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Preface 

Tea is an evergreen perennial woody, shrub plants which is used worldwide 

as a non-alcoholic beverage. Green leaves of tea are used as vegetables in 

Burma and Thailand. Tea has some medicinal importance against blood 

pressure, coronary heart Diseases, and diabetes.  Tea is characterized into 

three types green, black and oolong tea on the basis of its fermentation 

process of tender leaves. commercial production of tea is 

done in about 46 countries worldwide. North East India is one of the major 

tea producing zones of India. Several pathogens attack tea plants and 

damage the plants by reducing the production. In certain cases production 

is substantially reduced due to fungal attack on the leaves.  

 Management of diseases of tea plant by chemical pesticides have 

several drawbacks like harmful effects on human health and also has 

negative impact on the environment. The dependence on chemical 

pesticides and fungicides need to be reduced in future.  For this one of the 

major practices in different crops i.e. induction of resistance by resistance 

inducers, also need to be introduced in tea following field trials etc. 

Several scientists have shown that defense response may be initiated 

by exogenous application of some abiotic inducers. During the last twenty 

years several such inducers have been shown to induce defense (systemic 

acquired resistance) in a variety of plants. When a plant is infected by 

pathogens, a large number of genes that are involved in various metabolic 

activities, signal transduction, transcriptional regulation, and defense 

responses are activated. The regulation of defense-related genes is one of 

the important defense mechanism that is used by plants against 

pathogenic organisms. 

 To know the regulation of defense-related genes, study of transcripts 

by semiquantative and/or quantitative polymerase chain reaction (PCR) is 

essential. Hence, one of the important defense enzymes, Phenylalanine 



x 
 

 

ammonialyase (PAL), which is frequently increased in plants in response to 

pathogen invasion, has been studied in details in the present study. 

Another two defense related enzymes ( -1, 3 glucanase and peroxidase) 

have also been studied up to the level of enzyme induction. Molecular 

identification of defense related gene (PAL) of tea (Camellia sinensis) has 

also been done and the sequence of the gene has also been submitted to 

Genbank. Additionally, two other defense related genes such as Ascorbate 

peroxidase (APX) and Chalcone synthase (CHS) were also amplified from 

tea plants. Molecular characteristics the three genes have been studied in 

details. 

Specific transcripts of PAL have been studied against one of the best 

known defense inducer of plants such as Benzothiodiazole (BTH). Before 

transcript studies the assay of enzymes have also been done by BTH along 

with two other abiotic inducers (BABA and GABA). As BTH was found to be 

best inducer of defense enzyme PAL, therefore PAL transcripts were 

thought to be studied initially by semi quantitative method. Following 

semi-quantitative method, quantitative method by real time PCR were also 

done to confirm the regulatory status of specific transcripts of PAL in a 

susceptible tea variety against two pathogens of tea. One pathogen is 

Colletotrichum gloeosporioides (highly virulent) and Curvularia eragrostidis 

(comperatively less Virulent). At the end of the study in-vitro control of one 

of the pathogen has been done by some botanicals and biocontrol agents.  

The present work was initiated with major objective of study 

transcriptomes of defense related genes. That has been achieved through 

the transcriptome studies of PAL. Finally the work has been compiled in six 

major sections and several sub-sections and presented in the thesis.  


