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Table 1 Effect of semen type and insemination strategy on fertility responses of Holstein

heifers
Conventional Sex-sorted P value

EST TAI EST TAl Sync  Semen  Sync*Semen
PREG 30, % 69.0 67.0 53.5 44.2 0.24 <0.0001 0.45
(n/n) (69/100) (58/88) (61/114) (50/113)
PREG 60, % 68.0 65.9 45.6 35.4 0.20 <0.0001 0.39
(n/n) (68/100) (58/88) (52/114) (40/113)
Emb.Loss, % 1.4 1.7 14.7 20.0 0.44 <0.0001 0.48
(n/n) (1/69) (1/59) (9/61) (10/50)
Foetal Loss, % 1.5 1.7 1.7 0.0 0.09 0.32 0.07
(n/n) (1/68) (1/58) (4/52) (0/40)

EST = oestrous detection insemination

TAI = timed artificial insemination

Sync = Synchronization

Emb.Loss = Embryo loss during 30-60 day of pregnancy
Foetal Loss = Foetal loss during 60 days of pregnancy-calving
Source: Guner et al. (2021)
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Table 2 Effect of semen type on pregnancy per Al and offspring characteristics (first Al)

Variable (+SEM) CONV SSEarly SSLate P-value
(n = 390) (n = 415) (n = 402)
Not detected in estrus, % 2.0+ 22 234°+20 31.6°%+2. 002
Interval from onset of estrus to Al, h 126°+03 126°+03 233°+03 <0.01
Interval from GnRH to insemination, h ~ 0.1% £ 0.1 0.17 + 0.1 103°+0.1  <0.01
Pregnancy per Al, %
30+ 1d 67.3°+25 452°+26 468°+26 <0.01
62 +1d 63.1°+26 433°+26 448°+27 <0.01
Pregnancy loss, %
30+ 1to62+1d 56+14  36+13 3.6+ 17 0.48
62 + 1 d to calving 6.5+ 1.6 50+ 16 87 +21 0.36
Calves from first service, no. 223 167
Stillbirth, % 8.9 + 2.0 49+17  53+17 0.20
Twins, % 1.8+ 0.9 1.2+0.8 12+09 0.86
Female calf, % 42.6°+33 89.2°+24 90.7°+23  <0.01
Live female calf, % 41.7°+23 89.2°+24 889°+25 <0.01
Male calf, % 57.4°+33 10.8°+24 93°:+23  <0.01
Live male calf, % 89°+34 54°+18 49°+17 <001

®Means with difference lowercase superscripts differ (P<0.05).

*®Means with difference uppercase superscripts tender to differ (0.05<P<0.10).
CONV = conventional semen

SSEarly = early sex-sorted semen

SSLate = late sex-sorted semen

Source: Chebel and Cunha (2020)
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Table 3 Effect of synchronization treatment and type of semen on pregnancy per Al (P/Al),
calving rate and pregnancy loss in Holstein heifers subjected to estrus detection
and Al (ED group) or a modified 5-day Co-synch plus PRID protocol (TAI group)

Conventional semen Sex-selected semen

ED group TAl group ED group TAl group
Number 52 55 60 57
P/Al, % (n) 75.0 (39) 63.6 (35) 65.0 (39) 63.2 (36)
Calving rate, % (n) 71.2 (37) 58.2 (32) 63.3 (38) 61.4 (35)
Preg loss, % (n) 7.1(3) 10.3 (4) 4.9 (2) 12.2 (5)

ED group = estrus detection-Al

TAl group = timed-Al

Preg loss = pregnancy loss during 27- 42 Day
Source: Colazo and Mapletoft (2017)
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Figure 1 Effects of bovine spermatozoa sex sorting on the cell number of embryos developed
to the blastocyst stage. Representative images of the differential staining of the inner
cell mass (ICM: blue, Hoechst 33,342 stain) and trophectoderms (TE: pale red,
propidium iodide) of blastocysts 8 d post fertilization produces with unsorted (US)
and X-sorted (XS) semen.

Source: Magata et al. (2021)
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Figure 2 Effects of bovine spermatozoa sex sorting on the hatchability of embryos that
developed to the blastocyst stage. Representative images of a blastocyst (A) during
hatching and (B) presenting the collapse of the blastocyst cavity.

Source: Magata et al. (2021)

wavasnsldideusninaradnanisnaangn

Guner et al. (2021) wuimawasiisulaglfindeusninaiauuusauiionunsdudauas
LuUAMUALaNgRIINIAGEARN (% msnaenveslaRaiodl 60 1) (92.3 war 1009%) Aud1du B
ldunnuandsnnissauioulnglding sunfinewuunaudenunmadudawazuuufmuaiand
§n51n3AABARN (98.5 LAY 98.3%) Turazfin1sAnwves Chebel and Cunha (2020) finuingas
m3naangn (% miraesadlaarioad 62 Tu) Weldihdeusninalunismaufiouwuufmuaia
(95%) waziilon1sldundound (93.5%) ldfianuuandstunsadf aenndestunisfnyives
Colazo and Mapletoft (2017) wuimsliddeusnmalumsneaaitessiuuunaudionumsidude
wazuuufmuanadsasInIsAanngn (% mraonvedlansviosd 42-8 $u) liuandnaain (97.4
way 97.29%) sudiu nswaueslagliindeuninwuunandlenundudanasuuuimuana
(94.9 uag 91.4%) AUANY

nmsAneia 3 atulimalulufianadioitu fe Shmmsnnonvesgnlafiinaininge
wonmadialiwpnssangnlafiinnnindeund uandiiuinisliindeusnmelsifnadonisane
vasseauluszeruINnI 40 Tu
wavasnsldideusninaradnandauroawagnla

