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Four-State Dairy Nutrition & Management Conference
Dedicated to Dr. Randy Shaver

Dr. Randy Shaver

The 2019 Four State Dairy NutriBon and Manage-
ment Conference is dedica®ng these proceedings to
Professor Randy Shaver, Department of Dairy Sci-
ence, University of Wisconsin — Madison.

Randy re6red in 2019 aOer 31 years of outstanding
service to Wisconsin and the naGonal dairy industry.
A Pennsylvania na®ve, Dr. Shaver has dedicated him-
self to translaBng complex nutrion research results
into pracBcal feeding recommendaBons for the dairy
industry.

Professor Shaver was key in staréng the current Four
State Dairy Nutri6on and Management Conference.
Randy, as an UW Assistant Professor with encourage-
ment and coopera®on of nutriBonist Rod Marén now
with Vita Plus Corpora®on, started the Wisconsin
Veterinary NutriOon Symposium in Madison, WI in
1989. Around the same ©me, Ron Orth of lowa State
coordinated the Tri-State (lA, IL and WI Extension)
Professional Dairymen’s Management Seminar in
Dubuque IA. Eventually Minnesota joined the group
and these events were hosted by the four dairy
extension services. Un6l 2003 when the Grand River
Conference Center opened in Dubuque, the confer-
ences operated in alterna®ng years as the Four-State
Applied Nutribon & Management Conference in

Lacrosse, WI in the odd years and as the Professional
Dairy Management Seminar held in Dubuque, IA

in the even years. In addi®on, Randy was a valued
speaker every year.

Randy is recognized worldwide for his commitment
to improving corn silage u6lizaBon by dairy caZle.
His research program focused on applied nutrion
of lacta®ng dairy cows with the major emphasis in
research being corn silage and starch uBlizadon,
nutridonal e ects on reproducdon and B-Vitamin
nutriGon. In his extension program, Randy focused
on forage, fiber and starch uBlizaBon, transi®on cow
feeding and management, and nutriGonal e ects on
metabolic disorders with a focus on subacute rumen
acidosis and displaced abomasum.

A few major career outcomes include: improved corn
silage hybrid evalua®on, silage maturity and mois-
ture content at harvest, corn silage kernel processing
and improvements, op©mizing forage length of chop
guidelines, reducing phosphorus feeding to lactabng
dairy cows, beZer understanding starch in dairy caZle
diets, the use of fecal starch as a dairy farm diagnos-
©c tool, supplemenbng the B-Vitamin Biobn to dairy
cows, and using rumen-protected methionine in
dairy caZle diets to improve performance.

A few recognifons include: 2019 World Dairy Expo
Industry Person of the Year Award; 2014 ADSA AFIA
Dairy Nutridon Award; 2008 ADSA Pioneer Hi-Bred
Forage Award; 2005 ADSA Delaval Dairy Extension
Award; 2002 ADSA NutriBon Professionals Applied
Dairy Nutrieon Award; 1993 UW-Madison CALS
Pound Extension Excellence Award. Randy has served
as President of American Registry of Professional
Animal Scien®sts (2009-2010), President American
College of Animal Sciences (2012-2014), and on the
PDPW Board of Directors as an Advisor (2017-2019).
















































Culled at Weaning Not Culled at Weaning
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Culled at Weaning Not Culled at Weaning
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Results of Different Approaches for Selecting “Wean Culls”
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Continued the analysis with the Original Approach
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Next, “Removed” the “Wean Cull” Heifers and the Farm-
Removed Heifers Prior to 120-d and Re-Evaluated the
Performance of the Remaining Heifers at 120 d of Age

063
w
Ew
»
0407 1 131819 22 25 28 11
1000% masimur 1|
s m
L) m
00 »n
TS quante 3
0 medan %
805 quanie 13
100 18
% 152
038 108
[ — 0%
Summary Statistics
1985
|

Upper 95% Mese 2015653
Lomeer 5% Mean 13691545
n 128

EMUS'1910016

Created Culling Criteria for Grower Evaluation

* If below the lower quartile for CDG3 (1.74) and PTAM
(112), identified them as “Grower Cull”
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Repeated the Three Different Selective Models as with the
Weaning Evaluation

/ ainal n "\, More Selective: Below Cut Points Less Selective: Below Cut
Original Approacl AAND Pneumonia by 120 d Points OR Pneumonia by 120 d

7.4% 0.9% 10.3%
Not Grower Cull minus
Grower Cull (LS Means) 561 Ib 908 Ib 3091b
Not Grower Cull minus Full 281 b 454 1 155 1b

Population (LS Means)

Continued the analysis with the Original Approach
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Repeated the Process for Herd WC

Herd Comparisons
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Assuming that We Can Predict Which Heifers will be of
Lower Value, What is the Impact on the Cost of Raising?

 To examine this question, created three scenarios:
— Cull selected heifers post-weaning
— Cull selected heifers post-weaning and post-grower
— Cull selected heifers post-weaning and at springer stage

e Assumptions used:

— Housing costs are fixed: i.e., with additional selective culling,
cost/remaining heifer for cost of housing increases

— Labor costs are partially fixed: i.e., with additional selective
culling, cost/remaining heifer are treated as 50% fixed, 50%
variable based on # of heifers

EMUS19.0016

Estimated Value Minus Raising Cost for Each Scenario by Herd
(using modeled least square means estimates)
Scenario 1: Cull Selected Scenario 2: Cull Selected Scenario 3: Cull Selected

Heifers at Post-Weaning | Heifers at Post-Weaning and | Heifers at Post-Weaning and

Post-Grower at Springer Stage
Herd MW pringer Stag

Baseline  Scenario  Net | Baseline  Scenario Net Baseline  Scenario Net

Total Raising Cost per

Heifer Caiving ($1,760) ($1,793) ($33) | ($1,760) ($1.833) ($73) | ($1,760) ($1,840)  ($80)

Predcled VAU PET | g1 760 $1934 $174 | SL760 $1838  $78 | SL760 $1838 78

Heifer Calving
Net Benefit (or Cost) of
Scenario $141 $5 ($2)
Scenario 1: Cull Selected Scenario 2: Cull Selected Scenario 3: Cull Selected
Heifers at Post-Weaning | Heifers at Post-Weaning and | Heifers at Post-Weaning and
Post-Grower at Springer Stage
Herd WC —

Baseline  Scenario  Net | Baseline  Scenario Net Baseline  Scenario Net

Total Raising Cost per
Heifer Calving ($1,760) ($1,793) ($33) | ($1,760) ($1,812) ($52) | ($1,760) ($1,817)  ($57)

Predicted Value per
Heifer Calving $1,760 $1,887 $127 | $1,760 $1911 $151 | $1,760 $1911  $151
Net Benefit (or Cost) of
Scenario $94

$99 $94
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With Good Data and Careful Analyses, Selective Pressure
Can Be Applied to Replacement Programs to Improve the
Quality of Heifers Calving

e BUT, there MUST be extra heifers for this program to work

— In these examples, and extra 14.7% or 10.8% of heifers
were culled, depending on the herd

— MUST have good records to make more accurate decisions

 This approach needs to be repeated across herds to
validate the process

« Highly unlikely that a single modeling approach will work
across all herds

— Will need to develop customized approaches for each herd

EMUS'1970016

Summary

¢ Advancements in dairy breeding and selection have created opportunities and
challenges for dairies
« Careful management can promote faster genetic progress and improved cash
flow
— Sexed semen to top animals, beef semen on bottom cows
— But remember the fertility impacts as well...
« Erron the side of caution in terms of heifer numbers

— Alarge excess is costly but not having enough to cull properly might be more
costly in the long term
By using growth performance and genetic information, excess heifers can be
culled, leading to better quality heifers at calving (but there are still costs...)
« Finally, strive to reduce the risk of premature loss of value in heifers (and in
cows) through improved feeding, housing, and preventive care
— But, replace animals in a timely manner based on economic decision making

EMUS'19.0016
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Cattle Welfare: Understanding Welfare Standards
to Protect and Uncover Profit Opportunities

Michelle Calvo-Lorenzo
Elanco Animal Health
Greenfield, IN 46140

mcalvo-lorenzo@elanco.com

Introducaon

The topic of animal welfare in the dairy industry
resonates strongly with the general public today as
both consumers and livestock caregivers demon-
strate growing interest in the quality of life of dairy
animals. Over the past several decades, there has
been great progress seen within the dairy industry;
however, the welfare conversadons and future vision
of dairy farming is conénuously evolving (Weary
and von Keyserlingk, 2017). For instance, research
quesbons and ethical decisions for animal welfare in
the 1983 dairy industry were centered on behavior,
stress, objecBve assessments, animal senBence, and
a moral obligabon to maximize welfare (Fox et al.,
1983). Whereas in 2017, welfare e orts and focus
have been centered on balanced and applicable sci-
ence, objecOve and subjecbve assessments, increas-
ing two-way engagement with concerned people,
demonstrate compliance with accepted standards,
and posiGoning the industry as a leader in welfare
(Weary and von Keyserlingk, 2017). As the focus of
discussion, training, and acbon in the welfare space
conénues to evolve, there have been many standards
and resources developed to assess and address such
issues in the dairy industry, amongst other livestock
industries (FARM, 2019; PAACO, 2019; OIE, 2019). In
order for welfare science and expert guidance to con-
Bnuously drive e ecBve advancements in the dairy
industry, animal welfare issues must be addressed

in a holisBc manner whereby aspects beyond health
and produc6on of caZle welfare are met, in addiGon
to the welfare needs of their caregivers (von Keyser-
lingk et al., 2009).

Welfare Standards and Tools

The area of welfare science, standards, and policy is
vast. Animal welfare standards for livestock take the
form of laws, guidelines and cer6ficaBon programs
(Weimer et al., 2018). When caZle caregivers adopt
appropriate pracoces relevant to their region and
segment within the dairy industry, it is important
that they understand (1) the accepted standards and
(2) the ways of demonstrabng compliance to such
standards. The three schools of welfare (Fraser et
al., 1997) have served as the scien6fic basis for most
accepted standards and/or defini®ons of animal
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welfare and encompass the biological funconing,

a ecOve state, and natural living condions of an
animal. Although the three schools are widely recog-
nized among the scienéfic and research community,
the importance of understanding and applying this
basic framework at the caregiver level is cri©cal dur-
ing training exercises and protocol development that
is grounded on accepted standards. Given that the
three schools can and do overlap, the management
of caZle should extend beyond measures of health
and produc6on to include the mental state and be-
havioral expression of animals (von Keyserlingk et al.,
2009).

