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Certificate in Wool Classing

Sheep Breeding And Selection

Sheep breeding and selection is a complex discipline that combines genetics, animal husbandry, and market
requirements to produce flocks that consistently deliver high-quality wool and desirable meat
characteristics. Understanding the specific terminology used by breeders, classers, and geneticists is
essential for making informed decisions that affect flock performance, profitability, and long-term
sustainability. The following glossary provides detailed explanations of the most important terms, illustrated
with practical examples and discussion of common challenges encountered in the field.

Breed refers to a group of sheep that share a common set of genetic traits and are recognized by a breed
registry. Each breed has a typical range of wool characteristics such as fiber diameter, staple length, and
crimp, as well as body conformation and reproductive traits. For example, the Merino is renowned for fine
wool with a low micron count, while the Romney is valued for its long staple and high fleece weight.
Selecting the appropriate breed for a particular production system is the first step in a breeding
programme.

Genotype is the genetic makeup of an individual animal, expressed as the specific alleles it carries at
particular loci. The genotype determines the potential for traits such as growth rate, disease resistance, and
wool quality, although the actual expression may be modified by the environment. In a breeding context, a
ram with a superior genotype for fine fiber can be used to spread those alleles through the flock, even if his
own fleece is only moderately fine because of nutritional constraints during his own growth.

Phenotype describes the observable characteristics of an animal, including physical traits, wool properties,
and performance measures. Phenotype is the result of the interaction between genotype and environment.
A ewe raised on high-quality pasture may display a finer fleece than a genetically similar ewe kept on
marginal grazing, illustrating the importance of managing both genetics and nutrition.

Sire and dam are the male and female parents of a lamb, respectively. The sire contributes half of the lamb’s
genetic material, and the dam contributes the other half. In selection decisions, the performance and
pedigree of both sire and dam are examined to predict the expected merit of their offspring. For instance, a
sire with high wool yield and a dam with excellent staple length may be paired to achieve a balanced
improvement in both traits.

Lambing percentage is the number of lambs born per 100 ewes exposed to a ram during a breeding season.
A higher lambing percentage indicates greater reproductive efficiency, but it must be balanced against the
ability of the ewe to support multiple lambs without compromising wool quality or her health. In a
commercial wool operation, a lambing percentage of 130-150 is often targeted, whereas in a fine-wool
niche market, lower percentages may be acceptable if they result in superior fiber.
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Fleece weight measures the total amount of wool harvested from a single animal, usually expressed in
kilograms. Fleece weight is influenced by breed, nutrition, age, and management. A high fleece weight can
increase revenue per animal, but if the fiber is coarse or the staple is short, the market price may be
reduced. Therefore, breeders aim to improve fleece weight without sacrificing other quality parameters.

Fiber diameter, commonly expressed in microns, is a critical determinant of wool value. Fine wool (e.G., 15—
18 Microns) commands premium prices for apparel and high-end textiles, whereas coarser fibers (e.G., 30—
35 Microns) are suited for carpet and industrial uses. Genetic selection for reduced fiber diameter must be

balanced against potential impacts on staple strength and fleece yield.

Staple length is the length of individual wool fibers within a fleece, measured in centimeters. Longer staples
are advantageous for spinning and can increase the value of a fleece, particularly in breeds such as the
Lincoln or the Suffolk. However, excessive staple length may be associated with reduced crimp, which can
affect the texture of the final product.

Crimp refers to the natural waviness of wool fibers, typically counted as the number of waves per
centimeter. Crimp contributes to the elasticity and loft of the fiber, influencing how the wool feels and
behaves during processing. Fine Merino wool often exhibits high crimp, while long-staple breeds may have
lower crimp levels.

Tensile strength measures the force required to break a wool fiber, expressed in newtons per tex. Strong
fibers are less likely to break during scouring, carding, and spinning, reducing waste and improving yarn
quality. Tensile strength is partially hereditary, and selection for stronger fibers can enhance overall fleece
value.

