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In the western region of Thailand, eucalypt is grown in the valley of limestone mountain.
Towards the end of rainy season of very wet years, eucalypt suffers from shoot die-back. A
hypothesis is tested here that the underlining reason is from the passing underground water which
causes rapid and short duration change in pH of soil solution with detrimental effect in the
presence of bicarbonate ion (HCO',). lron uptake becomes impeded and photosynthesis process
is disrupted. The experiment was set up to comprise 6 pH treatments of nutrient solution for
eucalypt seedling (3 months old). The first set was acidic solution, T1 started at pH 5.7 and was
allowed to change freely, while T2 started and was maintained at relatively stable pH of 5.7 (with
HCI). The second set was basic solution, T5 started at pH 8.5 and was atlowed to change freely,
while T6 started and was maintained at pH of 8.5 (with KOH). The third set was solution started at
pH 5.7, which was then adjusted within 3 days to 8.5 and maintained for 15 days before the pH
was adjusted back down 1o 5.7 again within 3 days. The adjusting chemical was KOH in T3 and
KHCO, in T4. Solution was changed on a weekly basis and the pH of the solution was restored to
its previous level. Leaves of seedling were evaluated for maximum net photosynthesis rate (A, ;).
quantum yield (§), chlorophyll content, Fe concentration, ferric reductase, pH of leaf salution and
the whole seedling biomass.

Seedlings grown in acidic solution had the best growth, with higher rate of A, ., higher
chlorophyll content, Fe concentration and biomass. The most effected seedlings were T4. The
presence of KHCO, brought gradual change in most of the parameters evaluated. The change
became apparent after 15 days of the initial increase of pH. The dark-adapted quantum yield was
clearly at lower level than that of the normal leaf, indicating that the photosystem (PSll) was
damaged. The stomatal conductance decreased which brought out a series of event of lower
transpiration and higher leaf temperature. The most severe impact was during the final pH
adjustment back to acid, when the stomatal conductance and A, ,, decreased to almost zero. ltis
clear that should the passing stream of underground water contain HCO',, the effect is a double
blow of pH changing up and then down within a short duration.





