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and yield of tea. The yield increased significantly with the increasing rates of nitrogen. 
The nitrogen concentration in the mother leaf of the cultivars significantly increased with 
increasing rates of nitrogen. In general, application of increasing rates of nitrogen 
significantly decreased soil pH (acidity, neutrality or alkalinity of soil)  in bth potassium 
concentration in the mother leaf significantly increased with increasing rates of 
potassium, but without any  corresponding yield increase. However, application of 
increasing rates of potassium significantly increased soil potassium levels. 

Application of  inorganic nitrogen with  compost manure 
This experiment was carried out to investigate the effects of three different levels of N 
(200, 400 and 600 kg ha-1 yr-1) with different levels of compost manure (at 0, 10, 20 and 
30 t ha-1 yr-1) on soil/plant nutrient status and yield of tea.  Increasing rates of nitrogen in 
the form of urea significantly increased the yields.  No significant effect on yield was 
observed due to application of increasing rates of compost, but the average yield over 
nitrogen rates with compost application, was higher compared to the treatment without 
compost. Soil organic carbon level, soil nutrient retention capacity, plant available 
magnesium and calcium increased significantly with increasing rate of compost.

Application of different rates and proportions of  urea  & sulphate of ammonia in 
combination 
This experiment was carried out to investigate the effects of application of different rates 
of N as urea and sulphate of ammonia (240 and 360 kg ha-1 yr-1) and their proportions 
(Urea: SA = 100-0, 75-25, 50-50, 25-75 and 0-100) on growth, soil/plant nutrient status 
and yield of tea. Majority of the trials did not show significant yield increases with 
increasing rates of nitrogen as well as different proportions of urea: sulphate of ammonia. 
Increasing  the proportion of sulphate of ammonia component in the urea/sulphate 
ammonia combination, and  increasing  the rate of nitrogen significantly increased 
available soil sulphur concentration in the top and sub soils. Soil pH in plots receiving 
100% nitrogen as sulphate of ammonia, was significantly lower compared to plots 
receiving nitrogen as 100% urea.

Assesment of micro nutrient status in tea growing soils in Sri Lanka
The main objective of this study is to introduce a useful & economical micro nutrient 
formulations based on micro nutrient status in tea growing soils. Soil samples were 
collected after identification of soil series from Mid Country (Kandy, Matale, Kurunegala 
and Kegalle districts), Low country (Galle, Matara, Hambantota, Ratnapura districts), Up 
country ( Nuwara Eliya district) and Uva ( Badulla and Bandarawella districts) regions for 
evaluating  micro nutrient status. These samples were used for evaluating boron status in 
different tea growing regions. Soils were analized for available boron contents. The 
results showed a variation of boron status in different soil series in tea growing regions. 



Development of methods for formulation of bio-organic and mineral or compound 
fertilizers suitable for tea 
Plant Growth Promoting Rhizobacteria (PGPR) is beneficial, free living, associative or 
symbotic soil bacteria isolated from the rhizosphere of plants and is known to improve 
plant growth and yield. Collection of rhizosphere (immediate root space) soil samples 
from tea plants grown in tea estates in all the Agro Ecological Regions (AER) of the Mid 
country was completed. Isolation of nitrogen fixing bacteria from collected tea root 
samples was done. Phosphate solubilizing bacteria were also isolated from rhizosphere 
soil samples. Screenings of the isolates for their beneficial traits under nursery condition 
have been commenced.  

Assessing pH buffering characteristics of tea growing soils in Sri Lanka
Soil samples were collected after identification of soil series from different tea growing 
regions and were evaluated on  pH buffering capacities (Resistance to pH change). The 
soils in the tea growing regions were characterized into three main groups according to 
their pH buffering capacities which may help in deciding the lime requirements of the 
soils in tea growing areas.  Studies were also commenced  to derive formulae to arrive at 
dolomite recommendations by giving attention to efficiency and purity of dolomite, 
duration of effective neutralization, climatic factors, and acidity development by plant 
uptake and leaching of alkaline cations and N-fertilizers.

