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Dairy Maragement

Dairy Management site is designed to support dairy farming decision-making focusing on model-based scientific research. The ultimate goal is to
provide user-friendly computerized decision support systems to help dairy farms improve their economic performance. Dr. Victor Cabrera focuses
on model-based decision support in dairy cattle and in dairy farm production systems. Dr. Cabrera's primary interest is to improve cost-efficiency
and profitability along with environmental stewardship in dairy farms by using simulation techniques, artificial intelligence, and expert systems. Dr.
Cabrera's research and Extension programs involve interdisciplinary and participatory approaches towards the creation of user-friendly decision
support systems. As an Extension Specialist, Dr. Cabrera works in close relationships with county-based Extension faculty, dairy producers,
consultants, and related industry.

© Opportunities @ Helpful Link
+ Ph.D. Student Opportunity - New! -+ Repro Money Program
© Latest Projects @ Contact

+ Improving Dairy Farm Sustainability

+ Genomic Selection and Herd Management
+ Dairy Reproduction Decision Support Tools
+ Strategies of Pasture Supplementation

+ Improving Dairy Cow Fertility

—
» Follow @vecabrera

Victor E. Cabrera
Assistant Professor o

Extension Specialist Dairy CQ,‘

Management UW-Madison Dairy Cattle Center Facts &
279 Animal Sciences Figures

1675 Observatory Dr.
Madison, WI 53706
(608) 265-8506
vcabrera@wisc.edu
More... s Victor E. Cabrera

@ uw

-+ University of Wisconsin - Madison
+ UW - Cooperative Extension

+ UW - Dairy Science

+ Dairy Cattle Reproduction

+ Dalry Cattle Nutrition

+» Milk Quality

-+ UW Dairy Nutrient

+ Understanding Dairy Markets

EY : or Dairy Profitabilit:

o

Victor E. Cabrera, Ph.D.

@ Admin Portal
Click Above to reach the Administrator Portal.

Feeding

© FeedVval 2012

© Grouping Strategies for Feeding Lactating Dairy Cattle
© Optigen® Evaluator

© Income Over Feed Supplement Cost

© Dairy Extension Feed Cost Evaluator

© Com Feeding Strategies

© Income Over Feed Cost

© Dairy Ration Feed Additive Break-Even Analysis

Heifers

© Cost-Benefit of Accelerated Liquid Feeding Program for Dairy Calves
© Economic Value of Sexed Semen Programs for Dairy Heifers

© Heifer Replacement

© Heifer Break-Even

Reproduction

© UW-DairyRepro$Plus: A Reproductive Analysis Tool that Includes Heat Detection Devices
© Economic Value of Sexed Semen Programs for Dairy Heifers

© Uw-DairyRepro$: A Reproductive Economic Analysis Tool

© Exploring Timing of Pregnancy Impact on Income Over Feed Cost

© Dairy Reproductive Economic Analysis

Production

© Milk Curve Fitter

© Decision Support System Program for Dairy Production and Expansion

© Economic Analysis of Switching from 2X to 3X Milking

© Lactation Benchmark Curves for Wisconsin

© Economic Evaluation of using rbST

© Alfalfa Yield Predictor: Using a Computer Application to Predict Irrigated Alfalfa Yield

Replacement

© The Economic Value of a Dairy Cow
© Value of a Springer

© Heifer Replacement

© Heifer Break-Even

© Herd Structure Simulation

Financial

© LGM-Dairy Analyzer

© Working Capital Decision Support System

© The Wisconsin Dairy Farm Ratio Benchmarking Tool

© Decision Support System Program for Dairy Production and Expansion
© Least Cost Optimizer

© LGM-Dairy Premium Sensitivity

© Return to Labor

© Estimate Your Mailbox Price

© LGM Dairy Feed Equivalent Calculator

© Net Guarantee Income Over Feed Cost for LGM-Dairy

Price Risk

© LGM-Dairy Premium Sensitivity

© Least Cost Optimizer

© LGM Premium

© LGM Dairy Feed Equivalent Calculator
© Milk Component Price Analysis

Environment

© Dairy Nutrient Manager

© Grazing-N: Application that Balances Nitrogen in Grazing Systems
© Seasonal Prediction of Manure Excretion

© Dynamic Dairy Farm Model




UW-Dairy Management Tools
Content for each tool

*Descriptive name
*Type: |
*Online i
*Spreadsheet e = ’%
*Installable ———
*Associated documents: e
Guide E
*|nstructions
*Presentation :
*Papers
*\VVideo demonstration
*Language versions
*Unit versions
*Country versions




Why decision support tools?
Farm specific decision-making

Assessment should be farm Farm conditions change
specific dynamically
Every farm is different Decisions should adjust

Market conditions User-friendly

change permanently applications
Impact decisions Easy to use, still robust



Demonstration of some tools
3 different areas of dairy management
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Feeding and nutrition
Grouping strategies for
feeding lactating cows

