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Decision Making Tools for Dairy 
Producers!



DairyMGT.info!
Decision support tools!



UW-Dairy Management Tools!
Content for each tool!
• Descriptive name!
• Type:!
• Online!
• Spreadsheet!
• Installable!
• Associated documents:!
• Guide!
• Instructions!
• Presentation!
• Papers!
• Video demonstration!
• Language versions!
• Unit versions!
• Country versions!



Why decision support tools?!
Farm specific decision-making!
Assessment should be farm 
specific!
Every farm is different!

Market conditions 
change permanently !
Impact decisions!

User-friendly 
applications!
Easy to use, still robust!

Farm conditions change 
dynamically!
Decisions should adjust !



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

Reproduction!
UW-DairyRepro$Plus: A 
reproductive analysis!

Replacement!
Economic value of a dairy 
cow!



Nutritional Grouping Strategies!



Individual cow 
nutrient requirements!
• Energy!
• Protein!
• DMI!

Strategies for grouping cows!
Depend on farm and herd characteristics!

Number of lactating 
cows on the herd!
!

Farm characteristics!
Capacity to handle 
lactating feeding 
groups!

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



Lead factor!
Multiplicative factor to 
adjust nutrient 
requirements of a group!

Nutrient requirement for a group!
Energy and protein!

NEgroup (Mcal) =  83rd Percentile of (NEgroup_cows)!

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

CPgroup (%) =  83rd Percentile (CPgroup_cows)!



Days after calving (DIM)!
Based on stage of 
lactation!

Criteria for grouping!
Several criteria exist!

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

Fat corrected milk!
Based on level of 
production measured as 
FCM!

Dairy merit!
Function of both FCM and 
BW!

Cluster (BEST)!
Function of NE and CP. 
Seems to be most efficient 
criterion.!

NEl

CP



Price NE and CP!
NE ($/Mcal) = 0.116!
CP ($/kg)     = 0.747!

Value of NE, CP, and milk!
Determine diets’ cost (August 2013)!
Using referee feeds!
Petersen method!

Corn:  9% CP + 0.91 Mcal = $0.27/kg!

SBM: 54% CP + 1.00 Mcal = $5.87/kg!

St-Pierre and Giamocic, 2000!

Price of milk!
$0.42/kg!

http://dairymgt.info/tools/feedval_12/
index.php!

http://future.aae.wisc.edu/!



Non-linear optimization!
• Iterative process!
• Search for global 
maxima IOFC!

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

Max(IOFC) = SUM(IOFCgroup)!

IOFCgroup = Milk Value - Feed Cost!



Grouping strategies!
For feeding lactating dairy cattle!



Get the farm data!
Farm time specific dataset!

NE and CP value!
• Farm known value!
• Calculated from corn and 
soybean meal!

Grouping strategies!
• Farm current situation!
• Possible situations!

Cow information!
Table of specific data!

Milk price!
• Farm known value!

Additional information!
• Cow’s BW, or!
• Parity’s average BW!



Grouping strategies!
Farm possibilities!

Currently 
grouping?

How many 
groups farm 

can do?

How many 
groups farm 

does?

Current diet 
formulation

How many 
groups farm 

can do?
Size of 

possible 
groups

Size of 
possible 
groups

Additional 
costs and 
benefits

Current diet 
formulation

Additional 
costs and 
benefits

yes

no



Tool illustration!
Economic impact of grouping!

Current situation
Lactating cows 470
Number groups 1

NE, Mcal/lb 0.80
CP, % 17%

Possible situation
Number groups 3

Group sizes 100, 100, 270
Added cost, $ $1,000/month

Milk loss 2.27 kg/cow
Milk loss time 4 days
Saved cost, $ $0



Decision support system illustration!
Cluster grouping criteria!

Possible situation
Cow 

numbers
NE,  

Mcal/kg
CP,  
%

IOFC,
$/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

Annual value of  grouping
$147,000/470 cows

x1,000

3 groups
no groups

Cabrera et al., 2012!



Analysis from dairy farm records!
30 Wisconsin dairy farms!

One group vs. 3 
groups!
• Same size groups!

Same prices for all!
• $0.35/kg milk!
• $0.316/kg CP!
• $0.1174/Mcal NEl! Projected body weight!

• 500 kg primiparous!
• 590 kg multiparous!

Cluster grouping!
• 83rd percentile CP and NEl!



