian examination. 

• ‘Back-door’ protocols are common and successful. These involve oestrus 
detection until 60-70 days postpartum. Any animal not inseminated at this stage 
receives a TAI programme, often Ovsynch-56. Commonly cows which are 
diagnosed PD negative are enrolled in the same protocol. 

• Presynch-Ovsynch programme is common where drug prices are low, or as a step-up 
when maximum performance has been reached on ‘Back-door’ protocols. Cows receive 
two prostaglandin injections 14 days apart followed by an Ovsynch-56 protocol 9-14 
days later if not inseminated. The second prostaglandin is usually given from 49 days 
postpartum to initiate oestrus just after a 50-day VWP. The interval between the second 
prostaglandin and the TAI protocol (9-14 days) is designed to improve 
pregnancies/insemination (P/AI) to TAI. Herds with exceptional oestrus detection submit 
20-30% of cows to TAI for first insemination. 

5. Compliance 
Any injection error is likely to reduce conception rates to TAI significantly. Every effort must 
be made to improve injection compliance. Injections should never be given in a milking 
parlour, in part because of the risk of misidentification. The risk of iatrogenic abortion is also 
significant when using prostaglandins, and will have greater significance on larger herds. 
 

WHAT IS ‘BETTER FERTILITY’? 

• 21-d Pregnancy ‘Rate’ (21-d PR; technically a risk when calculated with 
DairyComp 305) is the most appropriate measure of fertility in nonseasonal dairy 
herds. It is the percentage of eligible cycles that result in a pregnancy. 

• 21-d Insemination ‘Rate’ (21-d IR) is an important secondary fertility metric – the 
percentage of eligible cycles resulting in at least one insemination. 

• An ‘eligible cycle’ is a 21-d period (or a subset deemed appropriate respective 
software packages) in a cow which is past VWP, not marked ‘Do not breed’ and 
not pregnant. 

• If every cow were served twice at every oestrus, ‘conception rate’ (technically a 
risk!) or P/AI would halve but 21-d PR and 21-d IR would remain the same. 

• There are two variants of 21-d PR; by days postpartum and by calendar date. The 
most relevant metric for monitoring recent performance is 21-d PR arranged by 
calendar date since the other includes historic data so changes very slowly.  

• 21-d PR by calendar date is often thought not to reflect when during her 
lactation a cow conceived. In fact, since it depends on ‘eligible cycles’, it will be 
most affected by fertility of the largest group of ‘eligible cattle’ – almost 
exclusively in early lactation. Its’ rolling average is even more heavily weighted in 
this regard, and both become progressively more focussed on early lactation as 
herd fertility increases. 

• 21-d PR is emulated by many dairy farm and veterinary software packages. 
However, even given the same data and parameters, their values may be 
drastically different because the calculations are different. The author would 
strongly advise not to compare farms using different calculations. 

• When comparing farms using DairyComp 305, calculations must be standardised 
to use a 50 day VWP, irrespective of VWP used on-farm. Although commonly 
done, using a different VWP in calculations to compare farms is as misleading as 
comparing two different fertility metrics! 
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IF WE HAVE A PROBLEM…. 
 
WHOSE FAULT IS IT? 

 
1. THE COWS 

• Survivorship bias heavily influences dairy monitoring and fertility research alike. 
This occurs when a subset of the population is lost from analysis, and biases our 
conclusions in such a way that correlations may be identified without any direct 
causative links.  

• In much of dairy research, farmers have selectively culled low-yielding sick, lame 
or infertile animals. This affects our impression of the relationship between yield 
and disease! 

• However, high yielding cows are susceptible to fat mobilisation and related 
transition diseases. 

• High yielding cows have busy days, and time required for eating, resting or 
oestrus behaviour can easily be compromised by excessive milking time, 
particularly when fed 3x daily. 

• High yielding cows have extremely high dry matter intakes 
o Increases hepatic blood flow 
o Increases oestrogen and progesterone metabolism 
o Likely knock-on effects on follicular growth, maturity and pregnancy. 

• Higher yielding animals: 
o Exhibit less intense oestrus 
o Exhibit oestrus for a shorter period 
o Are at much greater risk of twin ovulations 

HOWEVER: Given that certain extremely high-yielding herds can achieve 21-d PR and P/AI 
which would put many lower-yielding herds to shame, it is highly unlikely that there is a 
significant inherent infertility in high-yielding dairy cows. However, given the observed 
differences in behaviour and hormone levels at different yields it is very likely that it is more 
critical to manage high-yielding herds to fulfil the cows’ needs in order to achieve excellent 
fertility. i.e. There is less of a margin for management error. 

