Exposé 
1-Understanding Polygenic Heritability: The Genetic Basis of Quantitative Traits
2-“Inbreeding and Heterosis: Two Opposite Forces in Plant Breeding
3- Assessing Parental Value: Combining Ability and Genetic Balance
4- Genetic Improvement of Fruit Crops: Methods and Challenges
5- Selection in Self-Pollinated Crops: From Pure Lines to Modern Varieties
6- Polyploidy: A Driving Force in Plant Evolution and Breeding

TD1  Key Definitions in Plant Genetic Improvement

	Gene
	A sequence of DNA that determines a specific trait or function in an organism.


	Allele
	One of two or more alternative forms of a gene found at the same position on a chromosome.


	Genotype
	The genetic constitution of an organism that determines its characteristics.


	Phenotype
	The observable traits or characteristics of an organism, resulting from the interaction between genotype and environment.


	Heritability (h²)
	The proportion of total phenotypic variation in a population that is due to genetic variation among individuals.


	Additive effect
	The contribution of individual genes to the total genetic value of a trait, assuming no interaction among genes.


	Heterosis (Hybrid vigor)
	The phenomenon where hybrid offspring show superior traits compared to their parents.



	Selection
	The process of choosing individuals with desirable traits for reproduction.


	Self-pollination
	Fertilization of a plant by its own pollen.

	Cross-pollination
	Transfer of pollen from one plant to another, promoting genetic diversity.


	Clonal propagation
	Reproduction of plants through vegetative parts to produce genetically identical offspring.


	Breeding value
	The genetic worth of an individual as a parent, estimated from its performance or progeny.


	Recurrent selection
	A cyclical process of selecting and recombining superior individuals over several generations.


	Mass selection
	Choosing the best individuals based on their phenotype without progeny testing.




	Chromosome
	A thread-like structure composed of DNA and proteins that carries genetic information.


	Haploid
	A cell or organism having a single set of chromosomes (n).


	Diploid
	An organism or cell with two sets of chromosomes (2n).


	Polyploidy
	The condition of having more than two complete sets of chromosomes.


	Aneuploidy
	The presence of an abnormal number of chromosomes in a cell.


	Homologous chromosomes
	Chromosomes that have the same genes at the same loci but possibly different alleles.








Exercises
Exercise 1 – Match the terms
Match each term (A) with its correct definition (B).
	A – Terms
	B – Definitions

	1. Heritability
	          a. Two sets of chromosomes

	2. Polyploidy
	          b. Passing of genes from parents to offspring

	3. Diploid
	         c. Proportion of variation due to genetics

	4. Heterosis
	         d. Extra chromosome sets

	 5. Gene flow
	        e. Superiority of hybrids



Answer key (example): 1–c, 2–d, 3–a, 4–e, 5–b

Exercise 2 – Complete the sentences
1. The __________ of a trait measures how much of its variation is genetic.
2. Plants that reproduce by __________ produce offspring identical to the parent.
3. __________ species depend on pollen transfer between different individuals.
4. A __________ carries genes that determine traits.
5. __________ is often observed in hybrid crops such as maize.
Expected answers:
1- Heritability
2- Clonal propagation
3- Cross-pollinating
4- Chromosome
5- Heterosis



