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Introduction 
Centralized performance recording and genetic evaluation systems enable livestock breeders to 

make progress toward common and unique production goals. The National Sheep Improvement 

Program (NSIP) is the only centralized genetic evaluation system for the U.S. sheep industry. It 

began in 1987 as a within-flock, single-trait genetic evaluation (Wilson and Morrical, 1991) and 

was extended to an across-flock, multiple-trait genetic evaluation in 1996 (Notter, 1998). Several 

service providers have conducted the NSIP genetic evaluation over the years, but since 2011 it has 

been a collaborative effort among LAMBPLAN, the Animal Genetics and Breeding Unit 

(Armidale, Australia), and the NSIP technical committee. In 2024, the NSIP evaluated 18 breeds 

and over 290 flocks, which submitted a total of nearly 25,000 lamb records. 

The predominant breed-types reared in commercial production systems throughout the U.S. were 

reflected in their proportion of the 2024 NSIP lamb crop: Katahdin (42%), Polypay (25%), 

Rambouillet (10%), Targhee (9%), and Suffolk (5%). Estimated breeding values (EBV) are 

currently derived using pedigree information except in Katahdin which was the first NSIP breed 

to receive genomically-enhanced EBV beginning in 2021 (McMillan et al., 2022). Recorded traits 

are somewhat breed-type dependent but most commonly include body weight (birth through 

yearling age), post-weaning ultrasound loin muscle and backfat depth, weaning and post-weaning 

fecal egg count, five yearling wool traits, and number of lambs born and weaned per ewe lambing 

(Notter and Lewis, 2018). 

Although the genetic analyses continue to evolve, the mission of the NSIP remains unchanged, 

i.e., to provide decision-support tools for use in the genetic improvement of commercially-oriented 

sheep populations. Our main objectives were to estimate recent genetic and inbreeding trends 

within NSIP Katahdin, Polypay, Rambouillet, Targhee, and Suffolk populations. 

 

Materials & Methods 
Pedigree- (all breeds) and/or genomic-based (Katahdin only) EBV and inbreeding coefficients 

were extracted from the October 2025 NSIP report. Trait EBV considered were: in all breeds, direct 

and maternal components of weaning weight (WWT and MWWT, respectively), post-weaning 

weight (PWWT), post-weaning ultrasound loin muscle depth (PEMD), and number of lambs born 

per ewe lambing (NLB); in Katahdin, post-weaning fecal egg count (PFEC); in Rambouillet and 

Targhee, yearling greasy fleece weight (YGFW) and fiber diameter (YFD). Only individuals born 

from 2010 to 2024 and whose EBV accuracy exceeded trait-specific reporting thresholds were 

considered (NLB: 25%; WWT, MWWT, and PFEC: 35%; PWWT and PEMD: 40%; YGFW: 45%; 

YFD: 50%). Genetic trends were estimated after averaging EBV within birth year and regressing 
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annual mean EBV on year of birth. Inbreeding trends were estimated in a similar manner. All 

analyses were conducted using the R software version 4.4.1 (R Core Team, 2024). 

 

Results 
Annual genetic and inbreeding trends are displayed in Table 1. The number of individuals (flocks) 

with WWT EBV were: 86,869 (153) in Katahdin, 68,243 (73) in Polypay, 29,586 (23) in 

Rambouillet, 33,182 (42) in Targhee, and 19,814 (35) in Suffolk. Positive trends for WWT and 

PWWT were observed for all breeds (P < 0.01). Genetic trends for MWWT were positive for 

Katahdin, Polypay, and Targhee (P < 0.01). Positive PEMD trends were observed for Rambouillet 

and Targhee (P < 0.01). All breeds had positive NLB trends (P < 0.01). In Katahdin, PFEC 

favorably decreased (P < 0.01). Increases in YGFW were observed for both Rambouillet and 

Targhee (P < 0.04). The YFD trend was unfavorably positive in Targhee (P < 0.01). Average 

coefficient of inbreeding increased for all breeds (P < 0.01). 

 

Table 1. Within breed estimates of regression coefficients and their associated standard errors for 

average annual estimated breeding value and inbreeding coefficient on year of birth. 

 Breed 

Item, unit1 Katahdin Polypay Rambouillet Targhee Suffolk 

WWT, kg/yr 0.087±0.010 0.054±0.010 0.025±0.010 0.045±0.048 0.17±0.015 

MWWT, kg/yr 0.033±0.010 0.062±0.010 ns 0.047±0.048 ns 

PWWT, kg/yr 0.15±0.013 0.11±0.019 0.061±0.010 0.089±0.013 0.29±0.026 

PEMD, mm/yr ns ns 0.034±0.010 0.033±0.010 ns 

PFEC, %/yr -2.9±0.23 - - - - 

YGFW, %/yr - - 0.16±0.067 0.61±0.065 - 

YFD, µm/yr - - ns 0.012±0.0025 - 

NLB, n/yr 0.33±0.047 0.47±0.052 0.16±0.044 0.42±0.078 0.16±0.027 

Inbreeding, %/yr 0.063±0.012 0.16±0.012 0.092±0.014 0.14±0.018 0.13±0.032 

1WWT = weaning weight direct; MWWT = weaning weight maternal; PWWT = post-weaning weight; PEMD = 

post-weaning ultrasound loin muscle depth; PFEC = post-weaning fecal egg count; YGFW = yearling greasy 

fleece weight; YFD = yearling fiber diameter; NLB = number of lambs born per 100 ewes lambing. 

ns = indicates solution for estimated regression coefficient was not different from zero (P > 0.07), all other reported 

estimated regression coefficients were different from zero (P < 0.04). 