There are two federal livestock animal welfare laws
in the U.S, which are limited to animal transportabon
and slaughter: the Twenty-Eight Hour Law and the
Humane Methods of Slaughter Act. Currently, there
are no U.S. federal laws that regulate the manage-
ment of livestock and poultry, however, various
animal industry groups have established voluntary
guidelines containing best management pracoces
(Weimer et al., 2018). Welfare definiBons, guidelines,
and audits for dairy caZle are available on both the
domesBc and global scale, including those published
by the NaBonal Milk Producers FederaBon (FARM,
2019), the World Organiza®on for Animal Health (OIE,
2019), the Professional Animal Audi®ng Cer6ficaBon
OrganizaBon (PAACO, 2019), and many other stan-
dards provided by private organizaBons (for example,
Dean Foods Dairy Stewardship Program). Given that
consumer skep©cism conbnues to grow and there is
a wide range of personal values and beliefs that drive
welfare concerns and buying behaviors across con-
sumers (CFl, 2017; von Keyserlingk et al., 2009), it is
important to ensure that dairy managers and caZle
caregivers remain science-based in their pracoces
and can demonstrate compliance to accepted stan-
dards. Several methods of verifying compliance exist,
which include obtaining cer6ficaon by a 1st, 2nd,
and/or 3rd party auditor (Weimer et al., 2018). The
1st and 2nd party auditors may not be considered as
fully independent by an outsider (because 1st party
auditors are employed by the dairy company and 2nd
party auditors are employed by a stakeholder group
or allied industry); however, they are the parfes that
help implement the changes needed in prac6ces



and culture as iden6fied by the assessment/audit.
Third-party auditors are independently contracted,
and therefore have no associabon with the producer
and are not invested in the success of the producer’s
dairy. Thus, a 3rd party auditor may bring a level of
confidence to outsiders given the nature of their un-
biased and independent posifon, but this should be
balanced with the recogni©on that these auditors do
not directly drive change at the farm level.

Overcoming welfare issues as an industry

Itis criBcal that the dairy industry is commiZed to
working together and communica®ng as an industry
to find soluBons that address industry-wide wel-
fare concerns. One parfcular welfare issue that will
require an industry-wide approach in leadership is
the issue of compromised culled dairy cows arriving
at slaughter facili®es. Although this is a significant
welfare concern recognized by many within the sup-
ply chain, compromised dairy caZle that are unfit
for transport conGnue to arrive at slaughter facili-
Bes in the U.S., which casts doubt on the prioribes
that supply chain stakeholders have on produc6on
and finances versus cow welfare (Edwards-Callaway
etal., 2019). One example that can be learned on
addressing welfare issues a ecbng mul6ple stake-
holders is the response and acons taken by the beef
industry when significant observabons were made on
impaired fed caZle mobility in 2013 (AVMA, 2013).
In addressing this issue as an industry, the feedlot,
packer, and allied industry segments came together
and not only established new methods of scoring
caZle specific to this welfare concern, but developed
research studies and industry benchmarking pro-
grams to monitor trends in abnormal mobility across
the U.S. and understand the factors associated with
impaired mobility for the beZerment of beef caZle
and the industry (Edwards-Callaway et al., 2017). The
development of these tools has brought increased
awareness and training emphasis on the importance
of low-stress strategies during the final feeding and
transport stages of fed caZle.

Another important area that will be cri©cal for the
dairy industry to work in partnership across all stake-
holders within the supply chain includes overcoming
the barriers that a ect the welfare of the workforce-
the ‘boots on the ground’ workers and drivers that
directly interact with caZle (Hagevoort et al., 2013;
Daigle and Ridge, 2018). It is known that dairy farm-
ing is among the most dangerous of occupa®ons and
modern dairies have become increasingly reliant on
the diverse immigrant workforce (many with liZle
dairy experience) to perform the criBcal responsibili-
Bes of caZle care and feeding, par6cularly as dairy
businesses and produc@vity expand (Hagevoort et
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al., 2013; Hagevoort et al., 2017; Daigle and Ridge,
2018). In addiBon to the language and literacy bar-
riers, there are many other challenges that workers
likely encounter on and o the farm that can have
direct and indirect impacts on the care and azen-
Bon they provide to caZle. For instance, there may
be internal farm challenges and external personal
challenges that may impact worker performance in
the workplace, a ect the animals in their care, and
uldmately result in high turnover rates typically seen
in the agricultural sector (Daigle and Ridge, 2018).
Unfortunately, there are very liZle to no metrics
available to e ecOvely quan6fy or evaluate dairy
worker performance, job saBsfacon, and related
impacts on caZle welfare and produc6vity (Ha-
gevoort et al., 2013; Hagevoort et al., 2017). There is
also a disconnect on the value placed on stockpeople
(compensaBon, workload, ergonomics, percepéon by
society, etc.) and this subject is not 0Oen proac6vely
addressed on farms (Hagevoort et al., 2013; Daigle
and Ridge, 2018). Although scienéfic tools such as
science-based strategies, best management prac-
Oces, and audits/assessments are essen6al for iden-
©fying and managing the factors that pose risks to
animal welfare, the understanding of challenges and
lack of metrics related to worker welfare is as essen-
©al for dairy caZle welfare.

Conclusion

Animal welfare is a conBnuously evolving issue, yet a
topic that resonates strongly with the general pub-

lic and all stakeholders of the dairy supply chain. In
order for the dairy industry to posifon itself as a trail-
blazer in animal welfare, leadership is needed across
the industry to drive advancements in understanding
and adop6ng welfare standards, demonstrate shared
values and compliance with accepted standards,

and foster new ways of collaborabng together as an
industry. Furthermore, new methods of addressing
caZle welfare-related issues may require a shiO in
farm leadership skills, approach, or training, because
the industry must focus e orts on its people as part
of its focus on animals. Given the increased need and
dependency of a skilled and stable workforce to carry
out caZle management needs in dairies, new tools
must account for the physical and mental well-being
of owners, managers, and hired labor of dairies.
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FeedCostlvsiFeedEfficiency
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Summary of current research on the influence of dry cow coocling on milk
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_ PeakDMllk ry (FL; 42 DIM) Fans and sprinklers 564° 7a0
« 1poundIPeakl=[250- 300 poundslonllactation C OWD ffl_’_‘;‘;'}”Dfi‘j‘-- 20e Fans and sprinkders a7 783
— Intake . Adin et al, 2009 Fane and foggers - 09
« 1lpoundlincreased’DMI=2.5 to3]poundslofimilk Coolin g (1srael; 80 DIM) sllng fesd bunk
— Cowﬂcomfort g:f:lqa?l"gﬁ%a Fans and sprinklers Bo5t BO3
— CowHealth P 0,15, P 0,10,-P< 0.05

— Reproduction

Conception]
RatesloflCooled! 50 m Cooled m NonlCooled
and! 50
NonICooled! 40
Cows 30
20

>ooledcows=1’<102.2°F (39°C).Body.Temperature
JonCooled'Cows>/103.1°F/(39.5°C) Body Temperature 10

‘lamenbaum,’2012

FirstiService
[Conception

ConceptionlRate
AlliServices

0
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Effectlof!
PrelFreshl
Cowl
Cooling

35
30 4
25

B
00
o004,

Figure 1, Milk yield of cows exposed 1o heat stiess of cosled during the dey peeiod
Diry periad cocling increased vield relative 1o et siress. Cows were managed
idartically, induding coaling, during Lctation. Redrawn fram Tag at al., 2011

Milk Production, kgid

0 b —
1 4 7 10 13 16 19 22 25 28 31 34 37 40
Weeks in milk



DrylCowIlCooling

MissedOpportunity
RelativelylInexpensiveltolinstall
HeatStressIMonthsi415
TrackSuccesslofiCowsIDrylJunel— August
TrackISuccesslof.CowsICalvinglJunell September

Increased!CBT

» Milklproductionldropsiwhenlrectal’temps!
exceed!39°C[(102.2F)forimorelthan16h!
(Igono andlJohnson,’1990)

» Milklyieldldeclinesl1.8lkglforleachl.55°C!
increaselin/CBTlabovel38.9°Cl(Johnson, 1963)
— 39°C[139.5°Cl=[droplofi1.8lkglor4libs. ofimilk

AdditionallTransition/Considerations

o FeedlAdditives
— Monensin

— BIVitamins
* Choline
¢ Niacin

Miiiee B EEE e i roHEBaBEnEE: F
HHB bt HHTHHHHH

A0 Doy

15 to 25 pound drop each summer 1!
$2.40 to $4.00/c/d
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AirlflowlpatternifromI36”fansimountedieveryi24Ift




How(to/Makel$50,000

Airlflowpatternifrom 72 fansi(ECVC)imountedleveryl50ft

[0 Increaselmilkiprice
| [J500.cows. @85 1b/cow!=I$0.32/cwt

‘ == - “]] ‘[']] O Increasemilklproduction

0500cows!@1$16/cwtl='3.2lIbs/cowidaily

l “]] “]] “]] 00 Reducelfeedishrink
: = - : 0 4%I@[$7.50ldailylfeedlcost

[=(=1 1

ReallFeedCost CanlYoulMeasurelTruelFeedICost?
$8.25 ] CIShrink
U CJAmount!Delivered
$8.00 COAmountlFed
Feed 1 CIDiff lisIShrink
Cost, $7.75 Irrerence.lis rn
$lcowldg7 50 OFactors
§7.05 DMoi_sture
USpoilage WhatlCan’t:BelMeasured
3700 oStk stk | Reduced HLosses Can’t’BelManaged!!!!!!
Shrink .
L] $7.50 $8.25 $7.88 CJAnimals

Ingredient Herds Range,% Weighted mean, %

Comsilage’ | 15 | 4.8-16.0 9.1

AnnualllossI@1$7.500FeedICost ‘P"e”°ffp'°
Herd Size Jcowidaily: (CBC’;;)“S' age’ | 8 | 6.5-14.0 9.9
8% 10% 12% (HP?IY';"Q‘;P_ 12 | 5.6-16.0 10.2

llelorlPit
500  (§109,500 3$136,875 (§164250 ) Haylage 11 | 85-17.0 10.7

1,000 $1219.000 |$273.750 |$:328,500 (Bag)

Bulky. 14 | 35-14.0 11.3

1,500 $328500 |$410625 |$492,750 Ingredients
2000 $438,000 |$547.500 |$:657,000 \évyitrﬂoducts 13 | 12.0--40.0 23.0
Bagged! 16 | 2.0-19.0 8.1

Ingredients

Greene, 2014
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Storage Type Herds Range,[% Weighted mean,%
FeedICenter! _

(3l5ided) 16 2.5-11.0 6.7

Feed Centerl 5 2.0-7.0 4.0
(Enclosed) ’ ' ’
Upright/Over? | 7 2.0-7.0 4.0

headIStorage

Greene,[2014

WherelislthelShrinklonlYourlFarms?

ExamplelofiShrinklinlaCommodityBarn

* DrylDistillers
— 8.4%
CanolalMeal
—-3.5%

—5.2%
Mineral
—-1.6%
FlakedICorn!
—2.7%

WholelCottonlSeed

$0.13/c/day

4,500 cows
$213,525/yr

AttitudesionIShrinkIControl

O LackloflData

(0“Can’t!ManagelWhatYoulCan't!Measure”

O o o o

CostlofiDoing/Business
OutlofiSight/Out’ofiMind
Not’WorthIMyTime

PotentiallProfit/Opportunity
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HayBales
RolllTarps
Brooms!