Reproduction e e "
UW-DairyRepro$Plus: A ... |
reproductive analysis

NPV ($/cow/day)
g g

nnnnnn

Replacement
Economic value of a dairy
cow




Nutritional Grouping Strategies



Strategies for grouping cows
Depend on farm and herd characteristics

Individual cow Farm characteristics
nutrient requirements Capacity to handle
°Energy lactating feeding
*Protein groups

*DMI

Number of lactating
cows on the herd

Adapted from McGilliard et al., 1983; St-
Pierre and Thraen, 1999



Nutrient requirement for a group
Energy and protein

Lead factor
Multiplicative factor to
adjust nutrient
requirements of a group

Stallings and McGilliard, 1984
St-Pierre and Thraen, 1999

NEgroup (Mcal) = 83™ Percentile of (NEgroup_cows)
CPgroup (%) = 83" 9 Percentile (CPgroup_cows)



Criteria for grouping
Several criteria exist

Dairy merit
Days after calving (DIM) Function of both FCM and
Based on stage of BW

lactation
Cluster (BEST)

Function of NE and CP.
Seems to be most efficient
criterion.

Fat corrected milk
Based on level of cp

production measured as
FCM

NEI

McGilliard et al., 1983
St-Pierre and Thraen, 1999



Value of NE, CP, and milk
Determine diets’ cost (August 2013)

Using referee feeds
Petersen method

St-Pierre and Giamocic, 2000

Corn: 9% CP + 0.91 Mcal = $0.27/kg
SBM: 54% CP + 1.00 Mcal = $5.87/kg

Price NE and CP Price of milk
NE ($/Mcal) = 0.116 $0.42/kg
CP ($/kg) — 0747 http://future.aae.wisc.edu/

http://dairymat.info/tools/feedval 12/
index.php




Optimize cows to a feeding group
Maximize the income over feed cost

Non-linear optimization
*|terative process
*Search for global
maxima IOFC

Max(IOFC) = SUM(IOF Cgroup)

IOFCgroup = Milk Value - Feed Cost



Grouping strategies
For feeding lactating dairy cattle

Projects

| lhﬂledc- Muﬂ LGM-Dairy 1

Grouping Strategies for Feeding Lactating Dairy Cattle
Overview | Uplosd Farm Detalls | Group Cows | ReapBenemts |  Sample Farm: Total Cows = 470

Upload Farm Detalls

—Prices
CP% Nel, MCal/Ib $/(Unit)
Com 0.1 0.9 6.72 ($/bu)
Soybean Meal 0.5 0.88 350 ($/ton)

Please note that the values highlighted with this color will be used by the tool.
Calculated Values

$/lb CP 0.14337 Edin
$/Mcal NEL 0.1174 it
Milk Price: 15.89 " ($/cwt)

—Download Parameter Excel File

Download Parameers Hie

—Upload Parameters as Excel File
Upload the Excel File: chooterile NoO file chosen Upload

—Current File/Data Status
Using Data from Default Parameters File on Server




Get the farm data
Farm time specific dataset

Cow information
Table of specific data

NE and CP value
‘Farm known value

*Calculated from corn and CowID Parity DIM ':'t',i}ﬁ’ f:'t""';,
soybean meal 6234 1 84 62 41
132 7 118 73 3.8

_ _ 6196 1 198 85 3.4
Milk price 6149 4 199 114 3.6
‘Farm known value 5na5 o | 280 @ P1 | 43

Grouping strategies
°Farm current situation
*Possible situations

Additional information
*Cow’ s BW, or
*Parity’ s average BW



Grouping strategies

Farm possiblilities

How many
groups farm
can do?

Currently

grouping?

How many
groups farm
does?

Current diet
formulation

Size of
possible
groups

How many
groups farm
can do?

Additional
costs and
benefits

Current diet
formulation

Size of
possible
groups

Additional
costs and
benefits




Tool illustration
Economic impact of grouping

Current situation
Lactating cows 470
Numloer groups 1
NE, Mcal/lb 0.80
CP, % 17%
Possible situation
Numloer groups 3

Group sizes 100, 100, 270

Added cost, $ $1,000/month

Milk loss 2.2( kKg/cow

Milk loss time 4 days

Saved cost, $ $0




Decision support system illustration
Cluster grouping criteria

Possible situation
Cow NE, CP IOFC,
numbers | Mcal/kg % $/cow/day
Group 1 270 1.56 16.05 9.3
Group 2 100 1.43 14.18 7.2
Group 3 100 1.37 13.07 4.7
$1,336

Annual value of grouping
$147,000/470 cows

Cabrera et al., 2012

x1,000



Analysis from dairy farm records
30 Wisconsin dairy farms

Cluster grouping

One group vs. 3 *83' percentile CP and NEI

groups
*Same size groups

Same prices for all
*$0.35/kg milk
*$0.316/kg CP

Project ight
*$0.1174/Mcal NEI rojected body weig

*500 kg primiparous
*590 kg multiparous



Analysis from dairy farm records
30 Wisconsin dairy farms

Number of | Income over | Income over
lactating Feed Cost | Feed Cost
cows (n=30) | (1 group) (3 groups)

