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Xerophytes 

The plants which are living in dry or 

xericcondition are known as Xerophytes. 

Mesophytes 

The plants which are living in moderate 

conditions (neither too wet nor too dry) are 

known as mesophytes. These are common 

land plants. Example: Maize and Hibiscus. 
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3.  

                            Norman E. Borlaug: The plant pathologist plant breeder devoted his life at the International Maize                        

                            and Wheat improvement centre at Sonord in Mexico. He developed a new high yielding, rust     

                            resistant, non-lodging dwarf wheat varieties like Norin-10, Sonora-64, Lerma rojo-64, etc. which are  

                            now being cultivated in many countries. This formed the base for „green revolution‟. He was awarded a     

                            Nobel prize for Peace in 1970.                            

                            Dr. M. S. Swaminathan: He is pioneer mutation breeder. He has produced Sharbati Sonora, is the amber          

                            grain coloured variety of wheat by mutation, which is responsible for green revolution in India. Dr.  

                            Swaminathan is called “Father of green revolution in India”.  

                            Nel Jayaraman: Mr. Jayaraman, hails from Adirangam village in Tiruvarur district. He was a disciple of    

                            Dr.Nammalvar and state co-ordinator of „Save our rice campaign, Tamil Nadu. He strived hard for          

                            conservation of traditional rice varieties. He had trained a team of farmers and regularly update them on  

                            the current issues that affect them. In 2005, he organized a first ever traditional paddy seed festival in his         

                            farm as an individual. The seed festival in May 2016 at Adhirangam was 10th in a row and in which 156  

                           different traditional varieties were distributed to more than 7000 farmers across Tamil Nadu. He was 

invited by the Philippines Government to give a talk at the International Rice Research Institute (IRRI) on his work and 

mission. In 2011, he received the State Award for best organic farmer for his contribution to organic farming, and in the 

year 2015, he received the National Award for best Genome Savior. 
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Milestones 

1. 1682 - Nehemiah Grew mentioned stamens as the male organ of a fl ower.  

2. 1694 - R.J.Camerarius described the structure of a fl ower, anther, pollen and ovule  

3. 1761 - J.G. Kolreuter gave a detailed account on the importance of insects in pollination  

4. 1824 - G.B.Amici discovered the pollen tube.  

5. 1848 - Hofmeister described the structure of pollen tetrad  

6. 1870 - Hanstein described the development of embryo in Capsella and Alisma  

7. 1878 - E.Strasburger reported polyembryony  

8. 1884 - E.Strasburger discovered the process of Syngamy.  

9. 1898 - S.G.Nawaschin and L. Guignard independently discovered Double fertilization  

10. 1904 – E.Hanning initiated embryo culture.  

11. 1950 - D.A. Johansen proposed classifi cation for embryo development 

12. 1964 - S.Guha and S.C.Maheswari raised haploids from Datura pollen grains  

13. 1991 - E.S.Coen and E. M. Meyerowitz proposed the ABC model to describe the genetics of     
       initiation and development of fl oral parts  
 
14. 2015 - K.V.Krishnamurthy summarized the molecular aspects of pre and post fertilization     
      Reproductive development in fl owering plants 
 

 

 

 

In Chapter-2 there is no Milestones 
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Milestones 

1. 1883 - Wilhelm Roux -  postulated that the chromosomes of a cell are responsible for    
                 transferring heredity. 
 

2. 1901 – Montgomery -  was first to suggest occurrence of distinct pairs of chromosomes and     
                  he also concluded that maternal chromosomes pair with paternal chromosomes only    
                  during meiosis. 
 
3. 1902 - T.Boveri - supported theidea that the chromosomes containgenetic determiners, and   
                 he waslargely responsible for developing thechromosomal theory of inheritance. 
 
4. 1902 - W.S. Sutton - a young Americanstudent independently recognized aparallelism   
                (similarity) between thebehaviour of chromosomes and Mendelian factors during                
                gamete formation. 
 