Reduced
Shrink
InitiallCost
Inventory

500 Cow Dairy

Annual Savings
g 32.5tons SBM =
$12,350

20 minutes/load
4 hr/d or
1,460hr/year
$73,000/yr

FFFASY;
AN FFd
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Receiving!Drive

Feed Mixing.Drive



FeedICenters CostlofiDeliverylError
Deviation Cost/lb,$ "Cost/Mix

O Reduced:Shrink Wt, Ib $
U<2% Corn Silage 120 0.025 3.00
[0 Increased/Material’lHandlinglEfficiency Alfalfa Hay 90 0.125 11.25
Corn 20 0.071 1.42

[0 ReductionlinlFeeding(Time! SBM 20 0.20 4.00
[0 ReductionlinlEnergy.Consumption Premix 30 045 13.50
Molasses 20 0.060 1.20

[0 Payback/Opportunity $
34.37
$83,634
- 1000 cowslyear

ImprovingFeederl/Accuracy

Tracking'program

DMloflwetlfeeds

Premix]- smalllinclusionll 5lb/head

Loaderlbucketlsize

Regularireviewlof.data

FeedlDeliverylErrors
Target Loaded Deviation % Error
Wt lb Wt b Wt b

Corn Silage 9,000 9,120 120 1.3

AlfalfaHay 3,200 3,290 90 2.8

Corn 2,000 2,020 20 1.0

SBM 800 820 20 2.5

Premix 400 430 30 7.5

Molasses 100 120 20 20.0
150 Cow Mix
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WhatlislYour[SilageStoragelLoss?!

Fermentation’- 6%lof\DM

» Seepagel- 1%of DM
« Surfacel- upltol50%.of DM

Feedout - 500 15%Iof'DM
Type ofiStorage

— Bags’- 1010 12%

— Bunkersl- 151 20%
— Pilesl- 151 25%

— Towers— 1000 12%

ImpactiofiFeedingSpoiledSilage!l

Digestibility, %

tolSteers
0%I 25%! 50%! 75%ISpoiled
Spoiled  Spoiled Spoiled
Intake,Ib 17.5 | 16.2 15.3 14.7
% Reduction 74 | 126 16.0
NDFL 63.0 | 59.5 56.0 51.0

7% Decrease in DMI = 3.5 Ib of DMI = 10.5 Ib of milk

Bolsen, 2004

AnnuallCostloflSilagelLoss Additi -
) itionallBenefits
1,0001Cows(fed’30Ib/c/d of silage
$140,000  Reducedllossl=lIncreasediForagelQuality
$120,000 — 307Ib feeding’rate BATcows/ton
$100,000 $60.00
$80,000 $50.00
m$35 l
$60,000 m$45 Siton’ .
si|agg$30.ou T m2
$40,000 O%55 o3
u$65 $20.00 :
$20,000 $10.00 :5
$0 $0.00 :
5 10 15 20 25 30 35 10 12 14 16 18
Percentage Shrink $ I cwt of Milk
Tonsland AcresRequired:! .
forlAnnuallSilagelShrink SllageDManagement
. i 1
Amount of Shrink, % ReducedLosseslof[DMIand!Nutrients!!
— Canlyoulmeasurelthis?
5 10 15 20 25 30 35

Extra
Tons

Extra
Acres

274 548

821 1,095 1,369 1,643 1,916

9.1 183 274 365 456 548 63.9

1,000 cows fed 30 Ibs silage per day
Acres estimated based on a yield of 30 ton/acre
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» ReducelSecondarylFermentation
— SilolFaceSize
— FacelManagement
— PackinglandICovering

 ImproveMilklProduction

* ReducelFeed!CostlpericwtlofiMilk



KeysltolSilagelSuccess

SilolSizingland Selection
HybridISelection
HarvestMoisture
Harvest/Quickly
Inoculants
PackingDensity
Covering
Feeding’Management

QuotesifromlJohn!Wooden

0 “Dolnotllet'whatlyoulcannotidolinterferelwithi !
whatlyoulcando.”

O “It'sithellittleldetailsithatlarelvital.lLittlelthings!
make’bigithingsthappen.”

0 “Failing’tolpreparelisipreparingitofail.”

O “Failurelisinotfatal,lbutifailureltolchangelmight!
be.”

0 “Makeleachidaylyour'masterpiece.”

WholelFarmEfficiency

TakethelRightIMeasurements
UtilizethelData
FocuslonlthelRight'Things

— Cows

— Forages

— Cow.Comfort

BelConsistent
InvolvelthelWholelTeam
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How to Survive Tough Economic Times

Gary Sipiorski
Vita Plus, Madison, WI
gsipiorski@vitaplus.com

It certainly goes without say that the last 4 ¥ years
have been the most trying ©mes in the business of
milking cows. Many farmers remember 2009 as a
very di cult year. However, it was only one year
then margins got beZer. The landscape of the indus-
try going forward will conBnue to consolidate and
look much di erent. It appears a $15 to $17 milk
price may be the range dairy farmers may have to live
with.

If points in ©me can be marked which accelerated the
new unknown period, it began with the eliminaGon
of the EU milk quota which unleashed the producton
of 23 million dairy cows to the world market 2015.
Followed by the implementabon of the Canadian
Class 7 milk policy in February of 2017 which closed
the door on the shipping condensed milk from the US
to Canada. Many dairy farms in Wisconsin and New
York found themselves scrambling for a place to go
with their milk.

US milk plants now found their capacity to process
milk at a maximum level. Between a worldwide
abundance of milk and US manufactures unable to
handle more raw milk the farm mailbox price of milk
remained under the cost of producing it for 80% of
dairy farmers.

The purpose of this paper is to outline how to survive
and conénue to operate a dairy farmindi cultand
tough ©mes. These comments will mirror many of
the strategies that the top 20% of dairy producers do
to obtain a profitable boZom line when others find it
di cult to make ends meet. There are 100 di erence
things successful dairy farmers do every day. This
paper highlights some of those key items.

1. The starbng point always must be to have a thor-
ough understanding of the total financial picture
of the dairy. In the past working hard by taking
care of the cows and growing crops was mostly
all that maZered. Today, working hard conénues
alongside of thinking hard. Geg,ng the financials
in order first, then discussing the numbers, think-
ing through the numbers and planning must take
place before decisions are made. Financial items
needed are as follows:

a. Yearend Balance Sheets must be accurately
completed with detailed numbers.

A 3-year Income Statement must show Ac-

crual adjusted figures.

b.
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c. Aprojected Cash Flow must be done before
the end of the current year or shortly aOer the
new year begins.

d. AwriZen business plan must reflect the pro-
jected Cash Flow.

e. The projected Cash Flow and Business Plan

is reviewed quarterly at team mee6ngs with
the family, key employees that need to know,
lender, veterinarian and other professionals
when input is necessary.

2. Key Rabos are calculated and monitored to
achieve the following ranges:

Ownership Equity +50%

Current Rabo 2:1

Term-debt and Lease repayment rato 1.5

Principal and Interest as a % of Gross Income

15%

Debt/Cow $5,000

Debt/CWT Milk $15

Debt to Revenue 1:1

Operabon Expense as a % of Gross Income

70%

Feed Cost as a % of Gross Income 20% to 45%

(depends on growing or buying forage)

j. Feed and Cropping Cost as a % of Gross In-

come 20% to 45% (see h)

Cost of Producing 100 Pounds of Milk $15 -

$17

oo ow

@ o

Communica©ng with your primary lender is more
important than ever. Banks are facing mergers
and acquisifons (M&A). The Farm Credit system
has gone through consolidaGons. Each 6me
there is a change in ownership or management
the personal relaBonship with a lender is at risk.
Generally, the loan o cer is the link between the
lender and the farm. If a change occurs at the
lender the long-6me relaBonship may change as
well. The regulators of all lenders are becoming
more stringent regarding the audiong of dairy
farm loans. The tougher rules will boil down to
the farm level. If the lender seems to becom-

ing more di cult it may be the regulator that is
adding to the mix. It will be more important in
the future to survive by having an open commu-
nicadon with the lender. It is equally important
to have a thorough understanding of all of the
financial informa®on on point #1 so your lender
knows you know.



Milk Marke®ng and ublizing government milk
marke®ng opportuniBes: Taking a posiBon with a
broker on a por6on of milk can make the over-
all monthly income look more posifve in tough
©mes. A thorough understanding of the mecha-
nisms and tools must be gained though educa-
gon. A number of government milk programs
have come into existence. They are not the total
answer to low milk prices however they can add
to the farm’s income. Once again educaéng one-
self is the key to understanding. The USDA FSA

0 ce personnel in many cases can be a big help
in this area as well.

100,000 SCC along with 6-7 pounds of compo-
nents are going to be keys in selling milk in the
future. Regardless of the milk plant, indirectly
consumers will demand to know that their milk
comes from farms with high standards. It is also
important to get on the list of a High Paying Milk
Plant. Some milk plants are selling high quality
end products at a premium price. These same
plants are paying addi®onal premiums for the
raw milk they take in. In tough ©mes a dollar or
two dollars over what others are being paid goes
a long way toward profitability. It is important to
let high paying milk plants know who you are.

SOP or Standard Opera®ng Procedures are an-
other way to help farms stay profitable in tough
©mes. The SOP are a proper and approved way
to do certain jobs on a farm as “e ecOvely” as
possible. They lay out the proper way to assist a
cow during calving. There is a step by step check
lists of how to care for a calf when it is born. Care
of the dairy cows 30 days before calving and 30
days aOer have specific acons. There are SOPs
for each job on the farm. This way there are no
assumpBons made that everyone should know
how to do a job. SOP are in wribng. Training and
follow up is pracGced daily.

Vision and Mission statements are real docu-
ments that hang where owners and employees
can see them daily. The statements are short,
clear and meaningful. WriZen in two languages.

Cow comfort is always at the top of everyone’s
mind each day. Top Dairy Producers queséon
cow comfort and ask themselves every morning
as they walk up to the dairy, “What can be done
beXer to make the cows more comfortable?” Is
the milking parlor comfortable for the cows as
well as for the milkers? Is the holding area kept
cool unél the last cow enters the parlor? Do cows
have plenty of water to drink as they return to
the free stall? Is there fresh feed waing for the
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10.

11.

12.

13.

returning cows? Are the stalls large enough?
Does the bedding material keep the cows in their
stalls for 10 to 12 hours a day? Are there enough
stalls?

Producing more milk is a goal of dairy producers
that survive. They understand at ©mes there is

a worldwide glut of milk. However, they think
about their “Barnyard” and what they need to do
to be profitable. Their cows produce 1,500 more
pounds of milk every year. Breeding programs se-
lect producve sires. Some use genomic teséng
and use the informaBon to select the youngstock
that will lead their herds in the future.

Forage programs are outlined in the winter
months. There are team mee®ngs with crop con-
sultants, nutriGonist, lenders and veterinarians.
Seeds are selected, plan6ng ©mes and harvest
©mes are set. Custom operators and manure cus-
tom operators join the meeBngs at ©mes to learn
what is expected of them and the importance of
the ©ming of their work.

Enterprising is done to know the true costs of
certain areas of the dairy. The true costs of pro-
ducing forage is divided out from other expenses.
Seeds, rent, the costs of owning land, 6llage,
spraying, harvest, trucking, inoculaéng, packing,
and labor are all factored in. The costs of renéng
or owning machinery is separated out including
funcBonal depreciadon. Joint ownership of some
pieces of equipment may make sense to some.

