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Abstract

Rubber tree infected with Phyfophthora palmivora, a pathogen of rubber tree,
causes secondary leaf fall and black stripe leading to a decrease of latex production.
Defense response of Hevea explants was investigated using immature seed of two
Hevea cultivars (GT1 and RRIM600) and internodal stem of five Hevea cultivars (BPM-
24, PB235, RRIT251, PB255 and RRIMB00), which were different in their susceptibilities
to this pathogen. Calluses and organs of these cultivars inoculated with zoospores of the
fungus in vitro were established as a suitable system for studying the accumulation of
Hevea phytoalexin namely scopoletin. The results showed that the speed and extent of
scopoletin biosynthesis were associated with the resistance of calluses, immature seed
and internodal stem to this pathogen.

Elicitin from the fungal culture filtrate was partially purified by ammonium sulfate
precipitation, followed by chromatography on PD-10. It was a protein of MW ca 10 kDa
as determined by Tricine SDS-PAGE and stained with silver nitrate. After elicitin
treatment, levels of scopoletin biosynthesis in Hevea calluses were higher in resistant
than in susceptible cultivars. When integument-derived calluses of GT1 (resistant) and
RRIM600 (susceptible) were used as plant materials for studying the scopoletin
biosynthesis, the accumulation of this phytoalexin was also associated with the
resistance of Hevea calluses when treated with zoospores and elicitin of this pathogen.
The level of scopoletin was lower when treated with elicitin however, the rate of its
scopoletin production was higher than that treated with zoospores which lead to cell
death after 24 hours. Crude extracts of Hevea calluses treated with zoospores and
elicitin revealed that the accumulation of total protein, B -1, 3-glucanase and peroxidase

in GT1 were higher than those in RRIM600 calluses. The amount of total protein and 3 -1,

(%)



3-glucanase were not clearly different between cultivars whereas peroxidase activity
could significantly distinguish. Furthermore, elicitin treatment could induce the
biosynthesis of [ -1, 3-glucanase and peroxidase a much higher than zoospores
inoculation. One band of peroxidase was found from the crude extract of GT1 and two
pbands from RRIM600 calluses as determined by SDS-PAGE and activity staining which
were not detected in the controls. On the other hand, scopoletin level after elicitin
treatment was lower than that after zoospore inoculation which was different from
peroxidase production. The opposite detection may be due to a very high level of
peroxidase after elicitin treatment can use scopoletin as substrate.

It can be conclude that different cultivars of Hevea calluses, immature seed and
internodal stem showed different responses to zoospores and elicitin treatment, but
variation observed in Hevea calluses were less than those detected in immature seed
and internodal stem. Therefore the former method should be developed and used to

distinguish the resistance of rubber cultivar in vitro.





