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Cow-Calf Profitability

Natural Service in US Beef industry
% 76.8% of heifers only bred by bulls
# 92.9% of cows only bred by bulls

2020 NAHMS Data

Utilization of long yearling more profitable vs. 2-year-old
Kasai TR, e 1. Comp Co € Prac Vet 1996151244
Bulls must be selected and developed to:

* reach puberty early

% pass the complete bull breeding soundness exam
 physically sound

# adequate libido

“ stay in the herd 4 seasons

Nutrition- Prenatal Development

Branching of seminal vesicles, differentiation of epididymis, stabilization of
mesonephric ducts

Complete re

ression of paramesonephric duct; testes begin transabdominal
phase of descent

Davii0

Day 120

of male reproductive system

in inguinoscrotal phase of descent

Tibary Aetal.
2020 Clin. Therio
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Nutrition- Prenatal Development

Restricted protein diets during early gestation

Peri-conception 60t 23 days  Post conception 24-98 days

Total Crude 062 118 088 149
Protein (Kg)

% of Protein 67 127 72 123
Requirements

% CP (Total diet) 8.6 142 74 142

Decreased semen quality

H] 4
1§ (FsH1 @ 330 & 438 days of gestation Copping K, etal

Reproduction, Fertility and Development, 2018
Delays in puberty

Developing Bulls

The effect of nutrition on Sexual Development
“» 44 calves weaned @ 8 wks

“* low or medium nutrition from 10-26 wks

«“+ 27-70 weeks of age
= medium grp. continued at same plane of nutrition
= low grp. divided into low/medium & low/high

Barth AD, et al. 2008 Theri

Medium/medium low/high Low/medium
n=15 n=14 n=15
Age of puberty (d)  293.0+/-8 333.7+/-12.1  334.0+/-8.5
Paired testes wt. (g) 597.4 +/- 11.2 547.6 +/- 18.6 503.1+/-22

Lower early gonadotropin rise in bulls fed restricted diets

Barth et al. 2008 Theriogenology
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{ Lifetime potential testis size is
| determined before weaning

Nutritional level post-weaning
period has minimal effect on
the potential scrotal size of

Laminitis

Common with high concentrate feeding practices
Yearling bulls

Sequella
< sub-solar

+ ulceration

<+ horizontal fissures (“stress lines”)

“* white line disease

<+ abnormal angles to joints of distal limb
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Nutrition-Yearling Bulls

Young bulls require more CP% on dry matter basis
++example of supplement with good quality hay
+12% CP

58% TON
“Desired rate of gain 2Ib./day

Desired rate of gain birth to 6 months: > 2.7 Ib. /day

Target 75% of mature weight at 24 months
+2-2.5Ib/day from 6 mo. until 3 years of age

Low starch rations containing high energy by-product feedstuff combined with a high-
quality forage provide adequate gains without depositing fat

Balanced mineral program-year round

Body Condition

Well Muscled Athletes
BCS: 6-7 (out of 9)

Careful feeding concentrates

Total ration protein > 12% protein
Consider an ionophore

Vitamins & Minerals

Water

WEANLING BULL SELECTION

Scrotal Circumference
Minimum 23 cm at 200 days of age
95% probability of > 34 cm by 365

days

Coe PH, Gibson CD Theriogenology 1993
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Disease Prevention

Quarantine
4 weeks

Same protection as cowherd
++BVD, IBR, BRSV, PI3
“5-way lepto
7 -8 way Clostridial
+++/- Papilloma virus
“+/- Pinkeye
“+/- Footrot
“2++/- Anaplasmosis
+++/- Campylobacter
+++/- Tritrichomonas foetus

Internal/External Parasites

Nematodes

Horn Flies

Face Flies

Control:

Tags, rubs, sprays

Stewart, JL.,. "Effects of different applications of
pyrethrins and cyfiuthrin, a synthete pyrethroid, on

bull reproductive parameters." Clin. Theriogenology
(2015]:27:34

Adverse Weather
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Disease Testing