 

Average PWWT and NLB EBV by birth year, expressed in trait additive genetic standard deviation 

units (SDa) and as a deviation from 2010 for each breed, are shown in Fig. 1. For all breeds, 

changes in PWWT were minor until 2015 and increased rapidly thereafter. Across the whole 

timespan, gains in PWWT were greatest for Katahdin (+1.02 SDa) and Suffolk (+0.99 SDa) and 

more moderate for Targhee (+0.68 SDa), Polypay (+0.63 SDa), and Rambouillet (+0.53 SDa). 

Trends for NLB were more variable especially for Targhee where a rapid improvement from 2015 

to 2018 and a slight reduction thereafter was observed. Nevertheless, the greatest improvement in 

NLB was observed for Katahdin (+0.38 SDa), Targhee (+0.37 SDa), and Polypay (+0.30 SDa) with 

lower improvements for Rambouillet (+0.19 SDa) and Suffolk (+0.10 SDa).  
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Figure 1. Genetic trends for post-weaning weight (PWWT; a) and number of lambs born per ewe 

lambing (NLB; b) by breed, expressed in breed and trait-specific additive genetic standard 

deviation units (SDa) and as a deviation from 2010. 

 

Discussion 
Relative changes in EBV within traits reflect different breeding objectives unique to breed-types 

and production environments. Katahdin is a hair-type breed commonly reared in forage-based 

production systems where gastrointestinal nematode (GIN) infection has major impacts. The 

emphasis on reducing GIN susceptibility in Katahdin was demonstrated by its negative PFEC EBV 

trend. Although PFEC EBV have recently become available for other NSIP breeds, records were 

not sufficient to reliably estimate genetic trends. Furthermore, other breeds tend to be reared in 

more intensive production systems (Polypay and Suffolk) or in more arid regions (Rambouillet 

and Targhee) where GIN infection risk is lower. 

Rambouillet and Targhee flocks are commonly found in extensively managed rangelands where 

the sale of wool is significant, which was reflected in positive YGFW trends. In contrast, wool 

traits are less important in Polypay and Suffolk, as these breeds produce a lower-value fleece. 

Relatively minor, unfavorable increases in YFD for Targhee, and insignificant YFD trends for 

Rambouillet, may be attributed to unfavorable genetic correlations with YGFW and a greater 

emphasis in these breeds on traits related to maternal productivity. 

Selection indexes available in NSIP were described by Murphy and Lewis (2025). Maternal 

productivity indexes were developed for Katahdin and Polypay with the objective of improving 

total weight of lamb weaned (Vanimisetti et al., 2007). A bio-economic model was used to simulate 

a rangeland production system (Borg et al., 2007) and to design an index consisting of maternal 

productivity, lamb growth, and wool traits for Targhee and Rambouillet breeders. A LAMBPLAN 

index focused on improving components of lean growth was adapted and is used by Suffolk 
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breeders. All NSIP indexes place emphasis on improving WWT and/or PWWT, which increased 

for all breeds. Maternal traits such as NLB and MWWT are less of a priority for terminally-focused 

breeders. In contrast, larger increases in NLB and MWWT were observed for maternally-focused 

breeds, including fine-wools. The reduction in NLB from its peak observed for Targhee may reflect 

breeders attaining optimal levels of prolificacy. 

While coefficients of inbreeding increased for all breeds, average values (2.1 to 4.9%) were still 

low within recent birth years. Additionally, recent genomic analyses in NSIP populations (Wilson 

et al., 2024; Nilson et al., 2025; Schulz et al., 2025) suggest sufficient genetic diversity exists. 

 

Conclusions 
The genetic evaluation provided by the NSIP has enabled appreciable improvement in 

economically important traits. Several developments in the NSIP are underway including a project 

focused on re-estimating variance components, developing reference populations and 

incorporating genomic information in more breeds, and evaluating novel health, resilience, and 

functional longevity traits (Lewis, 2025). The impact of genotype-by-environment interactions on 

GIN traits in NSIP Katahdin has been evaluated (Arisman et al., 2023), with plans to extend these 

studies to other breeds and trait complexes. Index developments, such as incorporating PFEC into 

the NSIP Katahdin maternal productivity index (Forbes et al., 2024), are planned. Still, the number 

of NSIP flocks represents a minority of the U.S. sheep industry. Increasing the number of 

performance-recorded flocks is necessary to ensure NSIP developments are more fully utilized on 

a larger scale. 
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