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Chilli [Capsicum annuum L. var. accuminatum Fingerh] is one of the important spice 

crops of Sri Lanka. Diseases such as Chilli leaf curl complex, Chilli narrow leaf 

d isorder , Anthrocnose & Collar rot arc the major cons t ra in ts in the product ion. In 

order to reduce loss of yield, disease res is tant Chilli plants could be produced by 

t radi t ional breeding methods . However new biotechnological techniques such as 

somatic hybridizat ion followed by plantlet development through in vitro 

organogenes is allow the e l i te , wild disease res is tant charac ters to be hybridized in 

cult ivated Chilli p lants (variety M I 2 ) i .e. quick genetic improvements are possible in 

breeding programmes. This in vitro cu l ture study of Chilli (Bird chilli variety or 

Kochchi. ' S . ' ) further helps to conserve valuable wild species of Chilli. Somaclonal 

var ia t ions induced in in vitro cul ture techniques like somatic embryogenesis could 

enable to select d i sease- res i s tance . 

The objective of th is study was to develop good in vitro cul ture techniques such as 

protoplas t cu l ture , somatic embryogenesis and organogenesis that could be utilised 

for somatic hybridizat ion and somaclonal variat ion studies. 

The experiments were done in five s tages viz, 

1. In vitro seedling establ ishment, callus induction, proliferat ion & maintenance 

2. The establishment of embryogenic cell suspension culture 

3. Somatic embryogenesis from established embryogenic cell suspension culture & 

histological s tud ies 

4. Organogenesis from callus. 

5. Evaluat ion of a suitable protocol for the protoplas t cul ture . 
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Successful callus induct ion was obtained on leaves and cotyledons of two week old 

seedlings in MS medium containing 1 mgl" 1 2,4 - D after incubation in the dark for 

two to three weeks . A combination of kinetin (0.2 mgl" 1) and 2,4 - D (1 mgl" 1) 

promoted a higher callus prol iferat ion. Cetf suspension cul tures were established 

using 2 g of four weeks old leaf and cotyledon calli in 20 ml of liquid MS medium in 

100 ml. Erlenmeyer flasks. Weekly sub culturing was performed. MS medium with 

2,4 - D (1 mgl" 1) s t imulated embryogenesis on cotyledon callus after 12 weeks in 

cul ture . Embryogenic calli formed are pale yellow to brown, compact , organized and 

nodular in appearance . It comprised small, richly cytoplasmic cells without large 

vacuoles . Both ini t iat ion of embryogenic cells and the subsequent development of 

these cells into embryoids occurred in the same MS (2,4 - D 1 mgl" 1) medium. In a 

period of five to seven days, 12 weeks old embryogenic cells in the 20 ml suspension 

produced 12 - 14 proembryoids and after 7 - 1 4 days they developed into heart stage 

and then to mature embryoids. Plant le t development did not occur so far with the 

tes ted MS media, conta in ing act ivated charcoal , zeatin, IBA and GA3. 

Satisfactory shoot regenera t ion was achieved in cotyledon callus of Chilli variety 

M I 2 . Shoot regenera t ion was obtained in MS modified medium supplemented with 

casein hydrolysate (400 mgl" 1 ) , BAP (2 mgl" 1) & IAA (1 mgP 1 ) ; followed by shoot 

development on the same shoot induction medium. An average of 3.5 shoots of 

2.2 cm height were obtained 4 weeks after shoot bud init iation from 2 g of cal lus. 

Root regenerat ion did not occur with the tes ted MS media. 

In order to isolate the pro top las t s from leaves of chilli varieties M I 2 and Bird chilli 

different incubat ion per iods were tes ted . Three hours of incubation using 2% 

cellulase & 0.4% of macerozyme was the best for the tested var iet ies of Chilli. The 

yield was 5 x l 0 8 p ro toplas t s /ml leaf t issue in both variet ies . Of the tested NT, MS, 
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B5 & Pota to pro toplas t cul ture media modificat ions, it was found that mixed 

nurse method using NT medium supplemented with 2,4 - D, NAA & BAP (each 

1 nigl" 1) & 1.2% Sea Plaque agarose gave the posit ive resul ts (some small colony 

format ion) . But one of the major constra int was bacterial contamination (70% 

contaminat ion) of p la tes that was difficult to avoid. 




