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Unit 8: Plant Breeding
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9000 BC  First evidence of plant domestication in the hills above the Tigris river

1694 Camerarius first to demonstrate sex in (monoecious) plants and suggested crossing 
as a method to obtain new plant types 

1714 Mather observed natural crossing in maize 

1761-1766 Kohlreuter demonstrated that hybrid offspring received traits from both 

 parents and were intermediate in most traits, first scientific hybrid in tobacco
 

1866 Mendel: Experiments in plant hybridization 

1900 Mendel’s laws of heredity rediscovered 

1944 Avery, MacLeod, McCarty discovered DNA is hereditary  material
 

1953 Watson, Crick, Wilkins proposed a model for DNA  
 structure 

1970 Borlaug received Nobel Prize for the Green Revolution

 Berg, Cohen, and Boyer introduced the recombinant DNA 
 technology 

1994 ‘FlavrSavr’ tomato developed as first GMO 

1995 Bt-corn developed 

Selected milestones in plant breeding

























Breeding systems: 
Modes of Reproduction in Crop Plants



















Importance of vegetatively propagated 
crops













e.g. In Lilium martagon, Erythraea centaurium – two 
pro-embryos are formed; one is from fertilized egg 
(zygotic cell) and another from the synergid cell 
(haploid cell).





The diploid egg cell develops into embryo without 
fertilisation, one particular variety of Parthenium 
argentatum exhibits.

This phenomenon is found in Allium, Meliss, Crepis 
etc.



iv)

This kind of embryos is found in Citrus, mango, etc.





II.

The reasons may be:
(i) Absence of pollen tube;
(ii) Inability of the tube to discharge its contents;
(iii) No attraction between male and female nuclei; 
(iv) Early degeneration of sperms;
(v) Maturation of egg and sperm is not synchronized. 

e.g., In Orchis maculata, Platenthera chlorantha, Cephalanthera 
damasonium – the pollen tube enters but fails to fertilize.
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Disadvantages of Plant Breeding

1. The varieties developed through plant breeding 
generally do not have wide adaptation and 
stability in production possessed by the local or 
desi varieties from which they are developed.

2. Plant breeding requires more time, space and 
is expensive.

3. The upper limit on improvement is set by the 
genetic variation present in the parent population.



Undesirable Consequences of Plant Breeding

1. It can lead to loss of species variety.
2. It does not have control over genetic mutations.
3. It brings about discomfort to animals.
4. It can create offspring with different traits.
5. It could create a genetic depression.
6. It poses some environmental risks.
7. It can change the evolution of species.
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