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What is Dairy Farm Management? ‘W, WISCONSIN

e Making and implementing decisions for
maximum (production) profit

e Decision are required at very different levels
and planning horizons

e Relies greatly on agricultural economics and
subject to multiple restrictions

e Integrates biological, physical, and social
sciences

e The significant unit of concern is the specific
individual farm
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The Dairy Management Cycle

suruue[d

Strategic

Tactical

Operational

Implementation

Control

Analyzing




M

Enterprise Budgets W/ WISCONSIN

Adult Cows Crops Heifers
Income Income Income
Vari_able Vari_able Vari_able

Costs Costs Costs
Total Gross Margin
Total Fi)ged Costs

Net Profit of Dairy Farm
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Partial Budgeting ¥} Wisconsn

- Optimal Corn Grain Feeding in Wisconsin Dairy Diets
I:||:||:I Addltlonal Victor E. Cabrera woabrera@wisc.edu E08-2&5-
hittp 1 v v edu cesd dairgm
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Cost-Benefit Analysis W WISCONSIN

Costs and Discount Decision
Benefits Rate (3) Criterion
| |
PV =FV/(1+B/100)" NPV | | B/Cratio | | IRR

Costs Benefits Costs Benefits

1 20 0 2 1
2 10 8 2 3
3 7 14 4 6 14.72 9.6
4 0 23 6 14 1.39  1.60

23.90 >80



Decision Analysis W WISCONSIN

e Uncertainty is part of the decision
process. Chances of outcomes can be
included in the analysis

Mathematical Techniques

Payoff Matrices

Process Diagrams

Decision Trees
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Ai:ﬂAi, Sl...Sj, Pl"‘Pj9 Vil"‘Vij)

A, = Decision option (action)
S; = State of nature
P; = Probability of occurrence S;

V;;i= Value of outcome of option ; and state Max EMV(A )_M ax (])( ] 1])

A, = Standard vs. Improved Al
S; = Pregnant, Non-Pregnant

A,=EMV(Insemination,; pregnant, 0; 0.16, 0.84; $5, $47)
A,=EMV (Insemination,; pregnant, 0; 0.25, 0.75; $15,$57)

EMV(A,)=0.16*5+0.84*47= $40.28
EMV/(A,)=0.20*15+0.75%57= $45.75

Breakeven for (A,)= 0.4



Payoff Matrices
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Process Diagrams

Non-Pregnant

!

Pregnant

Female

Male
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Decision Trees
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Essential to informed decision-making

Useful to describe interrelated parts of
systems of the real world

Provide the basis for assessing and
assimilating available information of the
system

Detect where essential knowledge is lacking
or inadequate

Assist in the management control of the
system
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Dairy Modeling Techniques W WISCONSIN

N N N N

N N N N
N Y N N N N

N N N N
N N N N
N N N N



Linear Programming
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Objective Function
Constraints
Solving Procedure
Feasible Solution

X y

75 75
2 6<= 600
1 1<= 150

20 40>=

600
150
4500

Max P = 20x + 40y

2x + 6y <= $600 max investment
X +y <= 150 max animals treated
x+y>=0
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Max E(u)=
SGMamo,pLy HINDEMNITY amo.pL)-PREMIUM amo,p1)

IMQ <= Target Milk Marketing per month (cwt)
DL <= Deductible Level (0, 0.1, 0.2, ..., 1.5)

; A)Neutral
16 I
o ﬁj s# -
12 # / = 350
i — B} £ e
8 $11881185, £ 20
6 min $8.91
AN Nl idepam | remium 1
\ Ay Neutral—| premium$0.13
s/owt
12 o B) La Nina
e J 1200
14
T/
10 H/- e
8 $11.36+0.72 £
L min $10.92 I
D\ 1 nNIL" .
' B) La Ning @ Ppremium $0.81 L1 | .
0 $/ewt
' C) El Nino
16 B
. __.——‘_:'_F-F—’#
12 # - 350 1
10 ‘? #/— 300 -
8 1= $11.813+0.04 £ =
g min $7.23
4 C) El Nino premium $0
2
0




