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BACKGROUND

Sexed semenisarapidly growing alternative to conventional semen for the artificial insemination of dairy cows. By 2021, almost two-thirds of all semen
sold into the dairy industry was sexed (Fig 1) and the number of dairy heifers born as a result of fertilisation with sexed semen was double those born
to conventional semen' (Fig 2), demonstrating an increased willingness of dairy farmers to look at the impact of the dairy industry on male calves.

Initially, analogue machines were used to sort semen - these were slow and bulky and inefficient. New machines are 1000x more effective at sorting
semen, resulting inimproved purity and the production of straws each containing 4 million spermatozoa. As a result, sexed semen currently produces
a 90% sex bias and vastly improved conception rates compared to those recorded when the technology was initially utilised?

SEXED DAIRY SEMEN AS A SHARE OF DAIRY SEMEN SALES ESTIMATED SHARES OF CALVES BORN
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Fig 1: The growth of sexed semen as a share of dairy semen sales in the UK’ Fig 2: An estimate of the share of calves born to different insemination methods'
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WELFARE, SUSTAINABILITY AND HERD BENEFITS

The drive for enhanced calf and cow welfare, alongside a demand for greater production efficiency and the focus on improved sustainability in
agriculture means the use of sexed semen will continue to increase in the dairy sector.

Conventional semen leads to a surplus of unwanted male dairy calves, which are more likely to lead to dystocia compared to heifer calves (reducing
welfare and incurring economic losses® and also have a lower economic value so, historically, were often euthanised shortly after birth. Many milk
buyers now prohibit farmers from euthanising calves under eight weeks old and the use of sexed semen has helped farmers to fulfil this requirement.
In addition, this technology can reduce the live exports of unwanted male calves.

Sexed semen can be used to generate heifers for dairy herd replacements and herd expansion at a faster rate from within the herd, thereby minimising
biosecurity risks associated with bringing in animals from different herds®. Heifers tend to have lower metabolic stress than lactating adults and so
are associated with higher conception rates to Al%, so using sexed semen in this group for replacements is economically beneficial®.

Sustainable herd expansion and genetic gain can be delivered by inseminating high performing adults with sexed semen to produce genetically
superior female calves®and use lower-cost beef semen on all dams that are not considered suitable to produce replacements. This results in increased
genetic gain, increased value of any beef output from the dairy herd, and reduced greenhouse gas emissions from rearing unwanted beef calves.

ECONOMICS OVERVIEW

Whilst the cost of sexed semen straws is higher than conventional semen, overall herd economic benefits are clear. A2021 study,
conducted by Synergy Farm Health, looked at 200 Spring block calving dairy heifers, which were synchronised before Al with
sexed semen® and which achieved a 53.5% CR to first Al. The total costs were calculated (Table 1) and mitigated against the
economic gain (Table 2). The results showed a net benefit of the synch programme of £88.55° per heifer.

(o1 Value £ Number/multiplier Overall cost £

Sync protocol medicines

Vet time for synch protocol

Farmer time for synch protocol

Cost of semen per straw

Cost of extra feed for milking vs dry per day (6 days per synch heifer @0.50p)

Table 1: Overall costs for synchronised heifers®
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CHALLENGES ASSOCIATED WITH SEXED SEMEN

Il conv ¥ SSGroup1 [l SSGroup 2

80
70
60 Itis well known that the conception rate (CR) for
sexed semen is poorer than with conventional
50 semen by about 5-10%" despite modifications
g to the sorting process. The semen may be viable
< 40 for a shorter period of time and so timing is
& important, with insemination as close as possible
30 to ovulation being advantageous®.
The semen from some bulls seems to be more
20 susceptible to damage during the sorting process
and so, to mitigate this risk, it is recommended
10 to use mixed, sorted semen from a larger team
of bulls (at least 5)°.
0

Bull

Fig 3: Graph showing the variability to sorting of se from 3 bulls - whilst all three ha

CRs with conventional semen, there is a range of CRs when sorted, showing bull vari

As aresult of the damage caused by the sorting process, semen straws should be handled very carefully®.

