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Certificate in Wool Classing

Sheep Breeding And Selection

Additive Genetic Variation — The portion of genetic variance that is transmitted from parents to offspring in
a predictable manner. Related terms: heritability, breeding value. It is the key driver for genetic progress
because it responds directly to selection. Example: selecting rams with higher fibre diameter consistently
improves flock uniformity. Practical application involves estimating additive variance through pedigree
analysis or genomic data. Challenges include accurately partitioning environmental effects and managing
inbreeding while exploiting this variance.

Artificial Insemination (Al) — A reproductive technology where semen is collected from a male and deposited
into a female’s reproductive tract without natural mating. Related terms: semen extension, frozen semen. Al
enables the dissemination of superior genetics across distant flocks, reduces disease transmission, and
allows precise control of mating plans. For wool classing students, understanding Al helps in evaluating the
impact of sire selection on fibre traits. Challenges include lower conception rates compared to natural
service, the need for skilled technicians, and maintaining semen quality during storage.

Average Wool Yield — The mean amount of clean wool obtained per sheep after scouring, expressed in
kilograms. Related terms: fleece weight, clean yield. This metric is used to assess productive efficiency and
to compare breeds or management systems. Example: Merino ewes may have an average wool yield of 4kg,
whereas cross-breds may produce 5kg. Practical use includes budgeting for shearing contracts and
forecasting market supply. Challenges arise from variations in nutrition, parasite load, and genetic potential
that can cause wide fluctuations between individuals.

Backcross Breeding — A mating strategy where an offspring is crossed back to one of its parents or a
genetically similar individual to recover desired traits. Related terms: introgression, hybrid vigor. In wool
improvement, a backcross may be used to introduce a high-quality fibre gene from a donor breed into a
commercial flock while retaining adaptation traits. For instance, crossing a Merino x Romney hybrid back to
Merino to improve fineness. Practical application requires careful record-keeping of pedigree and
performance data. Challenges include loss of heterosis and the risk of re-introducing undesirable traits.

Breed Registry — An official record that documents the pedigree and performance of a specific sheep breed.
Related terms: herd book, pedigree verification. Registries provide the framework for selection programs by
confirming genetic purity and enabling traceability of superior sires. Example: The Australian Merino
Association maintains a registry that lists all registered rams and ewes, facilitating access to breeding values.
Practical use includes verifying eligibility for breed-specific awards. Challenges involve ensuring accurate
data entry, preventing fraud, and maintaining participation from owners.

Breeding Objective — A defined set of traits that a breeding program aims to improve, weighted according
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to economic importance. Related terms: selection index, economic value. In wool classing, a typical
objective might combine fibre diameter, staple length, and fleece weight. Example: An objective assigning
40 % weight to fineness, 30 % to length, and 30% to yield guides selection of rams with balanced
performance. Practical application requires calculating estimated breeding values (EBVs) and ranking
candidates. Challenges include changing market demands, genotype x environment interactions, and the
difficulty of quantifying non-market traits such as disease resistance.

Breeding Season — The period of the year when ewes are naturally receptive to mating, usually triggered by
decreasing daylight length. Related terms: estrus, photoperiod. In temperate zones, the breeding season
often begins in late summer and ends in early autumn. Understanding the season allows managers to align
lambing with optimal pasture availability. Practical implication for wool classing is that lambs born early
have a longer growth period, potentially affecting fibre quality. Challenges include managing off-season
breeding using hormonal treatments or Al, and coping with climate-induced shifts in natural cycles.

Breeding Value — The genetic merit of an animal for a particular trait, expressed as the average difference its
progeny are expected to exhibit compared to the population mean. Related terms: EBV, genetic merit. A
ram with a high breeding value for fibre diameter will sire lambs that, on average, produce finer wool.
Practical use involves ranking rams and ewes for selection decisions. Example: An EBV of —2.5 um for
diameter indicates a superior gene carrier. Challenges include the need for large data sets, accurate
phenotyping, and accounting for non-additive effects such as dominance.

