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INTRODUCTION 

Each plant is the product of its genetics and the total environment in 

which it is grown (Kasperbauer, 1994). The yield potential of any crop is 

set by the climate and its day-to-day variation which is known as 

weather. Climate determines where a crop is grown and the potential 

yield; the actual yields obtained depend on the prevailing weather. When 

nutrients are not limiting the important weather variables are solar 

radiation (sunshine), temperature, saturation deficit of the air and soil 

water availability. An analysis of how the weather influences each of 

these processes can assist in (a) determining the potential yield in a 

given area (which is useful for planning purposes or when evaluating new 

sites available for ccmnercial production) and (b) identifying other 

constraints to production which may be limiting yield and which could-be 

correlated by appropriate management (Carr and Stephens, 1992). Dry 

matter is produced by the process of photoSynthesis and lost by the 

process of respiration which provides the energy necessary for growth and 

maintenance. 

Photosynthetic efficiency is the primary component of dry matter 

productivity. Banerjee (1993) reported that 95% of dry weight of plant is 

derived from photosynthesis and more efficient partitioning is the most 

logic step for increasing productivity. Gupta (1992) also reported that 

_photosynthesis is the key to dry matter production and .hence yield of 

economic organ. Thus increasing photosynthetic efficiency is the most 

important way of increasing productivity. It has, however, been found 

inconsistently related to economic yield because of several plant factors 

like - photorespiration, dark respiration, assimilate transport and 

partitioning efficiency, filling period duration and sink size - all 

interacting with aerial and soil environments. Proper understanding· of 

the interactions between environmental and physiological factors is 

essential for any scientific planning of tea cultivation. When climate 

plays an important role on physiology of plant, it is essential to study 

the behaviour of tea plant physiology under varying climatic conditions. 
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Sage and Reid (1994) reported that the rate of photosynthesis is 

dependent on over 50 individual reactions, each of which potentially has 

a unique response to an environmental variable. ~e ability of plants to 

compensate for environmental effects on photosynthesis is critical to 

their performance and survival. understanding mechanism controlling 

photosynthetic responses to environmental change is important for 

understanding controls on plant pi:oductivity, species distribution and 

the responses to climate change. 

Under natural field conditions, plants are exposed to a large 

number of environmental, physiochemical and biotic str_ess factors that 

show irregular and regular diurnal and seasonal variations (Levitt, 

1980). Hubert (1988) has reported that diseases and insect losses -

decreased U.S. yields below the genetic potential by only 4.1 and 2.6% 

respectively. The remainder must be attributed to unfavourable physio

chemical environments caused by weedy competitors, inappropriate soils, 

unfavourable climate and poor management practices. As far as climatic 

factors are concerned, according to the total indemnity made to u.s. 
farmers for crop losses - drought, excessive water and cold account_ for 

71% (Boyer, 1982). 'Tea' is grown in 28 countries, .ranging from 42° North 

in U.S.S.R. to 38° South in Brazil. Certain variations are caused in 

physiological behaviour of tea plants due to interaction with 

environment, requiring adjustment in its management (Jain and Tamang, 

1988). According to Stephens ~ al. (1992), ecophysiology of tea has 

several applications : it can be used to assist planners in assessing the 

yield potential of new (or existing) areas of tea, the likely benefits 

from irrigation (Stephens and Carr, 1988). It can also allow the benefits 

of shade in different. locations to be assessed (Hadfield, 1974) or the 

developnent of selection criteria for new clones, based on a knowledge of 

the base temperature for shoot growth (Stephens and Carr, 1990), Further, 

it can be used to help to specify objective harvesting policies. 

The 'muscatel' flavorlr of Darjeeling tea holds the place of 

pride in the world and as such the image bearer of the tea exports in 

India. But the yield of tea in Darjeeling is only 650 Kg.ha-l which is 
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-1 well below the all India average of 1730 Kg.ha • Besides, the old age of 

the bushes and high· rate of vacancy, the hill offers various types of 

stress conditions like low temperature, low soil moisture in winter, low 

atmospheric moisture during drought, less srmshine hours and most of the 

areas remain foggy during rainy season, high relative lrumidity in 

monsoon, winter dormancy etc. which are likely to affect growth and yield 

of tea significantly (Glosh Hajra, 1992). 

The role of inicro- · and macro-elements on the growth of the 

plants as well as physiological metabolism is well documented. The 

physiological frmction of elements on growth, developnent and metabolism 

of tea plants were also investigated periodically. The micro- and macro

elements help the plant overcome stress situation. 

The present physiological studies on selected clones of Tea plants 

was primarily aimed on the study of effects of various environmental 

factors and nutrients on the physiological processes of tea clones in 

vivo conditions. In addition how rmder stressed situation, how the stress 

metabolites like absorbic acid and proline content of the leaves are 

altered significantly will also be assessed. 