$/cow per year

Mean 788 $2,311 $2,707
Minimum < 200 P697 $1,059
Maximum | > 1,000 $2,967 $3,285

Increase of IOFC ($/cow

per year) After reasonable extra
*Between 7 and 52% costs |
*Mean = $396 *Still increased net margin

*Range = $161 to $580 of between 5 and 47%
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UW-Dairy Repro$ Plus: A
Reproductive Analysis Tool



Reproduction costs and returns
Get the most net benefits

Calves

Costs Returns




Reproduction vs. expected value
Herd profitability depends on reproduction

100
90
80
70
60
50
40

Percent Pregnant, %

30
20
10

0

94 114 136 156 178 198 220 240 262 282 304 324 346

Days Open

7.25

6.90

6.55

6.20

il
0o
v

5.50

Expected monetary value (EMV), $/cow per d



UW-Dairy Repro$ Plus

Farm specific economic assessment

UW-Dairy Repro$ Plus v 4 g
abrora jordano XLENSION .
@WLSCONSIN &:.;g&mtwwos%mu E? THE UNIVERSITY Uw.Dairy Repros P|_u3 EXUWI'EHSIO"
porss lensel ] p—— ! WlS( ONSIN Victor E. Cabrera & Julio O. Giordano et I
T mADISON Department of Dairy Science B t—
1. Herd Parameters 3.1 Curves (Ib/ t)
Pen 2 . = = e eproductive Programs Summa
Party 2 3 20! 2 o i 28 Current
Body Weight, Iblcow 3 7] 120 128
Parity 1 1,350 4 T 116 125
Parity 2 1,400 s ) 112 120 Prasynch-
P 3 1,450 | 6 U L i " Ovsynch .
m'.'.'.':.'u'.y Culling, %lyr 2 3‘821. 7 — % 9 104 1% Service Postpartum Ovsynch-12 100
s - e e 2 % .
s — - B0 1 i
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S — : : o | & e |
Dry Period Fixed Cngot $id 2.20 80 mum'y wamng Period ' ¢ 60 72 3 50 E
Famalo Cal Vduso. $ 2 faximum DIM for Breeding, d 330 &
Hettr F:'o;n:::;mn Value, $ 1,250 _ JIM 18t TAL d 60 72 ® 30 4 —Cp—Current i
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. — : SR 1" Service TAI, % 33% 42%
el J 18 o SR 2™+ Services TAI, % 30% 30%
[moch oos gy | Jale= Sost 181 Service Breeding, § | 267 | 345 Expected change by switching to the
5. Do you know total breeding costs (semen, hormones, and pregnancy diagnosis)? Sost RGS)‘nCh Breedings. s 26.7 28.5 ALTERNATIVE program
i “Yos" chock box . . :
6. Reproductive Program Parameters 7. Heat Detection Labor Cost jw Heat Qmwlqgs. s Vv 185 ‘J 19.5 21d-PR, %
_ — — regnancy Diagnosis Method Palpation [Ultrasound
EZ%“”.’SS"J&? 5 N 22 - Ima 75 25 Legn?ncy Dnagnosns cost 33 s 21d-5R, %
M DIM for Breeding, d 330 Activity Monitors for Heat Detection
DIMto1* TAlL d 60 72 8. Activity Monitors for Heat Detection - -
L = o B e o Avg. CR %
CR Heat Bred Bofore 1° TAI, % 0% % 250 o salvage value, § 5000 g
g.? Hm A::;;l« T:"LT’AGI . g:: g g : /alue after depreciation, $ 24000 0 .
i or R - o
CR 1* Service TAI, % 33% 2% 10 g otal cost per d of period, $/d 6.58 0.00 '
CR2%s Services TN, % 30% 30% 2 o% Aaintenance, $/d 0.68 0.00
Coatof 2+ Sericon 1AL § NP E——— “ost Per Cowld, § 0.017 | 0.000 PCI, mo
Cost of Heat Breeding, $
Cost resynch before preg check, $ Palpation, $/hv 105
ngx&c?:’m d 137 Unraeound s/sr;' 135 an Net Present Value ($/cow/day) Profit (%GMT:;:;::;ZEWIWhmg to the
10. Labor Required for Injections and Labor Required for Pregnancy Diagnosis ) program
Mon Tue $6.385
Inectons heid ; > $6.30
g Cous| 50 3
] I = 3 so2s
8 s6.20
@
- §$615
>
S $6.10 542! 537
s0.05 $6.14
Emm“ Cost Vial.§ __#Doses Parity Group 1o ANALYZE  mun ANALYSIS $6.00 . .
e e e T Camromt Alurmstive Return to INPUT sheet
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Reproductive performance
Always current vs. an alternative program

Example: (first service)
OvSynch vs. PreSynch-

i OvSynch and
—o—current .| Heat detection vs no heat

e==@=== Alternative : .
------- Max DIM A ; detection
100 150 200 250 300 350
Days in Milk

