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• The integrity of mammalian sperm is of 
importance for the male genetic contribution 
(ex: meat, litter size) to normal offspring.  

semen doses/ 
boar/year
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Sperm selection/Boar Fertility 
• Boar fertility is a multifactorial process, relying on semen quality, 

female fertility, herd management , and accurate timing when using 
artificial.  

• Boar fertility has received much less consideration.  
• Subfertility and infertility boars can lead to significant financial loss.  
• Semen quality may vary along the boar career, age,  or environment 

and  it must be monitored by regular examination of breeding records 
and assessment of semen quality.  

• Ensuring an optimal quality of semen doses/straws or boar itself is 
thus a key concern for breeding farm and AI centers .  

• To ensure optimal fertility of boar or after AI, major advances have 
been done for years in the selection of boar and several quality control 
procedures have been proposed to guarantee their semen fertility.  

• Fewer tests relating to sperm factors and fertility have been developed 
for boar sperm than for other domestic species.  

• To explore the relationship between field fertility data obtained for 
boar sperm intact and functional (new sperm parameter traits) 
assessments with flow cytometry parameters. 
 

 

Sperm sorter 

Evaluation method used for relating boar semen quality 
with field fertility? 

 

Breed/  
Birth Date/  
Month of ejaculate / (ME) 
Ejaculate age/ (DE) 
desires to mount/ W 
Dummy/ ( )DS 
penis appearance/ PA 
penis length/ ( )PL 
semen volume/ ( )MSC 
semen color/ SC 
sperm motility/ (90+++ )SM 
/ (+++ )SG 
semen concentration/ ( /

)SBMI 
Total sperm number/ ( )TSN 
hind legs strength/ FS 
Sperm Morphology/  
 

A. Conventional assay 
 

D. Gene selection 
 

C. Flow cytometry  assay 
 

B. Computer assisted semen analysis 
 

porcine stress 
syndrome/PSS/AGENE 
Estrogen Receptor /ESR/MGENE 
Heart-type fatty acid binding 
protein /HFABP/HGENE 
Insulin Like Growth Factor 
/IGF27/FGENE 
Insulin Like Growth Factor 
/IGF23/QGENE 
prolactin receptor  /PRLR/PGENE 

Viability 
Viability Acrosome 
Mitopotential  
High Calcium Level 
Average Calcium Level 
Chromatin Structure 
Oxidation 
Bacterial Count 
Ubiqui 
Phospholipids disorder 
Apoptosis 
hypoosmotic swelling test  
 

Velocities and Parameters 
Total Motile 
Progressive 
Slow 
Static 
Motion Parameters 
DAP: Distance Average Path 
DCL: Distance Curvilinear  
DSL: Distance Straight line  
VAP: Smoothed Path Velocity 
(microns/sec)  
VCL: Track Velocity (microns/sec)  
VSL: Straight Line Velocity (microns/sec) 
ALH: Amplitude of Lateral Head 
Displacement (microns) 
BCF: Beat Cross Frequency (hertz) 
LIN: Linearity (ratio of VSL/VCL) 
STR: Straightness (ratio of VSL/VAP) 
Morph Categorization 
Proximal Droplet 
Distal Droplet 
Bent Tail 
Coiled Tail 
Distal Midpiece Reflex (DMR) 
 
 
 
 

y  assay

ventional assay

 (FLOW CYTOMETRY 
SPERM INTEGRITY ANALYSIS) 
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New Sperm parameters 

Fig. sperm structure and function related parameters  
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Simon Kuo,2012

Variability of young boar semen quality parameters 
among 350 ejaculates, based flow cytometry analyses 

Can we relate semen quality with field fertility? 
(Which one is the best predictor of semen) 

Field fertility  

What is the right fertility predictor ?

Microscope 
 

Motility % 
Morphology 
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What  semen quality traits are most important for insemination/pregnancy outcome?  
 Estimates  fertility prediction value of the conventional, CASA and cytometry methods  

ASSAY Photometer Microscope CASA Flow 
Cytometry 

ttomomomeee

Microscopic semen motility assessment only minimally relates to field fertility 
CASA is a tool to objectively discriminate between fertilizing capacity of ejaculates 
Flow cytometric semen quality assessment gives possibilities for an AI company and farm 

Estimates of heritability between semen and sperm novel traits 
via bivariate animal model in boar 

ASSAY Photometer Microscope CASA Flow Cytometry CASA

New sperm parameters and the relationship to 
fertility of bore semen in Taiwan 

What is the right equation ?

Fertility = (Motility + Prog + VSL + LIN) x Viab x Acro x Mito x SCSA2 x Ubi x …   
4
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Use of combinations of in vitro quality assessments to 
predict fertility of bovine semen  

Fig. 2. Results of factorial discriminant analysis (FDA) using: (A) a combination of 29 “conventional” variables related to sperm motility, morphology, and viability 
assessed by eosin staining. (B) a combination of seven variables: percentage of polarized mitochondria at T24, percentage of alive acrosome-reacted spermatozoa 
without ionophore treatment at T0, percentage of dead acrosome intact spermatozoa after ionophore treatment without seminal plasma at T24, standard 
deviation alpha-t at T24, percentage of swollen spermatozoa after HOS test at T0, critical osmolality “tube” at T0 and critical osmolality “tube” at T24. T0: analysis 
within 2 hours after semen dilution, T24: analysis after 24-hours storage at 4 C. Stallions (n ?34) were divided into three fertility groups: fert: pregnancy rate 
per cycle (PRC) > 55%, intermediate: 44% < PRC < 55%, subfertile: PRC < 45%. Each stallion is represented by a dot and a coded name. Barycentres and confidence 
ellipses of the three fertility groups are indicated. Six stallions were misclassified using the combination of “conventional” variables: stallions PI, QR, and SA were 
classified as fertile, whereas they were intermediate (PRC ?45%, 49%, and 47%, respectively), stallion Z was classified as intermediate, whereas he was fertile 
(PRC ?62%), and stallion BS was classified as subfertile, whereas he was intermediate (PRC ?46%). HOS, hypoosmotic swelling; PI, propidium iodide. 

Barrier Battut et al. / Theriogenology  (2016) 

Future and prospective 
The main challenges to correlate in vitro sperm 

evaluation with field fertility 

• Design a meaningful field fertility trial/accuracy of field data recording/
/  

 

• Ejaculate to ejaculate VARIABILITY for a given sire/  
 

• Validation of semen assessment INSTRUMENTS and disposables/
 

 

• Standardization of semen assessment THRESHOLDS procedures/
 

 

• TRAINING of the sperm quality assessing operator/  
 

• Control for semen HANDLING in the field/Inseminator training/
 

 

• Control of semen PROCESSING and storage/  
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