Evaluabng the cost of raising heifers is kept sepa-
rate. EvaluaBons are made regarding where the
youngstock should be reared. Housing near the
dairy? Raised by a local heifer grower or animals
sent away at 3 days of age to a western climate.
Get,ng the right size and correctly raised animals
returning to the dairy is criBcal. With the costs
of raising heifers, surviving farm strategies grow
only the heifers they need. Older cows that are
paid for and have 1 or 2 more years of produc-
Ove life are kept longer. Older cows will produce
20 to 30 pounds more milk than a first calf heifer.
The number of incoming heifer are at the right
number so there is no reason to force older pro-
ducOve cows out of the barns. Some cows and
heifers are bred to beef bulls to limit the number
of replacement heifers. The beef crosses are
commanding a higher calf price currently. Future
markets will determine if this strategy will con-
Bnue.

Other diverse enterprises are considered. Further
processing of milk in a partner owned plant may



14.

15.

be considered by some. The list of other types of
enterprises are many in light of the concentrated
business of milking cows. Owning a shared “Feed
Facility” where 3 farms deliver and truck TMRs
from may be considered. A great deal of research
and number crunching must be completed be-
fore money is spent on a new enterprise.

TransiBon planning is at some point in an ongo-
ing process. As the balance sheets conBnue to
grow the zeros add up behind the numbers. Par-
©al or total farm transfers take 10 years or more
to achieve. Transfers may be with blood relabves
or those outside of the family. Professional con-
sultants, accountants and a>orneys are always
involved in the process.

Those that survive tough economic 6mes see
their dairy as the Business of Milking Cows. Itis a
“Business” and needs to be operated that way!
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How to Survive Tough Economic Times

Gary Sipiorski
Vita Plus, Madison, WI
gsipiorski@vitaplus.com

HHOARDS BAIRYMAN

Milk produced per person
averaged 665 pounds

How To Survive Through
Tough Economic Times

4]State’ DairyINutritionland!
ManagementIConference

AnEmployee Owned Company:=www.vitaplus.com = 1.800.362.8334

9 months 2018, Genske, Mulder & Co
(CPAs) per farm, loss of 65

Monthly Inventory of US Milk Cows. Million Head
Source: USDA-NASS

cents)/day/cow .
Arizona -15.2% | -$1,348,019 840
California -8.1% -5714,463 ‘
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Dailyairy

U.S. Dairies by Category

FHOMRDS TATRYMAN

Figure 2. Cost of production for the most efficient
Wisconsin dairy farms by herd size (2016)

U.S. Milk Sales by Category
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Q3 - 2018 Nietzke & Faupel (48)
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— 514
)
= %E) Lvtk 1.28 1.03 1.29 1.29
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Figure 1. Median cost of production for
Wisconsin dairy farms (2016)

Category
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Is $0.76 A Big Deal?

$0.761X124,000lcwtl=
$182.400X125lcows[=
$182.401X150Icows!=
$182.400X1100lcows=[[1$111118,240
$182.400XI500(cows=[[11$111191,200
$182.40.X11,000lcows[=1$11182.400

$182.400/cow/lyr
[I$T14,560
[$11719,120

o
= oo

{
{

=

I$
1$

= =

AnEmployeelOwned .Company = lwww.vitaplus.com =1 1.800.362.8334




Zoetis - Cost of Health Issues What TO Do?

e Mastitis 12040%  $1550224 32.7lcullrate
o Lame  10048%  $1770469 16.0

e Metritis] 2037% $3000358 17.1

* RP 5015%  $2060315 31.7

e DA 305% $494 26.9

o Ketosis  5014% $1170289 32.

IncreaselProduction’1,500#s
TakelAnotherLooklatiCowlComfort
EvaluatelLabor[“Effectiveness”
ForagelQuality Plan
MilkIMarketing

e COP

 Transition

ViTa N
PLUS
An’Employee’Owned Company = “www.vitaplus.com’=1.800.362.8334

What are Lender’s Thinking?

» Rating Equity D/R Liquidity
o EX +75% 2:1 2:1

e Goodl  +60% 1.75:1 1.75:1
* Normal +50% 1.25:1 1.25:1
* Watch  30% 1.00:107777701.00:1
e SubiStd <25%>  0.90:171770.90:1

vira
s )

@

AnEmployeelOwned Company = lwww.vitaplus.com’=171.800.362.8334

What To Do?

 BalancelSheet

* 3lYearsloflincome Stmtsi(AccruallAdjusted)

» 2019Projection

 BusinessPlan

 TalkiwithiLender

» 2019Croppinglneeds

» 100,0001SCC,l607#IComponents
GetlonlthellListloflalHigherPayinglPlan

ViTA N
PLUS
AnEmployeelOwned.Company = lwww.vitaplus.com ='1.800.362.8334
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Feeding Options with Todays Economics

Dr. Mike Hutjens
University of Illinois, Emeritus

Holstein Component Profile by Days in Milk and Lactation Number

T R T »
M M H b M act i i
Feeding Options With Today’s Economics 2| e A0 101199 200305 a0 o199 200505 [N
H 19000 | 29% | 30% | 35% 37% | 132 | 22% | 24% | 28% | 30% | 8618
Four State Dai ry and Management Conference 23000 | 34% | 33% | 36% 38% | 136 | 25% | 26% | 30% | 31% |10433
June 14, 2019 * 26000 | s8% | 35% | 36% 3.9% 1.36 28% | 28% | 30% | 32% |11,793
30000 | 39% | 35% | 36% 38% | 134 | 29% | 28% | 30% | 32% |13608
19000 | 29% | 31% | 35% 37% | 126 | 23% | 25% | 29% | 31% | 8618
, o] saw Teaw [ sew 38% | 132 | 25% | 26% | 30% | 32% |10433
26000 | 37% | 34% | 36% 38% | 132 | 28% | 28% | 30% | 32% |11,793
30000 | 38% | 34% | 35% 38% | 131 | 29% | 28% | 30% | 32% |13608
19000 | 35% | 34% | 3.6% 38% | 135 | 26% | 26% | 29% | 31% | 8618
5, |00 a7 [aan | sen 38% | 187 | 27% | 27% | so% | 32% |10433
M | ke H Utj ens * 26,000 | 3.9% 3.4% 3.6% 3.8% 1.39 2.8% 2.7% 3.0% 3.2% | 11,793
. . .. . 30000 | 40% | 3.4% | 35% 37% | 138 | 29% | 28% | 30% | 32% |13608
University of Illinois, Emeritus
* 19,000 RHA n=1,014 herds, 23,000 RHA n=1,998 herds; 27,00QRHA n=1,022; 30,000 RHA n=292 herds
I ILLINOIS e § ILLINOIS == m——

Finding 65 cents per 100 pounds of milk Option 2: Marginal Dry Matter Intake
« Genske, Mulder & Co Certified Public * Last pound of dry matter consumed
Accountants can support two plus pounds of milk
« First nine months of 2018 A pound of dry matter costs 10 cents
—Arizona: -15.2% margin; loss of $1.3 million » Two pounds of milk worth 30 cents
—Upper Midwest: -11.4% margin, loss of $781,761 at 15 cents a pound
—Northeast: -21.4% margin; loss of $803,243

* Profit is 20 cents per pound of dry matter
or per cow per day

I ILLINOIS I ILLINOIS
: o . Feedi -
Option 1: Building Your Milk Check Environment T/ Reseves
_ . ) 7
* Improving milk components \ Absorbed
e > _Product |
—Milk fat is valued at $2.51 per pound N Nutrients [product |

—Milk protein is valued at $1.14 per pound

* Fat test increase of 0.2 point (3.7 to 3.8) leads
to 0.1 pounds more milk fat times $2.51 leads
25 cents per cwt or 20 cents per cow per day at

80 pounds of milk Ramen I—)' Intestine |—)| Feces |

University of lllinais a Urhana. Champaign

I ILLINOIS

Milk Fat and Milk Protein Relationship SRIEE e
(Hoard’s Dairyman—August 2018) U.S. Feed Yeast/yeasticulture 29
Fat Protein Protein  Fatvs Additive Rumensin 24
% % vs Fat  Protein Use Mycotoxinlbinders 24
Ayrshire| 3.89 3.14 81% 1.23 Probiotics 11
B i 4, .32 2% 1.22 iaci
rown Swiss 05 283 82% 2018 Hoard's Niacin 10
Guernsey| 4.56 3.35 73% 1.36 Market Survey Omnigen
Holstein| 3.81 3.06 80% 1.24 Don'tluse
Jersey| 4.89 3.70 5% 132 Feed’bunkistabilizer 2

I ILLINOIS

I ILLINOIS




Benefit to Cost Ratios
Buffers
Biotin
Yeast products
lonophores

Silage inoculant

W w g g N
N e

Rumen protect choline

I ILLINOIS

Cost Comparison

Summary

(Cost per cwt)

Marketing
50.55

Return on Investment &
Managameant
$1.41

_[ University of llinos ac Usbana-Champaign

Additives Recommended
for Lactating Cows

e Rumen buffers— save 6 cents per cow

 Yeast culture/yeast products—save five cents per cow
* Monensin (Rumensin)—save 3 cents per cow

« Silage inoculants—save 3 cents per cow

¢ Biotin—save 4 cents per cow

» Organic trace minerals—save 10 cents per day

I ILLINOIS

Twenty Percent Extra Heifers on Farm

* California data: Cost is $2.10 per cwt of milk
« Assume the 20% value is on your farm
* 20% of $2.10 is 42 cents a day

I ILLINOIS

Hutjens Priority
1 Rumensin
Silage inoculants
Organic trace minerals (Zn, Se, Cr, & Cu)
Yeast and yeast culture
Sodium bicarb/S-carb

o O~ WN

Biotin

Rumen impact

Raising Heifers is Not a Profit Center

Cost to raise heifers is >$2,000 than current market prices

* Number of heifers needed:
— Culling rate
— Death losses of heifers
— Calving interval

* Tools:
— Genomics (find the best ones)
— Sex semen (get heifers from the best genetics)
— Beef crossbreeds
(premium +$150, calving ease, and healthy of calves)

I ILLINOIS

I ILLINOIS

Total Cost to Raise a Dairy Replacement
from Birth to Freshening
$3,000

= Heifer
$2427 $2510

$2,148 m Calf
$2,000
Calf value
$1,360

$0

1999 2007 2013 2015

@W‘y <

t

NDFD: An Index of Dry Matter Intake

One unit change in NDFD equals
—0.26 Ib. of Dry Matter Intake
—0.47 Ib. of Fat Corrected Milk



Increase Forage NDFD Two Units

« Total forage program increased from 55 to 57
percent

* May lead to 0.94 pounds more milk

* Added income is 15 cents per day

I ILLINOIS

Defining Shrink

» The quantity of feed fed that the cow
doesn’t eat

e Varies from 1 to > 20% of available feed

* Cost 10 cents to 15 cents per cow per
day

X ILLINOIS

Kernel Processing Score
Poor Adequate

2 /
1

OWorth 2 Ib. Milk
0o | or 2 Ib. Corn

.7

Excellent

Each change is
2 Ibs. more milk

RD Shaver UW-Madison

Shrink Areas of Focus

e Forage management

 Pre-blending concentrates

* Weigh backs

» Reducing feed variation

* TMR mixing strategies (precision blending)
 Storage (bags, vertical storage, etc)

 Tracking inventory

1 ILLINOIS

I ILLINOIS

(CVAS, 2017)