X
o
c
©
c
o
@
| ==
o B
»
S
@)
o

Expected change by switching to the

Alternative program is ALTERNATIVE program
better 21d-PR, %
Improved 21-d PR, SR, 214-SR, %
and CR Avg. CR, %

DO, d

PCI, mo




Economic performance
Always current vs. an alternative program

Net Present Value ($/cow/day)

$6.10

Current Alternative

Alternative program
brings more net return
$38/cow per year

Example: (first service)
OvSynch vs. PreSynch-
OvSynch and

Heat detection vs no heat
detection

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




Repro$ Plus application 1
TAIl and heat detection interaction

A B C
18t Service Double-OvSynch Hea'l:
detection
. ReSynch-| Double- eat
nd
2"+ Services D32 | OvSynch |detection
\Voluntary waiting period, d 32 32 50
Interbreeding interval, d 42 49 2
CR at 18t service, % 45 45 33
CR at 2"+ services, % 30 39 30

Giordano et al. (2011)




Repro$ Plus application 1
Expected monetary value (EMV)

7.5

EMV ($/cow/d)
W A A OO O N
o (o= ] N o o (o= ] N o

N N W
© v o

O-Pregnant cows

4Non Pregnant cows

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

DIM

Giordano et al. (2011)




Repro$ Plus application 1
Reproductive performance

100%
-&-Program A
90%) ‘,O'
=®-Program B % /,‘A
—~ 80% -
S ’ —9-Program C 7
@ 70% /-
2 o
8 60%
‘s’ 50%
c
o 40%
o
Q. 30%
20%
10%
0%
0 S0 100 150 200 250 300 350

DIM Giordano et al. (2011)




Repro$ Plus application 1
Sensitivity to service and conception rates

70 v @~ Heat Breeding + Heat Breeding (C) A a8 "
-@-Double Ovsynch + Double Ovsynch (B) A - 44 ‘:
65 = A E
bt -A-- Double Ovsynch + D32 Resynch (A) A - 42 ©
£ ‘ 60
S A O
D 60 - A - 40 o
a £ < 39
1 /’ =
. A L33 =
S ,, 2
S 55 - A © 9
Q S oC =
T - 36 - 2
(o' o 9
m = v
50 250 - 34 23T
& Larger marker = default c 9
L A value L; 39 8
45 - Vs
A - 30 30
40 T T T T T 28
2275 2300 2325 2350 2375 2400 2425

Net Present Value ($/cow/yr)
$2,291 $2,336 $2,360 Giordano et al. (2011)




Repro$ Plus application 1
Impact of heat Al services for = 2 services

2360 -

- -Double Ovsynch + D32 Resynch
-®-Double Ovsynch + Double Ovsynch y

N
w
o
o

N
w
Ul
o

2345 -+

Net Present Value ($/cow/yr)

2340 -

2335

5 10 20 30 40 50 60 70 80 85
Percent of cows Al at estrus (%)

Giordano et al. (2011)




Repro$ Plus application 2
Chemical test for early pregnancy detection

[Specificity [Sensitivity]\[ Early Ioss] [Questionable]

Non Pregnant ralise Re-check | Abortion
pregnant pregnant

Time
loss

COSts

Giordano et al., 2013




Repro$ Plus application 2

The value of shorter interbreeding (IBl)

Net Present Value ($/cow per yr)

2,990 -

2,940 -

2,890 +

2,840 -

2,790 -

2,740

*-IBl 28 d <-IBI 35d &IBl 42 d 4Bl 49 d -O-IBI 56 d
X —
x——X g — %
$51 / _
O —Q— —4 _ CT
$47 ././- TU
" "
$47 A/A/A
A A — a _
$37
oO— ‘O/O
30 | 40 | 50 60 | 70 | 80 90

Cows inseminated after detection of estrus (%)

Giordano et al., 2013




Repro$ Plus application 2
Test of shorter IBIl programs

Chemical Test 31 - 35d IBI

| 1
TAI
oo DAL 1
24 d 6d ‘1 d 56 h ‘
Z o O—O0—0—0
VWP TAI 1 1 1
l _______ ED+Al ‘ GnRH PGF GnRH
o 14d v 12d ' 7d 56h
PGF PGF GnRH PGF GnRH RP  TAI
___________________ ED+A l l
: 31d ! 7d ¥56 h
GnRH PGF GnRH

Rectal Palpation 39 d — 42 d IBI

Chemical Test 24 - 28 d IBI

[ \
TAI
...... ED+Al g
17d 6d l1 d 56 h ‘
O O O Oo—0
VWP TAI 1 1
1 _______ ED+AI | l GnRH PGF GnRH
o 14 d 14 12 d R 7d 56 h
PGF PGF GnRH PGF GnRH ED + Al TU TAI
"""""""""""""""""" 1
24d 7d ‘56 h l
" a ? O ?—O
GnRH PGF GnRH
| )
Transrectal Ultrasound 32d-1BI1 35d

Giordano et al

., 2013




Repro$ Plus application 2
Reproductive performance

100%
90%

80%

o”
.....

