Reproductive Management
of Dairy Heifers

Paul M. Fricke, PhD

Associate Professor
Department of Dairy Science
University of Wisconsin - Madison

EXCELLENCE IN
EDUCATION AND DFSC{WER'
fasrvensiTy oF wiscones

Heifer Development
Age at 1st Calving = 24 mo
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Optimal age at calving = 23-24 mo
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Heifer Development
Age at first calving = 32 mo
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Each day calving is delayed beyond 24 months of age
costs $1.50 to $3.00 per heifer
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Heifer Development
Age at 15t Calving = 20 mo
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Lactation

24 30 36 42 48

Age (months)
Reducing age at first calving reduces the nonlactating
period but results in impaired mammary development
and reduction in subsequent milk production
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Calving Age Influences Subsequent
Milk Production

0O Calving heifers at 23 to 24 mo of age is optimal for first lactation
milk yields

o Although heifers can calve at 19-21 mo of age, they may
experience dystocia and metabolic disorders
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Deciding When to Breed
Holstein Heifers

Breeding Recommendations
Age =13 months LRI s shoui be beed wahen thay

trach 6 percant o their mature weight
or height. For Holsteins, this s typically

Weight = 875 Ib (396 kg) 975 pounds o 50 nchs,
Wither Height = 50 in (127 cm)
Calving Recommendations
Age at first calving = 22 - 24 months
Weight = 1250 Ib (567 kg) post-calving
Wither Height = 55 in (140 cm)
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Heifer Reproductive Efficiency
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Lactating Cows vs. Heifers

What is “normal” for conception rate?
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Conception Rate, 1998 Minnesota DHI Data

Rapnicki P, Stewart S, Eicker S. 2001. Proc 4-State Appl Nutr Mgt Conf, La Crosse, WI
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Characterization of Holstein Heifer Fertllity
in the United States kunnetal. J. pairy sci. 89:4907-4920; 2006
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CR by Service Number - Holstein Cows

Agri-Tech Analytics; 2002-2004; 1,608,870 Holstein Al services
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Conception rate
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Effect of Al Service Number on Conception
Rate in Heifers kumnetar, . Dairy Sci. 89:4907-4920; 2006
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Reproductive Management
Protocols for Dairy Heifers
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| Radiotelemetry
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Behavioral Estrus in Holstein Dairy

Cattle Based on HeatWatch
Lactating Nonlactating
Cows Heifers
n 307 114
Standing Events 7.2+7.2 16.8 +12.8
Duration of Estrus (h) 7.3+7.2 11.3+6.9

J Dairy Sci 80(Suppl. 1):179; 1997
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Hormonal Manipulation of
Ovarian Function in Heifers

CIDR Inserts
GnRH
Prostaglandin F,,
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PGF Synchronization Protocols
(Targeted Breeding System)

Treat all heifers and Al those detected in estrus.
Retreat remaining heifers after 14 days and Al
those detected in estrus.

PGF,, PGF,, PGF,,
s |z | (TR o
- 14 Days - 14 Days i
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Ousynch

GnRH PGF2q GnRH

1 7 days 1 56 hours 1
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Stevenson et al., J. Dairy Sci. 91:3424; 2008
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Effect of Treatment on Conception Rate
in Dairy Heifers stevenson etal., J. Dairy Sci. 91:3424; 2008
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Cost Analysis Inputs

Stevenson et al., J. Dairy Sci. 91:3424; 2008

Item Cost ($) Range ($) Increment ($)
GnRH per dose 1.65 1.50-4.50 0.50
PGF,, per dose 2.50 1.50-4.50 0.50
CIDR insert 8.00 5.50-10.50 1.00
Labor per hour 10.00 6.50-18.50 2.00
Rearing cost 1.65 0.75-2.25 0.25

(heifer/d)
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Cost Analysis

Stevenson et al., J. Dairy Sci. 91:3424; 2008
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Synchronization Systems

Fricke et al., 2oo3cll
Hesvn Pursley & Wiltbank, 1995

Moreira et al., 2001
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Conception rates after Al to estrus or
Ovsynch and timed Al — Heifers vs. Cows

Conception (%)

Study n Contrel  Ovsynch
Lactating Cows 1 546 42 39
Lactating Cows 2 311 39 39
Virgin Heifers 2 155 74 35*

*Differs from Control, P < 0.01
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Connie Cordoba

W § ]
Paul M. Fricke, Ph.D. [Cimmsinn

Experimental Design
Lactating Cows — Grazing System

Bulls
=114
OvsynCh " ) Introduced
GnRHPGF,,6nRH Timed A| (June 10, 2000)
(50ug)  (25mg] (50ug) /(Day 0; May 19, 2000)

23-day Al breeding period

Tail Paint (n=114)
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Reproductive Performance

1st Al service cordoba & Fricke, J. Dairy Sci. 85:1752-1763; 2002

Item Ovsynch Tail Paint

Method of Al Timed Al Al at estrus
Al submission rate (%) 100.02 84.2b
(114/114) (96/114)

Mean d of Al 0.0 12.0+0.6
27.32 47.30

Conception rate (%)
(30/110) (43/91)

abWithin a row, percentages with different superscripts differ (p<0.01)
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Frequency Distribuation of Al

Cordoba & Fricke, J. Dairy Sci. 85:1752-1763; 2002
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Ovsynch cows with low P, at 2" GnRH

Cordoba & Fricke, J. Dairy Sci. 85:1752-1763; 2002

Anovular CR Return to A|
Pyclass  n % (no) % (no) % (no)
LLL 5 80.0 (4) 0.0 (0) 60.0 (3)
HLL 28 0.0 (0) 14.8° 9 71.4 (20)
LHL 33 24.2 (8) 39.4° (13) 27.3 (9)
HHL 23 0.0 (0) 43.5% (10) 30.4 (7)
z 89 13.5 (12) 30.3 (27) 43.8 (39)

abpifferent superscripts denote significant contrasts (p<0.05)
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HLL Cows

