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ualitative traits can be defined by simple discret

eategoles and are often under the control for ju
wo locil.

Ing for simply-inherited traits, It is important t
genotypes of individuals for loci of intere
belect those individuals with the most favourabl
Ly pes.

St to observe because an individual falls eith
one discrete, descriptive, non-overlappin
egory or another.




enotypes are controlled by one or two genes.

iandlhate forms of a phenotype (for example, blu
WUESCUENE\v) are produced by the alternate forms of

al phenotype is called the “common” or “wil
phenotype, while the others are referred to
Ant” phenotypes.

ative phenotypes can be divided into autosom
sex-linked.
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Aasalnal phenotypes are those that are controlled
es located on an autosome.

bmal genes are Inherited and expressed
tically in males and females.

gualitative phenotypes that have Dbeen
eciphered In fish are autosomal.
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BREHENREE phenotypes are controlled by genes locate
aRtEair of chromosomes that determine sex.

'd genes are Inherited and expresse
tly in males and females.

ed genes are known only in ornamental fis
most information about this type of inheritanc
es from guppy and platyfish.




Alich of genetics dealing with the genetic mod
Antitative traits and its applications Is calle
ative genetics.

les phenotypes that are measured, such a
, weight, and fecundity.

portant production phenotypes are quantitativ
S.

guantitative phenotypes are measured eac
enotype Is a single category, such as length.




{S°’Coliliolled by numerous genes, as well as
______ mental variables.

to work with these phenotypes is to analyze

IS the sum of the
and




IS the sum of
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Shaping Lives...
Empowering Communities... V + V +
G A D I

Additive (V,) are not disrupted Iin
jeneration and represents the additive effect o
2 fish's alleles taken independently i.e., the su
e effects that each allele makes to the

Juction of phenotype.

Ive genetic variance is the most important
ponent of V, and the percentage of Vi, thatis
)ntrolled by V, is called “heritability” (h?).

2 =V, I Vp




IS the component that |
Neliedi@athe sum of each interaction that exists
PhBREEN the two alleles at each locus.

ction of the diploid state, and offspring inherit
S that exist in the haploid set of chromosomes
the mother pairs with the haploid set of
mosomes from the father.




Sternliling the heritability of a quantitative
eRaeely pe can be used to predict the results of a
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HEeBll e breeding programme by using the followin

R=S h?

ponse to selection (gain per generation),

election differential (the superiority of the
ect broodstock over the population average)

heritability.




RSNy of an individual to transmit its phenotype t
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BEAEXt generation can be viewed as heritability.

Sed In the study of metric characters f
tion of performance of the progeny.

presses the reliability of the phenotypic value as
de to the breeding value.




fOmputed as the ratio of additive genetic variance
enotypic variance.

0 expressed as the regression of breeding
e on phenotypic value (b,p).

ain use of h? is that an individual’s estimated
2eding value (A) can be known from its phenotypl
lue (P), A = h?P.




operties of heritability

SEISMe property of a character. Characters of
y and reproduction usually have low
bility. Characters of growth and

brmation have high heritability.

populations have actual gene frequency
erences, which are reflected in the
Agnitude of the variance components used
h? calculation. Hence, heritability is also a
operty of the population.




—————— onment where the population Is reared
AaHgences the magnitude of variance components.
ariable conditions in environment decrease
estimate whereas more uniformity increase

eding in a population also decreases the
itability estimate due to increased genetic
Iformity and increase in environmental variance.
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UOEIMNE rc are several lines or sub-populations, the

| combing ability (GCA) of a line is calculated
5sing one line with many lines separately and
Ssing the average of the crosses as a deviatio

population mean.

CA indicates the additive genetic effect for the
aracter in the line.




et ines are crossed among themselves, the
ESHBERDY ity or inferiority of a cross over the mean of

es indicates the specific combining ability
of the cross.

e lines or sub-populations are mated in all
ble combinations, it is known as ‘diallel mating'.

lallel mating design it is possible to calculate the
A of the lines and SCA of the crosses.

done to test the performance of the lines in cross
mbinations.
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israablie nomenon observed in cross bred population

Empowering Communities

lines or sub-populations are crossed, the
of the crossed progeny for one or more
cter becomes more than the average of the
tal lines in most of the cases known as
2rosis’ or ‘hybrid vigour’.

osis Is due to non- additive gene action in the
aracter.

the opposite of the inbreeding depression that is
bserved due to inbreeding in the lines.




criusien » observed when a character iIs measured on
idual Is that phenotypic value of the
al.

AN, variance and covariance are based on the
Dtypic value of the character.

P=G+E,

here, P - phenotypic value,

G - genotypic value and

E - environmental deviation.
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INOIERE IS the particular assemblage of genes
essesscd by an individual.

pic value Is attributable to the influence of the
ype.

enotype of the individual confers certain value to
iIndividual, which is called the genotypic value.




Heasl@ly/pe confers a certain value on the individual

Shaping [ ives

FaheeRyironment causing a deviation.

nown as environmental deviation in the
ation.

ean environmental deviation would be equal to
genotypic value.




resussion of values from parents to offspring can b
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rassessed by a new measure of values that will refer

ables us to assign a ‘breeding value’ to
duals, a value associated with the genes carrie
e individual and transmitted to its offspring.

ew value associated with the genes is known as
erage effect’.




asciallvalue is defined as parental value - the valu
caramdividual as a contributor of genes to the next
tion.

lents only that part of genotypic value that can
Insmitted from parent to offspring.

he breeding value A = 2 (P-H),

ere

P - progeny average of the individual,
H - population average.
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efined as an intraspecific (within a specie
of randomly mating individuals which exist
can therefore be sampled) In a define
aphic position or at a defined time.
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