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DHI EnrollmentDHI Enrollment

Year All U.S. Cows
U.S. DHI

Enrollment
DRMS

Enrollment

2000 9,199,000 4,287,085 1,664,573

2005 9,043,000 4,121,752 1,825,864

2010 9,085,000 4,255,950 2,108,057



Thanks to Thanks to HelmarHelmar RabildRabild
USDA, Organizer of First DHI, 1905USDA, Organizer of First DHI, 1905



Challenges and DHI ResponseChallenges and DHI Response

19051905--1950’s1950’s
–– Milk productionMilk production
–– Parentage recording and genetic progressParentage recording and genetic progress

19601960--20102010
–– Genetic progressGenetic progress
–– Reproduction and mastitis managementReproduction and mastitis management
–– Herd profitabilityHerd profitability

2010…2010…
–– Resource utilizationResource utilization
–– Environmental impactEnvironmental impact





“Methane (CH4) is a greenhouse gas that remains in 
the atmosphere for approximately 9-15 years. 
Methane is over 20 times more effective in trapping 
heat in the atmosphere than carbon dioxide (CO2) 
over a 100-year period and is emitted from a variety 
of natural and human-influenced sources. 

Human-influenced sources include landfills, natural 
gas and petroleum systems, agricultural activities, 
coal mining, stationary and mobile combustion, 
wastewater treatment, and certain industrial process.”

The U.S EPA highlights that enteric fermentation and 
manure management comprised 32.8 percent of 
methane production in 2008.

Position of U.S.Position of U.S.
Environmental Protection AgencyEnvironmental Protection Agency



Should DHI play a role in Should DHI play a role in 
reducing methane production?reducing methane production?

How can DHI play a role in How can DHI play a role in 
reducing methane production?reducing methane production?

We already do!We already do!



DHI Production Advantage DHI Production Advantage (2006)(2006)

All U.S.     9.1m cows,   9048 kg milkAll U.S.     9.1m cows,   9048 kg milk

DHI          4.5m cows, 10101 kg milkDHI          4.5m cows, 10101 kg milk

NonNon--DHI   4.6m cows,   7989 kg milkDHI   4.6m cows,   7989 kg milk

Advantage  26 %Advantage  26 %



Dry Matter Intake to MethaneDry Matter Intake to Methane

Dry Matter Intake Dry Matter Intake –– Nat. Research Council, 2001Nat. Research Council, 2001

DMI (kg/d) = (0.37 x FCM + 0.097 x BodyWeightDMI (kg/d) = (0.37 x FCM + 0.097 x BodyWeight0.750.75))

DMI DMI ––toto–– Methane Output Methane Output –– Ellis, 2007Ellis, 2007

CHCH44 ((Megajoules/dMegajoules/d) = 3.23 + [0.81 x DMI (in kg/d)]) = 3.23 + [0.81 x DMI (in kg/d)]



Relative CHRelative CH44 ProductionProduction
If all cows on DHI recording If no cows on DHI recording

Milk
(kg)

DMI
(kg)

CH4/cow
MJ/d

Cows(m)
Needed

Milk
(kg)

DMI
(kg)

CH4/cow
MJ/d

Cows(m)
Needed

1997 24.3 9.75 11.13 7.99 18.3 8.71 10.28 10.63 81.37
1998 24.8 9.84 11.20 7.88 18.4 8.71 10.28 10.64 80.72

1999 25.4 9.93 11.27 7.95 19.0 8.80 10.36 10.63 81.40

2000 25.9 10.02 11.35 8.04 19.5 8.93 10.47 10.65 81.86

2001 25.9 10.02 11.35 7.93 19.5 8.89 10.43 10.55 81.76

2002 26.4 10.11 11.42 8.02 20.1 9.02 10.54 10.51 82.65

2003 26.4 10.11 11.42 8.02 20.5 9.07 10.58 10.32 83.94

2004 26.4 10.11 11.42 8.04 21.0 9.16 10.65 10.09 85.48

2005 27.2 10.25 11.53 8.10 21.8 9.30 10.76 10.07 86.15

2006 27.7 10.34 11.61 8.16 21.9 9.34 10.80 10.32 85.01

Relative
CH4

Produced
Year



Relative CHRelative CH44 ProductionProduction
DHI vs. NonDHI vs. Non--DHI U.S. CowsDHI U.S. Cows
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Causes of Difference…Causes of Difference…

……Between DHI and NonBetween DHI and Non--DHIDHI
–– Fewer cows per unit of milkFewer cows per unit of milk
–– Less maintenance, less dry matter intake !!!Less maintenance, less dry matter intake !!!

