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ABSTRACT

To in vitro micropropagate ginger, psuedostem explants were cultured onto modified MS
media. Firstly, effects of 0-1.0 mgL" BA and 0-1.0 mgL" TDZ were studied. The results showed
that at 10 weeks of culture, 0.5 mgL'1 BA caused the highest shoot multiplication of 2.7 shoots per
explant. The explants also had high shoot height and rooting. Secondly, effects of 0.5 mgL>1 BA and
0.25 mgL_l TDZ combined with 0-3.0 mgL_] kinetin were studied. It showed that at 8 weeks of culture,
only 0.5 mgL" BA, and 0.5 mgL" BA combined with 2.0 or 3.0 mgL " kinetin caused the highest
number of shoots per explant, which were 2.2, 1.9, and 1.6 shoots per explants, respectively. The
new shoots were healthy. Both studies showed that the medium containing only TDZ, or combined

with BA and kinetin produced clumped shoots with no elongation and poor rooting.

Effects of plant growth regulators on callus induction from rhizome segments, bud segments,
and leaf segments of ginger were studied by culturing those segments on modified MS media. The
study on effects of 0-2.5 mgL_1 2,4-D and 0-5.0 mgL_1 BA on callus induction from rhizome segments
found that 1.5-1.0 mgL_1 2,4-D without BA caused the highest callus diameter of 0.43-0.52 cm, and
callus occurrence of 33.3-46.7 %, at 12 weeks of culture. The study on effects of 0-2.5 mgL'1 2,4-D
and 0-1.0 mgL_1 TDZ on callus induction from rhizome segments showed that at 12 weeks of culture,
treatment of 0.5-2.5 mgL'1 2,4-D without TDZ could induce callus occurrence of 13.3-40.0 % with

0.2-0.4 cm callus diameter. In addition, the study on effects of 0-2.5 mgL_1 2,4-D and 0-5.0 mgL_1



BA on callus induction from bud segments showed that at 8 weeks of culture 0.5-2.5 mgL>1 2,4-D
produced callus with 1.22-1.34 cm diameter which was higher than the medium without 2,4-D.
Application of 0.5-2.5 mgL'1 2,4-D combined with 0-5.0 mgL'1 BA promoted callus occurrence of
66.7-100.0%. The study on effects of 0-2.5 mgL_1 2,4-D and 0-1.0 rngL_1 TDZ on callus induction
from bud segments showed that at 8 weeks of culture the medium with 0.5-2.5 mgL-1 2,4-D caused a
higher callus diameter, 1.05-1.25 cm, compared to the medium without 2,4-D. The medium without
TDZ produced callus with the highest diameter. Application of 0.5-2.5 mgL—12,4—D without TDZ in
the medium induced callus occurrence of 83.3-100.0 % and callus had the greatest diameter. The
study on effects of plant growth regulators on callus induction from leaf segments of ginger was
conducted by culturing leaf segment onto modified MS medium containing 0-2.0 mgL-l 2,4-D and 0-
1.0 mgL'1 Dicamba. The results showed that at 30 weeks of culture, only the media with 0.5 mgL'l
2,4-D, and 0.25 mgL'1 2,4-D with 0.25 mgL'l Dicamba could induce callus only 10% occurrence and

with 0.1-0.4 callus diameter. Callus appearance started late at 23-25 weeks of culture.

Induction of in vitro microrhizome formation of ginger was studied by focusing on the effects
of sucrose, activated carbon, and light duration. At 3 months of culture, sucrose concentration and
light duration affected microrhizome formation and plant growth. Ten percent sucrose caused a lower
height and number of leaves compared to 3-8% sucrose. Light duration of 16 and 24 hrs promoted a
higher number of leaves compared to 0 hr of light duration. Application of 6-10% sucrose under 16
and 14 hrs of light duration improved microrhizome formation. In addition, 8% sucrose application
under 16 hrs of light duration was the most suitable for microrhizome formation, giving microrhizome
ratio (the ratio of the greatest diameter near the base to the diameter of the pseudostem) of 3.0 and
microrhizome formation of 100%. Application of activated carbon did not affect microrhizome
formation, and decreased number of shoots and leaves. Effects of light source and sucrose on in vitro
microrhizome formation of ginger was also studied by culturing the ginger explants under 16 hrs of
light duration. At 3 months of culture, light source and sucrose concentration affected microrhizome
formation and plant growth. Application of 6-10% sucrose under red light and 8% sucrose under
white LED light promoted microrhizome formation, giving microrhizoming ratio at the average of

2.8-3.1 and 100% of microrhizome formation. Ten percent sucrose did not suitable for the shoot



growth. The results suggested that application of 8% sucrose under white LED light or red LED light

were the most suitable for microrhizome formation.



