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Outline
120 minutes

Reproductive benefits
Gains from improved
reproductive efficiency

Dairy reproductive
economic analysis

A reproductive performance
analysis tool

UW-DairyRepro$Plus

A tool to analyze
reproductive management
programs

Dynamic dairy farm model
Whole dairy farm simulation
and optimization model



Reproductive benefits




Gains from reproduction
Important economic factors

Milk

More productivity Selective culling

Better capacity for selection

Calves

More offspring
Reproductive costs
Decreased

Culling

Less losses



Milk and reproduction
Follow the lactation curve

Pregnant @ 200 d = 8,154 kg/yr
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Pregnant @ 60 d = 8,370 kg/yr +216 kg/yr
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Calves and reproduction
Improved offspring
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Selective culling
Opportunity to retain best cows




Reproductive culling
Higher survival if pregnant
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Involuntary culling
Higher risk late In lactation
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Reproduction costs
How long take a cow become pregnant

Reproductive events

1 i PD 1
P P P

PGF PGF GnRH PGF GnRH >
liv VHV Vvt - |
VWP | i :
P P

T EJV @ JVJVEAL

Reproductive costs



Dairy reproductive analysis




Dairy reproductive analysis
Analyses of overall performance

Markov-chain model
Simulates dairy herd and
replacements for 9
lactations

Transition probabilities
Drive model dynamics from
one state to the next
according to stages (time)

Steady state

Equilibrium at which herd
dynamics don’t change
more

Measures net return
Response to reproductive
performance



The model

to steady state

Markov-chains

"'Mlp..,

Dairy reproductive
economic analysis

% mw mu---

i |
Y ﬁm

¥, L .- ~ o I..rllll!\l

mms&m&&h&whmhs

s g ttop R gl
bl e \

--__nmmmwﬁ% Lyl
DL \wmw N i
|

“&f Y 2 C) .u.b

L gt ar
o B F R R Ry Oy T I T R
L a&ﬂ#ﬁ.ﬁ.ﬁwﬁaﬁ AN NN
ﬁwﬁﬁ«»ﬂﬁQﬁQ, - e w.«m IS

o

©

< o

<

> ¥

x....wmmuwm *.N\ hi i
::?,:TLT
E\NN\ \\_‘\_._\f<

|

AN
N\ N

D - N A
U.ﬁﬁmwfm.rfdﬂ-//:/.n.ﬁ AR ANRRNY

B~ RS CarC ke fain kR S

T I

i T
6789



http://dairymgt.info/markov/reader.php
http://dairymgt.info/markov/reader.php
http://dairymgt.info/markov/reader.php
http://dairymgt.info/markov/reader.php

Dairy reproductive analysis
Net return of reproductive performance

Total Revenues & Costs
Net
IOFC Cull Repro |Calves Return
$/herd/month|15681.47(-1282.69| -765.5(1190.15(14823.42
$/herd/day 522.72| -42.76| -25.52| 39.67| 494.11
$/cow/year 1907.91




Dairy reproductive analysis
Net return of reproductive performance

21-d Reproductive Net return

$/cow per yr

Program Pregnancy cost
Rate  $/cow per mo

Current 20 20 1,749

Alternative 25 20 1,825

$76/cow per year
Gain for improving 21-d Pregnancy rate from 20 to
25%



Dairy reproductive analysis
Net return of reproductive performance
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Dairy reproductive analysis
Important economic factors
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Dairy reproductive analysis
Net return according to herd structure

Lactation 2 Cull IOFC |Cull Repro |Calves
1 2.22 496.63| -24.76 0.00 0.00
2 2.17 011X 83.36| -28.14| 54.14 0.00
3 1.58|0.53 48.87| -20.23| 39.52 0.00
4 1.16(0.3 <« A"A NN LO® AF504.36/( - 28.94
5 0.86
6 0.6
7 0. 0.04
8 0 0.04 |
9 0.04 Economic
10 0.05
T OW popuiatic 0.05 Factors
12 0.04 :
13 0. 3| 0.03
14 0. 17| 0.03
15 0.09 .13| 0.03 22 .
16 0.07 8/0.10( 0.08 3.00( -10.14 0.00 19.39
17 0.00 0.06/0.07| 0.01 -5.62| -2.77 0.00 14.71
18 0.00 0.03|0.04|0.06| 0.00 -6.20| -1.82 0.00 11.03
19 0.00 0.03/0.04| 0.00 -5.95| -1.06 0.00 8.11
20 0.00 0.03| 0.00 -2.47| -0.47 0.00 5.89




Dairy reproductive analysis
Net return according to herd structure

Dairy Reproductive Economic Analysis e e Ry
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Dairy reproductive analysis
An application

First Al Second and subsequent Al

Program ED before CR ED? before ED before CR ED

number Program first TAT' first TAI CR TAI TAI before TAI CR TAI
1 TAI 1° — — 42 — — 30
2 TAI+ED 2* 30 25 40 30 25 30
3 TAI+ED 3 40 25 38 40 25 30
4 TAI+ED 4 50 25 36 50 25 30
5 TAI+ED 5 60 25 34 60 25 28
6 TAI+ED 6 70 25 32 70 25 28
7 TAI+ED 7 80 25 30 80 25 28
8 TAI+ED 8 30 30 40 30 30 30
9 TAI+ED 9 40 30 38 40 30 30
10 TAI+ED 10 50 30 36 50 30 30
11 TAI+ED 11 60 30 34 60 30 28
12 TAI+ED 12 70 30 32 70 30 28
13 TAI+ED 13 80 30 30 80 30 28
14 TAI+ED 14 30 35 40 30 35 30
15 TAI+ED 15 40 35 38 40 35 30
16 TAI+ED 16 50 35 36 50 35 30
17 TAI+ED 17 60 35 34 60 35 28
18 TAI+ED 18 70 35 32 70 35 28
19 TAI+ED 19 80 35 30 80 35 28

TAlI=Timed Al; ED=Estrus detection; CR= Conception rate

Giordano et al. (2012)



http://dairymgt.info/publications/2012_JDS_Giordano.pdf
http://dairymgt.info/publications/2012_JDS_Giordano.pdf