5. 1903 - Sutton and Boveri independentlyproposed the chromosome theory of inheritance.    
                Sutton united the knowledge of chromosomal segregation with Mendelian principles  
                And called it chromosomal theory of inheritance. 
 

 

 

 

Milestones 

1. 6000 BC – 3000 BC – Bread making, fermentation of fruit juices and plant exudates to  
                                          produce alcoholic beverages using yeast. 
 
2. 1770 – Antoine Lavoisier gave chemical basis of alcoholic fermentation.  
 
3. 1798 – Edward Jenner uses fi rst viral vaccine to inoculate a child from smallpox.  
 
4. 1838 – Protein discovered, named and recorded by Gerardus Johannes Mulder and Jons     
                 Jacob Berzelius.  
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5. 1871 – Ernst Hoppe, Seyler discovered enzyme invertase, which is still used for making  
                 Artificial sweeteners.  
 
6. 1876 – Louis Pasteur identifi ed role of microorganisms in fermentation.  
 
7. 1919 – The term biotechnology was coined by Karl Ereky  
 
8. 1928 – Discovery of Penicillin by Alexander Fleming  
 
9. 1941 – Experiment with Neurospora crassa resulting in one gene one enzyme hypothesis by  
                 George Beadle and Edward Tatum.  
 
10. 1944 – Identifi cation of DNA as the genetic material Avery–MacLeod–McCarty  
 
11. 1953 – Discovery of double helix structure of DNA by James Watson and Francis Crick.  
 
12. 1972 – Discovery of Restriction enzymes by Arber, Smith and Nathans.  
 
13. 1973 – Fragmentation of DNA-combined with Plasmid DNA, r-DNA technology - Genetic  
                   engineering -Modifi ed gene by Stanley Cohen, Annie Chang, Robert Helling and  
                   Herbert Boyer.  
 
14. 1975 – Production of Monoclonal antibodies by Kohler and Milstein  
 
15. 1976 – Sanger and Gilbert developed techniques to sequence DNA  
 
16. 1978 – Production of human insulin in E.Coli  
 
17. 1979 – Development of Artifi cial gene – functioning within the living cells by H.G. Khorana  
 
18. 1982 – U.S approved humulin ( human insulin) the fi rst pharmaceutical product of rDNA     
                    technology, for human use.  
 
19. 1983 – Use of Ti plasmids to genetically transform plants  
 
20. 1986 – Development of Polymerase Chain Reaction (PCR) technology by Kary Mullis.  
 
21. 1987 – Gene transfer by biolistic transformation  
 
22. 1992 – First chromosomes of yeast is sequenced  
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23. 1994 – U.S approved the first Genetically Modified food: Flavr Savr tomato.  
 
24. 1997 – Ian Wilmet - The first transgenic animal, mammalian sheep, Dolly developed by    
                    nuclear cloning   
 
25. 2000 – First plant Genome of Arabidopsis thaliana sequenced  
 
26. 2001 – Human genome Project creates a draft of the human genome sequence.  
 
27. 2002 – First crop plant genome sequenced in Oryza sativa  
 
28. 2003 – Human genome project is completed, providing information on the locations and    
                    sequence of human genes on all 46 chromosomes.  
 
29. 2010 – Sir Robert G. Edwards developed in vitro fertilization in animal.  
 
30.2016 – Stem cells injected into stroke patients re- enable patient to walk – Stem cell therapy  
 
31. 2017 – Blood stem cells grown in lab.  
 
32. 2018 – James Allison and TasukuHonjo discovered protein found in immune cells.  
                   This found a new role in cancer therapy. 
 

 

 

Milestones 

1.1902 -  Haberlandt - cultured plant cells in artifi cial condition called in vitro (inside glass) in  
                 culture medium (Knop’s salt solution) containing glucose and peptone and developed  
                 callus (unorganized growth of cells and tissue) and proposed the concept Totipotency,  
                 it means the development of whole plant from isolated cells or tissue in in vitro  
                 condition. 
 