Dynamic Programming

Policy
Stages
States
Objective Function

~

/]

3
()

[ Least Cost=12 ]

Corn



Dynamic Programming
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Markov-Chains W) WISCONSIN

o = Time

) = Characteristics of cow or group
of cows

° - ) = Probabilities that

determlne the flow from one state to
another state
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Markov-Chains W) WISCONSIN

o All potential a cow (or group of cows)
can be in a specific

e Example: (5,400 states)
- 9 parities
— 20 month in milk
- 10 pregnancy (0-non-preg., 1-9 preg.)
— 3 production levels
- 12 months in a year
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Markov-Chains
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Forecast of a dairy herd using Markov Chains e
I I - |
= e e
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Monte Carlo Simulation

W WISCONS[N

Events Simulated by Chance
Chance represented by RANDOM numbers

Female 0.4837164
Male 0.5058836
Female-Female 0.0025418
Male-Male 0.0026582

Male-Female/ 0.0052000
Female-Male

0.4837164
0.9896000
0.9921418
0.9948000
1.0000000

Sex of Offspring = Random() within cumulative frequency
E.g., Random()=0.7526632 THEN the offspring is MALE
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Every Event has a v
chance probability of | Pregnancy Event H Non-Pregnant _ |
occur l
L Parturition Event H Death Loss ]

1 RUN Several l

Runs |
Easy to Difficult to L S22 QL0 pane H Male J
Perform Perform
Sensitivity Sensitivity l
Does not Results in Reaching Puberty Death Loss J
Output SD form of t

Means l

and SD
Better Difficult to IS)“CCGSS of ]
suited for Integrate — —RIEEEERSYD
DSS user-

friendly



Decision Support Systems
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Integration of models and modules into an application for
decision-making

FEED {lbs)
CP high MILE (lbs) | _|
oral NFEED 4 558 077
4,390,951 91,854 b 1083.68 4191.58 736267
\\““--..H z.3shx s.z:x Ili.lf'x
COMNC, AREX, LIVESTOCK
M AMURE TOTAL FHA SEASON WASTE SYSTEM FinD APPLIED
0 2000 20000 1002 MANURE | MITROGEM MITROGEM MITROGEM
MITROGEN COMFINED EULLS HEIFERS £.807 884 45 5332 41,490 27320 |\
0 2032 120 1003 \
I'\.
v £.50% 5743 M LOST \
WATER (gallons) PASTURE 295964 2613.59 40003 \
T1AK RECYCLED r1ARURE y
171.05 02 6,142,758 PASTURE CROP SYSTEM SPRAYFIELDS
MITROGEN MITROGERN FIELD AREA [Ac] TYPE SPRING SUMMER WINTER: MITROGER
27,392 16,435 i az SPRAYFIELD | CORM SORGHURM FYE 19,124
\ z 183 SPRAYFIELD i CORM MILLET RYEGRASS
3 az SPRAYFIELD | SORGHUM MILLET wHEAT
Back to tha 4 183 SPRAYFIELD {EBAHIAGRASS (BAHIAGRASS [0ATS
START DATE MAIN MEMNU 40,003 g az SPRAYFIELD i MILLET SORGHURM RYE 20003
YEAR #YEARS 10,957 g 273 FPASTURELANE EAHIAGRASS BAHIAGRASS RYE £,196
2004 4 HELF READ ME 7 136 PASTURELANE EERMUDAGRAS] BERMUDAGRAS RYEGRASS
OCTOBER |Z| E a 273 PASTURELANE BEAHIAGRASS |BAHIAGRASS | wHEAT
4 » Macke mocbel | Adcbe Aookul 3 126 FASTURELANE EBERMUDAGRAS! BERMUDAGRAS! DATS
MIMA Femnrert i 10 273 PASTURELANME BAHIAGRASS  |BAHIAGRASS IRVE
642 SFPRAYFIELD 5-Penney-Kershaw SOIL I
1090 FASTURELAN
CLIMATIC FORECAST HIFA, YEAFLY
RN | OCTOBER ko SEPTEMEER |EMSOPHASE| pjLEACH FROFIT
1 L 205 5 MIRA 9,028 E03,1G L 4
z 2005 208 1 MEUTRAL 76,238 5A7 442 M LEACH PROFIT
3 § 2008 2007 q 32,747 534,755 LEStmonth $tmonth
4 H 2007 2003 | 4y Average 76,339 599,555 3,172 . 51,926
OCTOBER 2004
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decision-making