…Over Time…Over Time
–– MastitisMastitis
–– GeneticsGenetics
–– Reproductive managementReproductive management
–– Feed intakeFeed intake



Mastitis ProgressMastitis Progress

Year
Somatic Cell Count

U.S. DHI Cows

Somatic Cell Count
Cows in 14-State Federal 

Milk Order Study

2000 311,000 --

2001 322,000 --

2002 313,000 291,000

2003 319,000 283,000

2004 295,000 265,000

2005 296,000 257,000

2006 288,000 247,000

2007 276,000 258,000

2008 262,000 --

2009 233,000 --



Genetic ProgressGenetic Progress

Year

Service Sire
Net Merit $

DRMS Holsteins

2000 324

2001 341

2002 362

2003 369

2004 398

2005 423

2006 422

2007 438

2008 472

2009 517



Contribution to Progress*Contribution to Progress*
Mastitis 12 %

Sire-side Genetics 30 %

Cow-side Genetics ?

Reproduction ?

Nutrition ?

Disease ?

BST ?

Management ?

Total 100 %

* Rough estimate !





http://www.dhiprovo.com/Default.aspx


Relative CHRelative CH44 ProductionProduction
DHI vs. NonDHI vs. Non--DHI U.S. CowsDHI U.S. Cows ((2)2)
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Environmental Cost of DHIEnvironmental Cost of DHI

1,200 Field technicians, laboratory, and1,200 Field technicians, laboratory, and
management staff management staff (Full time?)(Full time?)

Average monthly cost = EUR 1.42Average monthly cost = EUR 1.42 (DRMS)(DRMS)

Saves 3,500 MJ/d per staff member per daySaves 3,500 MJ/d per staff member per day
Saves 486 Saves 486 tonnestonnes COCO22 equivalent per yearequivalent per year
Average citizen produces 27 Average citizen produces 27 tonnestonnes per yearper year
Each DHI worker offsets ~18 citizensEach DHI worker offsets ~18 citizens
–– Does not address genetics industry workers or fullDoes not address genetics industry workers or full--time issuetime issue



Advantages of DHI from an Advantages of DHI from an 
Environmental PerspectiveEnvironmental Perspective

No capital investmentNo capital investment
Monthly fees easily offset by Monthly fees easily offset by 
increased profitabilityincreased profitability
Production increase without Production increase without 
chemicals, additives, hormoneschemicals, additives, hormones
No reduction in longevityNo reduction in longevity
Works in all styles of dairy farmingWorks in all styles of dairy farming
Produces 15% reduction in methaneProduces 15% reduction in methane



OpportunitiesOpportunities

Employee relations Employee relations –– DONE DONE 
Organizational image & public relationsOrganizational image & public relations
Public funding for enrollment effortsPublic funding for enrollment efforts
Prepare for carbon trading creditsPrepare for carbon trading credits
Measurement of organizational Measurement of organizational 
effectivenesseffectiveness
Applies to all types of dairy farmsApplies to all types of dairy farms
–– IntensiveIntensive
–– OrganicOrganic
–– ConventionalConventional



Further Reduction?Further Reduction?

More herds on DHIMore herds on DHI
Better use of DHI toolsBetter use of DHI tools
Develop new tools to boost efficiencyDevelop new tools to boost efficiency
–– HealthHealth
–– Sexed semenSexed semen

Encourage innovation at ICAREncourage innovation at ICAR
–– Annual inquiryAnnual inquiry
–– CharterCharter



Possible Addition to ICAR Aims Possible Addition to ICAR Aims 
and Objectives and Objectives (in bold type)(in bold type)

““The Object of ICAR… shall be to promote The Object of ICAR… shall be to promote 
the development and amelioration of the development and amelioration of 
performance recording for farm performance recording for farm 
animals… (by) establishing definitions animals… (by) establishing definitions 
and standards for measuring and standards for measuring 
characteristics having economic characteristics having economic and and 
ecological ecological importance.importance.””



Thank you…Thank you…
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