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Cassava is one of the most important starch crops, and its storage root is
mostly used as a source for food and feed products. There is also a lot of demand
domestically and internationally. Therefore, breeding new varieties for high quality
and yield is essential. Mutation breeding is an alternative way for cassava improvement.
The objective of this research was to induce mutation of two cassava varieties: Huay
bong 60 and Rayong 72 using Ethyl methanesulfonate (EMS) and gamma ray under in
vitro. The experiment was divided into 3 parts: 1) Determination of a suitable culture
medium for cassava plantlet induction; 2) Chemical and physical mutagenesis using
EMS and gamma-ray of cassava under in vitro; and 3) Evaluation of mutant cassava
induced by EMS and gamma-ray using morphological characters and ISSR marker.
The results from this study found that MS medium supplemented with different
concentrations of 0.1 BA (mg/l.) +1.0Kin (mg/l.) +0.0 5NAA (mg/l.) was a suitable
culture medium for plantlet induction on Huay bong 60 and Rayong 72 providing
highest percentages of plantlets (75%). Different concentrations of EMS (0, 0.25,
0.50, 0.75 and 1%) were evaluated to determine the optimal concentrations for
induced mutation of cassava and the median lethal dose (LDso) at one-week old
plantlet. The results found that the percentages of mortality increased with the
increasing concentrations of EMS. LDsy of EMS on Huay bong 60 and Rayong 72

were 0.91 and 0.25%, respectively. Different doses of gamma-ray (10, 20, 30, 40, 50



and 60 Gy) were also evaluated. The results found that the percentages of mortality
increased with the increasing doses of gamma-ray, the highest dose led to the highest
mortality rate. LDso of gamma ray on Huay bong 60 and Rayong 72 were 25.50 and
35.00 Gy, respectively. After cassava nodes were mutagenized with EMS and gamma-
ray at different concentrations, it was found that cassava mutant at M;V, generation
had an effect on shoots length, number of leaves, stem diameter and chlorophyll
content. The plantlets were then cultured for 45 days before being transferred to a
greenhouse. Morphological and ISSR markers alterations were observed and found in
some putative mutants. Shoots length, number of leaves, stem diameter and
chlorophyll content were significant difference. Fifteen and 111 putative survival
mutants from mutagenesis using EMS and 36 and 43 successive mutants from
mutagenesis using gamma ray on two varieties were compared to the non-mutagenized
control. For mutagenesis using EMS, 97 polymorphic bands were produced from a
total of 292 bands (33.21%) in Huay bong 60, and 69 polymorphic bands were
produced from a total of 249 bands (27.17%) in Rayong 72 by using 12 polymorphic
ISSR primers. In the gamma ray experiment, 57 polymorphic bands were produced
from a total of 232 bands (24.56%) in Huay bong 60, and 46 polymorphic bands were
produced from a total of 249 bands (18.47%) in Rayong 72. Genetic diversity and
relatedness were evaluated among EMS and gamma ray treated plants. These results
indicated that EMS and gamma ray can be effectively utilized to mutagenize cassava,
and the ISSR marker is a powerful tool for identification of mutants, and might be

used as breeding germplasm in a cassava breeding program.
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