Integration of models and modules into an application for
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Totd Wb oBls [T
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k
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(Ibs) 12-month Production)Cow
0%=The Least, 100%.=The Greatest
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Monthly

% Time Spent on Concrete
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START | LIVESTOC

APULLTICH
Eharting Cisdm; Oiciober of | oo Wumber of Fre | 4 =

MTROGEM | 500l | RDP  CLIMATE | ECowonics | OPTIMEE |

RIS PrHraE
* 43-yr Average
Start Year . DELETE
" NINA
2004 i
" NEUTRAL DELETE all

| RUM I QCTOBER to SEPTEMEIER| EMZ0 PHASE

ENTER
ENSC ?

Maoke: Highlighted cells are mare important 1 2004 2005 TIFIA
2 2005 2006 MELITRAL
Limng tha Eabnn aberea, describa Cewnicped by Vickor £, Cabrurs 3 2006 2007
O Pk B O e Lindtasy if Foredy, 2104 4 2007 2008 43yt Lyverage
corwenisnon, Hha daf sk buticnin g bipl o, ol sk’ vesbrer s
epch bl paavichess puscieding: wakr wnbaeriuill skl Mote: If these are not the ENSO phases you want ko
o harlp i in B prooss run, DELETE all and select number of phases (runs),
Then, select each desired ENSO phase and dlick EMTER.
120w Default to populate the table, Default
IRy =ZzZz0o— e—— Select Farm Sigze e Wigi----mmmmmes Select Farm Size oo Yig---mmmmeee
AMIUEF ACHIKE- = REAIH Fil -MAKE & CHOICE- = GRAPHS MAIN RUM -MAKE & CHOICE- = GRAPHS MAIN RUM
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Integration of models and modules into an application for
decision-making

L Goinrare b nhes w !

g e Checkl o S Wl 2ol DD e
pr pebach acd Eppa broen drop boer reee)

START | LMESTOCK | MTROGEH | 300 ROP | CuMaTE | EcoHarics | ofTHLE |

Fed # &S ————— & ppornn
- a1.714 T
I | AFES PASTLRELEHD: _MEETE |
FRAMGEMER | SMMERFAL | FALMWIHTER [ELETE
RN N ETEELE o ——
S EF W EMTER
FELL EREA TYPE SRR FIRAAER FHTER
H T4 SPRLVFELD | COnH SOMGHMA  mVE
183.43 SPRAYFIELD | CORM MILLET RYEGRASS
91714 SPRAYFIELD | SORGHUM MILLET WHEST

i

2

3

4 18343 SPRAYFIELD BAHAGRAZS BAHIAGRASS CATS

5 91.714 SPRAYFIELD MILLET SORGHUM RYE

B 2725 PASTURELAMCBAHIAGRAZS BAHIAGRASS RYE

7 13625 PASTURELANC BERMUDAGRAS BERMUDAGRAS RVEGRASS
§ 2725 PASTURELAMCBAHIAGRASS BAHIAGRASS WHEAT

9 13623 PASTURELANC BERMUDAGRAS BERMUDAGRAS OATS

0 2725 PASTURELAMCBAHIAGRASS BAHAGRASS RYE

=

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

i

START | LIESTOCE | MTROGEM | soiL | ROR | CLIMATE | ECoMOMcs  OFTIMLE |

FRCTOAS T COREILER. FOA JPTIMIZATICH

F CRUDE PROTERI ; " et
¥ PAETIRE ROTATIONS: s i e

¥ SPRAYFIELD ROTATIONS 10 different crop sequences

Iin 60 Max an

IMPORTANT: Because software incompatibilities wou need to make sure that the SOLYER
tool is installed and properly working on wour computer, Before clicking the OPTIMIZE
button For firsk time, please, close this menu, go ko "RESULTS" sheet and open and close
the SOLYER from the TOOLS menu. IF vou do not see the SOLYER under the TOOLS menu,
wau would need ko install it by using the ADD-INS Functions under the sarme TOOLS menu,