 
2. MANAGEMENT 

• A successful transition is critical to achieving excellent fertility on high yielding 
dairy herds. 

• As an example of ‘failed transition’, metritis reduced the 21-d PR of >2nd lactation 
animals from 23% to 15% on a herd with excellent fertility and transition 
management. 

• Would antibiotics help? There is a considerable self-cure rate, and no evidence of 
any fertility benefits of antibiotic treatment of metritis. 

• This suggests that metritis itself was a symptom of an underlying problem, which 
the antibiotics could not fix. The damage to fertility had already been done. 
Prevention of ‘failed transition’ is the key! 

• There are many management factors limiting oestrus expression. These are also 
likely to limit the effectiveness of automated oestrus detection aids. Addressing 
management factors limiting oestrus expression should be of primary concern 
for the veterinarian advising the high-yielding herd. 
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3. FERTILITY PROTOCOL 

• Vets must learn to consider ourselves fallible, and factor this risk of fallibility into 
our herd protocols. When even a small error rate is multiplied across thousands 
of examinations or cows it may cause significant economic damage to a herd, as 
well as costing cows’ lives. 

• Simple examples of veterinary fallibility, if used in a herd protocol: 
o Metritis fluid scoring for colour and smell. Fluid collected in pots in a lab. 

Some samples repeated in multiple pots. Cohen’s kappa coefficient – 1 = 
complete agreement. 0 = agreement only attributable to chance. 

o Both vets and students were in poor to fair agreement over the colour 
and smell of the metritis fluid. There was poor to fair agreement even 
when the same vet or student scored the same fluid in a different pot. 

• Diagnosis of a CL is crucial in many fertility protocols. How accurate are we 
(based on a single ultrasonographic examination with a threshold of >=23mm 
diameter for ‘functional CL’, previously identified as the optimum) 

o Is there a CL? Not relevant 
o Is there a ‘functional CL’ (acheiving >1ng/ml serum progesterone, a rather 

low threshold for ‘function’) – Incorrect in about ~10% of cases 
o Assuming that there is a functional CL, will it fully luteolyse to 

prostaglandin? 
▪ No, in 10-15% of cases 

o Assuming that the animal goes from high-progesterone to low-
progesterone then back (a ‘follicular phase’), will she be detected in 
oestrus? 

▪ No, in up to 20-30% of cases 

• The optimum threshold size for ‘functional CL’ is likely to be very different for the 
optimum threshold size for ‘Restart protocol as does not have sufficient chance 
of conception to TAI’ when examined on day 7 of an Ovsynch-56 protocol. The 
likely day 7 threshold is lower, probably 15mm (Russell, 2014 - unpublished; 
Thomas, M 2015 AABP proceedings). 

• We must consider whether vet-guided treatment is improving, or detracting 
from protocols where no ovarian examination is otherwise required, and seek 
only to allow deviations from the herd protocol where they are demonstrably 
beneficial. 

• Fertility vs Yield 
o This table shows the fertility KPIs for three large high-yielding UK herds 
o Management of first service: Herd 1 uses back-door ovsynch-56 on most 

cows and presynch-14-ovsynch-56 on cows diagnosed as ‘failed 
transition’. Herd 2 uses presynch-10-ovsynch-56 on all cows. Herd 3 uses 
back-door ovsynch-56 on all cows. 

o Management of rebreeding: All herds diagnose pregnancy weekly at 32-
39 days, and empty cows are re-enrolled on Ovsynch-56. All cows are re-
checked on day 7 of ovsynch to confirm nonpregnancy before 
prostaglandin injection. On Herd 3, ovaries are examined on day 7 and 
cows are re-enrolled without supplemental progesterone if a sufficient-
sized (>15mm on day 7 of ovsynch) CL is not present. 

o All herds have excellent oestrus detection, transition, health, housing, 
nutrition and highly-trained staff. 
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o The % of interservice intervals between 4-17 days are high for all these 
herds. However, these periods offer reasonable conception rates. In fact, 
on herd 2, 11% of all pregnancies to inseminations >1 are generated in 
this window. On these herds, such a high figure is a sign of extremely 
sensitive oestrus detection, combined with some imperfect 
synchronisation of ovulation. To encourage these herds to reduce the 
number of inseminations in this window may be extremely poor advice. 

o The replacement rate in Herd 2 may be surprising, especially considering 
truly excellent management and the 200d NICR – there are large numbers 
of pregnant animals being culled. This herd has grown to capacity and 
cannot get rid of animals fast enough to make way for the glut of heifers 
produced by such a high 21-d PR! Breeding to beef and improved cow 
selection has been implemented. Culls are based on an economic model 
of projected future earnings of individuals compared with the average 
heifer replacement, so are highly likely to be profitable even at a 46% 
culling rate. The high culling rate will assist in maintaining the 21-d PR, 
since a greater proportion of the herd are in lactation 1. 

o These figures suggest that exceptional fertility and high yields are not 
mutually exclusive. Merely that management decisions and the herd 
protocol must suit the cows being kept. 