2. 1934 – P.R.White - developed root cultures, used Knop’s solution along with three vitamins  
                 like pyridoxine, thiamine and nicotinic acid 
 
3. 1984 - F.C. Steward - used coconut water in plant tissue culture work and obtained cell     
                proliferation from carrot explants (Cellular totipotency ). 
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4. 1952-1955 - Morel and Martin - developed virus-free Dahlia and potato plants using shoot  
                           meristem culture. 
 
5. 1962 - Murashige and Skoog -  formulated tissue culture medium, a land mark in plant tissue  
                culture and it is the most frequently used medium for all kinds of tissue culture work. 
 
6. 1962 - Kanta et al - produced test-tube fertilization in fl owering plants. 
 
7. 1963 - Yamada et al - produced calli and free cells in tissue culture of Tradescantia refl exa. 
 
8. 1964 - Guha and Maheshwari - developed in vitro production of haploid embryos from  
                 anthers of Datura. 
 
9. 1965 - Vasil and Hildbrandt - achieved diff erentiation of tobacco plants from single,  
                 isolated cells in micro propagation. 
 
10. 1971 - Takebe et al -  regenerated tobacco plants from isolated mesophyll protoplasts.  
                   Carlson and co-workers obtained protoplast fusion between Nicotiana glauca and         
                   Nicotiana longsdorffii and developed first interspecifi c somatic hybrid in 1971. 
 
11. 1978 - Melchers and co-workers - developed intergenic hybrid between potato and tomato  
                   called pomato. 
 
12. 1983 – Chilton -  produced transformed tobacco plants from single cell transformation and  
                   gene insertion. 
 
13. 1984 - Horsh et al-developed transgenic tobacco by Agrobacterium mediated gene transfer 
 
 

 

 

Milestones 

1. 1885 – Reiter -The study of living organisms, both plants and animals, in their natural  
                  habitats or homes. 
2. 1889 - Earnest Haeckel - Ecology is the study of the reciprocal relationship between living  
                 organisms and their environment. 
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                                                    In Chapter-7 there is no Milestones 
 

 

 

In Chapter-8 there is no Milestones 

 

 

 

 

Milestones 

1. 1807 - Alexander Von Humboldt - considered the original sources of most useful plants and  
                 their origin is an impenetrable secret. 
  

2. 1868 - Darwin’s - evolutionary theory proposed that origin of useful cultivated plants have  
                 existed through natural selection and hybridisation. 
 

3. 1883 - De Candolle -  in his “Origin of cultivated plants” studied 247 cultivated plant species  
                 and attempted to solve the mystery about the ancestral form, region of  
                 domestication and history. 
 

4. 1887-1943 - Nikolai Ivanovich Vavilov - made an inventory of the diverse forms of our most  

                         important cultivated plants and their distribution based on variety of facts                  

                         obtained from morphology, anatomy, cytology, genetics and plant geography.      

                         Vavilov hasgiven the centre of diversity of a crop species which may be the  

                         centre of origin for that species.  

 
5. 1926 - Vavilov initially proposed eight main geographic centres of origin.  
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6. 1935 - Vavilov named 11 centres of origin by dividing few centres into two and three centres  
                 and added a new centre USA thus making the 8 centres of origin into 12. 
 

7. 1968 - Zhukovsky - put forward the concept of mega gene centre for the origin of cultivated  
                 plants. He divided the whole world into 12 mega gene centres. 
 

8. 1971 – Harlan - agriculture originated independently in three different areas in different   
                  times or simultaneously. Hence a crop may not have a single centre of origin. Harlan  
                  says that the centre of crop plant means the places of agricultural origin of the crop  
                  plants. The non-centre denotes the place where agriculture of the crop was  
                  introduced and spread. Thus centre and non-centre interact with each other. 
 

 

 

 

In Chapter-10 there is no Milestones 

 

******************************************************** 
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