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Breeding value estimationBreeding value estimation

• A genotype-environment interaction is 
evaluated when the ranking order of genotypes 
are proven by different environments.

ra
nk

in
g

environmentenvironment



5th European Seminar on Agrobiodiversity will be 
“Preservation or adaptation? – Conservation in the face 

f h i i t”of a changing environment”.

Ecotypes - breed variants adapted 
to different environments, in to d e e t e o e ts,

example of Tsigai haemoglobin 
genotypesgenotypes



5th European Seminar on Agrobiodiversity will be 
“Preservation or adaptation? – Conservation in the face 

f h i i t”of a changing environment”.

Ecotypes - breed variants adapted 
to different environments, in to d e e t e o e ts,

example of Tsigai haemoglobin 
genotypesgenotypes



Assumptions
– genetic equilibrium

• The gene(allele)- and genotypeThe gene(allele) and genotype 
frequencies remain in all the next 
generations the same when anygenerations the same, when any 
disturbing impacts* act and we suppose 
that the genotypes have the same vitality, 
fertility and mating chance.y g

*mutation immigration selection emigration*mutation, immigration – selection, emigration



Weinberg Hardy Tsetverikov rule”„Weinberg-Hardy-Tsetverikov rule

Sergey Sergeyevits 
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I Kind of selectionI. Kind of selection

N t l l tiNatural selection
The natural selection allows only those y

individuals to reproduce that posses traits 
adaptive to the environments in which they p y
live (partial or total selection).

Artificial selectionArtificial selection
The artificial selection is operative when 

h mans determine hich indi id als illhumans determine which individuals will 
be allowed to leave offspring.



Natural selection (partial)Natural selection (partial)

Diff t d t f h l bi i t (AA ABDifferent advantages of hemoglobin-variants (AA, AB, 
BB) in sheep.

BB-variant has less fixing-ability on oxygen what will g y yg
be manifested in lower fertility rate.

H l bi AA AB BBHemoglobin AA AB BB
Fertility rate in lowland: 200 260 115

Fertility rate in mountains: 190 210 60Fertility rate in mountains: 190 210 60

Survival rate: 190/200
0,95

210/260
0,82

60/115
0,52

Fitness, w: 1,00 0,86 0,55
Coefficient of selection (s = 1- w) 0,00 0,14 0,45

Evans J.V., Harris H., Warren F.L. (1957): Haemoglobin types in British breeds of sheep. Biochem J., 65:42.p.



Allelic frequencies of Haemoglobin by Tsigai sheep variantsAllelic frequencies of Haemoglobin by Tsigai sheep variants

Jákotpuszta Bátmonostor Szalkszentmárton Cegléd 

Haemoglobin
(2003) 
(n=82)

(1964) and 
Csátalja (1976) 

(n=448)

(1990) and 
Apajpuszta (1998)

(n=290)

(1990) 
(n=227)

HbA 0,1611 0,0706 0,0616 0,0163

HbB 0 8389 0 9295 0 9385 0 9837HbB 0,8389 0,9295 0,9385 0,9837

Eco-type mountain l  o w  l  a  n  d dairy



Haemoglobin genotypesHaemoglobin genotypes
- importance in the taxonomy- importance in the taxonomy,

- consequences are not unambiguous,q g

- the respiratory functions of Hb variants do not differ,

- fertility of Hb variants was not confirmed by all the authors,

- Hb genotype is one of the relevant functional markers
to monitor animal well-beingg

- animals with BB genotype are more resilient to parasites
d li ti tand climatic stress.
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