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INTRODUCTION

Grower’s Expectation From

a New Cultivar

✓High yield

✓High quality

✓Resistance to pest & diseases

✓Drought tolerance
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New cultivars with wide array of attributes

TRI 5003 TRI 5004 TRI 5006

TRI 5002 TRI 5005 TRI 5001



Conventional 

propagation methods of 
tea

Scion

Stock

Seeds

Stem nodal

Grafted Cutting



Problem identification
Tea is mainly propagated by vegetative cuttings and seeds.

High 

demand

▪ Approximately 25%-30% Vegetative 

propagated (VP) tea fields and 40-50% 

seedling tea fields need to be infilled.

▪ Approximately 1532 milllion nursery 

plants required to infilling and 

replanting.



Limitations in conventional vegetative 
propagation and seeds

▪ Increasing demand and the low productivity of exiting mother 

bush sites and seed gardens

▪ Unfavorable weather condition and high incidence of pest 

and diseases
▪ Slow rate of propagation (Maximum 75 cuttings/bush/Year)

▪ Unavailability of suitable soil

▪ Poor survival rate at nursery and season dependent     rooting 

ability of cuttings(Re supply cuttings several times, Actual 

COP high)
▪ Large land area requirement for maintaining mother bush 

sites and nurseries

▪  Propagated by seeds -higher heterogeneity



Limitations in conventional…Contd

▪ Unavailability of chemical for fumigation

▪ Unavailability of high tech nursery in tea sector

▪ Difficulties to maintain sand bed for seed germination due to 

high cost of sand.



Improvements to 

increase efficiency of the 

conventional 

propagation methods

For Quality
Region  Scion  Stock

Up country  TRI 777  TRI 2025

Up country  TRI 777  TRI 3019

Up country  TRI 777  TRI 3020

Up country  TRI 777  TRI 4052

Up country  TRI 777  TRI 4053

Up country  TRI 4067 TRI 3019

Up country  TRI 4079 TRI 2025

Up country  TRI 4079 TRI 4052

Grafting with new cultivars

Scion Stock

Grafted 

Plant



▪ Soil less media for plant 
propagation

Plant propagation in coir 
pellets



Seedling production 

through 

Improved seeds



▪ Establishment of 
seedling tea field 
through improved 
tea seeds. 



Tissue 
Culture 

Advantages  of Tea Tissue 
culture

➢ Mass propagation technique

➢ Excellent source for uniform seedling   production

 

     through Somatic Embryos 

     

➢ Year-round planting material production



▪ Growth performance 
of the TC plants in the 
laboratory



▪ Nursery performance 
of the TC plants 
compare with the 
conventional VP 
plants in nursery 
stage



▪ Field performances 
of the TC plants

TC Tea field in TRI



Limitations 
in the tissue 

culture 
protocol

• Technical expertise

• Electricity (Energy)

• Laboratory chemicals

• Laboratory equipment

1.High cost of production

•  

        2. Low multiplication in nodal culture

        3. Low success rate due to poor
      in-vitro rooting



▪ TRI has 
developed cost 
effective  micro 
propagation 
technique via 
embryo culture 
and  successfully 
applied for 
shortening the 
breeding cycle of 
tea



Tea Research Inst i tute of  Sr i  Lanka 20

Shoot multiplication 

on locally available

 low cost substitutes

Sago

Kithul

Agar cost

Rs 18/Plant

Sago cost

50Cents/ Plant



Tea Research Institute of Sri Lanka

Effect of rooting medium on number and length of roots 

21

Optimizing rooting 

substrate for ex vitro 

rooting of micro 

shoots Top soil  1 :Sand  1 :Coir dust 1

Ex vitro Rooting & acclimatization of 

microshoots inside the  propagator

RH >90%

Temperature 

30C0±2



After 2 months

After 5 

months

After 8 

months

Transferring to the 

rooting medium

Transferring to 

the nursery bags

Field plantable plants

Transferring to the  

    open environment 
Harvesting stage 

in the field 09, St. 

Coombs Estate)



Micropropagation in tea is an alternative method for 
planting material production, which has not reached 
up to a commercial level yet because of

Nodal culture 
limited by low 
multiplication rates 
of tea cultivars

➢Liquid culture 

technique √

➢Photoautotrophic 

micropropagation √



Optimization 
of liquid 
culture 

conditions to 
increase 

multiplication 
rate of new 

tea cultivars

▪ Research location Tissue culture laboratory, 
Tea Research Institute(TRI)- Talawakelle.