Carcass Quality — Although primarily a meat industry term, carcass quality can influence selection in
dual-purpose breeds where both wool and meat are valued. Related terms: conformation, dressing
percentage. Traits such as muscling and fat depth may be correlated with fibre characteristics, creating
trade-offs. Example: A breed selected for heavy carcasses may exhibit coarser wool. Practical application for
wool classing students includes evaluating the impact of meat-type selection on fibre uniformity.
Challenges involve balancing competing market demands and avoiding adverse genetic correlations.

Coefficient of Inbreeding (F) — A measure of the probability that two alleles at any locus in an individual are
identical by descent. Related terms: inbreeding depression, genetic diversity. An F value of 0.0625 (6.25 %)
corresponds to the offspring of first-cousin matings. Maintaining low inbreeding is crucial to preserve fibre
quality and reproductive performance. Practical use includes calculating F from pedigree or genomic data
and setting thresholds for mating plans. Challenges arise from limited sire pools, especially in small flocks,
and the need to balance genetic gain with diversity.

Composite Breed — A breed developed by crossing two or more existing breeds and then interbreeding the
resulting offspring over several generations to stabilise traits. Related terms: synthetic breed, breed
development. An example is the Australian White, created from Merino, Border Leicester, and other breeds
to combine wool quality with meat performance. For wool classing, composites can offer improved fibre
uniformity while retaining adaptability. Practical application involves establishing a breeding program that
monitors trait inheritance and maintains desired ratios. Challenges include genetic drift, loss of specific
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breed characteristics, and the need for ongoing selection pressure.

Concordance — The agreement between phenotypic observations and genetic predictions, often expressed
as a correlation coefficient. Related terms: accuracy, reliability. High concordance between measured fibre
diameter and EBVs indicates a reliable selection tool. Practical relevance includes confidence in using
genetic evaluations to make breeding decisions. Example: A concordance of 0.85 between predicted and
actual fleece weight suggests strong predictive power. Challenges involve measurement error,
environmental variation, and low heritability traits that reduce concordance.

Crossbreeding — The mating of individuals from different breeds or lines to exploit heterosis (hybrid vigor)
and combine desirable traits. Related terms: heterosis, hybrid vigor. In wool production, crossing a fine-fibre
Merino with a long-staple Romney can yield offspring with improved staple length without sacrificing
fineness. Practical application includes designing crossbreeding schemes such as

50 % Merino x 50 % Romney or using a three-way cross. Challenges include managing breed composition
over generations, preventing dilution of target traits, and monitoring for undesirable genetic interactions.

Desired Genetic Gain — The amount of improvement a breeder aims to achieve per generation for a specific
trait. Related terms: selection intensity, generation interval. For fibre diameter, a desired gain might be -
0.2 um per year. Calculating this helps set realistic breeding targets and allocate resources. Practical use
involves using the breeder’'s equation (AG=i-r-o_A/L) where i is selection intensity, r is accuracy, o_A is
additive standard deviation, and L is generation interval. Challenges include fluctuating market prices,
genetic correlations that may oppose the desired direction, and limited availability of high-valued sires.

Dual-Purpose Breed — A sheep breed selected for both wool and meat production. Related terms:
multipurpose, breed specialization. Examples include the Suffolk x Merino and the Dorper, which provide
acceptable fibre quality while delivering marketable lambs. For wool classing students, understanding
dual-purpose genetics is essential for evaluating trade-offs between fibre fineness and carcass traits.
Practical application includes developing selection indices that weight both wool and meat attributes.
Challenges involve maintaining fibre standards while improving growth rates and managing divergent
selection pressures.