Suggested process for straw handling on the day of Al®:

o Organise the required sexed-semen straws into one goblet

0 Thaw a MAXIMUM of two SS semen straws at a time, ideally one straw

Thaw straws at 35 to 37°C for 45 sec

Load straws into a pre-warmed Al gun, and maintain the temperature as much as possible

Deposit semen into the uterine body

O O O O

Complete inseminations within 5 min

The Al technician, and how they handle sexed semen, can make a big difference to the CR - experienced
technicians should be selected where possible®.

Benefits Value £ Number/multiplier  Overall cost £

Market value of extra Al vs homebred heifers

Market value of net extra heifer calves vs bull calves

Value of extra days in milk (15litres/day @30ppl)

Value of earlier calving heifers (benefits to future fetility) less dystocia with easier calving heifer calves

Genetic gain giving better milk (+10%), fertility, SCC of Al vs homebred heifer

Benefits of keeping 50% less bull power (5 instead of 10 bulls) - per bull

Table 2: Overall benefits for synchronised heifers®

£ Provided it is carefully selected and used,
Benefits per heifer sexed semen is an economic way of delivering

Costs per heifer

enhanced sustainability for dairy farmers°.

Net benefit of sync program per heifer

Table 3: Net cost benefit per heifer®
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HIGH PROGESTERONE SYNCHRONISATION
BEFORE THE USE OF SEXED SEMEN FOR FTAI

Progesterone is a mainstay of fertility management and the use of P4 releasing devices in
synchronisation protocols before the use of sexed semen for FTAl can have a benefiton CR.

High levels of circulating P4 prior to ovulation lead to: &
o Improved quality pre-ovulatory follicles™™™" O More competent oocytes'
o Alongerduration and enhanced expression o Enhanced endometrial function™

12 . ;
of oestrus™ enabling better detection o Optimal embryo quality™"

O Predicable ovulation™"
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in total and has 29% larger surface area in o AUC (ng/mL*h): PRID® DELTA 653 vs T-shape device 583, P<0.01
contact with the vaginal wall than other devices AUC - Area Under Curve which represents the total amount of
available in the U.K.®©. 14 progesterone absorbed by the cow
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Fig 4: Progesterone release over time by product' *P<0.05

In order to gain the maximum efficiency from FTAIl using sexed semen, choose a
device which delivers high levels of P4 as part of the synchronisation protocol.

