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Key points
Sheep that are selected for the breeding flock are expected to pass on their better production performance to their offspring.  Heritability estimates how much of the superiority of the parents is, on average, passed on to their progeny. 

Annual genetic gain depends on how high the heritability is for a character. 

Many production characters in sheep have medium to high heritabilities and so will respond to selection.

What is heritability?

How well a sheep performs is due to its genetic makeup and its environment. When sheep are selected for the breeding flock, the breeder expects that their better production performance will be inherited by their offspring.

Heritability estimates how much of the superiority oof the parents is, on average, passed on to their progeny. In quantitative genetics the symbol for heritability is h².

How heritable is heritable? 

Estimates of heritability tell the breeder how effective selection is likely to be. Heritabilities are divided arbitrarily into high, medium, and low. Heritability is expressed as a percentage (or fraction) and its value will be less than 100 per cent or less than one. 

high heritability - 30 per cent and over (0.3 and over) 

medium heritability - 15 per cent and over (0.15 and over) 

low heritability - under 15 per cent (under 0.15)
Heritability and genetic progress

Annual genetic gain = selection differential × heritability ÷ (2 × generation length)

Annual genetic gain depends largely on how high the heritability is for a character. If the heritability is high, the breeder can select individual animals on a single measurement, and does not need repeated measurements, or measurements on relatives (unless it is a character like reproduction rate, or milk production which is expressed in only one sex).

Selection in Merino sheep

Where an animal can be selected on its own performance, this type of selection is known as mass selection. It is used for many production characters in sheep since most have medium to high heritabilities.

Performance can be simply a visual assessment of a number of physical characteristics such as face cover and wrinkle score. Or, it may be a production measurement such as greasy fleeceweight or even a number of measurements combined into a selection index, or through some other selection method.

Heritability estimates in Australian Merinos

Table 1 shows the averages of heritability estimates from experimental Merino sheep flocks on research stations. Since the heritability for all these wool and body characters is over 0.3, it means they are all highly heritable and would respond to selection.

Table 1. Heritability estimates of production characters for Merino sheep.

	Characteristic
	Estimate

	Greasy fleeceweight
	0.30

	% clean yield
	0.50

	Clean fleeceweight
	0.35

	Bodyweight
	0.40

	Wrinkle score
	0.40

	Face cover score
	0.35

	Fibre no./mm2
	0.40

	Fibre diameter
	0.55

	Staple length
	0.45

	Crimps per inch
	0.30


Reproduction rate

Heritability of reproduction rate
The estimates obtained for reproduction rate are sufficiently high to predict a response to selection for number of lambs born, provided selection is not based on first lambing. Table 2 gives some heritability estimates for the number of lambs born and weaned.

Culling barren ewes
Heritability of failure to lamb is virtually zero, so culling of ewes which failed to lamb, would be unlikely to raise lambing performance in the next generation.

Improving reproduction
Difficulties in identifying multiple births under extensive conditions, and the poor survival rate of lambs born as twins, under present husbandry conditions, have largely precluded consideration of reproduction in selection programmes. Rather, emphasis has been placed on improving environmental conditions as a means of increasing lambing rates and survival of lambs and weaners.

Table 2. Heritability of lambs born and lambs weaned (per ewes present at lambing).

	Sheep 
(Medium Peppins)
	Lambs born
	Lambs weaned

	Cunnamulla ewes two years
	0.03
	0.3

	Cunnamulla ewes three years
	0.35
	0.15

	Trangie ewes two years
	0.20 *
	0.06


* Lambs alive at one to three days. 
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