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Arabidopsis seedlings subjected to low pH stress in the range of pH 5.6-4.0 did not show significant
retardations in root and shoot growths. Treatment of pH 3.5-2.5 resulted in significant reductions in root and
shoot length, especially in roots. Chlorophyll contents in seedlings increased during acid treatment of pH 5.6-
4.0, but decreased by stronger acid treatment of pH 4.0 and lower pHs. Total carotenoid contents showed
similar trend to chlorophyll contents by increasing during pH 5.6-3.5 treatments and decreasing by pH 3.0-
2.5. Anthocyanin contents increased under acid stress of pH 5.6-3.0 and showed great reduction at pH 2.5,
The ratios of carotenoids/chlorophylls and anthocyanins/chlorophylls increased by acid stress treatments.
That indicates plants try to adjust physiologically to acid stress and protect chlorophylls by increasing
carotenoid and anthocyanin contents. However, different responses of chlorophylls and anthocyanins to acid
stress indicate both pigments play different roles in protecting plant from acid stress.
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Fig. 1. Effects of pH on seedling growth. (A) Arabidopsis
seedlings grown on MS medium of various pH. Photographs
were taken 8 days after sowing. (B) Average lengths of roots and
shoots of 8-day-old seedlings grown on different pH. Twenty
samples were counted for each treatment.
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Fig. 2. Effects of various pH on chlorophyll (A), carotenoid (B),
and anthocyanin contents (C) of Arabidopsis.
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Fig. 3. Effects of pH on the ratio of carotenoid (A) and
anthocyanin (B) to chlorophyll.
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