(n=28)

Proestrus at 15t GnRH injection
Conception rate = 14.3%

20% of HLL cows returned to Al service during the Al
breeding period ond 14 to 17
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Three Follicular Waves prqogesterone

Follicular Size

Ovulation
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Follicular Size

T
10 21

Day After Ovulation
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Ovulation

2002 Heifer Field
Trial Results
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Experimental Design

Nonlactating Holstein dairy heifers

GPG + Tail Chalk (=175
GnRH PGF,BnRH + TA|

(100ug)  (25mg) (100 pg)

Once-daily estrus detection

S 4 and Al based on tail chalk

8
42-day Al breeding period

Tail Chalk (=170
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Effect of GPG vs. Tail Chalk

Rivera et al., J. Dairy Sci. 87:2051; 2004

Interval to 18t A (d) CR

Treatment n Mean MWin Max % (no.)
GPG 175 7.5*+01 1 8 38.3 (67)
TAI 144 82%) 8.0x0.0 8 8 38.2 (55)

Estrus before TAI 31 (18%) 5.2%0.2 1 7 38.7 (12)

Tail Chalk 172 99+05 0 38 46.5(s0

Overall 347 7603 0 38 40.0(13g)

*Differs from Tail Chalk (p<0.01).
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Four Factors Influence
Conception Rate:

PR/AI = |
Female

Fertility X Bull
Fertility X Accuracy
of Heats X Al
Efficiency
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Effect of Al technician

Rivera et al., J. Dairy Sci. 87:2051; 2004

Technician
1 2 3
Treatment % (noino.) % (no.ino.) % (no.ne.)

GPG 20.0 (12560)  25.0 (6/24) 53.8 (49/91)
Tail Chalk 30.2 (16/53) 33.3 (12136) 62.6 (52/83)
Overall 24.82(28/113) 30.02 (18/60) 58.0° (101/174)

a.bWithin a row, percentages with different superscripts differ
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Survival curve of days to first Al

Rivera et al., J. Dairy Sci. 87:2051; 2004
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Rivera et al., J. Dairy Sci. 88:957; 2005
GPG
(n=96)
GnRH PGFaa GnRH +TAI
(100 yg) (25mg) (100 pg)
- 6 Days T2 Days b
GPG + CIDR
(n=94)
GnRH PGFas GnRH +TAl
(100 ug) (25mg) (100 ug)
!
- 6 Days T2 Days b
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Survival to first service

Rivera et al., J. Dairy Sci. 88:957; 2005
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Effect of GPG vs. GPG + CIDR

Rivera et al., J. Dairy Sci. 88:957; 2005

Treatment
Item GPG GRG + CIDR
Al to estrus before TAI 23.9 (23/96) 0.0 (0/94)
Heifers receiving TAIl 76.0 (73/96) 100.0 (94/94)
CR (30 d) to estrus 26.1 (6/23) -
CR (30 d) to TAI 29.1 (28/96) 31.9 (30/94)
Paul M. Fricke, Ph.D. {CEEnsion
Effect of Al technician
Rivera et al., J. Dairy Sci. 88:957; 2005
Technician
h | 2 3
Treatment Yo (neney Yo (medney Yo (nadne)
GPG 8.0 (2/25) 8.3 (2/24) 51.1 (24/47)
GPG + CIDR 13.6 (3/22) 0.0 (0/24) 56.2 (27/48)
Overall 10.62 (5147) 4.22 (2/48) 53.7° (51/95)

abWithin a row, percentages with different superscripts differ
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S-day Heifer CIDR Synch protocol

Thatcher et al, unpublished

PGF,, GnRH +TAI
PGF.. PGF Synch -
1 (n=120) 1 1
- 14 days 'BD hours'
CIDR Synch
(n=127) Fag
GnRH amen)  GnikH +TAI
!
o 5 days o 3 days o
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Canception rate (32 d} of dairy heifers to TAI
after PGF Synch or CIDR Synch

Thatcher et al. Unpublished

Treatments do not differ statistically
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CIDR Synch comparing 1 vs. 2 doses

Of PGF thatcher et al., Unpublished

CIDR Synch

GnRH PGFae GnRH +TAl
! |

5days T3 days s

Paul M. Fricke, Ph.D. EEnsion

15



Conception rate (32 d) of dairy heifers to TAIl
affter CIDR Synch using 1 vs 2 doses of PGF

Thatcher et al. Unpublished

Treatments do not differ statistically
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1 Semen Sexing
+ * X-chromosome has 4%
1 more DNA
! * Sperm stained with dye &
sorted by laser
——a—
Ay » 85% accuracy
\:L / LASER
= __——5—C . Many sperm are damaged
@ or wasted
» Can sort 8-10 straws of
[+ semen per hour
®
o e -
- v Paul M. Fricke, PhD (SEEnsion

Commercial Application of Sex-Sorted
Semen in Holstein Heifers

DedJarnette et al., J. Dairy Sci. 91:459; 2008 (Abstr.)

49 herds from Jan, 2005 to Jan. 2008; 41,398 sexed semen Al services.
Sexed semen resulted in ~45% CR and ~90% female calves in Holstein heifers.

B Conventional B Sex-Sorted
60 4 56.4

Conception rate (%)

1st 2nd 3+
Al service number
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On the Web:

www.uwex.edu/ces/dairymgt/
www.uwex.edu/ces/dairyrepro/

EXCELLENCE IN
EDUCATION AND DISCOVERY

Department of Dairy Science
University of Wisconsin - Madison
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