Dairy reproductive analysis
An application

Net Value Difference ($/cow per yr)
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Reproductive Program


http://dairymgt.info/publications/2012_JDS_Giordano.pdf
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W-DairyRepro$Plus




UW-DairyRepro$Plus
Analyses of reproductive programs

Expected monetary value vs. Reproductive program
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UW-DairyRepro$Plus



http://dairymgt.info/markov/reader.php
http://dairymgt.info/markov/reader.php

UW-DairyRepro$Plus
Analyses of reproductive programs

The reproductive value

$6.03/d (——=1 Pregnant

30.40%
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UW-DairyRepro$Plus
Analyses of reproductive programs

The reproductive value

Non-pregnant
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UW-DairyRepro$Plus
Decision support tool

0 WlSC_ON§IN

UW-Dairy Repro$ Plus
Victor E. Cabrera & Julio O. Giordano
Department of Dairy Science

EXtension

R
University of Wisconsin—Extension

Farm Name |

1. Herd Parameters

Location| ]

Curves (Ibl

Lactating Cows, # 500 W [ [ %M
Parity 1 175 est arity 1 rity rity 2
Parity 2 125 1 77 105 107
Parity > 3 200 2 9 120 1

Body Weight, Ib/cow 3 4 120 28
Parity 1 1,350 4 4 25
Parity 2 1,400 5 3 2 20
Parity > 3 1,450 6 12

Involuntary Culling, %/yr 20.0% 7 89 104

Mortality, %/yr 6.0% 8 87 94

Stillbirth, %/yr 6.0% 9 83

10 79 75 81
2. Economic Parameters 1 76 68 71
Milk Price, Sicwt 15.00 12 72 1 61
Cost Feed Lactating, $/lb DM 0.10 13 70 7 60
Dry Period Fixed Cost, $/d 2.20 14 60 3 55
Female Calf Value, $ 125 T
Male Calf value, $ 50 "y
Heifer Replacement Value, $ 1.250 .
Cow Salvage Value, $ 650 5‘
Labor Cost for Injection, $/hr 15.00 s
Heat Detection Cost, $ihr 15.00 PRl
Al Cost, $/cow 15.00 F w0
Interest Rate, %/yr 5.0% Py
12 3 4 5 6 7 8 9 10 11 121 14
4. Reproductive Prog_ram _
Current Start d
17 Service postpartum wswnch — 1 |2
2" and subsequent services [Oysynch ] |$]| (R [Oysynch ]
Resynch before preg check e} ] ES
5. Do you know total breeding costs (; h and preg y diag: ?

6. Reproductive Program Parameters

If “Yes™ check box -

Voluntary Waiting Period, d
Estrus Cycle Duration, d
Maximum DIM for Breeding, d
DIMto 1% TAI d

Interbreeding Interval, d

Heat Bred Before 1% TAI, %

CR Heat Bred Before 1% TAI, %
Heat Bred After 1% TAl, %

CR Heat Bred After 1% TAI, %
CR 1" Service TAl, %

CR 2™+ Services TAl, %

Cost of 1* Service TAl, $

Cost of 2™+ Services TAI, $
Cost of Heat Breeding, $

Cost resynch before preg check, $
Calving Interval, d

Dry Period, d

Current

60 72

22

330
60 72
48 35
0% 0%
0% 0%
0% 0%
0% 0%
33% 42%
30% 30%

60

10. Labor Required for Injections and Labor Required for Pregnancy Diagnosis
M Wed Thu Fri

Tue
Laborers
t Injections hr/d
5 # Cows.
Pregnancy
Diagnosis
% Injections
% Pregnancy
Diagnosis
11. Hormones Cost
Vial, §  #Doses
GnRH Factrel 20 10
PGF Estrumate |25 10
Pdlnset |[CIDR |
hCG | Chorulon s

7. Heat Detection Labor Cost

Curront
Laborers 1
hrid 25 25
8. Activity Moni for Heat D i
RETIT Atrve |
System Cost, $§ 7.000 0
Number of monitors 250 0
Cost per monitor, $ 100 0
Mai Slyr 250 0
Life expectancy, yr 10 0
Salvage value, % 25% 0%
9. Pregnancy Diagnosis Cost
Current
Palpation, $/hr 105
Ultrasound, $/hr 135
Blood Test, Sicow

Parity Group to ANALYZE Run ANALYSIS
e @ (ZS

.

THE UNIVERSITY UW-Dairy Repro$ Plus 4 .
W|SCONS| N Victor E. Cabrera & Julio O. Giordano EXLSIO’?
MADISON Department of Dairy Science Uiversly o Wisconsin-Gxtanston
Reproductive Programs Summa
BT Arerat
" : Presynch-
1% Service Postpartum Ovsynch o synch-12 100 1
;e 80 7

2" and Following Services | Ovsynch | Ovsynch g :g ]
Voluntary Waiting Period, ¢ 50 72 & 507
Maximum DIM for Breeding, d 330 £ ig _ :
DIM 1st TAl,L d 60 72 ® 3 - w—p—Current '
Interbreeding Interval, d 49 35 E . s Altornative '
Heat Bred Before 1% TAI, % 0% 0% sg® I 0 - MaxDIMAI |
CR Heat Bred Before 1" TAI, % 0% 0% ‘g' i
Heal Bred After 1 TAI, % 0% 0% y . . )
CR Heat Bred After 1" TAI, % 0% 0% o %0 Days in MilK 350
CR 1" Service TAIl, % 33% 42%
CR 2™+ Services TAI, % 30% 30%
Cost 1st Service Breeding, $ 26.7 34.5 Expected change by switching to the
Cost Resynch Breedings, $ 26.7 28.5 ALTERNATIVE program
Cost Heal Breedings, $ 18.5 18.5
Pregnancy Diagnosis Method 'Papation Itrasound 210-PR, %
Pragnancy Diagnosis Cost, $ 3.5 45
Activity Monitors for Heat Detection 21d-SR, %
System + monitors cost, $ 32000 0
Salvage value, $ 8000 0 Avg.CR, %
Value after depreciation, $ 24000 0
Total cost per d of period, $/d 5.58 0.00 0O, d
Maintenance, $/d 0.68 0.00
Cost Per Cow/d. § 0.017 0.000 PCI, mo