Effective Population Size (Ne) — An estimate of the number of breeding individuals contributing genes to
the next generation, reflecting genetic drift and inbreeding risk. Related terms: genetic bottleneck, drift. A
small Ne can accelerate loss of diversity, reducing the pool of favourable wool traits. Practical use includes
monitoring Ne through pedigree or genomic analyses to ensure long-term sustainability of breeding
programs. Example: An Ne of 150 is often recommended for commercial flocks to maintain adequate
variability. Challenges include limited sire numbers, reliance on a few elite rams, and the difficulty of
increasing Ne without compromising selection intensity.

Estimated Breeding Value (EBV) — A statistically derived prediction of an animal’s genetic merit for a trait,
based on its own performance, pedigree, and sometimes genomic information. Related terms: predicted
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transmitting ability, genetic evaluation. EBVs are the cornerstone of modern selection, allowing comparison
across flocks and countries. For wool classing, an EBV for fibre diameter or staple length guides the choice
of rams for mating. Practical application involves accessing national databases, interpreting EBV reports, and
integrating them into mating plans. Challenges include ensuring data quality, updating evaluations as new
information becomes available, and communicating EBV meaning to non-technical stakeholders.

Fibre Diameter — The average thickness of individual wool fibres, measured in microns (um). Related terms:
micron, fineness. Fibre diameter is the primary determinant of wool quality and market price; finer fibres
(30um) are used for carpets. Practical relevance includes measuring diameter with instruments such as
OFDA or Laserscan, recording results for genetic evaluation, and selecting for desired ranges. Challenges
involve environmental influences (nutrition, stress), measurement error, and balancing fineness with staple
length.

Fibre Length (Staple Length) — The length of a wool fibre measured from the root to the tip, expressed in
centimeters. Related terms: staple, fiber length. Longer staples are desirable for many textile applications
because they reduce processing waste and improve yarn strength. Example: Merino staples typically range
from 5c¢m to 10 cm, whereas crossbred wool may achieve 12 cm. Practical application includes selecting
rams with high EBVs for staple length and managing pasture to promote growth. Challenges include the
negative genetic correlation between length and fineness, and the impact of shearing time on measured
length.

Genetic Correlation — The relationship between two traits due to shared genetic influences, expressed as a
correlation coefficient ranging from -1 to +1. Related terms: pleiotropy, correlated response. A positive
correlation between fibre diameter and fleece weight means that selecting for heavier fleeces may
inadvertently increase fibre coarseness. Understanding these correlations enables breeders to anticipate
indirect effects of selection. Practical use involves constructing selection indices that account for
unfavorable correlations. Challenges include limited data to accurately estimate correlations, changing
correlations across environments, and managing trade-offs in multi-trait selection.

Genomic Selection — A breeding approach that uses dense DNA marker information across the genome to
predict an animal’s breeding value. Related terms: SNP chip, genomic EBV. In wool breeding, genomic
selection accelerates genetic gain by providing accurate predictions early in life, even before phenotypic
records are available. Practical application includes genotyping lambs, uploading results to national
databases, and using genomic EBVs to select replacement rams. Challenges involve the cost of genotyping,
the need for large reference populations, and ensuring that prediction equations remain valid across diverse
flocks.

Genotype-by-Environment Interaction (GxE) — The phenomenon where the performance of a genotype
varies depending on the environment in which it is expressed. Related terms: interaction effect, adaptability.
A ram that produces fine wool in temperate climates may yield coarser fibres under heat stress. Recognising
GxE is vital for selecting rams that perform consistently across the range of management conditions
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encountered in commercial flocks. Practical steps include testing progeny in multiple environments and
incorporating GxE terms into genetic evaluations. Challenges include the need for extensive
multi-environment data and the difficulty of breeding for universal adaptability.

Heritability (h? — The proportion of total phenotypic variance in a trait that is attributable to additive
genetic variance. Related terms: genetic variance, phenotypic variance. Wool traits such as fibre diameter
often have moderate to high heritability (0.4-0.6), indicating that selection can be effective. Example: A
heritability of 0.5 for staple length means that half of the observed variation is genetically controlled.
Practical implication is that higher heritability traits respond faster to selection. Challenges include
accurately estimating heritability, especially when environmental variance is large, and recognizing that
heritability can differ between populations.

