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Whatdid you do with allthose sperm?

Oviductal Sustaine d spe m
spem % tra nspor t
reserir motile & A\ Oveastrestetal

(thousands) noma |

Semen
qualty
Spem
nunters

Semen depostion
fomix \agina
(billons)

Sixth day non surgical e mbryoreco very (singleor super)
(p res ump tive e mb ryo, compact morula)




Functionality : Accessory sperm? partial answer UFOandviable embrycs at day 6 (bovine)

-Select popu lation
-Oviduct reservoir
-Egg recognition
-Partial p enet ration
-Fertilizing ??
Godd to
Excdlent

2x preg

lincherard Wight, 198.

Accessory Sperm Distribution
(Single Ovulating Bovine)
n (ova/embryos) = 1118

Relationship of accessory sperm per embryo/ovum
to fertilization status and embryo quality (n=1118)
Fertilization status/
Embryo quality Mean + SD Median

Mean = 18.6 Excellent/good 26.2+ 47.3

Median = 3.0 Fair/poor 18.9 + 40.4

Degenerate 16.9+ 40.8
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Number of Accessory Sperm Unfertilized 1.5+ 14.8

Efforts to raise accessory sperm number

Effort Outcome Reference
eBlock sperm loss 0 effect DedJarnette et al., 1992
eFrozen v Fresh semen 0 effect Nadir et al., 1993
eSeminal plasma 0 effect Nadir et al., 1996
eExtender (milk/EY) 0 effect Dalton, et al. 1996
eMicroencapsulation - effect Munkittrick et al.,1992
eSemen dosage 0 to +++ Nadir, et al., 1993
o Site of insemination + (deep) Dalton, et al., 1997
eSelect male ++++ Nadir, et al., 1993
eNatural service, 0 to ++++ Dalton, et al., 2001
osTime of Al, sing.super +++ Dalton, et al., (01-02)
eMale x time of Al +++ Serolli, et al., Unpubl
oFr/Fz semen x Al time 0 effect Serolli, et al., Unpub

Bull Effect
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Relationship of Semen Quality Combe nsable seminal
and Quantity to Fertility p;;ﬁciencies

Optimum fertility of the female population Those deficiencieswhich can be
overcome by increasing sperm dosage

precluce sperm aceess to owm?

Uncompensabk seminal
deficien cies

Those deficienciesr esuting in
depre ssed fer tlity at any sperm dosage

Percent Fertility

Signif inompetenc of fertlizhg spe nf?

Increasing Numbers of Viable Sperm

Abnormal heads

Acessory 9 em differ ences per e mbryo/egg
amon g bulls used at the same insemination dosage

Bull EEN Mean+ SD
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Effect of Average vs Below Average Semen:
Fertilization status/embryo quality Rol e of the pampiniform plexus
from DeJarnette et al. 1992 in thermoregulation of the testis
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Infrared thermograms of b ull testes
Kast elic, etal. 1996
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Inseminator

E ffect of thaw-bath tem perature
on acrosom alinteg rity
Ment SD
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Site o f Dye De positionin Cows In ivo

Cervical Anatomy (Sperm barrier) (Graham, BF.1966)

Conceptbn rate oftechntians
Site of dye depositon <70% NR >78 % NR

0/0 %
Body ofthe uterus 34

Right hom

Left om
Anterior ervix
Posteria cervix

Vagina

Relationship of Semen Quality
and Quantity to Fertility

mum fertility of the female population

Effectofspermdose onconceptionrate
(Fron Hunter, WK. 1968.)

Sperm perdse
20,0,000 10,00,000
Servies Non-retums Serviees Non-retums

'c or inconjpetent

High Conception

Technicians 2885  82.3% 2875  81.1% inseminator

Percent Fertility

Low Conception
Technicians 80.0%

Totals 81.0%
Increasing Numbers of Viable Sperm

HaalWaich® Configuration

Tromam|p

Time of insemination Rncalve

http://www.appliedreprostrategies.com/
2011/Joplin/newsroom.html



Accessory sperm data Effect of artificial insemination time

in rdation to ti me of insemination 2B Clpetiin 2ler embryo or ovum
(breeding time post onset of estrus
utilizing Heatwatch A& based on HeatWatch System®)