Net Present Value ($/cow/day)

$6.40
$6.38
> $6.30
$6.28
$6.20
$6.15

$6.10

oens $6.14

NPV ($/cowida

$6.00
Current

Alternative

$42,537

Profit (S/herd/year) made by switching to the
ALTERNATIVE program

Return to INPUT sheet




UW-DairyRepro$Plus
Input data

Ne Swiysesry UW-Dairy Repro$ Plus
Wegonen Bt ay Sl

Farm Name[ ] Location[ ]

1. Hord Paramoters 3. Lactation Curves (Iblcowtest)
ciat

g
Parity 1 3 Par

Body Weight, Ibicow
Pariy 1

Parity 2

ty23
Involuntary C:
Mortality, %y

ulling, Shlyr

Stillirth;

Heat Dtsction Cost, Shr
Al Cost, Sicow
Interest Rate, %/

4. Roproductive Program

1
2 201 1% |
3 120 28
4 25
5 120
6 11z
7 ok
8
s
T Sorice postparium

2 Economic Parameters i

Wik Price, Siow.

[ —
2 and subsoquont sorvices
Resynch .
5.D0 you know total breeding costs (semen, hormones, and pregnancy diagnosis)?
1"Yos" chock box. -

6. Reproductive Program Parameters 7. Hoat Dotoction Labor Cost

Gost Feed Lactating. $lb DM
i 7 Tatorers
Esirus Cyclo Duration, d 27 pid

Dry Period Fixed Cost, $/d
Maximum DIM for Broading, d 350
TAL d

Fomala Calf Value, §
DM 1o 1% 8. Activity Monitors for Ho

Cost of Heat Broeding, §
Cost resynch beforo prog check, §
Catving Intorval, ¢

Papaton, S

Ultrasound, Sine
Blood Test. Sicow

10.La

Male Calfvalue, §
n
] Curron .
Hoat Brod Bofore 1TAI, % [Systom Cost,§ 7,000
CR Heat Bred Bofore 1% TAL % Number of monitors 250
Hoat Brod Afer 17 TAI, % Cost por monitor, § 100
[CR Heat Bred After 1% TAI % Maintenance, Siyr 250
CR 1 Servico TA % Life expectancy, yr 0
[CR 27+ Senvices TAI, % Saivage vaiue, % 5% 0
Tetorer]
fectons e
s

= Parity > 3 200
M= Body Weight, Ib/cow

Labor Cost for Ijection, $hr
Vial.§ _#Doses Parity Group to ANALYZE  run ANALYSHS|
2 0 5

Factel =

Estrumate. s T ) ==Y}
CIDR I I

Choruion

: Parity 1 1,350

Parity 2 1,400

Parity 2 3 1,450

Involuntary Culling, %/yr 20.0%

Mortality, %/yr .0%

Stillbirth, %lyr 0%




UW-DairyRepro$Plus

Input data

@ wisconsin

UW-Dalry Repro$ Plus Ctei

Victor E_ Cabrara & Julo O, Giorcaro.

Department of Dairy Science Oy

Farm Name |

] Location[

1. Hord Paramoters

3. Lactation Curves (Iblcowtest)

ciating Cows, #
Parity 1

Body Weight, Ibicow
Pariy 1

Parity 2

Mortality, %y
Stillirth;

ity > 3
Involuntary Culling, %lyr

2 Economic Parameters.

Wik Prico, Siowt
Cost Foed Lactating, $1b DM
Dry Period Fixed Cost §/c

Cow Sali 3
Labor Cost for Injection, S/
e

Al Cost, Sicow
intorest Rate. S4iyr

o Farm st (Eres 08 WMBERS Seom)
Test Par

1| parity2
105

LT

o ey

B

6. Roproductive Program Paramoters

1f"Yos" chock box -

[Voluntary Waiting Period

Estrus Cycle Duration, d
Maximum DIM for Broading, d
DiM to 1% TAL &

5.D0 you know total breoding costs (somen, hormones, and pregnancy diagnosis)?

7. Hoat Detection Labor Cost

]
Hoat Brod Bofore 19 TAL, %

CR Heat Bred Bofore 1% TAL %
Hoat Brod Afer 17 TAI, %

Cost of Heat Broeding, §
Cost resynch beforo prog check, §
Catving Intorval, ¢

MG Anernative
60 72 -
22 heid [ 25 1 25 |
350
G z | 8. Activity Monitors for Heat Detoction
Curron
[Systom Cost,§ 7,000
monitors 250
Cost por monitor, § 100
Maintenance, S/yr 250
Life expectancy, yr 0
Saivage vaiue, % 5% 0

9. Prognancy Diagnosis Cost

Papaton, S

Ultrasound, Sine
Blood Tost. Sicow

10.La

11. Hormones Cost
Vial §

#Doses

[GoRH [ Factel T2 10
PGF Estrumate. & 10 ]
P4 Insert | CIDR I I
hce Choruion 0

Parity Group to ANALYZE  run ANALYSHS|

[ ==NE] p 52

conomics

Milk Price, $/cwt

Cost Feed Lactating, $/Ilb DM
Dry Period Fixed Cost, $/d
Female Calf Value, $

Male Calf value, $

Heifer Replacement Value,
Cow Salvage Value, $

Labor Cost for Injection, $/hr
Heat Detection Cost, $/hr

Al Cost, $/cow

Interest Rate, %/yr

15.00

15.00




UW-DairyRepro$Plus
Input data

e Lactation curves
| =2 Own Farm Lactations (Enter/Edit NUMBERS Below) v
Test Parity 1 | Parity 2 |Parity =2 3
1 77 105 107
2 91 120 126
3 94 120 128
4 94 116 125
5 93 112 120
6 91 107 112
7 89 08 104
8 87 91 94
9 83 82 86
10 79 75 81
11 76 68 71
12 72 61 61
13 70 57 60
14 60 o 55
100 - et Parity 1