Inbreeding Depression — The reduction in performance or fitness that occurs as a result of increased
homozygosity from inbreeding. Related terms: coefficient of inbreeding, genetic load. In wool production,
inbreeding depression may manifest as lower fibre diameter uniformity, reduced fleece weight, or poorer
reproductive rates. Practical mitigation involves monitoring pedigree coefficients, using rotational mating
schemes, and introducing unrelated genetics periodically. Example: A 10% increase in inbreeding might
reduce average fleece weight by 0.2 kg. Challenges include detecting subtle effects, balancing the need for
elite sire usage with maintaining diversity, and managing limited sire availability.

Introgression — The incorporation of a specific gene or set of genes from one breed into another through
repeated backcrossing. Related terms: gene flow, marker-assisted selection. For wool classing, introgression
may be used to introduce a rare allele for ultra-fine fibre into a commercial Merino flock. Practical steps
involve selecting individuals carrying the target allele, backcrossing to the recipient breed, and using
genetic markers to track progress. Challenges include the risk of losing the introgressed allele through
recombination, the time required to stabilise the trait, and potential linkage drag of unwanted genes.

Lambing Percentage — The number of lambs born per 100 ewes exposed to a breeding season. Related
terms: fertility, prolificacy. High lambing percentages increase flock productivity but may also dilute fibre
quality if lambs are born early and have less time to develop fleece before shearing. Practical relevance
includes planning for adequate feed, managing ewe nutrition, and selecting rams with balanced fertility and
wool traits. Example: A breeding program targeting a lambing percentage of 150% aims for an average of
1.5 lambs per ewe. Challenges involve managing multiple births, controlling dystocia, and ensuring that
increased prolificacy does not compromise fibre uniformity.

Marker-Assisted Selection (MAS) — A breeding technique that uses DNA markers linked to desirable genes
to select animals, even before phenotypic expression. Related terms: QTL, genomic selection. In wool
breeding, MAS can accelerate the incorporation of a gene for reduced fibre diameter identified on
chromosome 6. Practical application includes genotyping candidates for the marker, selecting carriers, and
integrating them into the breeding program. Challenges consist of identifying reliable markers, ensuring
that marker effects are consistent across populations, and avoiding over-reliance on single markers at the
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expense of overall genetic diversity.

Merino — A breed renowned for producing the finest wool in the world, characterised by small fibre
diameter, high crimp, and soft hand. Related terms: fine wool, breed specialization. Merinos dominate the
premium wool market, with fibre diameters often below 18 um. Practical importance for wool classing
includes understanding the breed’s genetic potential, managing its susceptibility to parasites, and
recognizing its relatively lower growth rates compared to meat breeds. Challenges include maintaining fibre
fineness while improving other traits such as body condition, and coping with the breed’s high susceptibility
to heat stress.

Multiple Trait Selection Index — A weighted formula that combines EBVs for several traits into a single score
used to rank animals for selection. Related terms: selection index, economic weighting. For a wool-focused
index, weights may be assigned to fibre diameter (40 %), staple length (30 %), and fleece weight (30 %).
Practical use involves calculating the index for each ram, ranking candidates, and selecting those with the
highest scores. Challenges include determining appropriate economic values for each trait, updating
weights as market conditions change, and managing unfavorable genetic correlations within the index.

Neural Network Prediction — An advanced computational method that models complex, non-linear
relationships between genotype, environment, and phenotype to predict breeding values. Related terms:
machine learning, predictive modeling. Though still emerging in sheep breeding, neural networks can
integrate large genomic datasets, weather records, and management variables to forecast wool quality.
Practical applications may include early-life prediction of fibre diameter, aiding rapid selection decisions.
Challenges involve the need for extensive training data, risk of over-fitting, and the requirement for
specialist expertise to interpret model outputs.