Application of different rate of dolomite 
This experiment was carried out to investigate the effect of application of different rate of 
dolomite (0, 1000, 2000, 3000 and 4000 kg ha-1 cycle-1 ) on yield and soil plant nutrient 
status. The yield did not vary significantly with the application of increasing rates of 
dolomite. However, application of increasing levels of dolomite significantly influenced 
the soil pH and soil available magnesium and calcium as well.

Application of Geographical Information System (GIS) in tea plantation
The main objective of this study is to identify spatial and temporal variability in soil 
fertility properties in variable landscapes of the tea growing regions. Spatial variability in 
soil chemical properties in the Kottawa Extension Centre were evaluated and mapped by 
using GIS technique. It was observed that soil pH, Organic carbon and available nutrients 
differ spatially. 

Evaluating bio film technology for tea nurseries
To study application of biofilm technology for nursery plants, suitable inocular were 
prepared using bacteria isolated from Gliricidia, Arachis pintoii, tea rhizosphere and 
fungi isolated from tea rhizosphere. After conducting a series of experiments, it was 
found that there is a potential to reduce T65 fertilizer mixture by half. This was further 51



confirmed with series of experiments conducted using 5000 nursery plants at each TRI 
regional station. Sub soil was found to be the best media for BFBF trials. BFBF trials at 
Uva nurseries were more successful with bacteria isolated from Gonekelle estate.   

Improvement of soil fertility and tea yield through application of Biofilmed 
biofertilizers (BFBF) 
BFBF with selected inocular were tested with half dose of recommended tea fertilizer 
mixtures in the field.

BFBF with selected inocular were tested with half dose of recommended tea fertilizer in 
field conditions in 1st and 2nd year stage of tea  in Kottawa and Ratnapura TRI regional 
stations and Elkaduwa Estate, Matale. 

In the field trials, yield and soil parameters in BFBF with half rate of recommended 
fertilizer treated plots and full recommended fertilizer treated plots were comparable.  
The BFBF treatments tested were F3B (combination of Bacteria isolated from Arachis 
pintoii + Bacillus megatherium + bacteria isolated from tea rhizosphere + fungi isolated 
from tea rhizosphere), F3A (combination of bacteria isolated from Gliricidia + bacteria 
isolated from refuse tea + Bacillus megatherium+ fungi isolated from tea rhizosphere) 
and FR (combination of Bacteria isolated from refuse tea + Bacteria isolated from Mana 
roots + Bacillus megatherim).

The yield recorded from plots treated with T200 alone and half the rate of T200 ferrtilizer 
with BFBF was comparable in the low country (Ratnapura and Kottawa) field trials. 

The yield recorded from plots treated with T200 fertilizer mixture alone was significantly 
lower when compared to that of BFBF with half rate of T200 in the mid country 
(Elkaduwa) field trial.
 
Soil properties such as organic carbon, available phosphorus, potassium, soil microbial 
activity were also improved in BFBF treated plots compared to those of recommended 
fertilizer treatment alone.  Therefore, it can be concluded that BFBF treatments with half 
rate of recommended fertilizer treatments have caused to improve the nutrient use 
efficiency thereby the yield and soil properties.

In mature tea, there was a trend to lower the transpiration rate as well as SHB infection in 
F3A BFBF treatment. Further, investigations are needed to study the low severity of SHB 
infestation in BFBF treated plots.

  



Evaluating soil fertility improvement in organically grown tea  through Biofilm 
technology at Haldummulla estate.

The performances of tea treated with BFBF were compared with recommended compost 
treatment in an organically grown tea field. It was found that soil microbial biomass 
carbon (MBC) (from 115 to 227 μg/g), soil carbon (from 1.64 to1.67%) and soil 
potassium (from 165 to170 ppm) were improved. Yield of tea was 1120 made tea kg/ha in 
BFBF treatment compared to the compost treatment (953 made tea kg/ha).

