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Effects of simulated acid rain and Cd combined stress on physiological condition of maize seedling

CHEN Jia—yue', JIANG Hong—jin', XIE Jing—fang'", LI Meng'?, JIA Zhen—zhen', SHI Jing'

(1.College of Environment and Resource, Shanxi University, Taiyuan 030006, China; 2.Shanghai Institute of Ceramics, Chinese Academy of
Sciences, Shanghai 200050, China)

Abstract : In order to investigate the underlying mechanisms of effects on crops growth (maize seeding) under the compound stress of acid
rain and cadmium (Cd), the pot experiments in greenhouse were carried out, including a single treatment with one of the acid rain intensity
sets (the pH of 5, 4, 3, 2, respectively) and a compound treatment together with one of the intensity sets of acid rain (pH=5, 4, 3, 2) and 5
mg- kg™ of Cd**. The maize seedling growth index (germination rate, plant height, root length, plant weight, root weight), antioxidant enzymes
(peroxidase POD, catalase CAT, superoxide dismutase SOD and glutathione S—transferase GST) and chlorophyll content were determined
by using the spectrophotometry, etc. Compared with the control pH=6.5, with the increase of acid rain intensity, single and compound stress
both caused decreasing maize seeds germination rate, but the seedling plant height and weight, root length and weight showed the trend of
promotion with low intensity and inhibition with high intensity. The acid rain intensity sensitive points of single and compound stress were
pH 3 and pH 4, respectively. The activities of SOD and POD were increased first and then decreased, and the acid rain intensity sensitive
points of single and compound stress were pH 3 and pH 4, respectively. For CAT and GST, single stress showed a continuous increasing

trend; compound stress was first increased and then decreased, and acid rain intensity sensitive point was pH 3. The chlorophyll contents in
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two kinds of stresses were increased first and then decreased. The acid rain intensity sensitive points of single and compound stress were pH

4 and 5, respectively. It was concluded there were two phases for the effects of acid rain or/and Cd stress on growth index and enzyme

activity in maize seedlings, which appeared a promotion at the low intensity and an inhibition at the high intensity. Compared with the single

treatment, Cd* aggravated the damage of acid rain treatment alone.
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Figure 2 Effects of different treatments on growth indicators of maize seedlings
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Figure 3 Effects of different treatments on antioxidant enzyme activity of maize seedlings
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