▪ Plant materials-

Cultivar TRI 5001,TRI 5004,TRI 5002,

▪ Explants 

➢ Stem nodals

➢ Cotyledonous SE

➢ Leaf Calli, Stem Calli



Performances of the shoot growth with optimize fully liquid medium. 

a) Higher multiplication rate (7 shoots/14 Weeks)

b) Higher relative shoot growth (90% Relative shoot growth /14 Weeks)

c) Growth performance in control (60% Relative shoot growth /14 Weeks)

                                                                              (3 shoots/14 Weeks)

a b c



Somatic 
embryogenesis 

(Generation of 
embryos using a 

vegetative part of 
the plant) is one 

of the best 
micropropagation 

method, which 
can solve above 

mentioned 
limitations due to

• Resistance for the climatic condition 
due to well develop tap root

• Higher multiplication rate

• Reduced proliferation time

• Lower probability of genetic variation



Testing liquid media 
for somatic 
embryogenesis, 
multiplication and 
regeneration

A liquid medium was optimized to increase SE multiplication rate



Acclimatization Field planting

Plant production through somatic 

embryogenesis 



➢Research location – Upgraded Tissue Culture 

Laboratory, Tea Research Institute(TRI)- Sri Lanka

➢MS liquid medium use for inoculation and

   subculturing

➢Use uniform plant materials

➢Control treatment with solid medium under

   30 µmole m-2 s-1 PAR light Intensity.
0-1000 < µ mol m-2 s-1 Photosynthetically 

Active Radiation (PAR) light intensities can 

be maintained under the developed light 

system.

Optimization of light intensities and light 

qualities for plant growth and multiplication 



Photoautropic
Micropropagation

Plants have a natural capacity to produce 
their  own food (carbohydrates) by  utilizing  
freely  available  inorganic substances  by  
the process  of  photosynthesis. 

Advantages
1.Promotion growth and photosynthesis of in vitro

   plants

2.Decrease in microbial contaminations

3.Shortening the in vitro multiplication cycle. 

4.Higher survival rate. 



Effect of light quality and quantity for microshoots proliferation 
and height growth under photoautotrophic and 
photomixotrophic conditions.

Photomixotrophic



Performances of the microshoot multiplication of the optimized 
treatment vs control  treatment

Higher shoot multiplication (6.2 

Folds/Shoot) was observed in 

Photomixotrophic culture condition

▪      MS Liquid

▪     15g/L Sucrose 

▪     100 µmol m-2s-1 Photosynthetic Active

        Radiation   light  intensity

▪     R:G:B 1:1:1 Ratio light quality

Shoot multiplication (4.6 Folds/Shoot) was 

observed in  Photoheterotrophic control 

conditions

▪      MS Solid

▪     30g/L Sucrose 

▪     30 µmol m-2s-1 Photosynthetic Active

        Radiation light intensity

▪     R:G:B 1:1:1 Ratio light quality

Photoautotrophic without Sucrose - Multiplication rate was 2.2 Folds/Shoot 



Relative height growth under different light levels and 
culture conditions



Performances of the relative shoot growth of the optimized treatment 
vs control  treatment

Higher relative shoot growth (133%) 

was observed in  Photomixotrophic 

culture condition

▪      MS Liquid

▪     15g/L Sucrose 

▪     75 µmol m-2s-1 Photosynthetic

       Active radiation light intensity

▪     R:G:B 1:1:1 Light quality

Relative shoot growth(77%) was 

observed in  Photoheterotrophic 

control treatment 

▪      MS Solid

▪     30g/L Sucrose 

▪     30 µmol m-2s-1 Photosynthetic

       Active  Radiation light intensity

▪     R:G:B 1:1:1  Light quality



Cost-benefit analysis 
of the different 
micropropagation 
protocols 

Cost of production of plants under Conventional Photoheterotrophic, 

Photo mixotrophic and Photoautotrophic micropropagation system.

Items for

production of

1000 Plants

Conventional 

Photoheterotrophi

c 

micropropagation 

system

Photomixotrophic

micropropagation 

system

Photoautotrophic 

micropropagation 

system

A) Labour 4617.6 (21.56%)                                           4617.7 (22.16%)                4617.6 (21.85%)

B) Supplies 4003 (18.69%) 2966.1(14.22%) 2933.74 (13.88%)

C) Materials 6123.7(28.59%) 6123(29.38%) 6123.68 (28.97%)

D)Equipment and 

Building
2124(9.9%) 1918.74(9.21%) 1918.74 (9.10%)

E) Building and 

installation
770.6(3.6%) 770.6(3.7%) 770.6 (3.6%)

F) Electricity 3607.9(16.84%) 4301.15(20.63%) 4301.15 (21.75%)

G)Maintenances of 

building and 

equipment

172(0.8%) 172 (0.7%) 172 (0.81%)

Total cost 20872.70 20348.12 20316.57

Unit cost Rs. 20.87 20.35 20.32



Potential of the production of microshoots through the 
different  micropropagation systems



Increasing rate of  in vitro planting material production
using liquid    culture technique in a prototype Bio reactor

Higher Multiplication Rate

Shoot multiplication through Bio-Reactor.



Future Direction

Scale up the planting material production, combining with the 

optimized parameters (Liquid and light conditions) through a 

Bio-Reactor



Thank You
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