Outcross — Mating between individuals from different breeds or lines to introduce new genetic material and
reduce inbreeding. Related terms: outbreeding, heterosis. An outcross of a pure Merino flock with a Border
Leicester ram can increase body size and improve staple length while maintaining acceptable fibre fineness.
Practical considerations include evaluating the genetic distance between breeds, monitoring for undesirable
traits, and planning subsequent breeding to stabilise the desired combination. Challenges include
managing the dilution of elite breed characteristics and the potential for unpredictable genetic interactions.

Phenotypic Recording — The systematic collection of observable trait data, such as fibre diameter, staple
length, and fleece weight, from individual animals. Related terms: data collection, trait measurement.
Accurate phenotypic records are essential for calculating EBVs and monitoring genetic progress. Practical
steps include using calibrated instruments, training staff in consistent measurement techniques, and
entering data into central databases. Challenges encompass measurement error, missing data, and the
labor-intensive nature of large-scale recording programs.

Population Structure — The arrangement of genetic variation within and between subgroups of a flock, often
influenced by geography, management, or breeding practices. Related terms: subpopulation, genetic
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stratification. Understanding population structure helps avoid spurious associations in genetic analyses and
ensures appropriate mate allocation. For example, a flock divided into hill-type and lowland groups may
exhibit different fibre characteristics. Practical application includes using software to assess structure and
adjusting breeding strategies accordingly. Challenges involve detecting subtle substructures, especially in
highly mixed populations, and maintaining connectivity between subgroups without compromising local
adaptation.

Quantitative Trait Locus (QTL) — A region of the genome that contains one or more genes influencing a
quantitative trait such as fibre diameter. Related terms: linkage mapping, marker-trait association.
Identification of QTLs enables breeders to focus on specific genomic regions associated with desirable wool
attributes. Example: A QTL on chromosome 2 linked to increased staple length has been mapped in Merinos.
Practical use includes incorporating QTL information into selection programs through MAS or genomic
prediction models. Challenges consist of small effect sizes of individual QTLs, epistatic interactions, and the
need for replication across breeds.

Ram Breeding Soundness Examination (RBSE) — A health and reproductive assessment performed on rams
before they are used for breeding, evaluating testes, sperm quality, and overall condition. Related terms:
semen evaluation, fertility testing. A sound ram is essential for ensuring successful conception rates and
preventing the spread of hereditary defects. Practical steps include scrotal circumference measurement,
semen collection, and motility analysis. Challenges involve the cost of routine examinations, variability in
semen quality between collections, and the need for timely results to fit breeding schedules.

Selection Intensity — The proportion of a population that is chosen as parents for the next generation;
higher intensity means fewer individuals are selected, increasing potential genetic gain. Related terms:
selection pressure, proportion selected. Selecting the top 5% of rams based on an index yields greater
progress than selecting the top 20 %, but may reduce genetic diversity. Practical calculations use the
standard normal deviation corresponding to the chosen proportion. Challenges include balancing intensity
with maintaining an adequate effective population size and avoiding excessive inbreeding.

Shearing Management — The set of practices surrounding the timing, technique, and handling of sheep
during fleece removal. Related terms: fleece quality, animal welfare. Proper shearing reduces fibre damage,
improves clean yield, and minimizes stress-related effects on subsequent wool growth. Practical
considerations include scheduling shearing before peak fibre growth, using sharp blades, and training staff
in humane handling. Challenges involve labor availability, weather constraints, and the impact of shearing
on parasite control strategies.

Sire Line — A male lineage traced through successive generations of rams, often used to track the
transmission of valuable genetic traits. Related terms: paternal pedigree, male descent. In wool breeding, a
sire line known for ultra-fine fibre may be propagated across multiple flocks to disseminate the trait.
Practical use includes maintaining detailed pedigree records and evaluating the performance of
descendants. Challenges include the risk of over-reliance on a single line, leading to reduced genetic
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diversity and potential accumulation of deleterious alleles.