References: 1. AHDB data. https://ahdb.org.uk/news/jump-in-use-of-sexed-dairy-semen « 2. Butler et al 2014 Applications and cost benefits of sexed semen in pasture-based dairy production systems S. T. Butler, I.
A. Hutchinson, A. R. Cromie and L. Shalloo « 3. S.A.Holden ST.Butler. Review: Applications and benefits of sexed semen in dairy and beef herds: Animal; Volume 12, Supplement 1, 2018, Pages s97-s103 « 4. R. Sartori,
J. M. Haughian, R. D. Shaver, G. J. M. Rosa, and M. C. Wiltbank Comparison of Ovarian Function and Circulating Steroids in Estrous Cycles of Holstein Heifers and Lactating Cows. J. Dairy Sci. 87:905-920 Vol. 87,
No.4,2004 « 5. M. Kerby, T. Clarke, T. Angel, K. Mackenzie. The use of fixed time artificial insemination programme for the use of sexed semen in block calving dairy heifers. UK Vet Livestock May/June 2021 Volume
26 No 3 « 6. Serensen MK, Voergaard J, Pedersen LD, Berg P, Serensen AC. Genetic gain in dairy cattle populations is increased using sexed semen in commercial herds. J Anim Breed Genet. 2011 Aug;128(4):267-
75. doi: 10.1111/j.1439-0388.2011.00924.x. Epub 2011 Apr 25. PMID: 21749473. « 7. Chebel, R. C., and T. Cunha. 2020. Optimization of timing of insemination of dairy heifers inseminated with sex-sorted semen. J.
Dairy Sci. 103:5591-5603. https://doi.org/10.3168/jds.2019-17870 « 8. Appendix 1: Guidelines for sexed semen usage in dairy herds. 2020. Teagasc Agriculture and Food Development Authority; [accessed 30.1.21].
https://www.teagasc.ie/media/website/publications/2020/Guidelines-for-Sexed-Semen-Usage-in-Dairy-Herds.pdf « 9. Drake E, Holden SA, Aublet V, Doyle RC, Millar C, Moore SG, Maicas C, Randi F, Cromie AR,
Lonergan P, Butler ST. Evaluation of delayed timing of artificial insemination with sex-sorted sperm on pregnancy per artificial insemination in seasonal-calving, pasture-based lactating dairy cows. J Dairy Sci. 2020
Dec;103(12):12059-12068 « 10. Patrick Lonergan. Influence of progesterone on oocyte quality and embryo development in cows. Theriogenology 76 (2011) 1594-1601. « 11. M. C. Wiltbank, A. H. Souza, P. D. Carvalho, A.
P.Cunha, J. O. Giordano, P. M.Fricke, G. M. Baez and M. G. Diskin. Physiological and practical effects of progesterone on reproduction in dairy cattle. Animal (2014), 8:s1, pp 70-81.« 12. Lopez, H., L. D. Satter, and M. C.
Wiltbank.2004. Relationship between level of milk production and estrous behavior of lactating dairy cows. Anim.Reprod. Sci. 81(2004):209-223. + 13. Bloch, A, et al., Endocrine Alterations Associated with Extended
Time Interval Between Estrus and Ovulation in High-Yield Dairy Cows. Journal of DairyScience, 2006. 89(12): p. 4694-4702. « 14. Walker, W.L., R.L. Nebel, and M.L. McGilliard, Time of Ovulation Relative to Mounting
Activity in Dairy Cattle. Journal of Dairy Science, 1996. 79(9): p.1555-1561. « 15. P.Lonergan, L. O’Hara, N. Forde. Role of diestrus progesterone on endometrial function and conceptus development in cattle. Anim.
3,p.223-227, Jul./Sept. 2013. « 16. Rivera FA, Mendonca LGD, Lopes G, Santos JEP, Perez RV, Amstalden M, Correa-Calderon A and Chebel RC 2011. Reduced progesterone concentrationduring growth
lar wave affects embryo quality but has no effect on embryo survival post transfer in lactating dairy cows. Reproduction 141(2011), 333-342. « 17. Diskin MG, Murphy JJ, Sreenan JM. Embryo survival
in dairy cows managed under pastoral conditions. Anim Reprod Sci 2006;96:297-311. » 18. T. van Werven, F. Waldeck, A.H. Souza, S. Floch, M. Englebienne. Comparison of two intravaginal progesterone releasing
Delta vs CIDR)in dairy cows: Blood progesterone profile and field fertility. Animal Reproduction Science 138 (2013) 143- 149. « 19. Rathbone MJ, Bunt CR, Ogle CR, Burggraaf S, Macmillan KL, Burke

L (2002). Reengineering of a commercially available bovine intravaginal insert (CIDR insert) containing progesterone. J.Control Release. Dec 13;85(1-3):105-15. 9

PRID’ DELTA 1.55g Vaginal delivery system for cattle contains 1.55g progesterone per device. Legal Category: UK |P

More information can be found on the PRID® Delta SPC, data sheet, pack insert or from the prescriber.

Prescription decisions are for the person issuing the prescription alone.Use medicines responsibly

(www.noah.co.uk/responsible) ( o »
Ceva Animal Health Ltd, Explorer House, Mercury Park, Wycombe Lane, Wooburn Green, Bucks. HP10 OHH ‘ reprOdACtK)n

Tel: 01628 334056 www.ceva.co.uk

PRIO05AUG24V1




