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Dr. Sushil NeupaneFollow
This document discusses gene action and its two main types - additive and non-additive gene action. Additive gene action refers to both alleles being expressed equally without dominance. Non-additive gene action involves one allele dominating over the other. Within non-additive action, several types of dominance are described - complete dominance where only one trait is shown, incomplete dominance where traits blend, and co-dominance where both traits are expressed together. The document provides examples to illustrate these concepts of gene action and dominance.Read less
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	1. GENE ACTION
 Gene  action refers to the behavior or mode of expression of genes in a
genetic population.
 Knowledge of gene action helps in the selection of parents for use in the
hybridization programs and also in the choice of appropriate breeding
procedure for the genetic improvement of various quantitative characters.
Gene action can be categorized into two main types namely,
a. Additive Gene Action
b. Non-Additive gene action.
Prepared by Dr. Sushil Neupane (B.V.Sc. and A.H., IAAS, TU)
 


	2. Additive Gene Action
  Additive gene action refers to the occurrence where both the
alleles in the gene are expressed equally and do not show
dominance over each other.
 Each allele has an equal opportunity to be expressed to give
rise to the phenotype.
 The resultant phenotype is a combination of the two
homozygous (homozygous dominant and homozygous
recessive) types.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	3. Additive Gene Action
In  this model, any allelic combination would give the same
mean if substituted with each other. According to this, Tt =
[TT + tt] / 2 = 8. This shows that there is no dominance
shown by either allele. It is similar to the R gene as well.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	4. Non-Additive Gene Action
  Non additive gene action is also referred to as the Dominance
gene action as it deals with the characteristic of dominance.
 In non – additive gene action, one allele of the gene is
expressed stronger than the other allele.
 Therefore, if the genotype is substituted the action or the
phenotype of the gene will vary. Therefore, this quantitative
genetic model is also known as the dominance gene action.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	5. Non-Additive Gene Action
This  model shows that the combination TT is equal to RR
and same as with the heterozygous condition that is tt and
rr respectively. Therefore, there is complete dominance,
and there is no interaction between the T and R genes.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	6. Non-Additive Gene Action
  Therefore, in non-additive gene action, one allele masks the
expression of the allele.
 This is also expressed in Mendelian genetics where the
heterozygote showed the dominant form during its phenotypic
expression when homozygous parents cross with each other.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	7. Additive Gene/ Non-  additive Gene
Additive Gene Action is
referred to as the
phenomenon in which the
two alleles of the gene
contribute equally to the
production of the
phenotype.
Non additive or dominance
gene action refers to the
phenomenon in which one
allele is expressed stronger
than the other allele.
Dominance
Does not show any
dominance, both alleles are
expressed equally in
additive gene action.
May show complete
dominance or incomplete
dominance in non-additive
gene action.
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	8. Gene Action
Additive gene  action Non- additive gene action
Epistasis
1) Dominant
2) Recessive
3) Duplicate Dominant
4) Duplicate Recessive
5) Dominant Recessive
Interaction
6) Duplication genes
with cumulative effect
1) Complete Dominance
2) Incomplete Dominance
3) Co-Dominance
4) Over Dominance
5) No Dominance
Dominance
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	9. Dominance
1) Complete Dominance
2)  Incomplete Dominance
3) Co-Dominance
4) Over Dominance
5) No Dominance
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	10. (Complete) Dominance
 Example-  Polled/ horned condition in cattle
X
Polled Angus cow
PP
Horned Hereford bull
pp
PP Pp
Pp pp
P p
P
p
X
 P allele for polled is completely dominant
over p allele for horned
 Definition
Form of dominance in which the expression
of heterozygote is identical to the expression
of homozygous dominant genotype
F1
F2
Pp
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	11. Incomplete (Partial) Dominance
  Example- Feather colour in Andalusian chicken
Definition
- One allele is partially dominant to other blending of phenotype
(dominant allele is not fully expressed)
- Expression of heterozygote is intermediate to the expression of
homozygous genotypes and more closely resembles the expression of
homozygous dominant genotype
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	12. Incomplete Dominance: Flower  colour in Snapdragon
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	13. Co-Dominance
RR WW
W
R
X
Red Shorthorn  bull White Shorthorn cow
Roan coat colour
 Example: Roan coat colour in Shorthorn cattle
 Both alleles of a gene are dominant
and expressed in heterozygote
 Expressed phenotype is the combination
of phenotypes of both alleles
RR
WW
R W
R W
R
R
W
W
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	14. Prepared by Dr.  Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	15.  Human ABO  blood group system is an example of both
Multiple allelism and Co-dominance
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	16. Over Dominance
 Expression  of heterozygote is more extreme than
both of homozygotes
 Heterozygote expresses the phenotype outside of
range of homozygote phenotypes
 BUT most closely resembles the expression of
homozygous dominant phenotype
 Often called “Superior heterozygote” but “Extreme”
might be more correct.
 Example- survivability in wild rats
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	17. Vit K
RR rr
Susceptible  to warfarin
poisoning
Resistance to warfarin poisoning
But needs higher Vit K
Rr
Resistance to warfarin
Can survive Vit K deficiency
Wanna try cakes
not Vit K
 With respect to survivability,
warfarin locus displays
over dominance
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
 


	18. Epistasis
 Derived from  ancient Greek work for “stoppage”
 It is phenomenon in which effect of one gene or gene pair
(epistatic) at one locus masks or modifies the effect of another
gene or gene pair (hypostatic) at another locus
 Epistasis alters the Mendel’s dihybrid phenotypic ratio of 9:3:3:1.
 Types
1) Dominant
2) Recessive
3) Duplicate Dominant
4) Duplicate Recessive
5) Dominant Recessive Interaction
6) Duplicate Genes with Cumulative Effect
Prepared by Dr. Sushil Neupane (B.V.Sc. and
A.H., IAAS, TU)
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