Guner et al. (2021) wuihmsnaudieslaslidideusning (o33 X) d8nsduvesgnlame
\lggandn (89.9%; 79/88) Msnauiienlaelddideund (51.6%: 64/124) aenadosiunisinuves
Chebel and Cuna (2020) nudndeldindeusninalunsiauieuuuusmuanaisnmduvogn
lanAilegendn (89.2+2.4%; 149/167) mslididound (42.63.3: 95/223) (Table 2) uazapnAdDs



fumsnewes Colazo and Mapletoft (2017) wuinnnsldindeusninelunsnauiieuiidnsaay

vosgnlamadiogani (91.8%; 67/73) nswasienlnsldindeund (52.29%; 36/69)

nmsinr 3 atulinalulufiemadeatu fo shedumesgnliamadofifnantiige
weninadnnniudlefieutugniafiinaniiFeusne iesnannssuiunmsusninaiianunsowen

waiideliiauuiug Fdmalildgnlamadoinniniig eflallfinunszuiunisusnine 39

aonfestunanisfinuues Delarnette et al. (2009) Aldtufindoyanisliidousninelugslau

$1uau 211 d wuihesay 89 vesgnlatinaemlumeail

GELY

nslidonsnmalisnsnisiated 30 Ju mndnnslddidednd deaveninindeuen
waiSasnmsuiausiniwienafinnninismevesiseussez 1-29 Yu wnndudleliiiteund

Turndishsnmsgapdensaaviosszey 30 fuaufseaengn lufianuunnssiuienguiléinidousn

wekazideund witiwnldufasiimagaudesseuluszesiulunguillitideusnmaunndy @y

é’mwmmaamLﬁﬂ%ﬁﬂL??@LwﬂL.Wﬂvl,ajLmﬂﬁim]’mmﬂ%ﬁ%%aﬂﬂaLLazé’mwﬁawaaqﬂIﬂL‘wmﬁammdﬂ

ddeunidleliideusnmaluniswauiion

LONET819D4

Chebel, R. C. and Cunha T. 2020. “Optimization of timing of insemination of dairy heifers
inseminated with sex-sorted semen”. J. Dairy Sci. 103: 5591-5603.

Colazo, M. G. and Mapletoft R. J. 2017. “Pregnancy per Al in Holstein heifers inseminated with
sex-selected or conventional semen after estrus detection or timed-Al”. Can Vet
J. 58(4): 365-370.

DelJernette, J. M., Nebel R. L. and Marshall C. E. 2009. “Evaluating the success of sex-sorted
semen in US dairy herds from on farm records”. Theriogenology. 71(1): 49-58.

DelJernette, J. M., Leach M. A,, Nebel R. L., Marshall C. E., McCleary C. R. and Moreno J. F. 2011.
“Effects of sex-sorting and sperm dosage on conception rate of Holstein heifers: Is
comparable fertility of sex-sorted and conventional semen plausible?”. J. Dairy Sci.
94(7): 3477-3483.

Guner, B., Selcuk G., Guclu S., Sengul S., Altun I., Dikmen S. and Gumen A. 2021. “Comparison
of pregnancy per Al of heifers inseminated with sex-sorted or conventional semen
after oestrus detection or timed artificial insemination” . Reproduction in Domestic
Animals. 56(9): 1254-1260.

Hall, J. B., Kasimanickam R. K., Glaze Jr. J. B. and Roberts-Lew M. C. 2017 “Impact of delayed
insemination on pregnancy rates to gender selected semen in a fixed-time Al system”.
Theriogenology. 102: 154-161.

Holden, S. A., Fennandez-Fuertes B., Murphy C., Whelan H., O’Gorman A., Brennan L., Butler
S. T., Lonergan P. and Fair S. 2017 “Relationship between in vitro sperm functional
assessments, seminal plasma composition, and field fertility after Al with either non-

sorted or sex-sorted bull semen”. Theriogenology. 87: 221-228.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347326/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347326/
https://onlinelibrary.wiley.com/journal/14390531
https://onlinelibrary.wiley.com/journal/14390531
https://onlinelibrary.wiley.com/toc/14390531/2021/56/9

Magata, F., Urakawa M., Matsuda F. and Oono Y. 2021 “Developmental kinetics and viability
of bovine embryos produced in vitro with sex-sorted semen”. Theriogenology. 161:
243-251.

Murphy, C., Shalloo L., Hutchinson I. A. and Butler S. T. 2016. “Expanding the dairy herd in
pasture-based systems: The role of sexed semen within alternative breeding
strategies” J. Dairy Sci. 99(8): 6680-6692.

Balao da Silva, C. M., Ortega Ferrusola C., Morillo Rodriguez A., Gallarda Bolanés J M., Plaza
Davila M., Morrell J. M., Rodriguez Martinez H., Tapia J. A., Aparicio I. M., and Pena F.
J. 2013. “Sex sorting increases the permeability of the membrane of stallion
spermatozoa”. Animal Reproduction Science 138(3-4): 241-251.



