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Abst.ract

A study involving both nutrient solution culture and
soil-pot experiments was carried out to identify and characterize
Al toxicity symptoms in soybean plants. Influence of Al on yield
and growth performance of soybean as well as availability of
plant nutrients was also investigated. Six Al concentrations (0,
10, 15, 20, 25 and 30 ppm) were set up for the nutrient culture
study. In the soil-pot experiment, a Red Yellow Podzolic soil
was used and adjusted into five pH levels (4.1, 4.5, 5.1, 5.3
and 6.1) in which the 5.3 pH soil was added with four rates of
Al (0, 3, 6 and 9 meqg/100 g soil). All the experiments were
conducted at the Faculty of Agriculture, Chiang Mai University

during August to December 1990.

The primary toxicity symptoms of Al in soybean plants

grown on nutrient solution were clearly observed on root growth.



Plant, roots were short, stubby and stunted. Secondary root growth
was very limited. Soybean plants began t.o show toxicity symptoms
at 15 ppm Al in the solution. The corresponding Al concentration
in soybean leaves (30 days old) was about 107 ppm. Degree of
toxicity and Al content in leaves increased as Al in the solution
increased. Yields of roots and shoots decreased correspondingly
in which more thah 50 % decrease in dry matter yield was noted

when Al in solution was higher than 20 ppm.

Soybean plants grown on soil were affected by Al at the
soil pH < 4.5 with the soil extractable Al (in 1 M KC) > 12.5
ppm. In the case of soil pH 5.3, Al toxicity symptoms were
observed when the soil was added with Al > 3 meq/100 g soil. For
both cases, the corresponding Al concentration in soybean leaves
was higher than 100 ppm in which dry matter and grain yields were
markedly decreased. Al toxicity symptoms in soybean plants grown
on s0il were similar to those observed on the nutrient solution

culture.

Aluminum added to the soil decreased soil pH and increased
Mn availability markedly. The application rates of 3, 6 and 9 meq
Al/100 g soil decreased the soil pH from 5.3 (no Al addition) to
4.0, 3.7 and 3.6 respectively and soil extractable Mn increased
from 42 (no Al added) to 76, 93 and 132 ppm, correspondingly.
Thus the increase in Mn availability with added Al was mainly due
to the increase in solubility of so0il Mn at lower pH. In addition

to Al toxicity, it was observed that at the soil pH < 4.5 (or 5.3



but treated with > 3.0 meq Al/100 g soil) soybean plants were
also affected by Mn toxicity in which Mn concentration in the

leaves was higher than 400 ppm.

Influence of Al on availability of other plant nutrients
was not remarkable and showed somewhat different results between
plants grown on soil and nutrient solution. Contrarily to the
soil culture, P and Mn contents in soybean leaves grown on the
nutrient solution tended to decrease as Al concentration
increased. The decreasing trend of Ca and Mg in soybean leaves
with increasing Al concentration was more pronounced in the
plants grown on nutrient. solution as compared to those observed
in the soil-pot experiment.. Aluminum had no significant influence

on K taken up by soybean plants regardless of growing media.