Fleece grade is a classification system used by wool handlers to assign a quality rating based on a
combination of fiber diameter, staple length, crimp, and cleanliness. Grades range from the finest
"Superfine” to coarse “Carpet” categories. Understanding the criteria for each grade helps breeders target
breeding objectives that align with market demand.

Selection index combines multiple trait measurements into a single numerical value that reflects the overall
breeding objective. The index assigns economic weights to each trait, allowing breeders to rank animals
based on their expected contribution to profitability. For example, an index for a fine-wool operation might
weight fiber diameter heavily, while a dual-purpose operation could assign moderate weights to both wool
and meat traits.

Breeding objective is a defined set of goals that a flock manager wishes to achieve through genetic
improvement. Objectives are usually expressed in terms of measurable traits, such as reducing fiber
diameter by 0.5 Microns per generation, increasing fleece weight by 5%, or improving lamb survival to 95 %
of births. Clear objectives guide selection decisions and enable progress tracking.

Heritability quantifies the proportion of phenotypic variation in a trait that is attributable to genetic
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differences among individuals, expressed as a value between 0 and 1. High heritability indicates that
selection will be effective because much of the observed variation is genetic. For instance, fleece weight
often has a heritability of 0.35-0.45, While fiber diameter may be around 0.40-0.55. Traits with low
heritability, such as fleece cleanliness, require more emphasis on management rather than genetic selection.

Genetic correlation describes the relationship between two traits at the genetic level. A positive genetic
correlation means that genes improving one trait also tend to improve the other, whereas a negative
correlation indicates a trade-off. For example, there is often a favorable positive correlation between fiber
diameter and tensile strength, but a negative correlation between fleece weight and fineness, meaning that
selecting for heavier fleeces may inadvertently increase fiber coarseness.

Inbreeding coefficient measures the probability that two alleles at a locus are identical by descent. High
inbreeding can lead to reduced vigor, lower fertility, and increased susceptibility to disease, a phenomenon
known as inbreeding depression. Managing the inbreeding coefficient, typically keeping it below 6-8% in
commercial flocks, is essential for maintaining flock health.

Line breeding is a controlled form of inbreeding that concentrates the genes of a particular superior
ancestor while attempting to limit overall inbreeding. This technique can quickly fix desirable traits, such as
a particular fleece pattern, but it requires careful pedigree analysis to avoid excessive inbreeding.

Crossbreeding involves mating animals from two different breeds to combine complementary traits. The
primary benefits are heterosis (hybrid vigor) and the ability to produce offspring with a balance of
characteristics. For example, crossing a fine-wool Merino ram with a high-yielding Romney ewe may result
in lambs that exhibit intermediate fiber diameter and increased fleece weight relative to pure Merino.

Terminal sire systems use a sire whose primary role is to produce offspring for meat production. The
terminal sire is often a breed with rapid growth and muscularity, such as the Suffolk or Texel. The dams in
these systems are usually from a breed selected for wool quality, allowing the flock to maintain a
high-quality fleece while generating a separate market stream for meat lambs.

Maternal line refers to the dam side of a breeding programme, emphasizing traits such as ewe fertility,
lambing ease, mothering ability, and wool quality. Maintaining a strong maternal line is crucial for
long-term flock stability, especially in operations that rely on natural breeding and limited artificial
insemination.

Artificial insemination (Al) is a reproductive technology that allows the use of semen from genetically
superior rams without the need for physical mating. Al enables rapid dissemination of elite genetics,
reduces the risk of disease transmission, and facilitates the introduction of new bloodlines. Successful Al
programmes require careful semen handling, proper timing of estrus detection, and skilled technicians.

Embryo transfer (ET) is an advanced reproductive technique where embryos from a genetically valuable
donor ewe are flushed and implanted into surrogate recipient ewes. ET can multiply the number of
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offspring produced by a top dam, accelerating genetic progress. However, the process is expensive and
requires specialized facilities, making it more suitable for research or high-value breeding operations.

