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Background of Feed Saved

•Feed Saved imple me nte d for ge ne tic e va lua tion 

Ma inte na nce  (BW) + Me ta bolic e fficie ncy (RFI)

Easy to measure and model

Hard to measure and model

Focus trait in this presentation
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Ba ckground a nd cha lle nge  with RFI
•De finition of Residual Feed Intake 

• Obse rve d fe e d inta ke  - expected fe e d inta ke
• 1st step: DMI = fix + βiEi + ε
• 2nd step: ε = a + pe + e

• Cha lle nge d in ha ndling fixed effects a nd missing obse rva tions

• Propose d solution - genetic RFI (Ke nne dy e t a l. (1993))

• A multi -trait se tting ha ndle s fixe d e ffe cts a nd missing re cords be tte r
𝑦𝑦1
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Va nde Ha a r e t a l. (2016)
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Mode lling body re se rve s
•Importa nt to a ccount for Δbody energy in RFI 

•Most e va lua tions use s ΔBW, but this a ssume s e ne rgy e qua lity
• mobiliza tion vs. de position 
• a dipose  vs. muscle  tissue s

•Thorup e t a l. (2018) sugge ste d  EB from body re se rve s (EBbody)
• Thorup e t a l. (2013) te ste d  EBbody from fre que nt BW me a sure me nts 

Investigated in this study
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Obje ctive  of this proje ct

•Genomic EBVs a re importa nt in mode rn da iry ca ttle bre e ding
• Limite d knowle dge on ge nomic va lida tion of gRFIEBVs

•We a ime d to te st a genomic e va lua tion of gRFI in Nordic
primipa rous da iry cows, including EBbody a s e ne rgy sink
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Da ta  ove rvie w

Individua l we e kly feed intake me a sure s from

• Cattle Feed InTake, VikingGe ne tics

• 3,873 HOL cows with 161K re cords, (2,564 primi)

• 2,068 JER cows with 93K re cords, (1,505 primi) 

• 3,235 RDC cows with 139K re cords, (2,006 primi)

• Da nish Ca ttle  Re se a rch Ce nte r, AU-Foulum

• 878 HOL cows with 50K re cords, (835 primi) 
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Pe digre e  a nd Ge notype s
•Pe digre e s pruned to re move  non-informa tive  a nima ls
• HOL: 18,432
• JER: 7,249
• RDC: 12,423
• Genetic groups: with se x, bre e d, country & birthye a r cla sse s

•Ge notype s use d from NAV e va lua tion syste m
• Ge notype  ra te  for cows with da ta

• 92% for JER a nd RDC
• 81% for HOL
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Multi-va ria te  mode l for DMI, ECM, BW a nd EBbody

• Multi-variate and multi-parity model (primi- & multiparous) 
• This presentation now on focus on primiparous part
Model effects

Ye a r x Expe rime nt/ CFIT ve rsion Fixe d

La cta tion curve  (4th orde r Le ge ndre  Polynomia l), ne ste d by he rd Fixe d

Age  a t ca lving (2nd orde r Le ge ndre  Polynomia l) Fixe d

He rd x ye a r x we e k Ra ndom

Additive  Ge ne tic e ffe ct (2nd orde r Le ge ndre  polynomia l) Ra ndom

Pe rma ne nt Environme nta l e ffe ct (2nd orde r Le ge ndre  polynomia l) Ra ndom

Re sidua l Ra ndom
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Ge ne tic mode l & output 
•Va ria nce  compone nts e stima te d with Gibbs sa mple r 

• RJMCmodule  in DMU using A-ma trix

• 50K burn-in

• 500K ite ra tions, sampling e ve ry 250

• Tra ce  plots e va lua te d for satisfying conve rge nce

•Ma trix nota tions for gRFI, a re  a s in Islam et al. (2020)
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Genomic validation

•Legarra Reverter me thod a pplie d

GEBVwhole = µ + ß × GEBVpa rtia l

•Partial da ta se ts cre a te d  by omitting  herds (~1,000 cows)

• 3 HOL groups, 2 JER groups, & 2 RDC groups

•Lactation -wise GEBVse stima te d with DMU5

• Polyge ne tic e ffe ct of 20%
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Re sults h2 a nd rG - HOL

DMI gRFI ECM BW EBbody

DMI 0.46 (0.05)

gRFI 0.50 (0.05) 0.24 (0.05)

ECM 0.61 (0.05) 0.00 (0.00) 0.53 (0.04)

BW 0.53 (0.05) 0.00 (0.00) -0.10 (0.06) 0.55 (0.04)

EBbody -0.13 (0.11) 0.00 (0.00) -0.42 (0.09) 0.06 (0.10) 0.23 (0.04)
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Re sults ge nomic va lida tion

•Re sults for ge nomic LR-validation cows

• µw,p = Bias

• ßw,p= Dispersion

• ρw,p= Correlation

HOL JER RDC

DMI

µw,p -0.36 3.64 -1.15
ßw,p 0.92 0.75 0.96
ρw,p 0.68 0.51 0.66

HOL JER RDC

DMI

µw,p -0.36 3.64 -1.15
ßw,p 0.92 0.75 0.96
ρw,p 0.68 0.51 0.66

gRFI

µw,p 0.34 1.69 -2.00
ßw,p 0.87 0.69 0.85
ρw,p 0.59 0.46 0.54
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Ta ke  home  me ssa ge s

•We  ca n e stima te  primiparous gRFIGEBVs for Nordic da iry bre e ds

•EBbody is heritable a nd ca n be  incorpora te d  into gRFI

•Dispersionwa s in a n a cce pta ble  ra nge  

• Ove r dispe rsion wa s obse rve d in Jersey (fe we st re cords)

•Mode ra te  high correlations be twe e n whole  a nd pa rtia l GEBVs

• Follows a  pa tte rn in number of re cords

•Ne xt ste p  – work on multi -parous group
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