2

<

=

40 —————
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Test number




UW-DairyRepro$Plus
Detailed definition of reproduction

Reproductive programs

Current Start day
1% Service postpartum Ovsynch s
2"! and subsequent services Ovsynch =
Resynch before preg check YES

Alternative

1 Service postpartum Presynch-Ovsynch-12
2"! and subsequent services

Resynch before preg check




UW-DairyRepro$Plus
Define reproduction performance

Reproductive programs

Current Alternative
Voluntary Waiting Period, d 60 72
Estrus Cycle Duration, d 22
Maximum DIM for Breeding,d 330
DIM to 1st TAI, d 60 72
Interbreeding Interval, d 49 35
Heat Bred Before 1stTAI, % 50% 50%
CR Heat Bred Before 1st TAIl, % 35% 35%
Heat Bred After 1st TAI, % 40% 40%
CR Heat Bred After 1st TAI, % 35% 35%
CR 1st Service TAIl, % 33% 42%
CR 2nd+ Services TAI, % 30% 30%
Cost of 1stService TAIl, $
Cost of 2nd+ Services TAI, $
Cost of Heat Breeding, $
Cost resynch before preg check, $
Calving Interval, d 13.7
Dry Period, d 60




UW-DairyRepro$Plus
Expected performance 1st service

Conception Rate (%)
Synchronization Program VWP (d) Mean Range
Presynch-Ovsynch-14 70-85 37 (32-42)
Presynch-Ovsynch-12 70-85 42 (37-47)
Presynch-Ovsynch-11 70-85 43 (37-47)
Presynch-Ovsynch-10 70-85 44 (37-47)
Double-Ovsynch 70-85 47 (40-50)
G-6-G 70-85 45 (37-47)
Ovsynch 60-75 33 (30-37)
Cosynch-72 60-75 26 (25-33)
Presynch-Ovsynch-12 w/CIDR 70-85 45 (40-50)
Double-Ovsynch w/ CIDR 70-85 50 (43-53)
Ovsynch w/ CIDR 60-75 36 (40-50)
Cosynch-72 w/ CIDR 60-75 32 (33-40)




UW-DairyRepro$Plus
Expected performance 29+ services

Int;a;?::::lmg Conception Rate (%)
Synchronization Program (d) Mean Range
Ovsynch-Day 25 35 27 (24-30)
Ovsynch-Day 32 42 30 (25-35)
Ovsynch-Day 39 49 28 (25-32)
Double-Ovsynch 49 38 (33-42)
Short-Double-Ovsynch 42 34 (30-38)
HGPG (hCG-7d-Ovsynch) 35 37 (33-41)
GGPG (GnRH-7d-Ovsynch) 35 34 (27-37)
G-6-G 49 35 (32-38)
Cosynch-72-Day 25 35 23 (20-25)
Cosynch-72-Day 32 42 28 (24-32)
Cosynch-72-Day 39 49 25 (23-28)
Ovsynch-Day 32 w/ CIDR 42 33 (28-38)
Double-Ovsynch w/ CIDR 49 41 (36-45)
Short-Double-Ovsynch w/CIDR 42 37 (33-41)
HGPG (hCG-7d-Ovsynch) w/CIDR 35 40 (36-41)
GGPG (GnRH-7d-Ovsynch) w/ CIDR 35 35 (30-40)
G-6-G w/CIDR 49 38 (33-41)

Cosynch-72-Day 32 w/CIDR 42 31 (27-35)




UW-DairyRepro$Plus
Use of heat detection devices

Department of Dairy Science b

@ WISCONSIN e s Extension

Farm Name[ ] Location[ ]

1. Hord Paramoters 3. Lactation Curves (Iblcowtest)
ciat

g
Parity 1 Pari Farly 2

| Activity monitors for heat detection

Body Weight, Ibicow
Pariy 1

Parity 2

ity > 3
Involuntary C:
Mortality, %y

ulling, Shlyr

Stillirth;

2 Economic Parameters. "
Wik Prico, Siowt 50 2
Cost Foed Lactating, $1b DM 0.10 13
Dry Period Fixed Cost §/c

Cow Sali 3
Labor Cost for Injection, S/
e

ik (o)

Al Cost, Sicow
intorest Rate. S4iyr

4. Roproductive Program

T Sorice postparium
2 and subsequent services
Resynch

5.D0 you know total breoding costs (somen, hormones, and pregnancy diagnosis)?
i

‘Yos" chock box -

6. Roproductive Program Parameters 7. Hoat Detection Labor Cost
| T Atornative
[Voluntary Walting Period, 60 72 Caborers — 1 1 1
Estrus Cycle Duration, 22 eid [ 25 | 25 |

Maximum DIM for Broading, d 350
TAL d

| I

DM 1o 1% 8. Activity Monitors for Ho

] Curron
Hoat Brod Bofore 1TAI, % [Systom Cost,§ 7,000
CR Heat Bred Bofore 1% TAL % Number of monitors 250
Heat Brod After 1 TAI, % Cost per monitor, §. 100 ’
[CR Heat Bred After 1% TAI % Maintenance, Siyr 250
; )
cr 3 [30% [ a0% |