12%

N= 1576
Ave.=4.11
StDev = 2.30

10%

8%

6%

4%

Percent of Samples

2%

0%

RNenononhaonohobaohobohaovanoo
S V" NNMHEFFOOHOONNGDNSO -~ NN
hhhhhh
Fecal Starch, %DM A

I ILLINOIS

Weigh Back Considerations

* 1-2% of total dry matter offered (steers 1st choice)

* > 5% weigh backs must go to cows

* 50% of feed available at each feeding with 2x delivery
e Evaluate sorting (+/- 5% each box)

* Remove each day (each feeding)

* Feed costs savings: 50 Ib DMI times 2% equal 1 pound
DM or 10 cents per cow

I ILLINOIS

Change Kernel Processing Score

* Shift from 61 to 71 score results in two pounds
more milk

* Results in 32 cents per cow per day

 Lower fecal starch from 7 percent to 5 percent
leads to 1.3 pounds of milk

* Results in 20 cents more per cow
 These values could overlap

I ILLINOIS
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Grouping Systems increase 10FC

1. Fresh (3wk) vs. all other cows
- Fresh diet can be very expensive
- May have carry over effects
- May increase peaks

2. Two year old vs. older cows
- Diets can be identical
- Increase production of 2 yr olds



Many Grouping Systems increase 10FC

3. Group by production
- Diets formulated for each group
- Targeted use of additives
- Forage quality inventory management

2

. 0 8

Lows Midds

Highs

Comparing Ration Costs
with Various Forage Programs

» Used the 2018 forage costs (purchase/market prices)
« Rations balanced for energy, RDP, RUP, and fiber
 Milk yield was 70 pounds of milk

* No minerals, vitamins, or additives
were added or balanced

I ILLINOIS

Grouping by Production (80 Ib average)

40

o,
7N
30 f %’\
20 ‘/ \
/ \
10 - %;%
W %
W/ M

1 average with large variation

cCONon = a
CCUOHUHHGCS U FYtay

Alfalfa

Corn Silage

L] 10 20 L 40 50 B0 T B 90 100
% of Total Forage

T ILLINOIS

Grouping by Production
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- 3 different means
- Smaller SD within pens

Feed Benchmarks 2019

$5.01
$0.10

Feed costs per cow per day

Feed cost per Ib DM

Milk Production

80 Ib 70 1b

Feed cost per cwt milk $6.26 $7.16

Income over feed costs / cow ($16) $9.74 $8.84
Feed efficiency (kg milk/kg DM) 1.6 14

I ILLINOIS

Formulating for Groups

1 group (mean = 75 lbs, SD = 13)
Protein for 75 + 13 = 88 Ibs

3 groups
Low (mean=60 Ibs, SD = 4)
MP for 64 lbs
Mids (mean = 75 Ibs, SD =5) {_ Avg = 80 Ibs
MP for 80 Ibs
Highs (mean = 90 Ibs, SD =6)
MP for 96 lbs _
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Economics of Feed Efficiency
(70 1b milk, 10 cent Ib DM)

Feed efficiency DMI Difference
(Ib milk/Ib DM) (Ib/day) (savings/day)

1.40 50.0
$0.34

1.50 46.6
$0.28

1.60 43.8

X ILLINOIS




Milk Yield Targets (Ohio State University)

Milk Yield (Ib) Feed efficiency
60 1.32
65 1.38
70 1.44
75 1.49
80 1.54
85 1.58
90 1.63

X ILLINOIS

Take Home Messages

 Can you find 65 cents per cow per day?
* A business focus on feed decisions
« Listen to your cows

» Use available tools to evaluate your feeding
program

1 ILLINOIS
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Economics of Raising the Right Heifers

Albert De Vries
Department of Animal Sciences
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Economics of Raising
the Right Heifers

Albert De Vries
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Four State Dairy Nutrition and Management Conference, Dubuque, IA. June 12-13, 2019

gPTA Net Merit Dollars for 2000 heifers

Culled Min Average Gain| StDe:
0% 69 512 0 145
10% 318 537 25 126

| 20% 391 564 52 112
30% 436 585 73 103

H““"H 504 510 631 119 88
I I|||IIIII:I.

Culled

Overview

. Culling worst heifers

. Make more dairy calves than needed? (keep best ones)

Keep best dairy calves or crossbred calf premiums?

. Combining health, growth, genetics to predict first lactation IOFC

A W N =

Lo,

How much is +$52 PTA NM$ worth?

+$52 predicted transmitting ability / life time
= +$104 estimated breeding value / life time (= 3 years)
= +$34 estimated breeding value / year

Keeping the best 80% of heifers increases the
genetic level of the herd by $34/cow/year
(but culling, discounting makes final value a little lower)

CME OR Ral HAAE Code
s T e
1088 0
G
108 o
[T

m G 7
o

108
om o T
M & 7

=0 o

Hoard’s Dairyman Bull List. Genomic Holsteins. April 2019

Make more dairy heifer calves than needed?

« Use sexed semen

« Higher selection intensity

» Greater selection gain

« Other advantages dairy calves

gPTA Net Merit Dollars for 2000 heifers

Minimum  $69
Average $512
120 Maximum $970

] ‘ ‘ “ ‘ ‘ ‘ ‘ Standard deviation $145
20
o ._Illllll“ ‘ ‘|||III|III,_. -
T P =
3 1 2 2 Z

160

a o
]

1026-1050

2013 data PTA far NMS
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gPTA NMS by age (days)
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heifers cows O
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1,247 animals genomic tested at the UF Dairy Unit




Genetic model eneti
variation

/00 donors?
“T Sexed semen?
\"' [} Conver!lt_iorf.al semen?
D"r’ec‘ipiep}_sf .

Surplus calf 4 Mating dec

selection foons

Calves

Genetic
Merit

Heifers Lact. 1 Lact. 2 Lact. 3 Lact. 4

Age (younger [J older)

Response to selection:
“Traditional” PTA milk of cow vs. phenotype mature equivalent milk of cow
Expected response to selection: 1 Ib milk / 2 b PTA = 1
45,000
40,000
35,000
30,000

25,000

ature

Observed response =
to selection = o

]
-1500 -1000 -500 O 500 1000

PTA milk

32,000-21,000  _5 5 oy 1500 2000
(1,500 - -1,000) x 2

UF Dairy Unit

Herd budget model

Genetics, phenotype, prices, ...
1000 milking cows

Bottom line:
Profit per milking cow per year

TN Sou SHOULD & MORE
EXPLAT HEDE N STEF TR,

Response to selection = 2 x expected

£120

= 5100 -
$80 4
$60 -

$40 4

Genomic reliabilities

320 -

50 1

420 O

Change in profit, $/milking cowyyeal

540 4 Traditional reliabilities -\\

560
% surplus dairy heifer calves

 35% cull rate
0% [J sexed semen use [] a lot

0% [ sexed semen use [J a lot

$100 lower dairy calf sale price compared to dairy bull calf

N . breeding type Ba|ColSe BelCo|5a Ba|Co|Se Be|CofSa| [BejCojSe
5 breeding policies T m m | C [} C 540
u ] ] u u _
. . | [ | [ | ] | | 3 510
No selective mating [ | | | || [ | [ | =
-] u 8 50
u m o4 I
|| || £ o 50%
| | i z 570
(] ] £
|| || £ 540
u m =
| | || o
[ ] [ ] £ .560
] || E..
35% cow cul.l rate = = 3 sw Traditional reliabilities *
Many other inputs ] [ ]
] | -5100
[ surplus calves u u % surplus dairy heifer calvs
,, 44 m m « 35% cull rate
surplus dairy cahves (%) 7% 43% 0% [ sexed semen use [] a lot
. ) HOARDS D*IF'M&NI:I'EL ‘l Az ! i} . CroSSbred premium
Default = base line inputs 2 f oin & 8 15 or
30 Beef-on-dairy semen Dairy heifer calf selection?
« 35% cull rate gigy . Conomic reliabifides e sales skyrocketed in
« Vary use of sexed semen s10 | " testing 2018
« Complete budget of T — W% dairy farmars are planning their matings
revenues and costs e . .
[1:9 10% 5006

« Conclusion: genomic
testing pays if willing to

=520 4
Traditional reliabilities

Change in profit, §/millking cowiyvear
i an
s
s

make surplus heifers with -430 \\
lots of sexed semen a0 \
-450

% surplus dairy heifer caves

0% [J sexed semen use [] a lot

Domestic beef semen ey

https://hoards.com/article-25428-beef-on-dairy-semen-sales-skyrocketed-in-2018.html
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Scenario A .

cromshied pramium
refabity
breiing [

« 5 user-defined breeding policies
« 1 optimal breeding policy

« +$100 crossbred premium

« No genomic testing

« 35% cow cull rate

Suphs dry cabes (%)

proftiimiiangeomtyr ) ¥ T [ i % 0§ M i B
comgared o reference

« Dam information

« Behavior

» Type conformation

* Body weight

* Growth

 Health events

* Feed intake

< Environmental
stress

« Genetic potential

e etc....

Which calves do | select?

r!"

Michael’Schmitt,/Master s thesis, /U of Florida(2019)

Scenario B

erosshred premiam ] +5100 5200
refiabity
voe
« 1 user-defined breeding policy m =
« 3 optimal breeding policies cows1, 2 -
« Increasing crossbred premium . =
« No genomic testing =i
« 35% cow cull rate =
-
-
-
-
-
-
-
-
m

swrphss dairy cabes (%

- |l
Ed

Questions

« Relativelimportanceloflhealth,/growth, genetics onlpredictionlof!
futureImilklproduction.

» How!tolbesticombineldatalsources: linearregression,.randomiforest,
gradientlboosting

« Doeglitlpaytolwait’andllearniabouticalvesi(health,/growth)landculll
later?

