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CASSAVA/in vitro/DROUGHT RESPONSES/TETRAPLOID

Drought is a major problem for cassava production worldwide. It can greatly
affect plant growth and development along with crop yield. Breeding for drought
tolerance is necessary, and mutation breeding is an alternative way for cassava
improvement. The objective of this research was to investigate the responses of
tetraploid cassava induced by colchicine to water stress under in vitro conditions. This
research was divided into 4 parts: (1) to investigate the optimal culture media for
induction of shoot regeneration; (2) to study the effect of different colchicine
concentrations on the survival rate and morphological changes in cassava; (3) to
determine the responses of three diploid cassava varieties to drought stress induced by
polyethylene glycol (PEG), and to investigate its suitability for in vitro screening; and
(4) to study the effect of drought induced by PEG on enzyme activities related to the
drought resistant mechanisms of tetraploid cassava. The result of the 1% experiment
found that cultivation of cassava node on MS supplemented with 20 g/l sucrose was
the optimum condition providing the most and fastest plantlet development. The 2™
experiment found that the survival rate of all varieties was 25 to 50% at 0.003 to
0.005% of colchicine concentrations. Application of two colchicine concentrations,
0.005% (for HB60 and R72) and 0.003% (for KUS50) for 2 days was the best protocol

for tetraploid induction. The 3" experiment found that diploid cassava varicties



cultured under drought conditions induced by 20% of PEG at 7 and 9 days had highest
number of leaf retention (1.44 and 2 leaves, respectively) followed by at 15, 10, 5
and 0%, respectively. RWC under 20% of PEG had the lowest (76.40%) at 13 days.
The last experiment found that GPX enzyme activity was increased under stress
conditions. Under non-stress conditions, the activities of CAT, SOD and GPX
enzymes of all tetraploid cassava lines were significantly higher than diploid cassava.
A study on relationships between different enzyme activities under stress conditions
found that there were positive correlations between CAT and GPX (r=0.62**) and
between SOD and GPX (r=0.57*). These results indicated that enzyme activities,
morphological and physiological traits can be used as an indicator of drought
resistance mechanism under in vitro conditions and some tetraploid cassava lines
induced by colchicine had drought resistant potential which can be used in the cassava

breeding program.
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