Genomic selection uses DNA markers spread across the genome to predict an animal’s genetic merit for
multiple traits. By genotyping young lambs, breeders can make selection decisions before phenotypic data
are available, reducing generation intervals. Genomic information is especially valuable for traits with low
heritability or those that are difficult or expensive to measure, such as disease resistance.

Marker-assisted selection (MAS) focuses on specific DNA markers linked to major genes or quantitative trait
loci (QTL) that have a large effect on a trait. For instance, the presence of the “M" allele at a particular locus
might be associated with increased wool yield. MAS allows for rapid incorporation of such favorable alleles
into the flock.

Quantitative trait locus (QTL) is a region of the genome that influences a quantitative trait, such as fleece
weight or growth rate. Identifying QTL helps breeders understand the genetic architecture of complex traits
and develop more accurate selection tools.

Estimated breeding value (EBV) is a statistical prediction of an animal’s genetic merit for a specific trait,
derived from its own performance, the performance of relatives, and, increasingly, genomic data. EBVs are
expressed on a standardized scale, allowing direct comparison between animals regardless of age or
environment.

Genetic trend tracks the average EBV for a trait within a flock or breed over time. Monitoring genetic trends
helps managers assess whether their breeding programme is achieving the intended objectives. A positive
trend in fiber diameter reduction, for example, indicates successful selection for finer wool.

Phenotypic variance quantifies the total variation observed in a trait across a population, including both
genetic and environmental components. Understanding phenotypic variance is essential for calculating
heritability and designing effective selection strategies.

Environmental variance captures the portion of phenotypic variance attributable to non-genetic factors such
as nutrition, climate, and management practices. Reducing environmental variance through consistent
feeding regimes, parasite control, and proper handling can improve the accuracy of selection based on
phenotypic records.

Selection differential is the difference between the mean phenotype of the selected group and the mean
phenotype of the entire population. It represents the intensity of selection applied in a given generation.
Larger selection differentials generally lead to faster genetic change, but they can also increase the risk of
inbreeding.

Generation interval refers to the average age of parents when they produce offspring that become part of
the breeding population. Shortening the generation interval accelerates genetic progress because more
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cycles of selection can be completed in a given time span. Al and genomic selection are tools that help
reduce generation intervals.

Replacement ewe is a young female selected to join the breeding flock, replacing older ewes that are culled.
Replacement decisions are critical because they determine the future genetic composition of the flock.
Criteria for replacement often include EBVs for wool traits, reproductive performance, and conformation.

Cull is the removal of animals from the breeding flock due to poor performance, health issues, or to control
inbreeding. Effective culling strategies improve overall flock productivity and maintain genetic quality.
Culling decisions should be based on objective data rather than anecdotal observations.

Performance recording involves systematic collection of data on traits such as fleece weight, fiber diameter,
lambing date, and growth rates. Accurate records are the foundation of any selection programme because
they provide the raw material for calculating EBVs and monitoring genetic trends.

Standard deviation (SD) measures the dispersion of a set of values around the mean. In a breeding context,
SD helps define selection thresholds. For example, a breeder might select only those rams whose fleece
weight exceeds the population mean by one SD.

Coefficient of variation (CV) expresses the standard deviation as a percentage of the mean. CV is useful for
comparing variability across traits measured in different units, such as comparing the relative variability of
fiber diameter (microns) and fleece weight (kilograms).

Profitability analysis evaluates the economic returns associated with different breeding decisions. By
assigning monetary values to traits (e.G., $/Kg of fleece, $/kg of lamb weight), managers can calculate
expected profit per animal and adjust selection weights in the index accordingly. This analysis often
incorporates market price forecasts and cost structures.

Market niche describes a specific segment of the wool or meat market that a producer targets, such as
“organic fine Merino for high-fashion apparel” or “grass-fed lamb for premium restaurants.” Understanding
the niche is essential for aligning breeding objectives with consumer demand and price premiums.

Fibre quality test (FQT) is a laboratory analysis that measures fiber diameter, staple length, crimp, and tensile
strength on a sample of wool. Results from the FQT are used to assign fleece grades and to validate the
accuracy of on-farm visual assessments.