—e— Early 31 d chemical test:
99% Se, 99%Sp, 0% Preg.
loss, 0% Quest. diagnosis.

50%

Pregnant Cows (%)
-
$

=" =" Late 39 d conventional

30 rectal palpation test

200% ——

Early 31 d chemical test:
94% Se, 94%Sp, 10% Preg.
loss, 10% Quest. diagnosis.

10%

0%

50 100 150 200 250
DIM

Giordano et al., 2013




Repro$ Plus application 2
Economic performance

2970 -

- CT24 i s3: i,
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2850

Specificity (%) 99 9499 9499 9499 9499 9499 9499 9499 9499 9499 9499 9499 94 99 9499 94 99 9499 94
Sensitivity (%) 99 97.3 957 94 99 973 957 94 99 97.3 957 94
AIED (%) 30 46.7

63.3

99 973 95.7 94
80

Giordano et al., 2013




Repro$ Plus application 2

Economic performance

$ per 1% or $0.1

% Sensitivity 98/97 | 94-99

% Specificity 98/97 | 94-99

% Pregnancy loss | 6/6.6 @ 0-10
% Questionable 3.3/8.5| 0-10
% Estrous detection, 50 | 30-80
$ CT cost 2.4 | 0.5-5

Base |Range CT31vs CT24 vs
RP39 TU32
+5.3 +4.5
+3.1 +2.5
-3.1 -2.5
-0.4 -0.3
0.097 -0.220

-0.0175 -0.0192

Giordano et al., 2013




Repro$ Plus application 2
Economic performance

Break even

CT31 vs RP39 CT24 vs TU32

% Sensitivity 96.4 94.9
% Specificity 05.1 93.2
% Pregnancy loss 8.9 10.5

Early chemical pregnancy test
Profitable when Sensitivity >95%,
Specificity >93%, Early pregnancy
loss <11%

Giordano et al., 2013




Economic Value of a Dairy Cow



Economic value of a dairy cow
Projected net return

Discounted future net Includes transaction
return replacement cost
Always compared to a Salvage value - Springer

replacement cost

$300 |

$225

$75




Basic principals of calculation
Markov-chains

@ rrrrnranrn s nnnn@
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MIP

Replacement

L 2
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Cabrera, 2012




Importance of the cow value
Critical economic implications

Optimal management of
herd
Keep or Replace /A

Value

Important information
Value of a preghancy
Cost of a pregnancy loss
Cost of a day open

Crucial decisions
Treat or not treat
Breed or not breed



The economic value of a dairy cow

nline decision support tool

WISCONSIN The Economic Value of a Dairy Cow Eﬁension

Victor E. Cabrera, Department of Dairy Science

UNIVERSITY OF WISCONSIN-MADISON University of Wisconsin-Extension
Overview ‘ Single Cow Analysis | Herd Analysis \ 0o - [ L&
~INPUTS - Edit Values in This Block — OUTPUTS - Interactive Results
Evaluated Cow Variables Value of the Cow, $
Current Lactation 2 .
a Compared Against a Replacement, $
Current Months after Calving @ Milk Sales, $ —
Current Months in Pregnancy 0 ] Feed Cost, $ 238
Expected Milk Production Rest of Lactation, % 100 Calf Value, $ >
Expected Milk Production Next Lactations, % 100 Non-reproductive Cull, $ 85
Replacement Cow Variable Mortality Cost, $ 16
Expected genetic improvement, % additional milk 0 Reproductive Cull, $ 4
Reproduction Costs, $ 5
Herd Production and Reproduction Variables
Replacement Transaction, $ 704
Herd Turnover Ratio, %/year 35
Rolling Herd Average, Ib/cow per year 24,00t Herd Structure at Steady State
21-d Pregnancy Rate, % 18 - Days Inmilk 224
Reproduction Cost, $/cow per month 20 Days to Conception 122
Last Month After Calving to Breed a Cow 10 H LGl 52
Do-not-Breed Cow Minimum Milk, Ib/day 50 ReprosuchiveiCIEling A
Pregnancy Loss after 35 Days Pregnant, % | 22.6| bl L A
Average Cow Body Weight, |b 1306 1st Lactation, % 43
2nd Lactation, % 27,
Herd Economic Variables >= 3rd Lactation, % 30
Replacement Cost, $/cow 1300
Salvage Value, $/Ib live weight ’ 0.38 Economics of an Average Cow, $/year
Calf Value, $/calf 100 Net Retum, $ 1969
Milk Price, $/cwt 15.88 e At 3806
Milk Butterfat, % | 3.5 Feed Cost, $ 1522
Feed Cost Lactating Cows, $/Ib dry matter 0.1 Calf Sales, $ 60
Feed Cost Dry Cows, $/Ib dry matter ' 0.08 b sl S g 198
Interest Rate, %/year 6 Mortality Cost, $ -38
’ ‘ Reproductive Culling Cost, $ -59
Analyze Reproductive Cost, $ 80
ﬁ