Saivage vaiue, % 5% 0

9. Prognancy Diagnosis Cost

Cost of Heat Broeding, §
Cost resynch beforo prog check, §
Catving Intorval, ¢

10.La

Number of monitors 350

11. Hormones Cost

s (5w Cost per monitor, $ 110

Maintenance, $/yr 350

Life expectancy, yr 10

Salvage value, % 0% 59,




UW-DairyRepro$Plus
Examine results

THE UNIVERSITY Uw-Dairy Repros Plus uw L4
WISCONSIN Victor E. Cabrera & Julio O. Giordano EXM
MADISON Department of Dairy Science University of Wisconsin-Sxtension
Reproductive Programs Summa
BT e
1% Service Postpartu Ovsynch | Presyneh-
ice Postpartum YPEN | ovsynch-12 100
& 90
S B8O -
2" and Following Services Ovsynch | Ovsynch T 70 -
1]
Voluntary Waiting Period, 0 72 & sg :
Maximum DIM for Breeding, d 330 &’ :’ 0
DIM 18t TAlL d 60 72 ® 30 4 w—p—Current
Interbreeding Interval, d 49 35 g 20 s Alternative
Heat Bred Before 17 TAl, % 0% 0% ©c o I T Max DIM Al
CR Heat Bred Before 1" TAI, % 0% 0% 10
Heat Bred After 1 TAI, % 0% 0% y . N . . . )
s 0 50 100 150 200 250 300 350
CR Heat Bred After 1% TAIL % 0% 0% Days in Milk
CR 1" Service TAl, % 33% 42%
CR 2™+ Services TAI, % 30% 30%
Cost 1st Service Breeding, $ 26.7 34.5 Expected change by switching to the
Cost Resynch Breedings, $ 26.7 28.5 ALTERNATIVE program
| Cost Heal Breedings, $ 18.5 19.5
Pregnancy Diagnosis Method 'l-"apation Itrasound 21d-PR, %
Pregnancy Diagnosis Cost, § D 45
Activity Monitors for Heat Detection 21d-SR, %
System + monitors cost, $ 32000 0
Salvage value, $§ 8000 0 Avg.CR, %
Value after depraciation, $ 24000 0 0O
Total cost per d of period, $/d 6.58 0.00 vd
Maintenance, $/d 0.68 0.00
Cost Per Cow/d. $ 0.017 | 0.000 PCl, mo
Net Present Value ($/cow/day) Profit (S/herd/year) made by switching to the
$6.40 ALTERNATIVE program
$6.35
> 5630
3 s6.28
8 s620
< 6
S s6.10 3429537
wos | | $6.14
$6.00 -
SRammet AN TRt Return to INPUT sheet




UW-DairyRepro$Plus
Examine results

UW-Dairy Repro$ Plus A g
WISCONSIN Victor € CabrrZraBJupho ©. Giordano Em
=asison Department of Dairy Science s

Unverery ot W

Roproductive Programs Summa
Current

1* Service Postpartum Ovaynch | Presynch- 100

27 and Following Services | Oveyncn | ovaynen

R Heat Bred Before 17 TA %
Heat Bred After 1% TAl, %
[CR Heat Bred After 17 TAI, %
CR 1 Service TAI, %

CR 2™+ Services TAI, %

=
Voruntary Waiting Period, & 60 72 3 | ]
praximum DIM for Breeding, d 30} & 35 '
piM 1t TAl, ¢ 60 72 > o= Curront
Interval, & 49 35 39 e Altornative
Heat Bred Before 1 TAI, % 0% 0% 321 || @ - Max DM Al

0 50 100 150 200 250 300 350
Days in Milk

[ost st Service Breeding, Ex itchi
pected change by switching to the
Cost Resynch Breedings, § ALTERNATIVE program
Heat Breedings, $
Eegr\im:y Diagnosis Method 214PR, % — .
preanancy Diagnosis Cost. §
Jactivity Monitors for Heal Detection 21458, % I—— s}
ysiem + monitors cosl. S 32000 |0 .
avage vave, § 8000 0 Avg.CR. % —d
Jaiue sfer cepreciation, § 24000 o 2 I i
otal cost per d o period, $1d 58 H
Maintenance, Sic 68 PCl,mo 04
ost Per Cowi. § 0017

Profit (s/nerdlyear) made by switching to the
ALTERNATIVE program

Net Present Value ($/cowlday)

Sun $6.38
o m $42,537 |
o

Current Alternative Return to INPUT sheet

e==O=== C urrent

@ Alternative
-------Max DIM Al

=
-
=
©
=
o
@
| S
o
%
S
O
&

100 150 _ 20Q 250 300 350
Days in Milk




UW-DairyRepro$Plus
Examine results

UW-Dairy Repro$ Plus o Z
WISCONSIN Victor € c;nrr!:aampueo Giordano EXM
=asison Department of Dairy Science W e

Roproductive Programs Summa

1% Service Postpartum Ovsynch | Presyneh. 100

2" and Following Services | Oveyneh | ovaynen

R Heat Bred Before 1" TA %
Heat Bred After 1% TAl, %
[CR Heat Bred After 17 TAL %
CR 1 Service TAI, %
CR 2™+ Services TAI, %
[Cost 1st Service Breeding, $
Jcost Resynch Breedings, $ X
@ Heat Breedings. $

regnancy Diagnosis Method
pregnancy Diagnosis Cost. §
JActivity Monitors for Heat Detection 2165R, % 18

ot T==IERNN ST Expected change by switching to the

=
H
Noluntary Waiting Period, o 50 72 & & [ ]
praximum DIM for Breeding, d R — § :: '
pIM 1st TAI d 60 72 Y 0= Current
Joat Brod Before 1 TAL, % 0% 0% g1 |l 0 Max DM AL

0 50 100 150 200 250 300 350
Days in Milk

Expected change by switching to the
ALTERNATIVE program

214-PR. % 8

fotal cost per d of period.
paintenance, Sid
fcost Per Cowid. §

Net Present Value ($/cowlday) Profit (s/nerdlyear) made by switching to the
s6.46 ALTERNATIVE program
S6.44
5642

S seu $6.44
g s m $42,537 |
saz

Current Alternative Return to INPUT sheet

| 068 | 000 |
0017 | 0000 PCl, mo o7

21d-PR, %

21d-SR

vg. CR




UW-DairyRepro$Plus
Examine results

Economic difference of programs

e unpyensity UW-Dairy Repro$ A z
@ WISCONSIN UW-Dairy Repros | Extension
=asison Department of Dairy Science Ulverehy of Wiawomsin-Sctemsion
Reproductive Programs Summar
[ Aternativo |
1 Service Postpartum Ovayne | Presynch. 100

2" and Following Services | Oveyneh | ovaynen

Voluntary Waiting Period, &
paximum DIM for Breeding, d

Cows Pregnant, %

Net Present Value ($/cow/day)

piM 1t TAl, ¢ o= Curront
Interval, d :: —e— Altornative
HeatBreg Before 1#TAL% [ 0% | 0% | | 83 2] || - Max DIM Al