‘NEW’ IDEAS 
  

1. HOW TO MONITOR SYNCHS? 

• It is common, both on-farm and in research, to monitor the success of TAI 
protocols using the conception rate or P/AI on the day of TAI. 

• On many herds, AIs recorded as ‘Ovsynch’ are those showing no oestrus 
activity on the day of TAI, while those cows with other signs of oestrus 
will often be recorded as ‘activity’. 

• If we wish to alter our decision to use Ovsynch, or another protocol, then 
we must know the outcome of that decision. The decision to start a cow 
on an Ovsynch protocol affects not only those cows inseminated to TAI 
but also those cows detected in oestrus before day 10 of the protocol. An 
alternative treatment decision may have increased the P/AI on day 10 of 
the protocol by reducing the number of animals served to oestrus. The 
net benefit of such a decision may be neutral or even negative! 

• A less-biased reflection of the contribution of a synch protocol to a herd’s 
fertility (and how well it works alongside the herd’s oestrus detection) is 
the total number pregnant before the day of TAI +1, including any 
oestrus-detected inseminations in the group of cows initially enrolled. 
 

2. Supplemental Progesterone in TAI protocols 

• Many studies have shown benefits of supplemental progesterone in TAI 
protocols, particularly where TAI protocols are commenced without a 
functional CL. The mechanism is thought to be by increasing follicular, 
and particularly embryo, quality. 

• However, Bisinotto and others (2015) published a metaanalysis which 
found the expected large improvement in P/AI associated with a single 
progesterone insert during TAI protocols in studies where no oestrus 
detection was performed. However, only a very small increase in P/AI in 
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studies where oestrus detection was performed. There remained small 
benefits of supplemental progesterone in reducing pregnancy loss 
between day 32 and 60 of gestation. 

• This metaanalysis challenges the assumption that ‘priming the follicle’ is 
the major effect of supplemental progesterone in TAI protocols. In fact, 
the authors stated that ‘one of the major reasons for the benefit… is an 
improved synchrony’. 

• If true, this suggests that part of the supposed benefit of supplemental 
progesterone was at the expense of earlier oestrus detection. 

• It should be remembered that cows in truly anovulatory anoestrus would 
have been excluded from most of these results, so any potential 
conclusion may not extend to this subset of cows. 
  

3. Improve Luteolysis 

• Carvalho and others (2015) investigated the addition of a second 
luteolytic dose of prostaglandin in both ovsynch and GGPG protocols. 

• In agreement with the above (2), the P/AI for cows which commenced an 
ovsynch in a low-progesterone state was significantly increased by the 
addition of a second prostaglandin. 

• It is possible that some of the negative effects of a low-progesterone 
state at commencement of an Ovsynch protocol are because of reduced 
luteolytic success of a single dose of prostaglandin on day 7, rather than 
the reduced quality follicle. 

• Work in this area is ongoing. 
 

4. Cost-Benefit 
It is important to understand the economic effects of the different available options. For 
instance, if a farmer were forced to make a choice between a 1% rise in annual rolling 21-d 
PR or 1L extra milk/cow/day derived through increased diet palatability, which should he 
choose? When is it appropriate for the vet to suggest forgoing milk to achieve higher 
fertility? 

• A 1% rise in 21-d PR is worth between £5 and £30 (estimated based on 
USA values) depending on the current 21-d PR. There are diminishing 
returns, with (very costly) rises from 24 to 25% being worth much less 
than (much easier to achieve) rises from 10% to 11%. At extremely high 
21-d PRs, it is likely the cost-benefit of further improvement is negative. 

• However, 1L of truly ‘marginal milk’ does not increase the maintenance 
feed or fixed cost of the cow, so only costs ~8.5ppl of feed to produce. If 
the farmer is paid 25ppl, the 1L will return ~£60/cow/year. 

• In an ideal world, the farmer would have both, but it is worth realising 
that the payback (simply in net benefit of increased milk sales) of e.g. 
correcting a poorly-mixed diet is likely to be in the region of 5-10 times 
what may be achieved by moving to Presynch-Ovsynch (even including 
extra milk sales) when a herd is already achieving a 24% 21-PR using back-
door ovsynch and excellent oestrus detection. Spare money should 
probably be invested elsewhere! For a herd with a 21-d PR of 10%, the 
payback on improving 21-d PR to 15% is likely to always be significant! 

 
 