Ideal to have been done prior to
purchase

Isolation period at the farm

+ 30 days minimum
Recommendations based on risk
“* Johne’s disease

< BVDV

<+ Anaplasmosis

< Trichomoniasis

<+ Campylobacter

Male Pathogenesis- Trichomoniasis

Asymptomatic carrier

<+gross lesions absent

Localizes in secretions of

“*penis, prepuce, & distal urethra
Semen quality & libido
<“*unaffected

Male Pathogenesis- Trichomoniasis

Chronic carriers

<+ >3 years old

<»rarely clear the disease
No clear breed association

Target for management
strategies
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RT-gPCR Direct Smegma

Se: 100% Sp: 100% (Ginter Summarell et al 2018)

Ship in tube containing 1.5 mL of PBS or sterile saline

Samples must arrive at laboratory within 120 hours of >
collection . 4 N\
Samples must be chilled from collection until received F
at laboratory |

%+ 4°C- 25°C (Loy et al 2023) |
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Bull Results

Days Post-Exposure

Bull
ID 1 2 3 a4 5 6 7 14 | 19 | 22 | 25

B7 | 0/0 |0/0]0/1|1/1|0/0|0/0]|0/0 |1/ |11 ]|1/1]|12a

B8 | 0/0 |[0/0|0/0|0/1|0/0|2/1]|1/0 |0/1 |11 ]|1/1]|12a

B9 | 1/1 |o/o]o0/0|1/1|0/0|0/0]|0/0 |0/ [1/1]1/1]1a

Ondrak et al.
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Normal Calving Distribution

60% ~
50% +
40% ~
30%
20%
-

0%
15t 21 days 2nd 21 days 3rd 21 days

Total cows pregnant =90 - 95%

Trich/Campy Calving Distribution

Total Percent of Cows Pregnant is Decreased

60% ~
50% ~
40% ~
30% ~
L .

15t 21 days 2nd 21 days 3rd 21 days
Total cows pregnant < 90%

Satisfactory breeding potential is transiently 3

eliminated in beef bulls with clinical
anaplasmosis

Ermily | Reppert’, John R Jaeger’, O
at, Shannon €. ODay’, Chance L. &
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Conclusions

Results confirm that clinical anaplasmosis reduce breeding soundness especially
in endemic areas

100% of infected bulls anemic & febrile at peak
= lost body condition during study

100% of infected bulls did not pass BSE after peak

100% of infected bulls experienced reductions in scrotal circumference, sperm
motility, and morphology
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NAHMS Data

Small Medium Large All
(1-49) (50-199) (>200) Operations
Semen Evaluation 242 48.1 67.2 314
(Resident bulls)
Semen Evaluation 516 87.2 96.4 66.8
(Purchased/leased bulls)
Trich Testing 176 265 433 208
(Resident bulls)
Trich Testing. 46.9 62.2 67.3 53.6
(Purchased/leased bulls)

BREEDING
SOUNDNESS
EXAMINATION

% Satisfactory

# of Bulls
Overall

Carson, RL, Vet Clin North
Wenzel JG
Animal Practice
1997

Jul;13(2):305-
311

Higdon HL, Theriogenology

Spitzer IC, 200053:1321-

Hopkins FM, 1332

Bridges WC

Kennedy, P, Therio 2002

Spitzer IC, Sep;58(5)947-

Hopkins FM, 61

Higdon HL,

Bridges WC Ir

Carson, RL Proceedings of
Society for
Therio, 2006

1296 62.85%
2898
3684
1076 74.9%

AdultBulls | Yearling Bulls
57%

65-69%

76-83%

2%
(1020 mo.)

76.2%
(1019 mo.)