Evaluating the use of organic amendments for tea with reduced fertilizer
It was found that there was an improvement in soil properties when artificial fertilizer       
U 709  was applied at 3/4th of recommended dose together with organic amendments such 
as Mana, Tithonia, Dadaps, refuse tea (surface and incorporation) and pruned litter buried 
on trenches, separately compared to the application of recommended dose of fertilizer 
alone.  Therefore, it can be concluded that organic amendments such as Tithonia, Dadap, 
refuse tea (surface application), burying of pruning  together with 3/4th rate of 
recommended fertilizer could be used for tea in place of recommended fertilizer alone.
 
Partitioning of assimilates in relation to aging of clonal tea in a pruning cycle - 
Evaluation of chemical properties, quality and yield
Variations in chemical properties, quality and yield of tea during different years of the 
pruning cycle of  two cultivars (DT 1 and TRI 2025) under dry and wet weather 
conditions was evaluated in a trial at St. Coombs estate. Chemical parameters in tea flush 
such as total amino acids were reduced but chlorophyll and fiber contents were increased 
with year after pruning.  Total polyphenol (PP) content and PP oxydase activities were 
increased up to 3rd year and decreased thereafter.   Quality (color, brightness and TF/TR 
ratio) was different under wet and dry seasons, in DT 1 and TRI 2025 and also during 
pruning years. TF/TR ratio and colour were increased but brightness was reduced with 
increasing age in the pruning cycle from 1st-5th year. TF/TR ratio was greater in TRI 2025 
than in DT1 and it was significantly lower during wet season than dry season in both 
cultivars. Both colour and brightness were significantly greater in DT 1 than in TRI 2025 
and were also greater during wet season than in dry season. Thearubigine (TR) was 
increased with age of the pruning cycle and it was reduced in TRI 2025 but increased in 
DT1 during wet season compared with that of dry season. Overall quality of mature tea 
was increased from 1st to 3rd year and diminished thereafter. 
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Identification of physiological basis of yield decline during the latter part of the 
pruning cycle in mature VP tea at high elevation 
The tea yield in general, declines towards latter part of the pruning cycle. Tea yield 
decline during 4th year of the pruning cycle was not caused by specific shifts in biomass 
partitioning to either shoot or root. A decline in harvest index (HI) was directly 
responsible for such decline. A reduction of assimilates capacity was observed during the 
2nd half of the pruning cycle. An overall down-regulation of physiological activities was 
observed, as evidenced by increased root starch, occurred during 4th year of the cycle.      

Investigating the stock and scion compatibility of grafting 
The objectives of these studies were to identify better tea scion and stock combination for 
grafting with special reference to high yield, high quality, drought tolerance and pests and 
diseases resistance.

Grafting for combining high quality and high yield  in  tea.
Cultivar with high quality as a scions  with drought tolerance cultivar  as a stock were 
selected for graft combinations and single nodal cutting from selected scion cultivar has 
been planted as control in  a field  trial at St. Coombs estate.  Plants were in 1st year of the 
2nd cycle.

Graft combinations where TRI 777 and TRI 4079 were used as the scion, recorded a 
higher  yield. Of the combinations tested,  TRI 4079 on TRI 2025 showed a higher yield. 
Analysis of quality parameter such as TF, TR, brightness and total colour showed that  the 
quality of the combinations was similar to the control i.e.TRI 777 and TRI 4079.
  
Grafting for combining high yield with pest and disease resistance at St. Coombs 
estate, Talawakelle.
 
In grafting, different scions with individual characters such as Blister blight and Shot hole 
borer resistance and high yielding were selected. Stock characters were high rooting, 
drought tolerance and resistance to Nematode (Pratylenchus loosi). Plants of different 
combinations are in 5th year of the first cycle. 

