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Abstract

The study on effects of environmental factors on the changes of some
phytohormones in Curcuma alismatifolia Gagnep. was carried out in four
experiments as followed ;

Experiment 1 was studied on seasonal production effects the changes in some
endogenous hormones, other biochemical substances and photosynthetic rate in C.
alismatifolia Gagnep. Rhizomes of C. alismatifolia, 1.8 - 2.5 cm in diameter and with
4 storage roots were planted in a 6 X 12 inch plastic bag containing a mixture of soil:
rice husk: rice husk charcoal (ratio 1:1:1) and conducted in two treatments; ie.
1) growing in regular season (RS} which were cultivated on 22 July 2006, and
2) growing in off-season (OS) which were cultivated on 22 November 2006. The

changes in endogenous hormones; i.e. abscisic acid, frans-zeatin riboside and indole-



3-acetic acid and other biochemical substances (free sugars contents, total free amino
addmmuﬁﬁmmdplmnmmimt),wuedﬂerminadmﬂlediffammammh
stages. The results indicated that OS cropping induced a decreass in the
photosynthetic rate, increased total free sugar contents in storage organs, increased
total free amino acids, ABA and #-ZR concentrations and fluctuated N, P, and K
contents in various organs at different growth stages. Nevertheless, OS cropping
brought about a decrease in plant height and flower quality but significantly
stimulated the formation of thizomes compared with RS cropping. The levels of ABA
inlaaves.nldrhizmnwmdnldsﬁagemmmmmkedlyhighandmnsistemly
increased during off-season cropping. The maximum concentration of ABA was up to
2.2 pg gDW™ in leaves, 1.4 pg gDW™ in old rhizomes, 1.0 pg gDW™ in old storage
roots, 2.3 pg gDW™ in inflorescence, 0.9 pg gDW™ in new rhizomes, and 0.9
ug eDW in new storage roots. The levels of ABA in RS cropping were relatively
constant throughout growth stages and were mostly less than 0.1 pg gDW™. The
levels of r-ZR were also slightly higher in leaves, old rhizomes, old storage roots,
inﬂommcemdnnwrhimmesinDSthanRSmpping.Themwmpusiﬁve
correlations between ABA in leaves and the number of new rhizomes (R = 0.9) and
the number of new storage roots (R = 0.87). Positive correlations were also found
between 7-ZR in old rhizomes and the number of new rhizomes (R = 0.66) and
between #-ZR in leaves and #-ZR in old storage roots (R = 0.81). The concentration of
L&Ahlcafdiﬁusamwassinﬂmbetwmthehmgmwthmaxccptmtheﬁnﬂ
stage. Therefore, it could be concluded that OS condition induced a decrease in the
photosynthetic rate, increases in ABA and #-ZR concentrations and other biochemical



substances in various organs at different growth stages, leading to depressed shoot
growth and an increase in rhizome numbers.

Experiment 2 was carried out on the effects of day length on the changes in
some endogenous hormones and other biochemical substances. Plant materials were
prepared in the same procedure as in experiment 1, then allocated into a growth
chamber under two treatments; i.e. 1) 13 h long day length (LDL), and 2) an 11 h
short day length (SDL). The other environmental factors were controlled at the
temperature conditions of 30/24°C, 70-80%- RH and 270 pmol m?s™ light intensity,
respectively. The results showed that day length induced hormonal and other
biochemical changes. SDL ftreatment induced high ABA concentrations in
aboveground organs (leaves), and high -ZR concentrations in underground organs
(old rhizomes and storage roots). SDL treatment seemed to reduce free sugars content
in underground organs and the overall accumulation of N, P and K, except for the P
accumulation in storage roots. Nevertheless, SDL treatment increased the total free
amino acids concentrations in leaves, rhizomes and storage roots.

Experiment 3 was carried out on the effects of low night temperature on the
changes in some endogenous hormones and other biochemical substances in C.
alismatifolia Gagnep. Plants were grown as in experiment 1, then moved inm- a
growth chamber under two treatments; i.e. 1) under high night temperature (HNT)
condition of 30/24°C, and 2) under low night temperature (LNT) condition of 30/18°C.
The other environmental factors were controlled at 13 h day length and 11 h night
length, 70-80% RH and 270 pmol m?s’ light intensity, respectively. The result
showed that LNT treatment decreased the dry weight of leaves, the number of shoots

per a cluster, spike length, flower stalk length and percentage of flowering, and it also



delayed the flowering date. Although, LNT did not affect ABA concentrations in all
| plant parts, it increased 7-ZR concentrations in the underground organs, LNT
treatment seemed to reduce free sugars contents (fructose and glucose), and total fiee
amino acids concentration. In addition, this condition also decreased the N and P
contents in rhizomes, and the N and K contents of leaves.

Experiment 4 was carried out on the effects of night interruption and PGRs
application on the changes in some endogenous hormones in off-season production of
C. alismatifolia Gagnep. Experimental design used was a split plot with 3 replications.
The main plots were 1) growing under natural light, and 2) growing under night
interruption with supplement lighting for 2 h at 20.00 to 22.00, and the sub plots were
4 PGRs applications: 1) No PGRs application (control) 2) supplied gibberellins (GAs)
100 mg L™ 3) supplied fluridone 10 uM and 4) supplicd GA; + fluridone. The results
showed that the night interruption did not affect plant growth (height, total leaves area
and the number of leaves), while the PGRs applications significantly influenced on
plant growth. The GA3 application gave the tallest plant, but night interruption had
significant interaction with PGRs application on plant growth. Both lighting and PGRs
applicqtiuns did not affect endogenous abscisic acid (ABA) levels in plant parts (leaf,
mn&mthizomamdoldsmmgfmnm}lhmwaamsigujﬁcmtintermﬁunm
lighting and PGRs application on ABA levels in plant parts.

Keywords:  Curcuma alismatifolia Gagnep., phytohormones, temperature,
day length, biochemical substances