Time of owlation Experiment 1 Experiment 2
after 1st st anding (Dalton et al., 2001) (Serolli et al., unpubl)

Soure Bred Estrus EE

Treatment n Mean + SD Median % Treatment n Mean+ SD Median %

) PGF . Ohour 89 9238 1 86 Hourd 45 12124 1 68
Daltoneal., D01 Hobteins  orsmntmeous  27.6 O5.4 hours

12hour 39 21146 2 74

Serolliet al.,unpubl. s GnRH + 31.00 29 hours 24 hour 39 33153 4 82 Hour24 41 35:60 15 78
7 chyCIDR : _— - -
+PGF ond 6 eOvulation 27. 6 £ 5.4 hours eOvulation 31.0 + 2.9 hours

©25 x 10° sperm/dose ©70 - 100 x 108 sperm/dose

Pregnancy Rateto Al (acompromise ?)

(Daltonet 4., 201) N ) Timing of Al: A Compromise?
ovulaion 7.6 O 5.4h

Low fertiliatd n rate
al

ation rate (%)

/Good embryos (

Owlation
/X Al compr omise (27.6 05.4 hrs)
- Inad equate
9 em life ?
-Aging ovum ?
-lessspem sdection?

Pregnancy Rates (%)

Fair/Poor embryos (%)

Degenerate embryo:

0 2 2%
Irse mira to n (ho urs post he at on set) Irse mira tbn (ho u's post he at on set)

(0] 12 24

Insemina bn time( hr s post onset of hea )

Preg nancy Rate to Al (synchronized he ats)
Effect of artificial insemination time Stollietd.,unpublshed201. Owlation 31.0 O 2.9h

on accessory sperm per embryo or ovum
(breeding time post onset of estrus
based on HeatWatch System®)

Experiment 1 Experiment 2
(Dalton et al., 2001) (Serolli et al., unpubl)

Treatment n Mean + SD Median % Treatment n Mean+SD Median %

Fertilization rate (%)

Excellent/Good embryo

0 hour 39 9=+23 1 66 Hourd4 45 12:24 1 68
12hour 39 21x46 2 74

24 hour 39 3353 4 B2 Hour24 41 35:60 15 78
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eOvulation 27. 6 + 5.4 hours oOvulation 31.0 £ 2.9 hours
rxxxm  [XXXXA

25 x 10® sperm/dose 70 - 100 x 10® sperm/dose ® 2 n 4 %
Irse mira to n (hous post he at on set) Irse mira tb n (ho us post he at on set)

Degenerate embryos (%)
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When to Inseminate?

Fa ctors: sustaine d spe m transp ort a nd ovu lation?

Owlation How d eter min ed?
(31.0 0 2.9hrs Mal e/dosedependent

1 vs

. - 3 .
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12 24
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. Aaessoryspe m number and time of in emination
When to Inseminate? VP d
. ) by b ull (medians)
F actor s: susta ined sp em tra nsport an d ovula tion?
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Accessory sperm

When to Inseminate?

F actor s: sustained sp em tra nsport an d ovula tion?

Effect of bullfer tilt ygroup and
X stag of estrusat A lon non ret um rates
H eatwatCh Ov ul ation (Macmilan and Wats on,1975)
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Characteristics of ahighly fertle A bull SU mm | y

in contrasttoa less fertile bull

ull

- Relab B semen sour ce (bull history, BSE dat a)
- Minimize uncomp ensable deficiencies (sp et mor ph)

’\ - Successful cryo preservat b n
/_\ Ins emin ator

L - Trained in semen ha ndling and placem ent
ess - Retrained ?

Ovulation

Highly

Omse tof
he at

Ti me ofin seminat ion

. -Know time and tigh tness of ovulation
Highly == -Inseminate 6 -10 h ours p riort 0 onset of ovu b tion
Less (sustained spem tran sport)
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Relationship of Semen Quality
and Quantity to Fertility

Optimum fertility of the female population
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Increasing Numbers of Viable Sperm

http://www.appliedreprostrategies.com/
2011/Joplin/newsroom.html