Visual appraisal is the on-farm inspection of fleece characteristics without laboratory equipment. Skilled
classers can estimate fiber diameter and staple length by feeling and looking at the wool, but visual
appraisal is subjective and can be influenced by lighting, handling, and experience. Combining visual
appraisal with periodic FQT results improves overall assessment accuracy.

Cleanliness refers to the amount of vegetable matter, dirt, and lanolin present in the fleece. High cleanliness
reduces scouring costs and improves wool value. Cleanliness is influenced by grazing management, parasite
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control, and shearing techniques.

Lanolin content is the proportion of natural wool grease in a fleece. While lanolin is a valuable by-product
for cosmetics and pharmaceuticals, excessive lanolin can increase scouring expenses. Breeding for moderate
lanolin levels while maintaining fleece quality is a common goal.

Shearing interval is the time between successive shearings of the same animal, typically 6-12 months
depending on breed and growth rate. Proper shearing intervals ensure optimal fleece weight, reduce the
risk of overheating in hot climates, and allow accurate performance recording.

Shearing technique encompasses the method and skill used to remove the fleece. Consistent technique
minimizes fleece loss, reduces stress on the animal, and ensures that fleece weight measurements are
comparable across years.

Wool class is a classification system that groups fleeces based on fiber diameter ranges, staple length, and
other quality attributes. Common classes include “Superfine,” “Fine,” “Medium,” and “Coarse.” The class
determines the market channel and price the fleece will achieve.

"o

Carpet wool is a term for coarse, long-staple wool typically used in floor covering and industrial
applications. Carpet wool often has a fiber diameter above 30 microns and a staple length exceeding 8 cm.
Breeders may deliberately maintain a carpet-wool line within a dual-purpose flock to diversify income
streams.

Fine wool denotes wool with fiber diameters generally below 20 microns, prized for high-quality apparel.
Fine wool commands the highest market prices but is also more sensitive to environmental stress, requiring
careful management to maintain fiber quality.

Medium wool occupies the intermediate range of fiber diameter (20-30 microns) and is versatile for both
apparel and home textiles. Medium wool offers a balance between price and ease of production, making it
a common target for many commercial flocks.

Genetic diversity refers to the variety of alleles present within a population. Maintaining genetic diversity
reduces the risk of inbreeding depression and ensures that the flock can adapt to changing environmental
conditions and disease pressures.

Pedigree analysis is the examination of family trees to trace the inheritance of traits and to calculate
inbreeding coefficients. Modern software can automatically generate pedigree charts and compute
relatedness metrics, facilitating more informed mate selection.

Mating plan outlines the specific pairings of rams and ewes for a breeding season, taking into account
genetic merit, inbreeding levels, and desired trait combinations. A well-designed mating plan maximizes
genetic gain while controlling inbreeding.
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Rotational grazing is a pasture management system where ewes are moved between paddocks to allow
regrowth of forage. Rotational grazing improves pasture quality, reduces parasite loads, and can positively
affect fleece weight and fiber diameter by providing consistent nutrition.

Supplementary feeding provides additional nutrients beyond pasture, especially during periods of low
forage availability. Proper supplementation can prevent declines in wool quality, maintain body condition,
and support higher lambing percentages.

Parasite control encompasses strategies such as deworming, pasture rotation, and breeding for parasite
resistance. Effective parasite control is essential for maintaining healthy ewes, which directly influences wool
growth and quality.

Heat stress occurs when ambient temperatures exceed the animal’s capacity to dissipate heat, leading to
reduced feed intake, lower growth rates, and coarser wool. Selecting for heat-tolerant genetics and
providing shade and ventilation are practical mitigation measures.

Cold stress can similarly impact wool growth, often resulting in shorter staples and reduced fleece weight.
Breeds adapted to colder climates, such as the Icelandic, have genetic traits that confer resilience to low
temperatures.

