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Normal Distribution (Empirical Rule)
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Selection limits ALY 3 gaa

The response will be cease sooner or later after continuous decline in

magnitude. The factors cause the ceasation of response (cause of limits):
1) Exhaustion of additive variance (genetic variance) (=3 Slaadl
- Quantitive characters are controlled by many genes having allelic

frequencies uncorrelated with the magnitude of their effects.

- The expected response to selection with continue over a number of
generation gradual diminution of the rate until eventually. A limit
is reached at which all favorable alleles are fixed and no genetic

variance remains.
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- The total absence of genetic variance.

2) Opposing natural selection A&aill: Roberts should that the natural

selection opposing artificial selection was the reason for the plateau.

3) Over dominance- heterozygote superiority: over dominance was also

the cause of the plateauing.

4) Negative genetic correlation 1S ¥): might be responsible for

population reaching a limit to selection in poultry.
5) Genotype- environment interaction 43\ sl 3 i) (p JalAl);

6) Recessive genes at low frequency 4l qus) Al (addial) Lol i il
doatial): can be responsible for the persistence of genetic variation in an
artificial selection population that has reached a selection limit.

7) Linkage Cildal) s 451 6 Jals ) proved only to be of importance
when the two loci had roughly equal effects on the character under

selection.

8) Physiological limit.

£ 2The ways to overcome selection limits. 2 £

2How to overcome limits! ALY Claaa Jdo qlsil) 48.<

1) Induction of mutation &l pdkal) &laal: jrradiation- induced mutation

as a source of new genetic variance.

2) Out crossing &5 G2 AY: the crossing methods used in the
hopeof introducing new- genetic variation. Selection can be

continued with the aim of exceeding the selection limits.
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3) Inbreeding: with continuos selection during the inbreeding and

subsequent crossing of the best inbred liner.

4) Cross together two selection line from the same base population

after they have reached fixation.

2Effect of long term on selection and way to overcome the same:

(selection limits)

¥ The response to selection cannot be expected to continue indefinitely.
Sooner or later it is to be expected that all the favourable alleles originally

segregation will be brought to fixation.

When the response has ceased the population is said to be at the selection

limit.

3% the question to be considered now are
1- what is the total response and how long does it take to  achieve!
2- what are the genetic properties at the limit!

¥ it is usually impossible to decide exactly at what point the limit is

reached. Because the limit is approached gradually.
Lo s G sl (Y @l g Glami) aa ) Jeald S sail) Caall (e S Bale

1- the number of generation required to reach the limit is therefore very

imprecise.

2- the half- life of the response this is the number of generation taken to

go half way to limit.
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1. Exhaustion of genetic variance sl (bl JSlaasl,

2. opposing natural selection .

3. over dominance- heterozygote superiority 42lall saludll,

4. negative genetic correlation bl Sl Lals )Y,

5. genotype- environment interaction 43,) sl 5 &l o Jalaill,
0. rare recessive il Jal g2l

7. linkage b)Y,

8. physiological limit EREGP\ PN UPLEN Y
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Realized heritability (3iaall )51 (Alsall

Population biologists often use an index called realized heritability, Ir', to quantify the degree to
which a trait in a population can be pushed by selection. To calculate this index, we find the
response to selection by subtracting the average of the second generation from that of the entire
first generation. We also find the selection differential by subtracting the average of the selected
parents from that of the entire first generation. Realized heritability is the response divided by
the differential.

) ... Tesponse (o selection
realized heritability = o

selection differentml A2 =2
=D

Heritability measured by a response to selection. The ratio of the single-generation
progress of selection to the selection differential of the parents.

If we know the heritability and the selection differential (S) of trait milk yield

we can predict what we expect to get due to selection that is the response(R)

R=SdXh?
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Base Population

| |
Ll L
T T.

{mean gf selected parents)
Selection Differential =S =T, — T

Population after mating am ong selected parents)

{mean of offspring of selected parents)

Selection Response=R=1T — T
2
h =R/fS and

=
R=hS$S

Parental Generation

Selected
Parents

et |

Trait Distribution

Offspring Generation
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The different between the average of those selected to be parents and the
average of the whole population in which they were born. This difference is

called the selection differential.
< Selection differential influence by

1) Fraction saved p v A\Selection differential.
2) Number of animals in the breed.
3) Replacement rate. Dairy cattle 40%o. poultry 10%o AN.

4) Selection intensity in males multiple the selection intensity in

females.

5) Generation interval.
& Selection differential effect on the rate of
genetic gain = SdXh?
sl s AG=h2 X (P s-P))
- AG is the expected genetic change.
- h? the heritability of the trait

- (P_s - P_) is the selection differential or the difference between the mean of

selection parents Ps and the average of the population P for their

generation.
Repeatability: s )\ SH) Jalaal) - 55
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