Analysis from dairy farm records!
30 Wisconsin dairy farms!

Number of 
lactating 

cows (n=30) 

Income over 
Feed Cost      
(1 group)

Income over 
Feed Cost         
(3 groups)

$/cow per year
Mean 788 $2,311 $2,707

Minimum < 200 $697 $1,059
Maximum > 1,000 $2,967 $3,285

Increase of IOFC ($/cow 
per year)!
• Between 7 and 52%!
• Mean =  $396!
• Range = $161 to $580!

After reasonable extra 
costs!
• Still increased net margin 
of between 5 and 47%!



UW-Dairy Repro$ Plus: A 
Reproductive Analysis Tool!



Reproduction costs and returns!
Get the most net benefits!

Costs	
 Returns	


Labor	


Semen	


Hormones	


Milk	


Calves	


Culling	




Reproduction vs. expected value!
Herd profitability depends on reproduction!



UW-Dairy Repro$ Plus!
Farm specific economic assessment!



Reproductive performance!
Always current vs. an alternative program!

Example: (first service)!
OvSynch vs. PreSynch-
OvSynch and!
Heat detection vs no heat 
detection!

Alternative program is 
better!
Improved 21-d PR, SR, 
and CR!

0 

20 

40 

60 

80 

100 

0 50 100 150 200 250 300 350 

C
ow

s 
P

re
gn

an
t, 

%
  

Days in Milk 

Current 
Alternative 
Max DIM AI 

4 

2 

7 

-5 

-0.3 

21d-PR, % 

21d-SR, % 

Avg. CR , % 

DO, d 

PCI, mo 

Expected change by switching to the 
ALTERNATIVE program 



Economic performance!
Always current vs. an alternative program!

Example: (first service)!
OvSynch vs. PreSynch-
OvSynch and!
Heat detection vs no heat 
detection!

Alternative program 
brings more net return!
$38/cow per year!
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Repro$ Plus application 1!
TAI and heat detection interaction!

A! B! C!

1st Service! Double-OvSynch! Heat 
detection!

2nd+ Services! ReSynch-
D32!

Double-
OvSynch!

Heat 
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)!



Repro$ Plus application 1!
Expected monetary value (EMV)!

Giordano et al. (2011)!



Repro$ Plus application 1!
Reproductive performance!

Giordano et al. (2011)!



Repro$ Plus application 1!
Sensitivity to service and conception rates!

Giordano et al. (2011)!
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Repro$ Plus application 1!
Impact of heat AI services for ≥ 2 services!

Giordano et al. (2011)!



Repro$ Plus application 2!
Chemical test for early pregnancy detection!

Giordano et al., 2013!

Non
pregnant Pregnant False 

pregnant Re-check Abortion

Specificity Sensitivity Early loss Questionable

Time 
loss

Time 
loss

Additional 
costs Hormones Labor AI Abortion
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Repro$ Plus application 2!
The value of shorter interbreeding (IBI)!

Giordano et al., 2013!



Repro$ Plus application 2!
Test of shorter IBI programs !

Giordano et al., 2013!

A

B



Repro$ Plus application 2!
Reproductive performance!

Giordano et al., 2013!

31!

31!

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

Late 39 d conventional 
rectal palpation test

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



Repro$ Plus application 2!
Economic performance!

Giordano et al., 2013!

Specificity (%)  99   94 99   94 99   94 99   94 99   94 99  94 99   94 99  94 99  94 99  94 99  94 99  94 99  94 99  94 99  94 99  94 
Sensitivity (%)       99     97.3     95.7     94       99     97.3     95.7     94       99     97.3     95.7     94        99     97.3     95.7     94         
         AIED (%)                     30                                      46.7                                     63.3                                       80  



Repro$ Plus application 2!
Economic performance!

Giordano et al., 2013!

$ per 1% or $0.1

Base Range CT31 vs 
RP39

CT24 vs 
TU32

% Sensitivity 98/97 94-99 +5.3 +4.5
 % Specificity 98/97 94-99 +3.1 +2.5

% Pregnancy loss 6/6.6 0-10 -3.1 -2.5
% Questionable 3.3/8.5 0-10 -0.4 -0.3

% Estrous detection 50 30-80 0.097 -0.220
$ CT cost 2.4 0.5-5 -0.0175 -0.0192



Repro$ Plus application 2!
Economic performance!

Giordano et al., 2013!