Genetic merit is the overall value of an animal’s genes as estimated by EBVs, genomic predictions, and trait
weights. Genetic merit guides selection decisions and is the cornerstone of any improvement programme.

Selection intensity reflects the proportion of the population chosen for breeding. High selection intensity
(e.G,, Selecting the top 5% of rams) accelerates genetic progress but can increase the risk of inbreeding if
not managed carefully.

Selection accuracy measures how closely the estimated breeding value reflects the true genetic value of an
animal. Accuracy improves with larger data sets, higher heritability traits, and the inclusion of genomic
information.

Composite trait combines multiple attributes into a single measurement, often used for traits that are
difficult to quantify individually. An example is the "wool quality index,” which aggregates fiber diameter,
staple length, and crimp into a single score.

Objective function is a mathematical representation of the breeding goals, incorporating economic weights,
genetic parameters, and constraints such as inbreeding limits. Optimizing the objective function helps
identify the best set of breeding decisions to achieve the desired outcomes.

Constraint in a breeding programme is a limit placed on a variable, such as a maximum allowable
inbreeding coefficient or a minimum lambing percentage. Constraints ensure that progress in one trait does
not compromise other critical aspects of flock health or productivity.
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Decision support system (DSS) is software that integrates genetic, economic, and management data to
assist breeders in making optimal selection and mating choices. Modern DSS platforms can simulate future
genetic trends, forecast profitability, and recommend specific rams for each ewe.

Phenotypic record is the documented observation of a trait for a specific animal, such as a fleece weight of
4.5Kg or a lambing date of 15 April. Accurate phenotypic records are essential for calculating EBVs and
tracking genetic progress.

Data validation ensures that recorded information is correct, complete, and consistent. Validation steps may
include range checks (e.G., Fiber diameter cannot be negative), duplicate detection, and cross-referencing
with pedigree data.

Bias in genetic evaluation arises when systematic errors affect the estimation of breeding values, often due
to incomplete data, selective recording, or environmental confounders. Identifying and correcting bias is
crucial for reliable selection.

Genetic lag describes the time delay between the introduction of a superior allele and its widespread
adoption within the flock. Effective dissemination through Al or ET can reduce genetic lag.

Breed association is an organization that maintains breed standards, registers animals, and often provides
genetic evaluation services. Membership in a breed association gives access to pedigree databases and
breed-specific selection tools.

Genetic improvement plan (GIP) outlines the step-by-step approach to achieving breeding objectives,
including target traits, selection methods, timelines, and monitoring procedures. A well-structured GIP
ensures that resources are allocated efficiently.

Performance benchmark is a reference value against which individual animal performance is compared, such
as the average fleece weight for a breed or the national average for lamb growth. Benchmarks help identify
animals that exceed or fall below industry standards.

Reference population is a group of animals with extensive phenotypic and genotypic data used to develop
prediction equations for EBVs and genomic scores. The size and diversity of the reference population affect
the accuracy of genetic predictions.

Genotype-by-environment interaction (GxE) occurs when the expression of a genotype varies across
different environmental conditions. For example, a ram that produces fine wool under optimal nutrition may
yield coarser wool on marginal pasture. Recognizing GxE helps breeders match genotypes to appropriate
management systems.

Maternal heterosis is the increase in maternal traits (e.G., Ewe fertility, lamb survival) observed in crossbred
ewes compared to their purebred counterparts. This effect is often exploited in terminal sire systems to
improve overall flock productivity.
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Sexual dimorphism refers to differences in size, growth rate, or wool characteristics between male and
female sheep. Understanding sexual dimorphism assists in setting appropriate selection criteria for rams
VErsus ewes.

Age-related change in traits such as fleece weight or fiber diameter is common; older ewes may produce
heavier fleeces but with slightly coarser fibers. Age-adjusted EBVs account for these changes, allowing fair
comparison among animals of different ages.

Peak production is the age or stage at which a ewe’s wool output and reproductive performance are
maximized, typically around 3-5years of age for many breeds. Management practices often aim to keep
ewes in the flock during their peak production years.

