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Abstract

Te feed ~10 billon pecple by 2050, beel production needs 1 iIncresse. To sustanally incresse producd on, environmant-apeciic genomic
predctons were formuleted 19 Irprove sslecion of environmentally adagted beef caffa To Sasaly ermiicnments, K-means Susiefng wis
performed wih 30-yeer normals of precipitation temperature, and shevation lesdtng in 0 envicormentsl regions for e Unted Shates. This
mulivatate appioach addtonally cegtues locel effects iIndudng But not Beslted 1o pethogens, forages, and humidlly. Simmentsl, Red Angus,
and Geltvieh tyeeds were Ullzed with over 17,000, 15,000, and 12,000, indivicusls respectvely Phenctypes of Bith weight, weanng weight,
and yooring weight wate chosen due 15 he ke nurrber of svelatie records WMM“MquMMM
ENPs with & minor sllele recuency >0 01 wete retsired In BLUPFRO, biverdete models were analyed for aech regon combineion, phenctype,
and beeed, a5 Region 3 and Region & for birth weight for Shrmental. Regions with less than 1,000 anmais were nof inSuded. Multy iete
modeis of o regions were analyZed fir each phenctype and treed Cenetic coneled ons indicate substentel OxE effects among fegon,
refocted by dferert abae sutatiition effects Detween regiora Envircnment-apecic hertatiites wate caiculeted Breeding values were
ealirmated (EBV) for every animal for each region and phenctype mqmw.hwmmaluimmuud
ESVa whan De yourgest 25% of amas were sxciuded A sonificanty d between regions. Thase predctons will serve s
valuatie locks 10 idendly exceptons anmais Dt will perforns in thelr ot before reeding of purchesing an animel

Methods

o Eith weight (BW), weaning weight (WW), Mm—mm-mnmmnmmw
Irteracons in e stages and due 12 De rumber of (ecxds eval

Red Angua, Smmentsl, mmmmmmmmmmmm

o Ganctypes were imputed’ 1o ~850 000 SNPs.

K-means Sustering wes percimed with the stets package” on 30-yeer nommels of precipitation, lerpensture and slevaticn in R progreny
idartteng 0 eco-tegons.

Elvariate models Between regions with cver 1,000 phenctypes for eech BW WW and YW were 1un s he BLUPFOO sulte” 15 eatimate
Broeding velues (ESV) and SENP effects.

o Modes sccounted fof contemponary group, sex, and materms efect (BW, WAW).

o For esch Bvariete model: esch animal had an EBY for each regon, and aech SNP had an effect estimals o each region.

Pearscn and Speermran comeiaions were calculsted between he EBV for he biveriale models with he slats peckage® in R progras’.
o The dference in SNP effects for aach biverists model were calculated and plotied n 8

Captunng environmental effects

SNP effect differences between eco-regions
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Simmental: EBVs change across eco-regions
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Conclusions and future directions

o An animal's satimated treeding viiue and tenk will change among ecoegions due 1o
Irteractons.

Dry matter intake
Stillbirth
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whete 1 select caltie Yom intesd of De nesonal renk which does not teke It socount

SEnctype-Ly-erviciment ntarectons.

By Implermentng these redctons into pracice, e industry will be sbie 1o teke
sdvantage of undedyng interect ons 1o crests locally sdegied beef cafte in &
sustsiratie rmanne

Muttiveriate modes it @l eco-fegions woukd slow for the simsulianecus eatimate of
eatrrated treeding vaues with genctype-ty-environment nlerections slowing for drect

comparinons.
To teduce nokee and gy acy, the number of SNP Wtized will be reduced 1o
Dose iderdfed e sgafcant by emiionmentsl GWAS