Moke: By clicking the OPTIMIZE button vou are asking to run 80 alternative
management options, set up a linear programming matrix, and solve it, It OPTIMIZE
takes 10 minutes or more, please be patient,

-MAKE & CHOICE- = GRAPHS MAIN RUN

Select Farm Size
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Integration of models and modules into an application for
decision-making

L Goinrare b nhes w !

g e Checkl o S Wl 2ol DD e
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FRAMGEMER | SMMERFAL | FALMWIHTER [ELETE
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=

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

i

START | LIESTOCE | MTROGEM | soiL | ROR | CLIMATE | ECoMOMcs  OFTIMLE |

FRCTOAS T COREILER. FOA JPTIMIZATICH

F CRUDE PROTERI ; " et
¥ PAETIRE ROTATIONS: s i e

¥ SPRAYFIELD ROTATIONS 10 different crop sequences

Iin 60 Max an

IMPORTANT: Because software incompatibilities wou need to make sure that the SOLYER
tool is installed and properly working on wour computer, Before clicking the OPTIMIZE
button For firsk time, please, close this menu, go ko "RESULTS" sheet and open and close
the SOLYER from the TOOLS menu. IF vou do not see the SOLYER under the TOOLS menu,
wau would need ko install it by using the ADD-INS Functions under the sarme TOOLS menu,

Moke: By clicking the OPTIMIZE button vou are asking to run 80 alternative
management options, set up a linear programming matrix, and solve it, It OPTIMIZE
takes 10 minutes or more, please be patient,

-MAKE & CHOICE- = GRAPHS MAIN RUN

Select Farm Size
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Some Dairy Management Tools

""'J'(.?‘ THE UNIVERSITY

f:--W‘i WISCONSIN

I\-!-ADI-S(JN

http:// www.uwex.edu/ces/dairymgt/ Tools

Dairy Annual Nutrient Manager

Date 7/28/2008
Dairy El Lechero uw - n
Crop_ Year 2007 GXI.EHSIO’., PLANNED Nutrient Balance (Ib)
Field_ID La Pampa —— 7 N Loss | 25%
Area (ac) 20 Victor E. Cabrera Print_|[Goal/Real Nutrient Needed
Manth - Month ~ Crop Unit|  Yield N P
1¥' Crop  Mar-Jun Sorghum, for silage (mature) tfac 5 814 136
2™ Crop  Jul-Sep Com-Field, for silage (mature) " Wac 15 2325 679
3®Crop  QOci-Feb Wheat, for hay (mature) " tac 10 4300 698 e
Tatal Nutrient Needed 9,298 1.513
Soil Analyses
Texture by Feel N P
Mutrient Available in Soil Ib/ac 2
Nutrient Still Needed 9,298 1.473
Effluent Analyses
N P
Effluent Manure Application MM Dairy Ponds 97% lig ac-in 1 3360 507
ac-in 0 0
ac-in 0 0
Nutrient Still Needed 5,938 gge| EMuent
Manure Analyses
N P
Dry Manure Application NM Dairy Cattle 25% wet tfac 5 2670 812
tlac 0 0
tac 0 0 Manure
Nutrient Still Needed 3,268 154
Fertilizer Content
N P
Chemical Fertilizers Applied Ib/ac 0 0
Ib/ac 0 0
Ib/ac 0 0 .
Annual Nutrient Balance 3,268 154 Fertiizer
CALCULATOR: How much mare manure you could still apply |
& ac-in Effluent < gallens Effluent O Dry Manure
MM Dairy Ponds 97% lig | ac-in] 1.0] 03



Some Dairy Management Tools
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http:// www.uwex.edu/ces/dairymgt/ Tools
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ALFALFAYIELD PREDICTOR
Victor E. Cabrera, Leonard M. Lauriault, Mark. Marsalis
INFO INFO
r».'lln I'-.'Ia.x
Fall Dormancy (FD) Al -
Height 5 [=
(In) .
Harvest A=
T m |7
)
Rain _“-
(In)

Statistics (ton.ac”}

n (¥ obs.) 72

Mean 1.3

Mode 1.