Cull rate is the proportion of animals removed from the breeding flock each year. A balanced cull rate, often
20-30% for rams and 10-15% for ewes, maintains genetic turnover while preserving valuable genetics.

Lifetime productivity aggregates an animal’s contributions over its entire productive lifespan, including total
fleece weight, lambs weaned, and any offspring used for further breeding. Lifetime productivity metrics help
identify animals that deliver sustained value.

Genetic bottleneck occurs when a small number of individuals contribute disproportionately to the next
generation, reducing overall genetic variation. Bottlenecks can arise from over-reliance on a few elite rams
and must be mitigated through diversified sire use.

Genomic prediction accuracy improves as the reference population expands and as more SNP markers are
incorporated. High accuracy (e.G., >0.70 For certain traits) enables early selection of lambs, shortening the
generation interval dramatically.

Marker density describes the number of SNP markers per megabase of the genome used in genomic
testing. Higher marker density provides finer resolution of genetic effects, especially for traits controlled by
many small-effect loci.

Cost-benefit analysis compares the expenses associated with advanced reproductive technologies, genetic
testing, or intensive recording against the expected increase in genetic gain and profitability. This analysis
guides investment decisions.

Resource allocation involves deciding how much of the farm'’s budget is devoted to breeding, nutrition,
health, and infrastructure. Efficient allocation ensures that genetic improvement is supported by adequate
management.

Risk management in the context of breeding includes strategies to guard against disease outbreaks, market
price volatility, and genetic failure (e.G., An undesirable allele becoming prevalent). Diversifying breed lines
and maintaining adequate genetic diversity are key risk-mitigation tactics.
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Regulatory compliance addresses adherence to animal welfare standards, breeding record-keeping laws,
and export requirements for wool. Non-compliance can result in penalties and loss of market access,
making it essential to integrate compliance into breeding programmes.

Ethical considerations encompass the responsibility to avoid excessive inbreeding, to maintain animal
health, and to ensure that selection for extreme traits does not compromise welfare. Ethical breeding
practices enhance public perception and long-term sustainability.

Consumer trends influence breeding priorities; increasing demand for sustainable, traceable, and organic
wool drives selection for traits such as low environmental impact, disease resistance, and adaptability to
low-input systems.

Environmental sustainability metrics, such as greenhouse gas emissions per kilogram of wool, are becoming
part of breeding objectives. Selecting for improved feed efficiency and lower methane production aligns
flock management with climate goals.

Precision agriculture technologies, including GPS-guided grazing, automated weight scales, and real-time
health monitoring, provide detailed data that feed into genetic evaluations, enhancing selection accuracy.

Data integration refers to the combination of phenotypic, genomic, health, and management data into a
unified database. Integrated data platforms enable comprehensive analysis and more robust
decision-making.

Artificial intelligence (Al) tools are being applied to predict genetic merit, identify optimal mating pairs, and
detect anomalies in performance records. Machine-learning algorithms can uncover complex patterns that
traditional statistical methods may miss.

Blockchain traceability offers a secure method for recording the origin and journey of wool from farm to
final product. Traceability can add value to the wool, especially in premium markets that demand verified
provenance.

Scenario modelling allows breeders to explore the outcomes of different selection strategies, market
conditions, or climate scenarios. By simulating future flocks under varied assumptions, managers can
choose robust breeding pathways.

Stakeholder engagement is crucial for aligning breeding objectives with the expectations of farm workers,
processors, retailers, and end-consumers. Regular communication ensures that genetic improvement
supports the entire supply chain.

Continuous improvement embodies the principle of regularly reviewing genetic progress, updating
selection indexes, and refining management practices. A feedback loop that incorporates new data and
market information sustains long-term success.
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By mastering the terminology outlined above, students of the Certificate in Wool Classing gain the linguistic
and conceptual tools required to participate effectively in modern sheep breeding programmes. The
integration of genetics, economics, and management concepts enables the development of flocks that
meet high wool quality standards, achieve consistent reproductive performance, and adapt to evolving
market and environmental pressures.
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