Example:

Value of this 2nd
lactation, 1 MIM,
open cow is $897



—INPUTS - Edit Values in This Block

Cow Variables
Current Lacta

Current Months after Calving
Current Months in Pregnancy
Expected Milk Production Rest of Lactation, %
Expected Milk Production Next Lactations, %

Replacement Cow Variable

Expected genetic improvement, % additional milk

Herd Production and Reproduction Variables
Herd Turnover Ratio, %/year

Rolling Herd Average, Ib/cow per year
21-d Pregnancy Rate, %

Reproduction Co er month

Last After Calving to Breed a Cow
o-not-Breed Cow Minimum Milk, |b/day

Pregnancy Loss after 35 Days Pregnant, %

Average Cow Body Weight, b

Herd Economic Variables
Replacement Cost, $/cow

Salvage Value, $/Ib live weight
alue, $/calf
Milk Price,

Milk Butterfat, %
Feed Cost Lactating Cows, $/Ib dry matter
Feed Cost Dry Cows, $/Ib dry matter
Interest Rate, %/year

35
24,001 §
18

<>

@ ®E

20
10

<»

50
22.6

\ 1306 /

1300
0.38
100
16
<)
0.1
0.08

Analyze

Single cow analysis
Decision for specific cow

—OUTPUTS - Interactive Results

Value of the Cow, $

([ e28

Compared Against a Replacement, $
Milk Sales, $

148
Feed Cost, $ -157
Calf value, $ 26
Non-reproductive Cull, $ -126
Mortality Cost, $ -24
Reproductive Cull, $ 12
Reproduction Costs, $ 45
Replacement Transaction, $ 704
—
Herd Structure at Steady State
Days in milk 224
Days to Conception 122
Percent of Pregnant 52
Reproductive Culling, % 8
Mortality, % 3
1st Lactation, % 43
2"d Lactation, % 27
> 39 Lactation, % \ 30
Economics of an Average Cow, $/year
Net Return, $ 1998
Milk Sales, $ 3834
Feed Cost, $ -1522
Calf Sales, $ 60
Non-Reprod. Culling Cost, $ -198
Mortality Cost, $ -38
Reproductive Culling Cost, $ -59
Reproductive Cost, $ -80

wehinnnrnac rnar' 3



Herd analysis
Decisions at the herd level

—INPUTS - Edit Values in This Block —~OUTPUTS - Interactive Results
Download Parameter Excel File Number of Cows: 1595
Download Parameters File Creating Excel Spreadsheet ...
pload Parameters as Excel File - Progressbar
Select the Excel File:
|  Choose File = HerdValued /CowID Cow Value,$ CowID Cow Value,$)
3747 -5685 4846 -2687
Replacement Cow Variable = 6752 -5086 4540 -2649
Expected genetic improvement, % additional milk | 0 4370 -4686 3838 -2614
6141 -4119 6402 -2602
Herd Production and Reproduction Variables | 5666 -4094 6050 -2579
Herd Turnover Ratio, %/year 35 | 5331 -3999 6736 -2579
Rolling Herd Average, |b/cow per year | 24,001 4 6963 '3941J| 417:}”[ -2572
= 6552 -3651 423 -2550
21-C Pregnancy Rate; % 18 9l [[Taze3] -3517 6918 -2525
Reproduction Cost, $/cow per month » 20 6362 -3488 6472 -2505
Last Month After Calving to Breed a Cow 10 é 4799 -3440 5508 -2488
Do-not-Breed Cow Minimum Milk, Ib/day | 50 4104 -3297 5681 -2484
Pregnancy Loss after 35 Days Pregnant, % 22.6 2;2.8, :gfgfﬁ zggﬂ :g:;g
Average Cow Body Weight, |b 1306 4906 =000l cc33 -2430
. I 4906 3090 6633 2430
6122 -3064 5790 -2423
Herd Economic Variables
6224 -3041 6801 -2420
Replacement Cost, $/cow _ 1300 6928 23028 6857 22420
Salvage Value, $/Ib live weight » 0.38 6748 -2973 6820 -2388
Calf Value, $/calf 100 6666 -2908 4586 -2333
Milk Price, $/cwt | 16 38:;,, '2892 42:‘2’( igg;
i 41 -277 57 -
Milk Butterfat, % | 2= 3727 -2724 6303 -2282
Feed Cost Lactating Cows, $/Ib dry matter 0.1 4639 -2700 6975 -2282
Feed Cost Dry Cows, $/Ib dry matter _ 0.08 4876 -2693 o] o)
Interest Rate, %/year 6 ( )/
Analyze




Economic value of a dairy cow
Practical decision-making

Cull or not cull

Positive cow value
indicates cow brings more
value than replacement

$1,900 o=
$1.320 ——— .
$7 40 - — Average
__________________________ 8 MIM, 2 MIP sssssssesssessnesennss O +20% MilK
il 28 o -20% milk
-$1,000 o——o——0——0——0——o0——0—