[CR Heat Bred Before 1" TAI %
Heat Bred After 17 TAI, %
CR Heat Bred After 1% TAI, %
R 17 Service TAI %
R 2+ Services TAI, %
Cost st Service Breeding, 5 | Expected change by switching to the
Cost Resynch Broedings, $ 7 ALTERNATIVE program

Heat Breedi 18.5 19.5
Eegnim:y Diagnosis Method Y Paipation [Ultrasound| 210-PR, % 8

35 45

pregnancy Diagnosis Cost, §

0 50 100 150 200 250 300 350
Days in Milk

JActivity Monitors for Heat Detection 21658, % 18
ystom + monitors cost, $ 32000 0

avage vave, § 8000 0 Avg.CR. % s

Jalue after depreciation, § 24000 [ Vi
otal cost per d of period, $/d 658 | 000 pod 7

Maintenance, Sid 0.68 0.00

foost Per Cowia. § 0017 | 0000 PCl, mo o7

Profit (s/nerdlyear) made by switching to the
ALTERNATIVE program

Net Present Value ($/cowlday)

;xs:o

o

gun so30

m s42537 |

Current Alternative

Return to INPUT sheet

$6.31

Current Alternative

$0.13 = $47/cow per year net gain



UW-DairyRepro$Plus
An investigation

A B C
. Heat
1st Service Double-OvSynch .
detection

ReSynch-| Double- Heat

nd '
2"+ Services D32 | OvSynch detection

Voluntary waiting period, d 82 82 50
Interbreeding interval, d 42 49 21
CR at 1st service, % 45 45 33

CR at 2nd+ services, % 30 39 30

Giordano et al. (2011)
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UW-DairyRepro$Plus
Economic results

7.5 -O-Pregnant cows

7.0 O—O—0O0— 00— —0— 4-Non Pregnant cows

.
6.5 ® o

~ 6.0
5.5

ow/d

O 50

$

;:45
=,
3.5
3.0
2.5

2.0
70 90 110 130 150 170 190 210 230 250 270 290 310 330

DlM Giordano et al. (2011)
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UW-DairyRepro$Plus

Reproductive results

A B C
1st Service Double-OvSynch del’[_leec:?;[on
204+ Services D82 OvSynen detostion
21-d PR, % 22 25 15
21-d SR, % 62 60 50
Average CR, % 38 42 32
Average days open, d 131 136 151
Projected CIl, months 14 .1 14.0 14.9

Giordano et al. (2011)
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UW-DairyRepro$Plus
Reproductive results

100%
-&-Program A
90% ’,—‘ - *
-®-Program B ’,,-A A

—~ 80% T C

32 —-Program C e C

- 70% A ’

7)) 0 ol *

; ’

O 60% & ’

O 4

"g 50% o A: Double OvSynch + D32 ReSynch

c

S 40% < B: Double OvSynch + Double OvSynch

.

o ) . :
30% ‘ C: Heat breeding + Heat breeding
20%

*
10%
0% v
0 50 100 150 200 250 300 350

DlM Giordano et al. (2011)
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UW-DairyRepro$Plus

70 7 —m-Double Ovsynch + D32 Resynch (A) & - 46
0
-@-Double Ovsynch + Double Ovsynch (B) A 4 ‘2
65 - A
/ =
E -#A--Heat Breeding + Heat Breeding (C) /A - 42 ©
o & S
ED 60 m /" il 40 &l
T A )
= A - 38 =
% 55 - A 2
S - 36 c
w =
.2 50 m ‘ A 34 %
> : @
o : Larger marker =
2 y — 32 8
45 - y ¢
A Default value | 3
40 I I I I I 28
2275 2300 2325 2350 2375 2400 2425

Net Present Value (S/cow/yr)
Giordano et al. (2011)
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UW-DairyRepro$Plus
Reproductive results

2360 5 -8 -Double Ovsynch + D32 Resynch
-®-Double Ovsynch + Double Ovsynch /.

2355 ’,I
g -
-
S 2350 Impact of including
@
5 heat breeding
S 2345 - ’/ on TAI programs
2 y
g .’/’

2340 - o

./
2335
5 10 20 30 40 50 60 70 80 85

Percent of cows Al at estrus (%)
Giordano et al. (2011)
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Dynamic dairy farm model




Dynamic dairy farm model
Whole farm system approach

DYNAMIC NORTH FLORIDA DAIRY FARM MODEL
FEED (lbs)
P high MILK (Ibs)
DMI N FEED 513,432
553,280 11,470 132.10 51119 637.18
2.38% 9.21% 11.48%
CONC. AREA LIVESTOCK T T T
MANURE TOTAL RHA SEASON WASTE SYSTEM POND APPLIED
0 g 400 17000 100% | MANURE | NITROGEN _| NrTROGEN
NITROGEN | CONFINED BULLS HEIFERS | 1,049,441 5,550 3,951
0 80% 16 100%
l | 0.00% N LOST
WATER (gallons) PASTURE [ 000 | 28.81%
MAX RECYCLED MANURE
171.05 0% 787,823 PASTURE CROP SYSTEM SPRAYFIELDS
NITROGEN NITROGEN FIELD | AREA(AC) ‘ TYPE SPRING | SUMMER WINTER | NITROGEN
3,522 2,113 1 | 10 SPRAYFIELD (CORN | SORGHUM RYE 2,766
l\ 2 | 20 [SPRAYFELD [CORN IMILLET RYEGRASS
3 l 10 ;SPRAYFE LD ISORGHUM ‘ MILLET WHEAT
Back to the 4 20 SPRAYFIELD !BAHIAGRASS 'mmm OATS
START DATE MAIN MENU 40.00% 5 ‘ 10 SPRAYFIELD IMILLET ; SORGHUM RYE 30.00%
YEAR #YEARS 1,409 6 20 PASTURELAND [BAHIAGRASS  |BAHIAGRASS  RYE 1,185
2004 3 HELP READ ME 7 10 IPASTURELAND |BERMUDAGRASS | BERMUDAGRASS | RYEGRASS
B E i 20 nswnsuuoge»m ‘Mw;mss WHEAT
4 » Adobe A otmt Adobe Aaobat 9 10 {PASTURELAND |BERMUDAGRASS | BERMUDAGRASS |0ATS
NINO — S— 10 20  IPASTURELANDIBAHIAGRASS  |BAHIAGRASS  IRVE
70  !SPRAYFIELD 0-All-Soils son |
80 {PASTURELAND)
CLIMATIC FORECAST NINO YEARLY
RUN | OCTOBER to SEPTEMBER  |ENSOPHASE| NLEACH PROFIT
1 © 2004 2005 NINA 13528 56,455
2 2005 2006  NEUTRAL 14,429 85,773 N LEACH PROFIT
3 2006 2007 q 15.27% 85,480 LBS/month $/month
4 0 0 1,023 [ =] 5,101
SEPTEMBER 2007

