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Abstract


Breeding soundness evaluation (BSE) of bull is an easy, cheap, and an essential tool for the cow-calf operation. BSE reduces risk, improves, strategic bull usage, fertility of herd and economics. A field practitioner can play an important role in achievement of whole potential of BSE by performing it properly. A properly performed BSE should include the use of Society for Theriogenology based standards and a systematic protocol by the practitioner. Proper Semen evaluation is an important component of the BSE. Competent physical/reproductive exams and appropriate semen evaluations can contribute greatly to the fertility and economics of individual herds as well as understanding of factors which affect fertility.
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Introduction


Bull breeding soundness evaluation (BSE) in is a procedure which reduces risk and improves strategic bull usage and herd fertility. The breeding soundness evaluation (BSE) is a method to evaluate the potential of a bull to be used as herds sire [1]. One of the essential components of the BSE is accurate semen evaluation. Standardized procedures and assessments for bull breeding soundness evaluation (BBSE) were first brought by the precursor of the American Society for Theriogenology (SFT) [2]. Today, various bull evaluation systems include a systematic physical examination which focuses upon the assessment of sperm motility, morphology and other reproductive functions [3]. Different surveys in a variety of locations and environments revealed that subjecting bulls to a BSE may help in classification of around 65-85% of bulls as "satisfactory potential breeders" [3,4]. However, this figure can vary with bull ages, genotypes, genetics, environment, management, prior selection and the particular BBSE criteria employed [5].



Study revealed that bulls which pass a BBSE and/or related semen quality tests, have a 6% or higher fertility as compared to unevaluated bulls [6]. Calf crops were higher when using bulls which had >70% normal spermatozoa and lowest from bulls with < 50% normal spermatozoa [7] concluding that semen quality, particularly normal spermatozoa percentage was consistently related to calf output. BSEs provided a benefit/cost ratio of approximately 36:1 in Brazil [8] and 17:1 in USA [9]. Using natural breeding bulls in dairy operations, the benefit/cost ratio of eliminating infertile dairy bulls was estimated at approximately 14:1 [10].



BSE Standards


As per the Society for Theriogenology (SFT) a thorough knowledge of the minimum BSE standards is mandatory for performing a proper BSE. In order to categorize bulls as satisfactory potential breeders, they must pass the physical examination and equal or exceed the minimal thresholds in each of the categories mentioned in Table 1. Bulls which do not meet the thresholds mentioned in the Table will be classified as unsatisfactory potential breeders.



Table 1: Minimal thresholds of scrotal circumference, sperm motility and normal sperm.
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Protocol for BSE

Bulls approach should be watched in chute for gait and overall appearance of the bull. Once in chute, the identification, head, eyes and front feet are observed, and observations recorded. Testes palpation, scrotal circumference measurement, prepucial abnormalities (if any) and hind feet are observed from the side of the chute. Scrotal circumference and any observations are also recorded. After this rear of the bull is approached and back, hind limbs, especially the hock joints, are observed and/or palpated. Again sequence is followed for transrectal palpation. Forward to the seminal vesicles, pelvic area and urethralis muscle are followed which are palpated and massaged, the ampullae are palpated and massaged after locating the fornix of the seminal vesicles and as are the inguinal rings, pelvic lymph nodes, iliac lymph nodes, the kidney, and any viscera within reach. Seminal vesicles and ampullae are massaged again. While progressing toward the anus, urethralis muscle and the prostate are identified and massaged. Besides, identifying abnormalities, bull is stimulated and ejaculation is facilitated by palpation and massage.

Thereafter, the electro-ejaculator is standardized and the probe is inserted into the rectum. Just after erection and protrusion, the internal prepuce and the penis are examined by observation and palpation. Some seminal fluid is collected in a pre-warmed StyrofoamTM cup before the collection of ejaculate. Immediately after collection, a drop of semen is placed on a clean grease free prewarmed slide and observed first for mass motility or gross motility and then for individual progressive motility. Results are recorded and then a slide is made for morphological evaluation using one drop of semen and one drop of eosin-nigrosin stain. If no further collection is needed, the bull is then allowed to move out from the chute. The bull leaving the chute is observed for lameness. Then another bull is brought into the chute and the next examination is initiated. Utilizing a second veterinarian, who remains at the microscope to perform semen evaluation and further minimizes the time in the chute for the bull, and makes the testing protocol more efficient. For bulls to be classified as Satisfactory Potential Breeders, they must pass the physical examination and equal or exceed the minimal thresholds in each of the following.



Semen Evaluation Importance

Bull semen evaluation served as a major component of the BSE since the 1950s, when the reliable electro-ejaculators played an important role in safe, routine, semen collection from unhandled bulls. Sperm live/dead estimation and concentration have now been deemphasized; those for sperm motility and morphology have increased in importance. Both sperm motility and morphology may be adequately assessed under field conditions provided appropriate preparation and precautions are applied [2,11]. More sophisticated technologies such as computer assisted sperm analysis (CASA) and differential-interference contrast (DIC) microscopy are now available for greater reliability [12]. These techniques can be used for sperm morphology assessments, Assessment and quality assurance (QA) for frozen/chilled semen, Investigating infertility problems, Collaborative and clinical research and Training of A.I. industry persons. Progress should be made in understanding pathogenesis, classification and significance of different types of spermatozoa defects encountered in bulls Brito [13]. Compensable sperm defects are those which interfere with spermatozoa from reaching the site of fertilization while as non-compensable sperm defects are associated with post-fertilization defects (such as embryo quality and loss).