= =—,

F
5 -

Scenario B

pokicy  H00% conv.
crassbred premium
relisbibly traditional

« 1 user-defined breeding policy
« 3 optimal breeding policies

breedings type

« Increasing crossbred premium s [
. . 1

« No genomic testing el E

« 35% cow cull rate | = |

c (= |

surpiuss dairy caes (%) 14%

opanational § 4,

calf sales

A kept dsiry calf (sre-cow diference)
& value {due o selection)

genornic iesting
profiymilkingeomwye)

compared to reference

Calf selection: health growth genetics

12,000 calves born on a Florida dairy farm
Born between 2009 to 2015

Followed through first lactation
- Survival and milk production

- Information value = first lactation marginal milk income minus feed cost (IOFC)
» Data:
- Health: diarrhea, respiratory, ...
- Growth: birth and weaning weights
- Genetics: parent average, genomic test
Combine data methods:
- Regression, random forests, gradient boosting

Scenario C

palicy

crossbred premium
neliaity

breedings type

« 1 user-defined breeding policy
3 optimal breeding policies
Increasing crossbred premium
N . N cows |
With genomic testing Eaws 2
35% cow cull rate

ws 3
COWS 4+

Surplus dary cakes (%)

operahcnal EEET RG] G

calf sales 5 W g £ W

& kst dairy calf (sire-cow difference) 5 ] s = g M
& value (due o selection) E] -] g 7 g 2

PEnomic Aesti Lt} 3 (6} H 1] 5 1

prodiimdlangs cwtyT) L] 15 L] H § w

compared 1o reference
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Selection time point options: 3 datasets

Breeding
Day 380
n=4,981




Predictor groups

Phenotype (Pheno) Parent’Averagel(PA) Genomicl(GENO)

Predictor Variable Unit Day First Predictor Unit Day First  Predictor Unit Day First
Variable Classes Available Variable Available  Variable Available
ET 2 Category Day0 Fat.PA Lbs/lact. Day 0 BWC.G Composite Day 120
Weight birth Pounds Day 0 Milk.PA Lbs/lact. Day 0 CCR.G Percentage Day 120
Weight120 Pounds Day 120 NetMerit.PA Dollars Day 0 DCE.G Percentage Day 120
Weight380 Pounds Day 380 Prot.PA Lbs/lact. Day 0 DPR.G Percentage Day 120
ADGt0120 Lbs/day Day 120 DSB.G Percentage Day 120
ADG120t0380 Lbs/day Day 380 Fat.G Lbs/lact. Day 120
ADGto380 Lbs/day Day 380 FLC.G Composite Day 120
RESP 5 #treat. Day 120 HCR.G Percentage Day 120
DIGT 5 #treat. Day 120 Milk.G Lbs/lact. Day 120
OTITIS 5 #treat. Day 120 NetMerit.G  Dollars Day 120
OTHER 5 #treat. Day 120 PL.G Months Day 120
ANY 5 #treat Day 120 Prot.G Lbs/lact. Day 120

PTAT.G Composite Day 120

SCE.G Percentage Day 120

SCS.G Log Day 120

SSB.G Percentage Day 120

uDC.G Composite Day 120

GnomelnbCo Percentage Day 120

First lactation IOFC for selection at day 120

$250
Genomic datal+]| f]enotype
]
§ $200 - Genomicldata
5 - arentlaverages
83 g
g 2 $150 Parentiaverages’ ... GB-PA
2 E +Iphenotype
=8 5|
£ & $100 GB-PA_Pheno
g5 Phenotype - GB-GENO
g ---GB-GENO_Pheno
£ $50 S
w GBI=IGradientBoosting

&
0% 10% 20% 30% 40% 50% 60%
Approx. Percentage Calves Culled

Survival probabilities to first calving

08

08

0.6

PredictoriGroups.included
Timel+Season’+Year’Monthlonly e

Predicted Probabilty of Surdival
05 07

2010 2011 2012 2013 2014 2015 2016
Birth Year

Differentimethodsloflrankinglcalves: differenticalvesiarelculled
Day’1207] Gradient/Boosting

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
0% 5% 10% 15% 20%  25%  30% 35%  40%  45%  50%
PercentagelofiCalves Culled

PercentageloflSimilariCalves Culled

—GenolGeno_Pheno —PAIPA_Pheno —PAIGeno —PhenolPA_Pheno

Observed first lactation milk production until
305 days in first lactation (all calves)

3,000
2,500
?2.000
31,500
=3
o
L 1,000
500 I I I
0 - e e e e . l -
O I PN PSSP SE PP SS S P P PSS
FIFIPFFFFFFSFS QQ FFFSESS
W o & g.,\w.\h.\q,._@.@.(ﬂ.,bb‘.mxmx@.@@‘ o
Observed First Lactation Milk Production, Ibs
n=12,098

Summary: selection and breeding for heifers

1. Genomic testing is likely profitable when:
* Make surplus dairy heifer calves (good reproduction, sexed semen)
» Good response to genetics
2. Best breeding mix:
« Combination of surplus dairy heifers calves + crossbred calves
« Simple breeding mix almost as good as optimal breeding mix
3. Genetics data worth more than health and growth data

Thank you

devries@ufl.edu

First lactation IOFC for selection at day 120

$300
3 $250 Genomicdata+)phenotype
S
S
£ % $200
E 8 Genomicldata
53 —REG-PA
£ § $150 ~—REG-Pheno
é E ~—REG-PA_Pheno
g $100 Parentiaveragesi+phenotype  ——REG-GENO
5 —REG-GENO_Pheno
@
Lo %50 REGI=Lineariregression
Phenotype
$-
0% 10% 20% 30% 40% 50% 60%

Approx. Percentage Calves Culled
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Managing Costs on My Farm

Hunter Haven Farms
Pearl City, Illinois

Hunter Haven Farms was established in 1976, in Pearl
City, IL, when Douglas & Edith Block and Thomas &
Mary Block purchased the 320 acre “Home Farm”
from Robert & Ruth Block (parents). The Registered
Holsteins previously had the prefix of “Hunter Haven”
as Robert had originally purchased the farm from
Cape Hunter in 1948. AOer 1976 the Block families
conBnued to build the herd of Registered Holsteins
and increased hog producOon in the farrow to finish
confinement facilies. Two smaller farms were even-
tually purchased -- “Bub’s Farm” to the north where
the large dairy is located, and the “Johnson Farm”
which is located southeast of Pearl City. The Doug &
Tom Block families con6nued to upgrade the 100 cow
Registered Holstein herd, and market hog producton
increased to 1100 head per year. In the fall of 1996
the decision was made to expand the dairy herd and
eliminate the hog producéon.

Hunter Haven Farms, Inc. was established March 1,
1997 and the construcon of the new 400 cow dairy
facility began. During the summer of 2000 a 100 stall
addion was added to the exiséng 400 stall Dairy
Free-stall Barn. In the spring of 2005 the Methane
Digestor ( parfally grant funded ) went on-line with
electricity produc6on and compost bedding produc-
eon. During 2006 the construcBon of an addiBonal
200 stall dairy free-stall barn was completed, allow-
ing the dairy facility a capacity of approximately 900
cows. The mission of the farm is to foster an environ-
ment of personal growth and advancement for our
families and employees; e ecOvely manage resourc-
es for present and future generadons, conGnuously
improve their products in quality, value, and profit-
ability. At present the farm is in the process to trans-
fer the administrabon of the farm from the Block’s to
the employees ScoZ and Nathan.
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The Ins and Outs of Behavioral Well-Being
for Dairy Cows

Jennifer Van Os
jvanos@wisc.edu
Animal Welfare Science at UW-Madison

The ins and outs of behavioral well-being
for dairy cows

JENNIFER VAN OS

What is animal welfare?

state of individual animal: how well is she faring?

faring well: good welfare faring poorly: poor welfare

(L}

animal welfare science looks at the state of the animal
[ it's outcome based

Animal welfare: critical for the social license
to continue producing food in the future

Do we feel good
about our food?

consumers / voting citizens

What's important for animal welfare?

biological function
(bodily health)

Fraser et al. 1997. Anim. Welf. 6:187-205

affective (emotional) state
(+ vs - experience)

species relevance
(“behavioral well-being”)

Research helps us understand what’s needed for good welfare
—and how to accommodate those needs in a practical setting,
and in light of stakeholder expectations

Biological science: understanding the cow

R

Social science: understanding people

=h &3
55 '3

44

What's a “behavioral need”?
How can we ask cows what matters to them?

1. Preference testing: “voting” with their feet

I spend more time with
“x" than “y"
because | prefer “X"

'DOO

2. Motivation testing: asking them to “pay” to show how much
they care about something

"X" is really important
to me, so I’'m willing to
work hard to get it!

JeI@)



Social science research shows how different people
prioritize aspects of animal welfare

' behavior

44

consumers / voting citizens

Qe

producers

Examples of what research can tell us about cattle welfare

inside and outside of the barn:

1. What do cows think about being on pasture vs. in the barn?
2. How can we tell if cows are staying cool in summer?

3. How flexible are consumers on their expectation for pasture?

Both producers & consumers value all 3 aspects
of welfare, but their emphasis sometimes differs

behavior { :

producers consumers / voting citizens

Cardoso et al. 2016; De Greef et al. 2005; Ventura et al. 2015, 2016

Cows are willing to work hard to gain access to pasture

€6 66 .

Access to

Fresh TMR

pastu n... "

]

£i

i

Pasture can have benefits for welfare: &

O better air quality s
O improved locomotion score 0w W™ o = e o

waght {kg)

[ fewer negative social interactions

von Keyserlingk et al. 2017. Sci. Reports 7:44953,

Consumers often have an expectation that animals live
reasonably “natural” lives
- especially having pasture access

89% of survey respondents uninvolved in dairy production
think cows should have access to pasture
Schuppli et al. 2014. J. Anim. Sci. 92:5185-5192.

/ An ideal dairy farm is: “where the

[ ] ® cows stay untied, on pasture, able to
feed and walk naturally. Because |
think that freedom should not be
denied to any animal.”

consumers / voting citizens

Cardoso et al. 2016. J. Dairy Sci. 102:1811-1821.

2e also: Hotzel et al. 2017. J. Dairy Sci. 100:4150-4160
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Cows prefer to be outside... AND inside

Preference for pasture vs. the barn depends on time of day + weather
[7 Choose pasture more at night (when it's not rainy)
1004

80
60

40

Time on pasture (%)

20

Legrand et al. 2009. J. Dairy Sci. 92:3651-3658.
(1 e e IS A B e B S B S S S B p T

0800 1000 1200 1400 1600 1800 2000 2200 OODO 0200 0400 OG00 0800

Time of day

See also: review by Charlton & Rutter, 2017; Falk et al. 2012; von Keyserlingk et al 2017; Smid et al. 2018



Cows chose to spend less

time on pasture when it rained U hygiene
Legrand et al. 2009. J. Dairy Sci. 92:3651-3658. I:l d|g|ta| dermatltls

00 milk yield

Mud can create costly problems

Examples of what research can tell us about cattle welfare

inside and outside of the barn:

1. What do cows think about being on pasture vs. in the barn?
2. How can we tell if cows are staying cool in summer?

3. How flexible are consumers on their expectation for pasture?

Lying time was severely reduced in muddier conditions,
especially in the first 24 hours

Lying time (hi24 h) for cows (parity =1)

16
14
12 - = Muddy
— Very muddy
10 ‘
8 y
'R
=
4
2 1
0
1 2 3 4 5
Day of treatment

Chen (Van Os) et al. 2017. J. Dairy Sci. 100:2090-2103.

Rethinking the TNZ vs. thermal comfort
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[ f I
(odd stness) thermal combort: heat stress:
bebawinal and physiclogical defenses against overheating
resposes i FeE (5nd cold) absant activaled

Van Os. 2019. Vet. Clin. N. Am. Food Anim. Practice 35:157-173

Cows also choose to spend less time on pasture
during the daytime... especially in warmer weather

i '.
: m Legrand et al. 2009, J. Dairy Sci. 92:3651-3658.
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Early signs: changes in behavior and respiration rate

s b

body temp [




When cows are outside in warm weather,
they want the benefits of shade

70
60 -
Cows are motivated to seek shade...

50 -
< ...AND they prefer shade compared
E 40 - to the sun, even when cooled with
] water sprinklers
&30
[
&

20

10

0

No shade Shade

Sprinklers  Shade
(no shade)

Schiitz et al., 2008, 2009, 2011; Tucker et al. 2008

With only shade, body temp became elevated
(air temp = avg high of 97°F)

Body temperature (°F) Shade only
104.0

1035

1030 Normal (< 102.8°)

1025
102.0
1015
101.0 -
01 2 3456 7 89 WNMR2BH4SGTE00N0N

Time: of day (h)

Chen (Van Os) et al. 2013. J. Dairy Sci. 96:5035-5045.

