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Abstract

Phytophthora botryosa is a pathogen of rubber tree (Hevea brasiliensis). It causes
secondary leaf fall and black stripe which leads to the decrease of rubber latex. Rubber
leaves produced a blue fluorescence phytoalexin (observed under UV light) after
inoculation with spores of this fungus. The blue fluorescence compound was identified
as scopoletin (a phytoalexin produced by Hevea). According to the measurement by
spectrofluorometer, the speed and extent of scopoletin biosynthesis were associated
with the resistance of rubber leaves to this pathogen. Necroses detected on two rubber
clones after spore inoculations were obviously different. The lesion in the resistant clone
(BPM-24) was black and did not extend out of the treated zone due to a hypersensitive
cell death. In contrast, the necrosis was brown and expanded as a disease lesion in the
susceptible clone (RRIM600). In addition, biosyntheses of PR-proteins (beta1,3-
glucanase and chitinase) were also associated with the resistance of rubber leaves to
this fungus. A resistant clone produced the two enzymes more rapidly and lasted longer
than a susceptible clone. Three isozymes (X,Y,Z) and two isozymes (X,Y) of chitinase
were observed in the control leaves of BPM-24 and RRIM600 clones, respectively. The
isozymes Y and Z were increased by fungal infection whereas the isozymes X was
decreased after inoculation. The isozymes Z which appeared only in the BPM-24 may be
responsible for the resistance of Hevea. The amount of lignin was also detected in the

BPM-24 clone at a much higher level than in the RRIMB00 clone.
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Elicitin was purified from the culture filtrate of P. botryosa by ammonium sulfate
precipitation, then chromatographed on DEAE-cellulose and Sephadex G-50. It is a
protein of MW ca 10 kilodaltons as determined by Tricine-SDS-PAGE and stained with
silver nitrate. The necrotic lesions caused by purified elicitin were similar to those
caused by spore inoculation. Biosyntheses of scopoletin and PR-proteins induced by
elicitin were also linked to the resistance of the rubber clone. The quantity of applied
elicitin was not only more precise than that of spore but it also induced defense
reactions much more rapidly (within 24 hours). Therefore, the different character of
lesions, the levels of scopoletin and PR-proteins after spore inoculation and/or elicitin

treatment can be used as parameters in screening of resistant rubber clone.

(6)



