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Abstract

Gelling agents, sugars and wounding (segmented and whole seed) were studied to see
what role they might play in optimizing multiple shoot formation. A study on chlorophyll
contents, morphological and anatomical characteristics of the shoots developed in the Murashige
and Skoog (MS) medium was conducted. The results revealed that agarose gave the highest
multiple shoot formation at 20.73 shoots/explant without abnormality (hyperhydricity and dwarf
shoots) from culturing whole seed. Phytagel promoted callus formation (100%), dwarf shoots
(16.67%) and hyperhydric shoots (11.11%). Culturing segmented seed promoted callus formation
(87.96 and 77.78 %) and hyperhydric shoots (31.18 and 4.54%) in phytagel and agarose
respectively. Agar-agar and Difco-bacto-agar also produced normal shoots, but the number of
shoots/explant was far lower (2.01 and 2.79 shoots/explant) than the other agars. The leaves
derived from cultured whole seed in the MS medium supplemented with 0.75 % Bacto-agar gave
the hightest chlorophyll a, b and total chlorophyll at 1.094, 0.580 and 1.674 mg/g fr.wt.,
respectively. The density of stoma in normal leaves (18.00 cell/mm3) was more than in
hyperhydric leaves (10.00 cell/ mm3). Normal leaves gave multiple shoot formation and number
of shoots at 33.33% and 1.61 shoots/ leaf, respectively, when they were cultured on woody plant
medium (WPM) supplemented with 5 mg/l benzyl adenine (BA) for 2 months, while abnormal
leaves or hyperhydric leaves failed to develop shoots. The hyperhydric shoots had translucent
stems and leaves, wrinkled, curled leaves and large intercellular spaces in both stems and leaves.
Culturing whole seeds in the MS medium supplemented with 3 % sucrose gave the best number
of shoots at 15.72 shoots/seed. The chlorophyll contents of the shoot-produced leaves in the
above medium gave the highest chlorophyll a, b and total chlorophyll at 1.061, 0.591 and 1.652

mg/g fr.wt., respectively