When soakers are mounted over feed bunks with shade,
cows do prefer soakers, especially in warmer weather

Preference (% of time) for feed bunk with soakers

100 4
. .
Wie o * ° ..t. e * ____'____.
BO 4 - '] __'____———___.- [ ]
mw{ — -"‘:.l .
0 4 - . -
5'] 1 L) ----A
40 4
an
m A
n
o . . : . . . .
[ [ 72 78 & B 53 Ed
24-hour average alr temperature (°F)

Chen (Van Os) et al. 2013. J. Dairy Sci. 96:5035-5045.

Cows chose to start using soakers in the morning (~THI 69)

Body temperature (°F)
104.0

Shade only

103.5

1030 Normal (< 102.8°)

1025
102.0
1016
101.0 -
01 2 3 4 5 6 7 8 90N AZ31516171819200 22

Time: of day (h)

Chen (Van Os) et al. 2013. J. Dairy Sci. 96:5035-5045.

Soakers help cows release body heat
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Body temperature stayed normal when cows had soakers

Body temperature (°F)
104.0

Shade only

10315

103.0 - Normal (< 102.8°)

025 4

F it
:
0o g
i

Shade and soakers

101.5 i
— e il

o -

0123 456768 5012134158178 1@021220
Time of day {h)

Chen (Van Os) et al. 2013. J. Dairy Sci. 96:5035-5045.



How much to spray? Common rule of thumb -

is it right?

reae of wetting cattle
Photo courtesy of Jefirey Broso. DVM)

Body temperature stays lower when cows have soakers

Body temperature (°F)
1020 Normal (< 102.8°)

shade only

1025
1020 . *t26gal/hr/cow
1015 +9.8gal/hr/cow
101.0
1005

012 3 4 5 6 7B 01011213 4151178190212 20
Time of day (h)

Chen (Van Os) et al. 2016. J. Dairy Sci. 99:4607-4618.

What's the right amount to spray?
[1 compared soaker nozzles at the feed bunk

-
S |
L)
0.35 gpm 1.30 gpm
(2.6 gal/ (9.8gal/

hr / cow) hr / cow)

hen (Van Os) et al. 2016. J. Dairy Sci. 99:4607-4618.

Daily milk yield was >7 Ib higher with soakers
Ihslday
100

a0 4
&0

a0 -

shade only 2.6gal/hr  9.8gal/hr

| cow I cow Chen (Van Os) et al. 2016. J. Dairy Sci. 99:4607-4618.

With no soakers, body temp went up
(air temp = avg high of 91°F)

Body temperature (°F)
1030 Normal (< 102.8°)

shade only

1025

WEa

01s

1010

100.5
1 2 5 4 5 6 7 8 9011213141516 17 1819 20 N 22 23

Tirme of day (h)

Chen (Van Os) et al. 2016. J. Dairy Sci. 99:4607-4618.
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Using water efficiently for cooling

gallons/hour per cow:
< 0.8 = not enough (ineffective)
2.6 = effective + efficient
9.8 too much (effective but inefficient)

Help cows ]
cope with heat

Water use

...but measure how your cows respond



We evaluated the performance of cooling systems:
mechanical ventilation with baffles, fans over stalls, showers
Successful farm owned by 4 UW-Madison alumni
2 barn types for lactating cows:

0 Naturally ventilated (1997)

0 Mechanically cross-ventilated (2007)

Showers in the milking parlor for more cow cooling

Measured consistency of airspeeds at cows’ standing & resting heights

Dairyland Initiative
™

usaniTY OF WECOML- LAE DN

Mondaca, Van Os, Cook. ADSA 2019

Predictions

Farm thinks mechanically cross-ventilated barn is more comfortable
[ strategically houses earlier-DIM / higher-producing cows there
(avg 109 vs. 77 Ibs/day)

(1 predict those cows will show fewer signs of heat stress, despite
greater internal heat generation

Elevated respiration rate:
early indication of attempt to cope with heat stress

ThermalAid

Free app: thermalnet.missouri.edu/ThermalAid

Measured consistency of airspeeds at cows’ standing & resting heights

Tines spent lying (hours/day)

Lying time decreases with heat stress
Chen (Van Os) et al. 2013. J. Dairy Sci. 96:5035-5045.
[ ] H ™ ] -]
Zd-hour average ar lempersture (°F)

Dairyland Initiative
TR o wisoRE-MAOHON

See also: Chen (Van Os) et al. 2016; Legrand et al. 2011; Overton et al. 2002
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Before milking, cows’ respiration rates were higher
on warmer days

Starting respiration rate {breaths/min)

120
naturakent bam
100 - @ crosswent bam -
. - .‘
- . -,
& S - ;:. A S
. . 4 s .
- AR T s
T S = e
“'!',‘L-"E' .9__ 0 x En i 4 9 .
40 S _-} ‘E I:. . [}
a .
mn

Linear effect of THI: P < 0.001

7] ] [ ] 70 T2 T 76 T8 By a2
THI in the harme pen 1 hour bebore milking

Van Os et al. ADSA 2019



Brief showers during milking reduced respiration rate

Respiralion rate (bresaimin)

P=064 P=0004
1]
# =
]
2 Respiration rate (hreaths'min} afier tnealment
1 b L
45 secortt ®
e B
40
Fakm Ahar n
24
0
a0
n
.o
0 Trestment = TH! interaction’ P = 0001
! (=) = [~ o n R il n 1] v}

THlin the paror

Van Os et al. ADSA 2019

Consumers’ views on pasture vs. indoor housing
can depend on shelter availability

"...every being deserves
to feel sunshine on her
back, to feel earth
beneath her feet, to
breathe fresh air..."”

As long as cows
have “shelter
from wind and
sun and rain.”

non-farming citizen: X .
one opinion non-farming citizen:

another opinion

Schuppli et al. 2014. J. Anim. Sci. 92:5185-5192.

Dairy producers and the industry have many good ideas for cow comfort

It's valuable to measure how well these solutions are performing —
especially how the cows are responding

O funded USDA CARE grant

Van Os and Cook, 2019-2022

Consumers’ views on pasture vs. indoor housing
depend on the heat-stress abatement provided

Rating

Pasture with shade  Pasture without shade Indoor with fans Indoor without fans

Cardoso et al. 2018. PLoS ONE:13 €0205352.

Examples of what research can tell us about cattle welfare

inside and outside of the barn:

1. What do cows think about being on pasture vs. in the barn?
2. How can we tell if cows are staying cool in summer?

3. How flexible are consumers on their expectation for pasture?

50

What do consumers think of indoor+outdoor access?

Barn only : " . -t

Khl et al. 2019. Livest. Sci. 220:196-204.



Consumers were more supportive of barns with
free-choice outdoor access, especially pasture

100
Naturally ventilated barn 16.5% (2.57; 0.99)! - 90
£ g
Barn + paddock S4.9% (3,45, 1.03) ﬁ 70
o
= B0
Barn + summer pasture Wi (4.71; D63Y g
[ ] I % 50
4 20% 0% A% 8% 100% = 40
1 (totally) accept this system. s £ In winter, cows spent a bit of time outside throughout the day and night
E 20 (almost always standing up)
coe m
1]
0012345678 21011121314151617 181820212223
Time (hour of day)
Kiihl et al. 2019. Livest. Sci. 220:196-204. Smid et al. 2019. J. Dairy Sci. 102:1551-1558.
What do consumers think of indoor+outdoor access?
“Give them the choice whether
they want to be indoors in a well-
designed facility, or if they want 100
to be outside, and let both o
options be available for at least a F
considerable amount of time." T W
g 70
% an In summer, cows spent half the night outside
® “Access fo an open space ® § - (and half of that time lying down)
(dirt lot) should be provided ER
whenever possible, but access 2
to pasture in a confined system o
is a producer's decision.” £ 20
=
non-farming citizen . . 10
non-farming citizen

Schuppli et al. 2014. J. Anim. Sci. 92:5185-5192.

01234567 8 8 10111212 14 15 16 17 18 19 20 21 22 23
Time {hour of day)

Smid et al. 2019. J. Dairy Sci. 102:1551-1558.

What do cows think about non-pasture outdoor areas?
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Take-home messages

O Animal welfare is important for the cow, the producer,
and the consumer

0 Soakers + high-speed air can help keep cows cool.
It's valuable to measure how well cows are coping

[0 When given the choice, cows go outside during summer
nights, but they prefer the barn for shelter from the
elements (heat/sun, rain)

(1 Outdoor exercise areas may be an alternative to pasture




Jennifer Van Os

jvanos@wisc.edu

www.DairyAnimalWelfare.org
DAIRY SCIENCE

@AWSUWM o

Animal Welfare Science at UW-Madison
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Cow longevity

“The oldest known cow was Big Bertha who
was almost 49 when she passed away on
New Years Eve in 1993. Big Bertha
produced 39 calves”

Natural lifespan
is about 20 years

Farmer Jerome O’Leary in the
Blackwater Tavern with Big Bertha.

The goal of this presentation is
to draw attention to culling
risks and economics of culling.
Can and should the dairy
industry do better?

~um of Herds

Annual cows left herd % (including 4% sale for “dairy”)

38% = 31.6 months of productive life
=2 years 8 months

www.drms.org

DairyMetrics

February 19, 2018
All herds >50 cows

‘II 9158 herds
| _.II

Overview

» Longevity statistics
Risk factors for culling
Economics of longevity
Culling decision support
Summary

s
b )

Culling mathematics

. If national herd size is constant

2. If 1.1 calves born per cow per year

. If all female calves are raised to become
milking cows (no sexed semen)

4. Then national annual cull rate =35%

- Productive life = 1/35%*12 = 34.3 months
- Cows are culled to make room for calving heifers

25
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Risk factors for culling

Culling reasons are similar in
herds with different cull rates

1hi. ..

died seid

raasen
ot

raported

Annual
cull
rate

(%)

21-25

31-35
m4145

sold feed  sold dairy  seld low

m51-55

soldd repra sald injury sald sold sl udder

and liegs praduction problams  of ather mastitis  diseise  problems

Source: 11,985 DHIA herds

Statistics for 8,400 U.S. dairy herds on DHI milk
test, sorted by % cows left per year

Large Florida dairy producer on longevity:

o “25years ago | thought what was a good long lived cow
was all type related.”

» “One day | made a list of all our oldest cows to try to
find out what their commonality was. Nobody was
going to win a show. No records were being set. They
all got bred the first or second time (mostly first) and
never went to the hospital. They were all the cows you
only saw twice a year.”