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

Break even

CT31 vs RP39 CT24 vs TU32

% Sensitivity 96.4 94.9

 % Specificity 95.1 93.2

% Pregnancy loss 8.9 10.5



Economic Value of a Dairy Cow!



Economic value of a dairy cow!
Projected net return !

Months in the future

Cow Value = $625

PAR=3, MIM=5, MIP=1 

Discounted future net 
return!
Always compared to a 
replacement!

Includes transaction 
replacement cost!
Salvage value - Springer 
cost!



Basic principals of calculation!
Markov-chains!
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Cabrera, 2012!



Importance of the cow value!
Critical economic implications!
Optimal management of 
herd !
Keep or Replace!

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

Crucial decisions!
Treat or not treat!
Breed or not breed!

Va
lu

e



The economic value of a dairy cow!
Online decision support tool!

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



Single cow analysis!
Decision for specific cow!



Herd analysis!
Decisions at the herd level!



Economic value of a dairy cow!
Practical decision-making!
Cull or not cull!
Positive cow value 
indicates cow brings more 
value than replacement!

8 MIM, 2 MIP!



Economic value of a dairy cow!
Practical decision-making!

Breed or not breed!
Better chance for higher 
value cows!

2nd lactation cow!



Economic value of a dairy cow!
Practical decision-making!

Treat or not treat!
More investment allowed in 
higher value cows!

2nd lactation cow!



Economic value of a dairy cow!
Practical decision-making!

Calculate the value of a 
pregnancy!
Difference between 
pregnant and non-pregnant!

vs.!



Economic value of a dairy cow!
Practical decision-making!

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

vs.!



Economic value of a dairy cow!
Practical decision-making!
Calculate the cost of a 
day open!
Difference between value 
of non-pregnant cow in 2 
successive days!

vs.! +1d!

E.g., $5.16 (month 2-3)!
and $4.26 (month 5-6)!

2nd lactation cow!



Herd Selection Guide!
Breeding and replacement decisions!

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

Economic 
values of cows 
calculated with 
tool!



© 2011 Wisconsin Milk Marketing Board, Inc. 

Thanks!



Total net energy 
(NEtotal)!
Energy required for 
maintenance + energy 
required for milk 
production!

Cow nutrient requirement!
Energy!

NEmaintenance !
Function of animal body 
weight!

NEtotal (Mcal) =  NEmaintenance + NEmilk!

NEmaintenance = 0.079 x BW0.75!

NEmilk !
Function of milk and fat 
production!

NEmilk = Milk x (0.36 + 0.0969 x Fat%)!

NRC, 2001!



Total crude protein 
(CPtotal)!
Protein required for 
maintenance + protein 
required for milk 
production!

Cow nutrient requirement!
Protein!

CPmaintenance !
Function of animal body 
weight!

CPtotal (g) =  CPmaintenance + CPmilk!

CPmaintenance = 104.78 + 0.73 x BW !
                        - 0.00015432 x BW2!
!

CPmilk !
Function of milk and fat 
production!
CPmilk = Milk x (4586+1036 x Fat%)!

McGilliard et al., 1983!



Total dry matter intake 
(DMI)!
Function of DIM, BW, and 
4% fat corrected milk (4% 
FCM)!

Cow feed requirement!
Dry matter intake!

DMI (kg) =  (0.372 x 4% FCM + 0.0968 x BW0.75) x (1 - e(-0.192 x ((DIM/7) + 3.67))!

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

NRC, 2001!



Estimation based on!
• Lactation!
• DIM!
• Cohorts’ average BW!

Cow body weight!
Measurements not always available!

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



Management cost!
• Additional labor!
• Extra management!

Additional costs and benefits!
Impacts grouping feeding strategies !

Milk depression!
• Cow social interactions!
• Diet changes!

Avoid costs!
• Additives savings!



2-page mailed survey!
!

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

30 to 35% feeding same 
ration to all lactating!
!

Results (responses)!
~200 WI!
~59 MI!

Cotreras-Govea et al., 2013!

Reported constraint
1Perception of milk drops
2  Keep mgt. simple
3Conflicts w/repro group
4 Facilities do not allow

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



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

Herd’s individual cow 
values!
Candidates for 
replacement!
Best performing animals!
Treatment decisions!

Cow IDCow value, $
5892 -1,123
6344 -243
435 -10

221 269
5543 2,213


