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Abstract

Abscisic acid (ABA) is a plant hormone which controls plant growth, seed
germination and stomatal aperture. It has also been shown to modulate plant
responses to abiotic stresses  and evidence has pointed to the involvement of ABA
in plant-pathogen interactions. However, the direct influence of ABA on plant
responses to pathogen attacks remains controversial. The role of ABA in plant
disease resistance is complex and varies among different types of plant pathogen
interactions. In this study, total protein including activities of enzyme phenylalanine
ammonia lyase (PAL), catalase (CAT) and peroxidase (POD) were obviously
induced after treated rubber (Hevea brasiliensis) leaves with 5 0 uM ABA, however
not significant induction for polyphenol oxidase (PPO). The 5 0 pM ABA also
enhanced the accumulations of lignin and callose in rubber leaves. Furthermore,
higher resistance to Phytophthora palmivora was detected after the treatment, this
should be resulted from the inductions of defense responses mentioned above.

Innate immunity can be induced, in plants as in animals, by the recognition of
pathogen associated molecular pattern (PAMP) through specific pattern recognition
receptor (PRR) of plant. Chitosan can act as a PAMP, able to trigger a long lasting
immunity in plants. According to previous reports, chitosan caused an induction of
ABA. It also induced H202, phytoalexin, lignin and callose including activities of PAL,
POD and PPO. For this research, salicylic acid (SA) and scopoletin (Scp),
phytoalexin of rubber tree, were detected at higher levels than controls after treated
rubber leaves with 0.2 % chitosan. The activity of enzymes PAL, CAT and POD
including amounts of lignin and callose were also enhanced. The activity of PPO
was relatively the same, however resistace to P. palmivora was obviously induced
and even higher than those treated with ABA. According to HPLC measurement,
level of ABA was peaked at 3 hours while SA was peaked at 12 hours (after the

reduction of ABA), this may infer that ABA and SA mediated antagonistic reactions.



Chitosan caused the accumulation of internal ABA and the defense reactions caused
by chitosan were similar to the external ABA application, therefore the responses
mentioned above could be resulted from the internal ABA.

In plant immune system, plant hormone has 2 roles as a signal molecule
controlling defense responses through gene expression and as a abiotic elicitor. SA,
jasmonic acid (JA), ethylene (ET) and ABA are the main plant hormones that involve
in plant immunity. SA was identified as a regulator in systemic acquired resistance
(SAR) which is induced by biotrophic pathogen while JA and ET are the main signal
molecules of induced systemic resistance (ISR) which is mediated by necrotrophic
pathogen. ABA participates in plant structural change to environment stresses such
as drought to control stomatal aperture avoiding the pathogen penetration. Even
though these signal molecules possess different roles, for some conditions they can
act synergistic or antagonistic. Generally, ABA and SA are antagonists while the
ABA and JA could be either synergistic or antagonistic depend on the type of
pathogen and the type of affected plant. For this study, the level of JA measured by
HPLC was not successful. Even though the expression level of CO/7 could refer to
the level of JA, the gene expression patterns were not obvious enough to conclude
the network of these signal melecules. The obtained results inferred that the ABA
and SA were antagonists as reported in other plants, however the interactions

between ABA and JA can not be identified under this investigation.



