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ABSTRACT

The present research deals with maintaining of curcuma flower quality by
cloning 1-aminocyclopropane-1-carboxylic acid (ACC) synthase and biocontrol of
Anthracnose disease by antagonistic bacteria. Initial application of low energy ion

beam for induction of mutant antagonistic bacteria was also studied.

In order to reduce ethylene production, resulting in delay of flower senescence
by antisense technology, the cDNA fragments encoding ACC synthase and ACC

oxidase from Curcuma alismatifolia Gapnep. were isolated and its expression were



analyzed. Primers were designed from highly conserved domains of ACC synthase
and ACC oxidase from various plant species from GeneBank database. PCR products
in length of 600 bp. were subcloned into pPGEM T-easy vector resulting in pCa-ACS1
and pCa-ACO1. The deduced amino acid sequences of the cDNA were highly
homologous to those gene isolated from other plants. Northern blot analysis shows
that Ca-ACS1 gene was detectable in bract of curcuma and increased at 2 days after
harvesting while Ca-ACO1 was expressed at petal and bract of curcuma and highly
accumulated at 1 day in petal and 3 days in bract after harvesting of cut curcuma.
Genomic DNA gel blot analysis confirmed that Ca-ACS1 presence as a single copy.
In addition, efficient plant regeneration and transgenic plant with antisense technique
using retarded shoot were established. The in vitro retarded shoots were transformed
by using Agrobacterium tumefaciens strain AGLO harbouring binary vectors (pB1121
and pBI121-Ca-ACS1). Transformation events were confirmed by PCR analysis, a
histochemical GUS assay and southern blotting of the transgenic plants, respectively.
Transgenic plants within 3 months from co-cultivation with bacteria and the
transgenic frequency exceeded 14% were obtained.

For maintaining quality of curcuma during preharvest stage, over 400 bacterial
strains isolated from leaf surfaces of Curcuma and hot springs in the Chiang Mai
province were screened in vitro for antagonistic activity against Colletotrichum sp., an
anthracnose fungus. Three isolated bacteria shown growth inhibition of the fungus in

vitro and were identified as Bacillus licheniformis, B. amyloliquefaciens and B.



Vi

subtilis. Using in planta tests, B. amyloliquefaciens and B. subtilis were shown
statistically significant growth suppression of Colletotrichum sp. over that of B.
licheniformis. This was most likely due to the inability of B. licheniformis to thrive in
planta. When B. licheniformis was co-inoculated in combination with the either B.
amyloliquefaciens or B. subtilis, the ability to suppress the fungal disease of B.
amyloliquefaciens and B. subtilis was dramatically reduced. To investigate the
antagonistic mechanism of these bacteria, the extra-cellular metabolites were tested
for the presence of the cyclic-antibiotic iturin A. The presence of an isoform of iturin
A was demonstrated for both B. amyloliquefaciens and B. subtilis and was not found
in B. licheniformis. To investigate the antagonistic mechanism of B. licheniformis
strains for suppression of Colletotrichum sp., an application of low energy ion beam
was used for mutation induction. The mutant of B. licheniformis was conducted to
locate gene(s) involved in their antipathogenic ability. The result shown that one of

their antifungal gene is related to lipase.
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