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Abstract: The U.S.  sheep industry has experienced 
many changes over the last 50 years, the most prom-
inent being a 75% reduction in the national breeding 
ewe inventory. Wool now accounts for ~10% of en-
terprise returns compared to ~80% from the sale of 
market lambs. Most breeding objective work indicates 
greatest emphasis should be placed on traits associ-
ated with ewe reproductive efficiency [e.g., number of 
lambs born/weaned (NLB/NLW), lamb survival]. Still, 
average NLB across the U.S. (1.07 lambs/ewe) and 
within geographic regions (East = 1.13, Midwest = 1.25, 
West = 1.09, Southwest = 0.79 lambs/ewe) remains low. 
Several genetic technologies are available to improve 
reproductive performance. Introgression of large ef-
fect gene variants, such as those within BMPR-1B, 
have increased NLB by ~1.0 and ~1.5 lambs in hetero-
zygous and homozygous ewes, respectively. However, 
without joint improvement in maternal ability and/or 
husbandry, advantages in NLW are less pronounced 
and few U.S.  producers utilize such variants in prac-
tice. Reproductive efficiency traits present challenges 
in selection programs as they are lowly heritable (< 
0.15) and sex-limited. Previous single-trait selec-
tion experiments had modest improvement in NLB 
(0.01 – 0.02 lambs/yr). Selection accuracy is greatly im-
proved by including pedigree and/or genomic relation-
ships when deriving estimated breeding values (EBV). 
Since 2000, NLW EBV have increased by 0.01 lambs/
yr with concurrent improvement in direct (0.02 kg/yr) 
and maternal (0.04 kg/yr) weaning weight for Polypay 
flocks enrolled in the National Sheep Improvement 
Program (NSIP). Still, NSIP flocks represent < 1% of 
production-oriented U.S. flocks so considerable expan-
sion is needed to realize within-breed genetic improve-
ment at a national level. Perhaps most importantly, 
large differences in reproductive efficiency traits exist 
across breeds and should be utilized to a greater ex-
tent in strategic crossbreeding systems. Optimizing 
reproductive performance for specific production en-
vironments is essential for the sustainability of the 
U.S. sheep industry.
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Abstract: The efficacy of selection programs in sheep 
depends on accurate evaluation of genetic merit. 
Globally, genetic evaluations are based on best linear 
unbiased prediction (BLUP) in which fixed effects and 
breeding values are estimated simultaneously. With 
genotyping becoming increasingly routine, pedigree, 
performance, and genomic data are being combined in 
single-step genomic BLUP (ssGBLUP) evaluations to 
generate genomic enhanced estimated breeding values 
(GEBV). Since GEBV are more accurate, younger ani-
mals can be selected more reliably; a corollary benefit 
is a shortened generation interval. Traits that are lowly 
heritable, expressed in one sex, measured late in life, 
or difficult and/or expensive to measure benefit most 
from genomic evaluation. Adoption of this technology 
has lagged in sheep most likely due to the higher cost 
of genotyping compared to the value of an animal. 
Nevertheless, genomics has been successfully incorp-
orated in sheep breeding programs in several countries 
(e.g., Australia, France, New Zealand). Increases in ac-
curacy of EBV of up to 60% have been reported. In 
2021, the efficacy of genomic selection in a U.S. sheep 
breed (Katahdin) was tested by comparing predictive 
ability and bias of EBV using ssGBLUP and pedigree 
BLUP for weight and fecal egg counts at weaning. 
Approximately 5,000 animals, most born within the 
last 5 years, were genotyped with a 50k array. Nearly 
70k body weights and 14k fecal egg counts were avail-
able. Genomic information improved predictive ability 
for both traits by as much as 10%, and reduced bias in 
the evaluation of fecal egg counts. Accuracies of EBV 
improved appreciably in younger genotyped animals 
(by as much as 1.81 times). An outcome was release of 
GEBV in the evaluation of U.S. Katahdin sheep. With 
integration of genomics into genetic evaluation, there 
is clear opportunity to augment the reliability of gen-
etic evaluation and thereby rates of selection response 
in sheep.

Keywords: breeding value prediction, genomic 
selection, sheep

D
ow

nloaded from
 https://academ

ic.oup.com
/jas/article/100/Supplem

ent_3/184/6709499 by guest on 29 Septem
ber 2023