1 2 3 4 S 6 7 8

Lactation



Economic value of a dairy cow
Practical decision-making

Breed or not breed
Better chance for higher
value cows

— Average
O +20% milk
O -20% milk

$1,800
$1,340
$880
$420
-$40
-$500

1 2 3 4 5 6 7 8 9 10

Months after calving



Economic value of a dairy cow
Practical decision-making

Treat or not treat 20
More investment allowed in :
higher value cows

$900
&L
- $675
S gas0
g Pregnant 3 MIM
> $225 Pregnant 5 MIM
8 $0 Pregnant 7 MIM

-$225 .
Months after calving



Economic value of a dairy cow
Practical decision-making

O 1st Lactation ¥ 2nd Lactation
Calculate the Value of a 3 3rd Lactation 4 4th Lactation

pregnancy $240
Difference between $011
pregnant and non-pregnant

$183

, $154
g
{125

3 4 5 6 7 8

Months after calving



Economic value of a dairy cow
Practical decision-making

© 1st Lactation ¥ 2nd Lactation
3 3rd Lactation 4 4th Lactation

Calculate the cost of a
pregnancy loss
Difference between non-
pregnant and pregnant

1234567829

Months in pregnancy



Economic value of a dairy cow
Practical decision-making

Calculate the cost of a

day open 2nd Jactation cow
Difference between value

of non-pregnant cow in 2 7 $900
successive days s $675
= $450
> $225
, Q $0
O
J@ %; VS. M cone 4
1 8 15
E.g., $5.16 (month 2-3) Months after calving

and $4.26 (month 5-6)



Herd Selection Guide

fai)
AgSource

Breeding and replacement decisions

Current Lactation Lifetime Average Genetics | Test Day

LS LS Gen LS |Exp.Rel.

ME Milk |SCC (TCI ME Milk |SCC |TCI NMS$ | Ind. |Milk |SCC $

46513 11 46513 1.1 99 $4,576
43440, 0.8 43440 142 78| 09| $3,684
42577 1.9 42577 146 131 1.3| $3,571
42690, 14 42690 567 109| 0.9| $3,468
41259| 1.6 41259 340 12| 15| $3,156
42777, 24 42777 20 125| 2.2| $3,130
39417 54| 2404| 39616, 05| 2404| 318 128| 3.9 $278
33255 0.9 428| 35944 4.6 428 71 131 1.2 $276
33183 1 -913| 34185 1.7 -76| 344 $273
31578 14| 3517 34188, 3.8| 3517 285 19| 14 $273
34011 3.8 34011 3.8 $270
33609, 1.6 33609 185 59 1.9 $269
27406 0.8 612 36670 1.9 226 194 115 1 $265
33556 0.9 33556 124 100( 0.8 $256
17783 1.2| -6148| 26926| 3.3| -6148 47| 1.1
23564 2.1 23564 53| 2.1] ($3,654)
19546 1.7 19546 34 1.7 (95,
19173 1.6 19173 41| 0.8| (95,15
18936 1.6 18936 41| 1.6 ($5,384)
17321 1.3 17321 34| 1.3] ($5,958

New report
being offered
to = 3,500 dairy
farmers in
Wisconsin

Economic
values of cows
calculated with
tool
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Cow nutrient requirement

Energy

Total net energy
(NEtotaI)

Energy required for
maintenance + energy
required for milk
production

NE:otai ( Mcal) = NEnmaintenance + NEmiix

NEmaintenance
Function of animal body

weight

NEmaintenance = 0.079 x BW?-75

A

Js
i 2 W‘?

t;w

,A

NE miik
Function of milk and fat
production

NEmii = Milk x (0.36 + 0.0969 x Fat%)

NRC, 2001



Cow nutrient requwement
Protein

Total crude protein
(CPtotaI)

Protein required for
maintenance + protein
required for milk

production CPiotal (g) = CPmaintenance + CPhmiik
CPmiix

CPmaintenance Function of milk and fat

Function of animal body production

weight

CPniik = Milk x (4586+1036 x Fat%)
CPmaintenance = 104.78 + 0.73 x BW

- 0.00015432 x BW? McGilliard et al., 1983



Cow feed requirement
Dry matter intake

Total dry matter intake
(DMI)

Function of DIM, BW, and
4% fat corrected milk (4%
FCM)

DMI (kg) = (0.372 x 4% FCM + 0.0968 x BW®-75) x (1 - e(-0.192x (DIW7) + 3.67))

4% FCM = 0.4 x Milk + 15 x (Fat%/100) x Milk

NRC, 2001



Cow body weight

Measurements not always available

1,400

Q

_ 1,300

L

D

D 1200 o Lactation 1 (1,100 Ib)

S o Lactation > 1 (1,320 Ib)