Stochastic Variation — Random fluctuations in trait expression caused by environmental or measurement
factors that are not genetically controlled. Related terms: random error, environmental noise. In wool traits,
weather conditions during the growth period can cause stochastic variation in fibre diameter independent
of genetics. Recognising stochastic variation helps breeders set realistic expectations for selection response.
Practical implications include using larger sample sizes to reduce the impact of random variation.
Challenges involve distinguishing stochastic effects from true genetic differences, especially in small flocks.

Stem Cell Transfer — An experimental reproductive technology involving the transplantation of embryonic
stem cells into recipient embryos to produce genetically modified offspring. Related terms: gene editing,
transgenesis. Though not yet commercial for sheep, stem cell transfer holds potential for introducing
precise wool-quality genes, such as those governing keratin structure. Practical relevance for future wool
classing could include creating lines with customized fibre attributes. Challenges are substantial,
encompassing ethical considerations, regulatory approval, technical complexity, and consumer acceptance.

Trait Heritability Index — A numerical score that combines heritability with economic importance to prioritize
traits for selection. Related terms: selection priority, economic weighting. For instance, a high index for fibre
diameter reflects its moderate heritability and high market value, guiding breeders to allocate more
selection intensity to this trait. Practical application involves calculating the index for each trait and ranking
them to form a breeding objective. Challenges include accurately assigning economic values, especially for
traits with indirect market impact, and updating the index as market conditions evolve.

Uniformity — The degree to which fibre characteristics (diameter, length, crimp) are consistent within a fleece
or across a flock. Related terms: variation, consistency. Uniform wool is prized for its processing efficiency
and final product quality. A flock with low coefficient of variation in fibre diameter (e.g., Variance
Components — The partitioning of total phenotypic variance into genetic (additive, dominance) and
environmental components. Related terms: ANOVA, mixed model. Estimating variance components is
essential for calculating heritability and predicting selection response. In wool studies, variance component
analysis may reveal that 40 % of fleece weight variation is additive genetic, 10% is dominance, and 50% is
environmental. Practical use includes feeding these estimates into breeding program models. Challenges
include obtaining sufficient data, accounting for non-additive effects, and dealing with heterogeneous
environments across flocks.

Wool Classing — The process of sorting shorn fleece into categories based on fibre characteristics such as
diameter, length, and cleanliness. Related terms: grading, sorting. Effective classing maximises the economic
return by matching each portion of fleece to the appropriate market. For example, the finest 20% of a
Merino fleece may be sold as “superfine” while the coarser portion is directed to carpet production.

Practical relevance for breeding lies in the feedback loop; classing results inform selection decisions on traits
like fineness and uniformity. Challenges include the subjectivity of visual assessment, the need for precise
instrumentation, and the impact of classing standards on genetic evaluation.
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Yield — The proportion of clean wool obtained after scouring relative to the raw fleece weight, expressed as
a percentage. Related terms: clean yield, scouring efficiency. High yield indicates low levels of grease, dirt,
and vegetable matter, enhancing profitability. For Merinos, typical yields range from 50 % to 60 %. Practical
application involves monitoring yield trends in a flock, adjusting nutrition and parasite control to improve
cleanliness, and selecting rams with high EBVs for yield. Challenges include environmental contamination,
variations in shearing technique, and the trade-off between yield and fibre fineness.

Zero-inbreeding Mating — A mating strategy that ensures no common ancestors between the sire and dam,
resulting in an offspring with a coefficient of inbreeding of zero. Related terms: pedigree analysis, mate
allocation. Implementing zero-inbreeding matings preserves genetic diversity and avoids inbreeding
depression. Practical tools include software that scans pedigree records and proposes compatible mates.
Example: Using a database, a farmer selects a ram from a different line to mate with a ewe, achieving an

F =0. Challenges involve limited sire availability, especially in small or isolated flocks, and the time required
to compute optimal pairings.

Read online: https://certificates.gsbf.co.uk/glossaries/26970078/sheep- Greenwich School of Business and Finance - 02 Aug 2026
breeding-and-selection