65%
(12-515mo)

64-70%
(1521 mo)
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Limb Conformation

Slide 33

What is the longevity of
this bull in the breeding
pasture?
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Sheath Conformation

Corkscrew Claw

All breeds
Prevalence 3-4%
Noticed in cattle > 3 years
Cause:
inherited
malalignment of the phalanx
nutritional factors?
Sequelae:
- ankylosis of coffin joint
- hemorrhage of the sole
white line disease
sole ulcers
manage by routine corrective trimming
Terminal Sire Only
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Scrotal
Circumference

Measure in
centimeters

Scrotal
circumference and
semen production
are highly
correlated

AGE SC (cm)
<15 months =
>15 < 18 months 31
>18 < 21 months 2
>21 < 24 months 33
>24 months 3

Physical Exam

Internal

Accessory Sex Glands
< bulbourethral glands
< prostate

<+ vesicular glands

< ampulla

Vesiculitis

Common in young bulls in development lots

High Grain Diets
Lose lobulations
+/- Pain upon palpation

Fertility affected
“*WBC in the ejaculate
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Vesicular adenitis- Treatment

Antibiotic therapy
< systemic- tulathromycin, tilmicosin
- Rovay H, Barth AD et al. Theriogenology 2008

Chemical Ablation
<+ 4% formaldehyde solution
- Waguespack RW, Wolfe DF et al. Bovine Practitioner 2004

Vesiculectomy

Juvenile Penile Abnormalities
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Penile Warts

“ towel clamp under apical ligament or 4x4
“ surgical prep (betadine & saline)
“ dorsal penile nerve (or Pudendal n.)

“ ID urethra

% sharp dissection

£ 1° closure
“ Immunotherapy
“ Rev’ 30 days post-op

Surgical Resection

= 2% lidocaine
= 8-10 French, male-dog catheter

= scalpel or diode 60 laser

45 days post surgical resection
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Persistent Frenulum

Photo Courtesy of Dr. Gary Greene
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Persistent Frenulum Post-op
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Incomplete Separation of Penis & Prepuce

Penile Hair Ring
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Factors Affecting Bull Breeding Efficiency

“ sire age < terrain

« physical soundness < size of pasture

«* scrotal circumference “ libido

« social dominance «* sperm production

“* bull-to-cow ratio

Bull:Cow Ratio

Small (1-49) Medium (50-199) Large (200 +) Al

Long Yearling 13.9 16.9 19.8 15.2
Bulls
<2yrs

Mature Bulls 203 26.5 27.7 22.0
>2yrs

NAHMS Data 2020

Bull-to-Cow Ratio

Multiple-sire groups are less efficient than single-sire units

Individual bulls in multiple-sire groups sire disproportionate numbers
of calves

Heifers in breeding groups of 1:20 were bred more times during each
estrus by their single sire than were heifers in groups of 2:40 by the
combined services of two bulls




Slide 55

Slide 56

Slide 57

Social Dominance

Multi-sire pasture: 27 bulls (1-8 years old)
627 calves
S bulls sired > 50% of the calves

10 sires produced zero calves
=9/10 were yearling bulls

Van Eenennaam AL et al. J. Anim. Sci. 2007. 85:3159-3169

Bull to Cow Ratio

N = up to number of females
Single-sire breeding group (1:N)
<+ < 36 months of age
= N = bull’s age in months
<+ > 36 months of age

= N = scrotal circumference in centimeters

Wenzel J et al, J. Clin Therio, 2012

Bull-to-Cow Ratio

p to number of females each could sire (single sire)
otal females

Multiple-sire breeding group: B=1+ (T~ N) 0.5 N

Each bull added to the first in a multiple-sire group expected to only dependably serve one-half
is compliment of females

<+ 100 females require 4 adult bulls if:

+ each bull had scrotal circumference 40 cm
40 females 1 bull and 20 for each additional of the 3 bulls
* B=(100-40) + 0.5 x 40

*B=4

Wenzel etal. Clin Therio, 2012
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4 521 2002 My 15710

Bull selection and use in northern Australia. Part 2. Semen traits.

"

235 bulls evaluated
=58% sired 10% or fewer calves
=6% sired no calves
=14% sired more than 30%
=repeatable across years
Reported in last of this series
= 1:40 ratio did not affect herd fertility compared with higher ratios
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Managing Young Bulls

Divide bulls into management groups by age

“prevent injuries

<+allows for nutritional management designed to meet needs of that group
Limited breeding season

“#45-60 days
15t breeding season

<+allow acclimation period to forage prior to turn-out

<#free choice balanced mineral (high Mg with winter annuals)
<»supplement for desired rate of gain after season (2-2.5 Ib/day)
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Questions
armstcl@auburn.edu