Classification of Bulls

Each bull is evaluated on all four categories of BSE standards and he must achieve at least the minimum in all four categories to be classified as a satisfactory potential breeder.



General and Reproductive Physical Examination

Examination is started from head of the bull, observe the eyes, for evidence squamous cell carcinomas, corneal damage, and lymphomas. Then front feet are observed. Screw claw and interdigital fibro as are common. Screw claw are prevalent in beef breeds and may be inherited, so such bulls should not be used as a purebred herd sire or his heifers should not be retained for breeding if he is used. Examination to the side of the bull, prepuce injuries, lymphomas, rear foot abnormalities, hernias, hock injuries, scrotal or testicular abnormalities or injuries can be detected and noted. Lymphomas, inguinal hernias, kidney abnormalities, adhesions, seminal vesiculitis, or prostate abscesses may be detected on transrectal examination. During penile protrusion and ejaculation, the penis and the internal prepuce are examined for tumors, lacerations, warts and scars which may interfere with coitus. Persistent frenulum is one of the more common defects detected in young bulls. Although this defect is usually corrected at the time of collection but it may have hereditary potential. Any single reason, or combination of reasons, may be responsible for classifying a bull as unsatisfactory potential breeder.



Scrotal Circumference

The scrotal circumference measurement is carried out during general and reproductive examination. Scrotal circumference measurement is an parameter for breeding soundness evaluation due to the fact that it assesses testicular volume and is highly correlated with sperm output. Considering that this measurement is accurate and easy to perform, it can be used for the selection of bulls at young age [14]. Depending individuals preference, the facilities and the bull's temperament, scrotal circumference can be measured from the side or rear of the bull. Primary considerations after gently forcing both testes to the bottom of the scrotum are to avoid spreading the testes apart and that the top surface of the measure tape is even with the skin by ensuring sufficient pressure. Record the scrotal measurement; if the bull fails to meet minimum for scrotal circumference then there is no need to continue the examination [15].

Minimum Motility Standards


In order to reduce cold shock, urine contamination, or other spermicidal contaminants, gross motility and individual progressive motility should be performed as soon after collection. In order to maintain maximum motility a microscope stage, glass slide and cover slip should be warm which can be achieved by heating pads, warmers, or slide warmers. Gross motility is observed microscopically with under low power (10*), whereas individual progressive motility is observed under 400*. Bulls with unsatisfactory un satisfactory motility are collected at least one additional time, to ensure that technique is not an issue. To be classified as a satisfactory potential breeder according to BSE minimum standards, the bull semen must have a minimum of 30% progressive motile spermatozoa or fair gross motility.


Minimum Morphology Standards



A satisfactory potential breeder bull should have >70% normal spermatozoa. Eosin-Nigrosin stained sperm smear is most common method of obtaining sperm morphology counts. Practically an oil immersion (1000-1200*), with either a bright-field or phase- contrast microscope is used. Sperm are classified as being normal or having primary abnormalities or secondary abnormalities. Morphology is done immediately after collection between bulls or after all bulls semen has been processed, depends on the number of bulls to be tested, and the availability of second veterinarian. Around 52% of unsatisfactory potential breeder bulls failed due to morphology provide ample evidence that without assessing sperm morphology; an adequate BSE cannot be carried out.

Discussion



To the implement proven reproductive management procedures such as BSE, many challenges exist within the developing world [16]. Although the parameters employed may be debatable, the concept of an effective sperm dose (ESD) for frozen/thawed semen can be helpful for semen processors. Effective quality assurance (QA) is represented by accurate measurement of sperm numbers. Fertility may be compromised with low ESD, whereas a high ESD can prove uneconomical and inefficient in terms of usage of genetic material and fertility. Beggs [11] reported normal spermiogram was most likely associated with scrotal measurements between 31 and 44 cm. If scrotal circumferences in a given bull population follow a normal distribution then the bulls at the bottom of the curve are linked with decreased semen quality and/or fertility [17].



Natural breeding bulls are still employed on dairies despite the widespread use of A.I to achieve genetic progress in dairy cattle [3]. One of the neglected aspects of dairy management is proper selection and management of natural breeding bulls [18-20]. A number of positive implications are related to correlation between age at puberty in related females and bull scrotal circumference. In beef females, age at puberty is fertility and calf produced [18]. Selecting bulls for scrotal circumference and improved semen quality traits using BSE criteria can improve both immediate and future herd fertility and production.



Conclusion


BSE has been accepted as a standard for determining if a bull is a good potential breeder and a satisfactory method of identifying sub fertile bulls. Bulls will be examined and assessed efficiently with BSE minimum standards, a good examination procedure, and thorough understanding of spermatogenesis and sperm maturation process.