Cabrera et al. (2005)
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Dynamic dairy farm model
Whole farm system approach

Cabrera et al. (2006)
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Dynamic dairy farm model
Whole farm system approach

DyNoF lo-Yictor E. Cabrera

Total Number of Bulls

Rolling Herd Average

Percent Seasonality

Amount Crude Protein

Concentrated Areas

Total Mumber of Cows |

Percent Heifers Raised

START LIVESTOCK |NITROGENM | SOIL | CROP | CLIMATE | ECONOMICS | OPTIMIZE |

3000

120
100

20000

MAIN MENU

100 v

Annual Confined Time |

high «

80|
0

Mote: Highlighted cells are more important

(Head) Adult Productive Group
(Head) Reproductive Bulls
0%=MNot Raised, 100%=all Raised

(Ibs) 12-month Production/Cow

0%=The Least, 100%=The Greatest
MNRC Standards (low=13.9, high=15.0)

% Time Spent on Concrete  Monthly |

% Time Spent in Concentrated Areas

Default ‘

Adjust
Livestock
Practices

View

Select Farm Size
-MAKE & CHOICE- ol

GRAPHS | MAIN |

Cabrera et al. (2005)
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Dynamic dairy farm model
Whole farm system approach

DyNoFlo-Victor E. Cabrera  MAIN MENU (X]

START | LIVESTOCK | NITROGEN | SOIL  CROP | CLIMATE | ECONOMICS | OPTIMIZE |

Field # Area o1 714 (¢ SPRAYFIELD
1 v| ACRES ' " PASTURELAND

_ SPRING/SUMMER | SUMMER/FALL | FALL/WINTER | DELETE al
CORN || SORGHUM v || RYE v

MAR APR MAY JUN JUL AUG SEP OCT NOY DEC JAM FEB MAR ENTER

DELETE

FIELD AREA  TYPE SPRING SUMMER WINTER
91.714 SPRAYFIELD CORN SORGHUM  RYE
183.43 SPRAYFIELD CORN MILLET RYEGRASS
91.714 SPRAYFIELD SORGHUM  MILLET WHEAT Se|eCt
183.43 SPRAYFIELD BAHAGRASS BAHIAGRASS OATS

91.714 SPRAYFIELD MILLET SORGHUM  RYE cro
2725 PASTURELANCBAHIAGRASS BAHIAGRASS RYE p
136.25 PASTURELANC BERMUDAGRAS BERMUDAGRAS RYEGRASS
2725 PASTURELANCBAHIAGRASS BAHIAGRASS WHEAT
136.25 PASTURELANC BERMUDAGRAS BERMUDAGRAS OATS

10 2725 PASTURELANCBAHIAGRASS BAHIAGRASS RYE

practices

OO~ & W=

Mote: If these do not represent your Farm, DELETE all. Then,
describe your Farm Field by Field, clicking ENTER after defining Default ‘
each field to populate the table,

Select Farm Size  =emememeeeee- VB mmmmmmmme
-MAKE & CHOICE-  v|  GRAPHS | MAIN | RUN

Cabrera et al. (2005)
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Dynamic dairy farm model
Whole farm system approach

DyNoFlo-Victor E. Cabrera  MAIN MENU X

START | LIVESTOCK | NITROGEN | SOIL | CROP  CLIMATE | ECONOMICS | OPTIMIZE |

— SIMULATION - ]
Starting Date: October of | 2004 Number of Runs | 4 v

— ENSO PHASE
(¢ 43-yr Average
Start Year . DELETE
O NIRA
2004 v
|~ "~ NEUTRAL DELETE all

Anticipate

OCTOBER to SEPTEMBER | ENSO PHASE i CI I m ate
1 2004 2005 MIRLA, '
2 2005 2006 NEUTRAL
3 2006 2007
4 2007 2008 43-yr Average
Mote: If these are not the ENSO phases you want to
run, DELETE all and select number of phases (runs).
Then, select each desired ENSO phase and click ENTER Default
to populate the table,

Select Farm Size ~ =mememeeeee- VI mmmmmmmme
-MAKE & CHOICE- e GRAPHS | MAIN |

Cabrera et al. (2005)
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Dynamic dairy farm model

Whole farm system approach

DyNoF lo-Victor E. Cabrera

~ SPRAYFIELDS

Percent Lost Flushing 238

Percent in Solids 6.5

Percent Lost Holding

9.21

Percent in Sludge 5.74

Percent Lost Spraving 16.17

40

TOTAL N LOST

Lost From Soil

30

— WATER -
Maximum amount

171.05
Percent Recycled 0

-PASTURELAND -
Lost From Soil

K

MAIN MENU

START | LIVESTOCK MITROGEN |SOIL | CROP | CLIMATE | ECONOMICS | OPTIM

IZE |

% Yolatilized During Flushing

% Removed With Solids
% Yolatilized in Storage Pond

% Fixed in Pond Sludge

% Wolatilized During Application

Control
nutrient
waste

% M LOST IN WASTE SYSTEM

% Yolatilized From Soil

(Gallons/Head/Day) Maximum Observed

% of Water Return to Facilities

% Yolatilized From Saoil

Default

View

Select Farm Size
-MAKE & CHOICE- v

GRAPHS |

MAIN | RUN

Cabrera et al. (2005)
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Dynamic dairy farm model
Applications for Florida farms

A

N leaching
kg/year

7,000 -

S

f LaNina O Neutral & EIlNino

1 1 - Current Practice
O 2 - Optimized Practice

6,500

m’ 3 - Feasible Practice

6,000

5,500

5,000

&
Pog .