Only the graft combination, TRI 4046 on TRI 4006 showed a significantly higher yield 
than its control (TRI 4046) but the other combinations such as TRI 3072 on TRI 4006, 
TRI 3072 on 4053, TRI 4046 on TRI 3072 and TRI 4006 on TRI 3072 were not, though 
each of them recorded relatively a higher yield compared to each respective control.   



Grafting for combining  drought resistance with  high yield  for Uva region
Objective of this study was to overcome yield declining due to drought in Uva region by 
grafting high yielding cultivars with drought tolerance cultivars. Graft combinations such 
as TRI 3018 on DN, TRI 3019 on DN, TRI 4042 on DN, TRI 4046 on DN and TRI 4052 
on DN were tested. Cultivars selected for scion were also planted separately as control. 
Growth and physiological assessments were made from plants in the field and centering 
was done after one year. 

Rejuvenation of old seedlings through grafting in the nursery
Different  scion and stock combinations were tested  for rejuvenating over-grown 
seedling nursery plants. Over-grown seedling raised from seeds of different seed gardens,  
Raigama 4006, Peen 2023 and Reucstle S/06 were used as stocks and combined with  TRI 
2043, TRI 4006, TRI 4055 and TRI 3015 as scions. After the nursery period, grafted  
plants were transferred to the field and maintain as demonstration plot at the TRI regional 
station, Ratnapura. 
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Determinants of Cost of Production (COP) of tea small holders in low 
country wet zone of Sri Lanka (Ratnapura district)
Data collection from 150 small holders in Ratnapura district through a 
survey was completed to estimate the Cost of Production (COP), identify 
determinants of COP and study the constraints faced by them. The results of 
ANOVA revealed that COP/kg for different extent category was 
significantly different. The lowest COP was obtained for the land category 
of 0.75 – 1.5 Ac which is significantly different from other land category. 
The highest share of COP accounted from labour and it was 72% of the total 
COP. According to the productivity estimations obtained for each extent 
category, 2.25-5 Ac group obtained comparatively higher productivity 
while the other categories remain almost same. This could be due to their 
high capacity to invest on crop, good management level and benefits 
receiving from bulk purchasing of inputs.  There was a significant 
relationship between management level and production. Poor knowledge 
on new technology of farming, lack of awareness about finance and training 
institutions, high price fluctuation and low price of green leaf were recorded 
as main constrains faced by the small holders in the low country.

Development of a model for out grower system in tea estates
The out grower concept was introduced in Selagama estate belongs to 
Elkaduwa Plantation with 29 registered workers Company to develop a 
model to implement in tea estates as a strategy to shortage of workers and 
improve unproductive tea lands with workers’ effective participation for the 
continuation of the industry. The aim of this project is to develop the 
institutional capacity, improve workers’ self confidence and motivate them 
towards self reliance, in addition to the financial gain.  Results of the 
preliminary analysis after 8 months of the commencement of the study 
revealed that average productivity of out growers’ fields has improved in 
the year 2011 (835 kg) in comparison to year 2010 with a favorable weather 
condition (800 kg). However, productivity difference between year 2011 
and 2008 (both years having more or less similar weather condition) is 
considerably higher, contributing to yield increase by 165 kg of made tea in 
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2011. Production of out growers’ fields in 2011 was also higher than 2010 
(about 5% increment) in the same fields.  25 % yield increment was 
observed in these fields when compared to yields obtained in 2008. 
Monthly additional income from out growers’ plots is Rs. 2600 per 
family. Average monthly total earnings from the estate worker are about 
Rs. 5300/worker. Unfavorable weather condition badly affected the 
planned activities of the projects.
 
Implementation of Geo Graphic Information (GIS) System to Tea 
Plantation Management
Studies on the application of GIS & RS (Remote Sensing) techniques on 
Tea plantation management, conducted at St. Coombs estate as a case 
study was successfully completed.
  
GEOEYE 1 Geo 0.5m, PANSHARPENED COLOR ARCHIVE 4 
BANDS satellite image was subjected to digitization process using Arc 
map version 9.3 software. Field map, Land use map, Cultivar map, Road 
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