» “l wonder if some longevity benefit is just from cows
not shoved into too small of a hole. Management has a
lot of effect.”

ows left per year (%) 18 5 31 38 45 52 59
[erds (W) s 208 787 1322 1189 1566 789 314
ows (M) o a7 172 213 58 13 184 141
‘ows kel alive per vear (%) 14 0 26 33 39 45 52
ows died per vear (%a) . 3.9 43 5.0 5.3 5.9 6.2 6.3
omatic eell count (x1000) =~ 252 238 224 i) 202 218 235
ollmg milk yield (ka/vi) 8144 9526 10,136 10,535 10,610 10,588 10,250
‘alving mierval {mo) S 14.3 13.8 13.6 13.4 13.4 13.4 13.5
reg Rate-Year Ave o~ 17.3 18.2 19.2 0.2 18.7 18.5 18.4
let Merit § for All Cows el ar 104 125 145 146 151 122
e of 1st Lact Cows (mo) 210 26.2 255 23.1 251 25.2 5.4
ongevity (years), incl sale ™~ 7.96 6.23 5.32 4.73 4.33 4.04 3.83
ongevity (years), sale adj. ™~ 9.66 7.01 5.79 5.04 4.55 4.21 3.95
Source: DRMS (2019). Available at www.drms.org Accessed March 10, 2019
Risk of culling (including death) per day
(non-pregnant COWS). Holstein herds in the USA
250
o
i e
= ¥
g m -
g fal Old cows =" — Parity 1
Zs0 % = iy
L 2 | ."|I /)" ) » ——Parily 2
- ; -
%&]w £ \.M_“u“,_ o L . parity 3
= it -— P ==—=Parity =4
[ 1, o ¥
PR -
50 e e -
1 e R i -t First lactation
0
0 100 200 300 400 500

Pregnant cows:
risk = 25% of risk of open cows

Days alter calving

De Vries et al. (2010) J. Dairy Sci. 93:613
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Economics of longevity




Lifetime profit is not the goal

 Rule: optimize profit per unit of most
liming factor
$/cow/year
$/milking cow/year
$/lbs phosphor/year
$/acre/year
$/labor unit/year

Herd replacement costs per cwt milk
= 10% of total operational cost

20
1.62 1.37
18 204 163 135 gm 183 mm 208 1:4
s MW m =3 ]
14
12
10
3
1]
4
2 15.76 15.45 14.85 16.74 1493 17.07 14.61 16.50
0
Southern San Kern Arirona Idaha Mew Panhandle Pacific
California Joaguin  County Moo Morthwest
Walley
Other costs  ® Herd replacement costs

Frazer LLC, Dairy Farm Operating Trends, December 31, 2017

Depreciation costs

o Heifer rearing/purchase costs: $1500 to $2500
- 2019: 8-month pregnant heifers sold for: <$1000

« Salvage value: $500 to $1000 (5% dead)

» Depreciation = heifer cost - salvage value

annual productive depreciation per cow
replacement life 5 1,500 % 1,000 5 500

percentage {years)
15% 667 § 225 & 150§ 75
20% 500 S 300 $ 200 S 100
25% 400 § 375 § 250 § 125
30% 3338 450 & 300 § 150
359 2868 525 § 350 § 175
40% 2.50 $ 400 $ 200
45% 2.22 S 450 § 225

Productive life (longevity) for Holsteins in USA
phenotype and breeding values

=== phenotype -Sire EBV Cow EBV Dam EBV
a0 - 10
2
[ —
£ 35 1 il S 5 P
. phenotype ™. €
gm. - =3
= 30 - L O g
k-
g
25 5 =
E_ g
239 breeding values 10 .E
%15 15 =
@
£
10 Prrrrrrrrrts e s tr it et <20
oW g R o m [~ T I T B el 9 :
AR EEEERELERFTHEEEE B
L B R e I e I | Lo S B B I S I S

Source: https://www.cdcb.us/eval/summary/trend.cfm
N
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Cow depreciation per lactation

——52,000 =—=51,500 ——51,000 =—e=5500

§1,200
$1,000
$800
S600
$400
5200
50

2 3 4 5 B 7 8 9 10

Number of lactations

Depreciation per lactation




Longevity - driven profit

Performance and Percent of Herd by Parity
Cows =100DIM
- Day

i of Herd

MilkiCow/Day using 305M
-% Af Tol‘all

B5
B0
75
70

Daria e fle, D 2005 Mierd ssample, Zoats. Inc.

0%

2 3 4 5 5 7
Parity Group

zoetis

Morellactations:Treplacementicost![], milklyield’[],/geneticllevell]

Genetic improvement

1950 champion cow: 154 000 b milk in 13 lactations
11,846 |b/lactation

Difference in net return per parity
S600
S500

Lack of maturity cost
5400

5300
$200
°
5100
5_
5 6 7 & 9 10

1 2 3 -

Aged cow cost

Net return compared to parity 1

Parity

Without genetic progress

600 -1 Genetic
§ — 7 " laglis
400 [Alllbulls -~} aroning
200 4 ---TAllbulls s '//
g 01 —Cows =
Z 1200 /- ,,,,,
1400 —
1600
00 r T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015
Birthlyear
LifetimeINet/Meriti=leconomiclselectionlindex{fromIUSDA
LSDA

1

Cost of herd structure

1000 100
a0
800 80
70
600 - 50
- 50
00 a0 e aged cow eost
30 lack of maturity cost
200 20 herd replacement cost
10
o] 0
SO% 33% 25% 20% 17% 14% 13% 11% 10% =0=ppportunity from optimal
2 i 4 5 6 7 & 9 10
Average number of lactations
S/year

Literature Review:
Culling <=> Genetics

After review of existing work:
Increased genetic progress in
sires should increase cow cull
rates by a few percent at
most.

De Vries (2017), J. Dairy Sci. 100:4184-4192
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Cost of herd structure
Genetic opportunity cost

1200 100
90
1000 20
200 o
&0
600 50
4p aged caw cost
400 30 lack of maturity cast
200 ig herd replacement cost
o 0 . penetic opportunity cost

S0% 33% 25% 20% 17% 14% 13% 11% 10% === pportunity from optimal

2 3 4 ' 5 6 7 8 9 10

Average number of lactations

S/year

Productive life: green house gasses, profitability

Green house gas Profit/kg milk

0 1
309 g wanee 0.4 g R =062
{ © with contantiate
- 25 '{ ® no concentrale
O . = 021 . o | —m
_ o "
&t 20 1o, & a : & e ® F
= ” w -
E-3 L \-_\ - 5 yr 2 ,.f"/
= 15 . i =T .
& '& !i- -2 e a / 5
8‘ 01 L s — & o/ yr
= ; a0z (¥
=
oe | 3 with concentrate
P no concantrate
ol

400 800 1200 1800 2000 2400 2800
Length of productive life, days

. 04
0 400 BOO 1200 18600 2000 2400 2800 o
Length of productive ke, days

Grandl et al. (2019). Animal 13:1 p198

Cost of herd structure
Premium for crossbred calves

1200 100
aD

1000 80

800 70 calf value opportunity cost
&0

600 50
an ! aged cow cost

400 an lack of maturity cost

200 ?E herd replacemeant cost

i} ] m— genetic opportunity cost

50% 33% 25% 20M6 17% 14% 13% 11% 10% =g pportunity from optimal
2 3 4 5 ] 7 B 9 10

Average number of lactations

S/year

Culling decisions support

Observations on cost of herd structure

o Optimum often >4 years (25% cull rate)
» Optimum sensitive to inputs

» Extended longevity most valuable:
- Heifer cost >> salvage value
- High milk price, low feed cost
- High premium crossbred calves
Little genetic progress
Good aged cows

Is there something to decide?

e Most culling is for economic reasons (Fetrow et al., 2006)
 Criteria for culling vary between farmers (Beaudeau et al., 1996)
o Differences between farmers and advisors (Haine et al., 2017)

» Culling decisions are not a priority (Huire et al., 1993)

» But: Frequent calls for decision support

o Older decision models: <30% annual replacement is
economically optimal (Fetrow et al., 2006)

» But: optimal replacement rate is farm dependent

/%-,"‘7'”'.”

e iz
Sy
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Optimal replacement decisions

Complicated: need to predict future cash flows of
incumbent and challenging cow(s)

- Consider opportunity cost = cost sacrificed on an
average challenging cow by keeping the incumbent
cow in the herd (Van Arendonk, 1991)

Future cash flow (incumbent)
- Future cash flow (challenger)

= Retention pay-off (RPO)

ﬂ{ or ﬂw

Iove, 5/day

2 criteria for culling: Lower milk price

=&=Income over variable cost (IOVC) =C=Retention pay-off (RPO)

15 1500
12 1200
9 900
5] 600
] RPO 300

0 0
o«
I0vC
3 4 -300
MO N RN A RRRRAYI R REAGERE
'] -500
Day after calving

Parity 1, milk price $0.13/lbs

Retention pay-off, $

Value of keeping the cow in the herd
Compared to immediate replacement with a heifer

1800
1400 ) Level of milk yield,
o 1200 X _df? pregnancy status
& 1000 - —8—high apen
E aco —=_=high preg
= 600
= == avg. open
£ 400 ) VE. Op
§ 200 replace ==avg. preg
L o Keep == |ow open
200 = =low preg

replace

1 62 123 183 244 305 2656 427 487 548 609 670
Days since calving

Higher milk yield and pregnancy protect against culling

Keep Value and Keep Pct

in Florida herd with 1300 cows

012 - COMBINATION-- LOW COWS & 30 DAY DRY-OFF barn#2

] Days Prev Curr | KEEP KEE | Pre Cur Proj R c Bred Date|
R In T.D. T.D. [VALUE PCT | SCC 5CC LTD ME A Ho D Heat Due To|
F_Index Milk Milk Milk Act Act Milk Milk T Br E Date Date Dry|
T 1437 434 50.0 48.5 | -413 313 24799 22473 D [

16 T2 64 11.6 | -382 4

7 490 398 53.0 B52.4 | =361 4 | 325 22484 Z1350 C c

€ 2124 350 58.0 44.6 |-310 4 |141 21872 26304 B [

16 77 €3 15.5 | =229 ]

T 1330 210 44.0 44.6 | -243 5 1800 5621 13553 E c

7 409 366 48.0 44.6 |-133 [ 93 24323 24235 B c

16 73 &4 3L.0 -26 7

16 61 &3 36.9 231 11

T 1883 289 44.0 34.9 258 14 33 15139 15246 E 1 P 08/07 08/13 03/19
T 2791 242 55.0 36.9 306 14 33 9021 20905 D 2 P 10/08 07/14 05/20f
4 2886 202 €3.0 &B.0 244 15 B4z0 8401 2E884 A =

7 1188 310 41.0 34,5 | 413 17 |00 15790 18697 E 1 P 07/17 04/22 02/27
7 2291 279 56.0 34.9 412 17 54 12804 20768 D 1 P 0B8/14 05/20 03/2§
B 1754 281 66.0 46.6 513 22 (123 15621 23069 D 1 F 06/14 05/20 03/26
7 2513 2384 42.0 29.1 523 23 17904 21607 © 4 P OB/1B 05/24 03/30
7 as49 215 4R A %&£ 0 | Ee1 94 [sas 19£30 19ART B 1 B AT A0 NAS1E A9 lon

I0VC, 5fday

2 criteria for culling: Average milk price

—8=Income over variable cost (IOVC) =C=Retention pay-off (RPO)

15 1500
12 1200
v
9 900 H
3
3 600 &
$2.50 c
34 lovc o0 2
:
0 0
RPO
3 -300
men N AR RRARRIeRRELBEEGER
& -600

Day after calving
Parity 1, milk price $0.19/lbs

Going through the cull list
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B = beef = cull

Summary

Average longevity has changed little over time
All culling driven by economics (choice)
Increasing longevity makes economic sense

Faster genetic progress reduces optimal longevity,
a little

Do we nee better tools to support replacement
decisions?

Thank you

devries@ufl.edu
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