4,500

4,000

65,000 65,5

Profit

00 66,000 66,500 67,000 67,500 68,000 68,500 ysgyyear

Cabrera et al. (2006)
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Dynamic dairy farm model
Applications for Florida farms

M La Nina
[] Neutral
El Nifo
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15001
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o o o o
o o o o
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Cabrera et al. (2006)



http://dairymgt.info/publications/AEE2006.pdf
http://dairymgt.info/publications/AEE2006.pdf

N leaching (kg)

Dynamic dairy farm model
Applications for Florida farms

5250
5200
5150
5100
5050
5000
4950
4900
4850

4650

4600

4550

4500

4450

4400

4350

=

—

-

—

-8- EIl Nino

Ni-1.006

NI-0.508

-

65

......... B NI =088 oo conpovsrsrsmesmssessasnusass)
NI
Profit Maximization
-#- La Nina
"""""""""""""""" Ni-0.255-@
____________________________ m-%----------------
69 70

Profit (1000 US$)

Cabrera et al. (2006)
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Dynamic dairy farm model
Optimal & feasible practices

Crude protein in diet
Low Confined time

Between 60 and 80%

Pasture rotation preferred
Bermudagrass-
bermudagrass-winter forage

Cabrera et al. (2006)
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Dynamic dairy farm model
Optimal & feasible crops (ha)

La Nina Neutral EIl Nino

Corn-corn-winter forage 9.19 8.46 8.71

Bermudagrass-

. 6.25 6.77 6.46
bermudagrass-winter forage

Corn-bermudagrass-winter

9.01 8.56 8.63
forage

Millet-corn-winter forage 3.87 4.54 4.53

Cabrera et al. (2006)
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Dynamic dairy farm model
Risk of N leaching

Probability of N leaching beyond 10 mg/L threshold

with full season Bermudagrass (April-November)

100%
90% et -
80% - |
70% -
60% -
50%
40% -
30%
20%
10% -
0%

s E| NI O
"’ = = neutral

meosemenese | Q NiNQ

0 5 10 15 20 25 30
N leaching (mg/L)
Cabrera et al. (2007)
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Integrated Farm System Model

Process based
RN read input <€ @

v

initialization
weather data

v

setup machinery

farm parameters

—\l' --------------------------------------------- > read weather data
2
. ~s spring operations
Rt s v
| crop growth
crop... storag? v

I harvest . _

N crop harvest
1 (0]
HE= v
' storage
N v v
N : e cows cow feeding
' ..' N v
’ cow management
soil « e L2
¥. manure manure handling
o v
fall operations

7

------------------------- economic analysis

/ / machinery file
U
R

output files

Adjusted from Rotz et al. (2012)

results

/




Integrated Farm System Model
3 Wisconsin (85-cow) systems (preliminary)

Convent. Grazing Organic

Alfalfa, ha 47 .4 37.7 45.5
Grass, ha 22.4 61.9 43.1
Corn, ha 42.6 16.3 16.8
Oats, ha 12.2 5 16
Soybean, ha 2.4 6.1 3.6
1st Jactation cows, % 36 30 31
Milk, L/cow per year 9,820 7,256 6,159
Milk price, $/hL 35.99 37.52 56.2
Grazing strategy Olgf; Qg\':lirs All animals | All animals
Housing facilities Free stall Tie stall = Tie stall
Manure storage lined earthen No storage = No storage




Integrated Farm System Model
3 Wisconsin (85-cow) systems (preliminary)

Convent. Grazing Organic

Milk, kg/ha 6,516 4,856 4122
Grain bought, t DM 187 104 107
Soybean bougnt [sold] t DM 19 [12] [4]
Total feed cost, $ 182,124 134,133 149,744
Milk sales, $ 297,834 231,384 294,179
Net return, $/cow 281 170 696

Net return, $/kg milk  0.0289 = 0.0234  0.1129
COq2eq, kg/cow perd  15.36 13.07 14.66
CO2eq, kg/kg milk 0.58 0.66 0.87
CO2eq, kg/year 476,623 405,565 454,780




Integrated Farm System Model
Scenarios for conventional farm

400 16 o A: Grazing for
_cg lactating cows,
. 350 13 E no milk decrease
S S B: Grazing for
e lactating cows,
%300 10 (:Ig 5% mill?decrease
Q Q)
250 7 _@ C: Same day
manure
i iIncorporation +
200 4 12-mo covered

2 " 0 0 O O tank storage



Integrated Farm System Model
Scenarios for conventional farm

0.040 0.600 A: Grazing for
lactating cows,
no milk decrease

ik

o
o
R
07
m

O
=)
&)
o

B: Grazing for
lactating cows,
5% milk decrease

0.450

o $/kg milk
kg GHG/Kg

C: Same day
manure
iIncorporation +
0.300 12-mo covered
2 " 0 0 O O tank storage
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Integrated Farm System Model
Scenarios for grazing farm

0.030 0.710 |
A: |Forage:grain

0.023 = ratio— 15% milk
= 0.645 €
= g
27 (3 B: lForage:grain
& 0580 & ratio—110% milk
0.008
Q 2
0515 pu C. Same day
° manure
iIncorporation +
0008 0.450 12-mo covered
2 O O O tank storage
Q)(b% v ?3( o g



Integrated Farm System Model
Scenarios for organic farm

0.120 0.950

A: lForage:grain

= ratio— 15% milk
= 0.108 0.838 E
E 2
k% ¢  B: lForage:grain
& 0% 0725 & ratio—110% milk
o 2
0.083 0613 pu C: Same day
manure
iIncorporation +
0.070 0.500 12-mo covered
% O O O O tank storage
S
%(b. ?2( @X
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