Median 1.3

5D 0.5

uw - Min 0.03

E Max 3.77
xrenSIon Kuriosis 0.46
R Skewmes: 0.3

Yield (ton.ac)

4.00 1
350 1
3.00
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200 +

2 rTJEFI:'IercentiIE:
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Predicts seasonal manure excretion of lactating cows in New Mexico

Extension

For more information refer to the embedded decument: et
or contact:
“ictor E. Cabrera vcabrera@nmsu.edu
Enter your data and hit the "Run Model" bution.
Total Adult Cows (heads) 2,000 |Pregnancy Rate (%) 21.63 | Run Model
Milk productivity or RHA  (Ibs/cowiyear) 23,147 |Involuntary Culling Rate (%) 30.67
Milking TOTAL
Cows Heifers Pregnant  Milking Calving Total Milk RHA Manure Manure Manure
{head) [head) {head) [head) {head) {lbg) (lbsicowlyear) [lbs) [lbs) [lbs)
JANUARY 2,030 1,510 1,578 1,724 108 3,876,477 | 23117 7,793,423 793,436 8,586 859
FEBRUARY 2,003 1,540 1,582 1,744 87 3,572,454 " 23175 7,132,248 807179 7735428
MARCH 1977 1,560 1628 1,779 a7 4058272 " 23227 8,081,171 514,293 8,595 463
APRIL 1,959 1,566 1,671 1,813 7 3,999,453 " 23,235 7,986,310 385,077 8,351 387
MAY 1,947 1,556 1,731 1,824 82 4154054 7 23223 8,327 669 320,018 8647 687
JUNE 1,943 1,536 1,794 1,813 57 3,981,493 7 23,223 8,043 943 313,114 8,357,062
Juy 1,950 1,509 1,833 1,809 60 4050538 7 23196 8,262 516 367,838 8630354
AUGUST 1,968 1,430 1,845 1,746 62 3880777 7 23,169 7,962,716 576,970 8,539,686
SEPTEMBER 1,985 1,455 1,844 1,695 75 3642373 5 23,085 7,469 218 729,659 8,199,087
OCTOBER 1,989 1,464 1,793 1,694 101 3761602 7 23,055 7,693 839 766,382 8,450,221
NOVEMBER 1,989 1,473 1,763 1,692 99 3634150 " 23,0 7416618 745,598 81822186
DECEMBER 1,983 1,487 1,740 1,697 99 3779967 " 23,143 7,680,329 742,630 8,422 959
2,040 30,000 MANURE
SR ] i RHA 8,800,000 = :!
1980 | e 2.966:900
1828 1 20,000 - £,200,000
1,240 1 15000 000,000
1820 HERD i 7,500,000
0. 10,000 et 7/600.000
1,880 —— 77— ' S = = = 7200000
+ T it w By
EEZFIe3885E¢ tacRisinEese [ S
S35fg3=33du82g IS Xy - gEpa = tk5zgx2562 588
= E = E r = % w ] % % i) T e U it
z 5= FiL 5oL A S Eggg 3&%% S phcks
=35 E [ ] % g e % = o % % = g ] 8 % g
(1
1,850 4 200 000 : B 120
1800 —+ 4000000 MILK : I PREGNANT T 100
L ] 3,500,000 - B X
1,700 +° MILKING AT 18 T €0
1880 + 3,800,000 1 T CALVES T %
1,600 4 3,400,000 4 H 1 O e B | i
= ox T 4 = W F - m K ¥ 3,200,000 S o i ot L
TroFIig8 sy wu = > T Jd > w>r- =X mo %%oiﬂ%ﬁ%%wmﬁ
53¢ 5% sy S =S & DEFLZ2O0EwW=s = £g =323 mODOm
or [l % = 3 20 | o} =2 32 = O=s0 ==
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