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Abstract

The study of gene expression and factors affecting on flowering of Curcuma
alismatifolia Gagnep. was carried out in four experiments as followed ;

Experiment 1 was carried out on floral development and gene expression
during flowering process. The difference in developmental stages of the terminal buds
was studied by using paraffin embedded technique. Ten shoot tips per growth stages
were sampled at apical bud height of 0-5, 6-10, 11-15, 16-20 and 21-25 cm. The result
showed that C. alismatifolia changed from vegetative phase to reproductive phase at 6
-10 cm of plant height. The results from DDRT-PCR revealed that there were the
difference of the banding patterns among five stages by 4 markers from 3 primer

combinations.
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Experiment 2 was carried out on the effects of photoperiods on flowering of
Curcuma alismatifolia Gagnep. Rhizomes of 1.8-2.2 cm in diameter with 4 storage
roots each were planted in 6x8 inch of plastic bags using media containing soil : sand :
rice hull at the ratio of 1:1:1 (by volume). After planting, the plants were placed in
growth chambers which were set at three levels of photoperiods ; i.e. 6, 10, and 14-hrs
per day. All the other environmental parameters were kept constant in all treatments,
including light intensity was set at 270 pmol photosynthetic photon flux, relative

humidity at 70-80% and temperature at 28 °C. The experimental design used was a

completely randomized design with 10 replications per treatment. The results showed
that plants were elongated and slim under short day treatments and the number of
leaves/cluster were reduced. Long day treatments increased dry weight accumulation
in actively growing plant parts; i.e. new rhizome, new storage roots, and fibrous roots;
which might led to promote the quality of spike and C:N ratio of plant. The plants
could flower under short day conditions (6 and 10 hrs) but the development of flower
was delayed when compared with a long day condition (14 hrs). Short day (6 hrs)
increased the insoluble-N fraction but decreased TNC in plant.

Experiment 3 was carried out on the effects of temperature on flowering of
Curcuma alismatifolia Gagnep. Rhizomes of plants, each with four storage roots, were
planted in 6x8 inch plastic bags using media containing soil : sand : rice hull at a ratio

of 1:1:1 (by volume). After planting, plants were placed in a growth chamber at 28 °C

until shoots emerged. Then, they were transfered into growth chambers setting at six

constant temperatures; i.e, 18, 20, 22, 24, 26 and 28 °C. All the other environmental

conditions were kept the same as in the experiment 2 where the photoperiod was set at



12-hrs. The experimental design was a completely randomized design with 10
replications per treatment. The results showed that temperatures affected growth of C.
alismatifolia during vegetative to reproductive (flowering) stages. The temperatures

lower than 26°C reduced plant height, number of leaves per plant, leaf size, leaf color
and dry weights. This leded to the delay of flowering, especially at 18-22°C. The
temperatures in the growing environment of C. alismatifolia at 24- 26°C delayed

flowering . High temperatures increased nitrogen fraction and total nitrogen, while
decreased C:N ratio in plant.

Experiment 4 was carried out on effect of day and night temperatures on
growth and flowering of Curcuma alismatifolia Gagnep. Rhizomes, each with four
storage roots, were planted in 6x8 inch of plastic bags using media containing soil :
sand : rice hull at a ratio of 1:1:1 (by volume). After planting, plants were placed in

the growth chamber under 28°C until shoots emerged. After that, the plants were

transfered into growth chambers setting at day and night temperatures of 24/18, 30/18,

30/24 and 36/24 °C. All the other environmental conditions were kept the same as in

the experiment 2. The results indicated that day temperatures influenced growth and
flowering of C. alismatifolia. It also promoted plant height, number of leaves per
plant, leaf length, number of plants per cluster, leaf area and length of spike stalk. The

optimum temperature at 36/24°C gave the best quality of spike. Low temperatures

(day and night temperature) increased insoluble-N-fraction and total nitrogen, but

decreased TNC in plant. The DIF of 12°C temperature increased C:N ratio in plant.



