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Abstract

The study of planting date, night break treatment and fertilizer application
on physiological responses of Curcuma alismatifolia Gagnep. was carried out in
4 experiments as follows.

Experiment 1: Effects of planting dates and night break treatments on growth,
dry matter and rhizome quality were carried out by using a factorial in completely
randomized design with 2 factors. The first factor was three planting dates, i.e.
1) November 15, 2006, 2) December 15, 2006 and 3) May 15, 2007. The second
factor was the two levels of night break, i.e., 1) 0 hour (growing under natural condition)

2) 2 hours of night break (08.00 - 10.00 pm) using 100 watts incandescent lamp as a
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light source. The results revealed that the off-season planting, on November, 15 and
December, 15, decreased plant growth and inflorescence quality, including plant
height, number of shoots per clump, inflorescence quality and rhizome quality.
Night break treatment was able to promote plant growth and improve inflorescence
quality of the plant, but did not significantly affect plant growth, flower or new
rhizome quality attributes of plants grown on May 15, 2007.

Experiment 2: Effects of night break treatment on photosynthesis and growth
of C. alismatifolia Gagnep. Planting was conducted on June 8, 2007, with average
temperatures 33/28 °C (day/night), relative humidity (RH) 61 % and 13 hours
of day length. A completely randomized design was employed with 2 treatments.
The first treatment consisted of the plants grown under natural condition (control),
and the second treatment included the plants grown under a given night break
treatment during 08.00 - 10.00 pm for 2 hours using 100 watts incandescent lamp as
a light source. The results showed that the height of night break treated plant was
significantly taller than that of control. Furthermore, the number of leaves per plant,
number of shoots per clump, the length of flower stalk, length of spike, the number
of coma bracts, the number of green bracts, the number of days to the first floret
opening and the number of flowers per clump, was not statistically different
between treatments. However, night break treatment decreased dry weight of
storage roots and inhibited new storage roots formation. Photosynthetic rate,
photosynthetically active radiation and chlorophyll fluorescence of control treatment
and night break treatment were the greatest at 10.00 - 12.00 pm and fluctuated at

different times. The night break treatment increased photosynthetic rate and
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chlorophyll fluorescence at 09.00 pm and there were significantly different between
treatments.

Experiment 3: Photosynthetic light response at different light levels in
C. alismatifolia Gagnep. A completely randomized design was used in the experiment.
After shoots emerged, having the 31 fully expanded leaf, the photosynthetic
capacity was determined, and the experiment was divided into 2 sub-experiments
as follows.

Experiment 3.1: Photosynthetic response to light intensity in field condition.
Measurements of leaf gas exchange were taken in the field, when sun-exposed on
a clear day at 0 - 2000 pmolm ™ s'PPFD, with average temperatures 26.6 - 34.7°C,
% RH 32.1 - 75.9 and fixed constant concentration of CO, at 350 umolCO, mol™! air,
on the tested leaves and used natural light during the hours of 08.00 am to 14.00 pm,
in April 2009. The result showed that the peak of photosynthetic rate was
at maximum values of 7 - 8 pmolCO,m™s™ within the range of light intensity values of
400 - 600 pmolm™s ™' PPFD and stomatal resistance values of about 8- 10 mmolm™s™.

Experiment 3.2: Photosynthetic response to light intensity was carried out in
laboratory under controlled conditions. Leaf gas exchange, photosynthetic rate and
photosynthetically active radiation of leaf were measured. The leaf chamber was set
with constant CO, concentration at 350 pmolCO, mol™ air, leaf temperature at 25 °C
and % RH 70 - 80. The net photosynthetic rate was measured under photosynthetic
photon flux of 10 - 2000 pmolm™s'PPFD on the tested leaves by a light box within
leaf chamber from 10.00 to 12.00 pm, in May 2010. The results revealed that
photosynthetic rates increased with light intensity levels, and the optimum light

saturated values were about 600 - 1,000 umolm™s™. Photosynthetic rates at saturating



light intensities about 3.26 - 3.60 pmolm™s™. The minimum values of light compensation
point were 2 - 44 pmolm™s™ PPFD.

Experiment 4: Effects of planting dates, night break treatments and fertilizer
application rates on physiological responses of C. alismatifolia Gagnep. A factorial in
completely randomized design with 2 x 2 x 3 factors was employed. The plants were
randomly allocated to the three factors under investigation. The first factor was the
two times of planting dates, i.e. 15 May 2008 and 15 November 2008.
The second factor was the two night break treatments, i.e., 0 and 2 hours at 08.00 -
10.00 pm. The third factor was the three levels of fertilizer application, i.e.,
1) 0 g pot”', 2) 7.5 g pot”! and 3) 15.0 g pot”. The results demonstrated that plant
growth, inflorescence and rhizome quality increased in plants grown in May.
However, plants grown in the off season with night break treatment could improve
growth and inflorescence quality. In addition, fertilizer application at 7.5 g pot™

could increase plant growth of C. alismatifolia Gagnep.
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