>

T o

m
El:cstlma_tlon based on e e e
'D?If/;[ ation Days after calving

*Cohorts’ average BW

Korver et al., 1985 function
fitted to NRC, 2001



Additional costs and benefits
Impacts grouping feeding strategies

Management cost
*Additional labor

Avoid costs
*Extra management

*Additives savings

Milk depression
*Cow social interactions
*Diet changes




Why farmers do not group more?
Trying to find most important constraints

2-page mailed survey

A, BASIC DAIRY FARM INFORMATI¢

Al

ymber of dairy cattle you 1y have on your farm:
1. No, of  cows (cows milking)
of seplacement beifers (17 day of ag

of bals for natural service: ]
Milk production on your farm

1. What is the olling berd average (RHA) for your herd? thicow per year
What s the ypical dsly bulk ank o ipped for you Berd? ib'cow per day

A3, Describe the primary ma
AL Gender:  Mai
Ad2
A3, Education:

e of first cavingy ]

r of the dairy operation
Female

graduated with 2-yeas degree or tech

ole of
f or amy otber £

utritionist for the dairy operation (check al that 3pply)
O Yoursel s o
Prwvate consilting m

family member: eed company represeatative
omsst ther

) Veterinanian o
25 pasture-based system during the grazing

A5, Do you consider your farm to be managed predominantl
season”
YES. No

A6 1s your farm certified organic (or in the cestification process)?
OYES, ©NO

scribe yous primary housing facilty for lactating cons
4. Perceatage (%) of cows boused indsvidually in tie-stall or stanchion barn
£ 100%: SKIP 3 to question A8.,0 Other %% None
. Cows housed in groups:
A.7.5.1. No. of groups, peas, or strings:
2. Type of group bousing (check all that apply)
0 Free stal bam; hade structure, 0 Open diry

ot
Bedded pack pen under 1o0f, O Compost bedded pen under roof,
ONone: O Other: [
b

Indicate your level of agreeme

following satements
a mumber

B.FEEDING & RATIONS FOR LACTATING COWS

0 to 35% feeding same
ration to all lactating

B.L. Describe your feeding system for lactating cows (check all that
) One or more total mixed ration(s) (TMR. il feed g

O Additional forage fed: please descri

O Other
O3 Forage and concentrate ead
Concentrates fed in computer feeder

Concentrates fed inn
Concentrates top-dessed m tie-sall stanchion milking barm,

B.2. Do you feed di

ingredie
cows). SKIP tion B.2.

ion (forages and concentrates mixed, but additional feed provided):
tes fed i computer feeders

trates fed in milking parior
top-dressed n tie-stall stanchion milking barn

elivered separately (oo mixing)
5 Concentrates

Iking parlor

ferent rations (diets) o lactating (milking) cows?
any i 1o o

pply)
for a given ration are mixed into one

be:
fed in robotic milking system

D Other ]

1 |Perception of milk drops

CYES, How NO: SKIP  to question B
B3, Feeding Groups ing Cows, Tndicate yous level of agreement with the
regarding grouping lactting cows for eeding purpores In each row, circle 3 mber x
1 feed different rations based on: o Dimgree  New Arree  Stiveeh
Freshvs.al otber Iactating coms 1 2 4 s
Stage of lctation for non-fresh cows 1 2 3o+ s
Parity (lactation number) 1 2 3 4 5
Mk productin 1 2 s
Body condition Body weight 1 2 34 s ]
Health relaed isses 1 2 34 s
Reproductive status (pregaant vs.opea) 1 2 3 s
1o not believe more than one diet i nooded 1 2 34 s
Teamotdoit 1 2 34 s
Otter [ ] 2 34 s
BA. Constraines to Feeding Groups of Lactating Cows, Tndicate your evel of agseement with the fol
p consirunts to baving more feeding groups for your lactating cows.In each row, cicle

anumber
Reasons 1 do n

ot feed more rations (diets) Sroad pc N Age

3 |Conflicts w/repro group

— to my lactating cows: Dieree
Dioaree Cun 1 2 3 ¥
1 2 3 5 Not enough labor or personnel to handle it 1 2 3 4 5
1 2 4 5 Desire to keep it simple 1 2 3 4 5
1 3 M 5 Mk drops when cows are moved to differeat groups 1 2 3 s 5
1 2 4 5 Conflicts with grouping for reproductive purposes 1 2 3 4 5
1 2 s s ionist does ot want o 1 2 3 4 5
1 2 4 5 1 2 3 4 5
1 2 4 5 1 2 3 4 5
Reproduction (ie. breeding, pregnant, DNB, etc ) 1 2 4 5
Tdo not believe multiple groups ate worth the 1 2 4 5 ou consider becomming  demonstration farm for implementatio of ideas? O YES, O
o —— 3 3 5 Thank you very much for completing the survey! Your inputis valuable and important!
| — S

Results (responses)

~200 Wi
~59 MI

4 Facilities do not allow

5 Don't believe are needed
6 Nutritionist don't want
7 Labor or personnel

Cotreras-Govea et al., 2013



Economic value all cows In herd
Ranked values for better decision-making

Herd’ s individual cow |

values 5892 @ -1,123
Candidates for

6344 -243
replacement
Best performing animals 435 -10
Treatment decisions

221 269

5543 2,213