References




1.  	Chenoweth PJ, Hopkins FM, Spitzer JC, Larsen R (1993) Guidelines for using the bull breeding soundness evaluation form. In: Theriogenology handbook p. 1-10.

2.  	Chenoweth PJ, Hopkins FM, Spitzer JC, Larsen RE (2010) Guidelines for using the bull breeding soundness evaluation form Clin. Theriogenol 2(1): 43-50.

3.  	Chenoweth PJ (2015) Bull health and breeding soundness. In: Cockroft, PD (Ed.), Bovine Medicine., 3rd ed. Wiley Blackwell, Sussex, UK, pp.246- 261.

4.  	Williams JH (2013) Results of bull breeding soundness examinations from a UK farm practice. Lisbon, Portugal In: Proc 27th World Buiatrics Congress 886, p. 65 (Abst OC).

5.  	Fields MJ, Hentges LF, Cornelisse RW (1982) Aspects of the sexual development of Brahman vs Angus bulls in Florida. Theriogenology 18: 17-31.

6.  	Wiltbank JN, Parrish NR (1986) Pregnancy rate in cows and heifers bred to bulls selected for semen quality. Theriogenology 779-783.

7.  	Fitzpatrick LA, Fordyce G, McGowan MR, Bertram JD, Miller RG, et al. (2002) Bull selection and use in northern Australia: Part 2. Semen traits Anim Reprod Sci 71: 39-49.

8.  	Menagassi SRO, Barcellos JOJ, Lampert, Borges JBS, Peripolli V (2011) Bioeconomic impact of bull breeding soundness examination in cow-calf systems. Revista Brasilera Zootecnia 40(2): 441-447.

9.  	Chenoweth PJ (2000) The breeding soundness evaluation of bulls: a rationale. Comp. Cont. Educ. Pract.Veterinarian 22 (2): S48-S55.

10.  	Dwyer C (2013) Results of an investigation into dairy Herd bull fertility and management in Tasmania. In: Proc. Australian Cattle Veterinarians, Darwin, Australia, pp. 123-126.

11.  	Beggs DS (2013) Veterinary Bull Breeding Soundness Evaluation. Australian Cattle Veterinarians, Queensland, Australia.

12.  	Lorton SP (2014) Evaluation of semen in the andrology laboratory. In: Chenoweth, PJ, Lorton, JP (Eds.), Animal Andrology; Theory and Applications. CABI International, Wallingford, UK, pp. 100-135.

13.  	Brito, LFC (2014) Applied andrology in cattle (Bos taurus). In: Che- noweth, PJ, Lorton, SP (Eds.), Animal Andrology; Theory and Applications. CABI International, Wallingford UK, pp. 297-351.

14.  	Menegassi SRO, Barcellos JOJ, Peripolli, Pereira V, PRRX Borges, JBS, et al. (2011) Measurement of scrotal circumference in beef bulls in Rio Grande do Sul. Arq Bras Med Vet Zootec 63: 87-93.

15.  	Alexander, JH (2008) Bull breeding soundness evaluation: A practitioner's perspective. Theriogenology 70(3): 469-472

16.  	Carson RL (1995) Over a thousand BSE's using the new form. Proc Soc Theriogenol p.65-72.

17.  	Chenoweth PJ (2012) Reproductive science in the global village. Reprod. Domest. Anim 47: 52-58.

18.  	Brinks JS (1994) Relationships of scrotal circumference to puberty and subsequent reproductive performance in male and female offspring. In: Fields, MMJ, Sand, RS (Eds.), Factors Affecting Calf Crop. CRC Press, Boca Raton, Florida, USA, pp. 363-370.

19.  	Chenoweth PJ, Larsen RE (1992) Selection use and management of natural service bulls. In: Van Horn, HH, Wilcox, CJ (Eds.), Large Dairy Herd Management. American Dairy Science Association, Champaign, Ill, pp. 209-218.

20.  	Chenoweth PJ, Champagne, JD, Smith JF (2003) Managing herd bull son large dairies. Proceedings 6th Western Dairy Management Conference, 110s. 

[image: ]


OEBPS/Images/logo1.jpg
N ot
<4 Lone Biomed ] Sci & Tech Res.





OEBPS/Images/tab1.jpg
Threshold

Scrotal creumference

30cm at <125 year
31cmat>125 to LS years2
emat>15 to 175 year
33 cmat>175 to 20 year
34cmat>2year

7%

>30% individual motility and/
Fair gross motility






OEBPS/Images/box.jpg
mOVEDICA Assets of Publishing with us
“& Global archiving of articles

(& Immediate, unrestricted online access

LA
w

Rigorous Peer Review Process
Authors Retain Copyrights

Unique DOI for all articles






OEBPS/Images/logo.jpg
457, BIOMEDICAL

gy





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
LEd LU o ™

i Breeding Soundness
Evaluation in Bulls: A Review

n e
10 1L

i, BioMEDICAL





