
114 

S U M M A R Y 

The production of Darjeeling tea is almost constant i.e. 12-13 million 
-1 kg. ha for ~=the last . 20 years. Mmy works were: carried out in. 

Darjeeling to find ways to enhance crop yield, combat the crop loss due 

to pest problems or improper management of soil nutrients. But there was 

hardly any progress in the eco-physiological studies in the hilly tea 

gardens of Darjeeling. Recently, it has been emphasised by eminent 

scientists that a major portion of the crop loss acrues, owing to 

physiological problems. Hence, it was endeavoured to study the 

physiological status of three major tea genotypes of Darjeeling under 

varied weather conditions at different seasons of a year. Apart from 

crop-weather interactions, the relations between various physiological 

parameters were also studied. Seasonal variations of anatomical and 

biochemical characteristics in tea plants were another aspects of this 

study. In addition, the role of few macro- and micro-nutrients in 

influencing physiological activities of tea plants was also studied 

meticulously. A gist of major findings of these experiments is listed 

below : 

1. During drought stress most of the physiological characters viz. 

net photosynthesis, stomatal conductance, stomatal resistance, 

transpiration, leaf water potential are remarkably influenced by 

moisture deficit. Net photosynthesis, stomatal conductance, 

transpiration and leaf water potential were lowest during water 

stress while stomatal resistance was found to be highest. In 

droughty condition - the moisture stress, more specifically, 

atmospheric moisture stress was found to be the most promising 

limiting factor. l'ecause during that pedod - temperature, 

sunshine hour and wind run were favourable. High-light intensity 

might also have limited the physiological activities, to some 

extent, because there are reports that under moisture stress, 

high-light intensity may retard the physiological processes. 
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2. Atmospheric moisture stress was fotmd to play a more important 

role than soil moisture tmder droughty condition. ·Because in 

February (winter), soil moisture was fotmd to be lowest but the 

physiological parameters viz. net photosynthesis, stomatal 

conductance, transpiration, leaf water potential showed higher 

values compared to April. The reason is that during February, the 

percentage of atmospheric moisture was higher than that of April, 

owing to foggy condition and dew fall. There are reports that fog 

and dew quenches th~ water requirement of plant to a considerable 

extent. In April; excessive evaporation fran guard cells might 

have affected stomatal closure. 

3. High percentage of moisture, heavy rainfall, low light intensity, 

low Stmshine hour were fotmd to limit the physiological 

processes. r:uring June and August (Monsoon), . the rate of net 

photosynthesis was lower than that of October and December (Post

monsoon) because of the aforestated factors. Although in June and 

August - the air ~nd soil temperatures were high, it could not 

influence the rat~ of net photosynthesis in positive direction. 

4. low temperature was another limiting factor for net 

photosynthesis. r:uring winter, the rate of net photosynthesis was 

lower than monsoon and post""111onsoon because of low temperature 

and of course, low moisture content. 

5. The post""111onsoon season was fotmd to be· most conduc ·ive for 

physiological activity. It showed high rate of net 

photosynthesis, transpiration, stanatal conductance etc. I:uring 

post""111onsoon, the light intensity was high, temperature was 

moderate, soil and atmospheric moisture were moderate, wind 

velocity was also moderate. This denotes that neither too high 

nor too low range of temperature, moisture, wind, sunshine hour 

etc. is suitable for optimum growth. 
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6. High-light intensity was not found to be a limiting factor as 

long as moistux:e content was adequate. During October, the light 

intensity was highest,while the rate of net photosynthesis, 

stomatal conductance and transpiration was also highest. 

7. In terms with net photosynthesis - stomatal conductance and 

transpiration showed strong positive correlation. While weak 

positive correlation was found, with leaf water potential. On the 

other hand, net 

with stomatal 

temperatux:e. 

photosynthesis showed strong negative correlation 

resistance and weak correlation with leaf 

8. Among the three clones, Bannockbutn-157 was found to have higher 

rate of net photosynthesis in most part of the year, while 

Tukdah-78 showed lowest rate. Uhder moistux:e stress, Bannockbux:n-

157 exhibited lowest rate of net photosynthesis. 

9. Bannockbutn-157 showed high rate of leaf water potential through

out the year while the leaf water potential of Tukdah-78 was the 

lowest. 

10. Although stomatal conductance, transpiration and leaf temperatux:e 

showed seasonal variations, there was no marked difference among 

the three clonal varieties in respect of those parameters. 

11. Difference in age of 5 years between the matux:e and young plants 

did not have any significant effect on any physiological para

meters. 

12. Foliar spray of phosphorus and sulphux: on the potted young plants 

was found to increase the r~te of net photosynthesis, girth and ,.. 
height of plants significantly compared to molybdenum, zinc and 

potassium spray. But the effect of nutrient spray of stomatal 

conductance and transpiration was inconsistent. 
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13. Under moistuz:e stress - total free amino acid, free proline and 

epicuticulaz: wax content showed enormous increase while there was 

marginal increase in the content of ascorbic acid. On the other 

hand, total chlorophyll content went down shaz:ply duz:ing drought.· 

Du!ing the rainy season just the reverse things happened. 

14. Tukdah-78 showed highest content of total free amino acid and 

total chlorophyll content in all the thz:ee .seasons studied, while 

Phoobsheaz:ing-12 showed highest content of epicuticulaz: wax. 

15. Under moistuz:e stress, Bannockbuz:n-157 showed highest content of 

proline, while in monsoon Tukdah-78 showed highest accumulation. 

During post-monsoon, there was no significant difference in the 

proline content of the thz:ee vaz:ieties. 

16. The seasonal vaz:iation of ascorbic acid could not be ascertained, 

there was only marginal z:ise duz:ing drought. 


