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Fig. 1 Effects of different low-molecular-weight organic acids on active aluminum in acidic soil pretreated by CaCOs
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Fig. 2 Effects of different low-molecular-weight organic acids on active calcium and active magnesium in acidic soil pretreated by CaCO3
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Table 1 Variance analyses of CaCO; and organic acids on active aluminum, calcium and magnesium in acidic soil

Ra G E =y CaCO; HHLR CaCO* i HLIR

F P Eta’ F p Eta’ F p Eta’
A Al 91.34 0.00 0.85 5170.54 0.00 1.00 18.31 0.00 0.77
ZHeE Al 162.57 0.00 0.91 194.69 0.00 0.97 37.03 0.00 0.88
A E Ca 2.80 0.11 0.15 30.33 0.00 0.85 5.36 0.10 0.50
ALtk Ca 326.94 0.00 0.95 113.67 0.00 0.96 59.67 0.00 0.92
Ak Mg 0.17 0.69 0.01 8.75 0.00 0.62 0.35 0.79 0.06
etk Mg 1.48 0.24 0.09 10.30 0.00 0.66 1.54 0.24 0.22
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Studies on Effects of Exogenous Low-molecular-weight Organic Acids on Activity of

Aluminum, Calcium and Magnesium in Acid Soils Pretreated by CaCO;

YUAN Jing-jing"2, CHEN Rong-fu*, TONG Yan-an', SHEN Ren-fang®
(1 College of Resources and Environmental Science, Northwest Agriculture and Forestry University, Yangling,Shaanxi 712100, China:

2 State Key Laboratory of Soil and Sustainable Agriculture CInstitute of Soil Science, Chinese Academy of Sciences) , Nanjing 210008, China)

Abstract: Effects of organic acids on the activity of aluminum, calcium and magnesium in acid soils were investigated under pH buffer
solution by adding exogenous low-molecular-weight organic acids into acid soils pretreated by CaCOs. The results showed that in the solution of pH
4.5, the soluble Al and the exchangeable Ca was increased significantly while the exchangeable Al was decreased significantly after the addition of
oxalate, citrate and malate whether CaCO; was amended or not; When CaCO; was added, the exchangeable Mg was all increased under oxalate,
citrate and malate treatment. The ability of organic acids to promote the aluminum dissolution by complexation follows the order as citrate > oxalate
> malate, which is consistent with their stability constants of aluminum - organic complexes. On the other hand, the pretreatment of CaCO; caused the
augment of soluble Al and the descent of exchangeable Al. The results of two-factor analysis of variance indicated that the effects of organic acids
were overwhelming predominance on the soluble and exchangeable Al, Ca and Mg by complexing or precipitating, while CaCOs only had significant
effects on soluble Al, exchangeable Al and Ca dominantly by competing and exchanging between Al and Ca, Mg because of the control of pH buffer
solution. On the whole, the addition of low-molecular-weight organic acids made the significant increase of active Al and the slightly higher of active
Ca and Mg. The roles of organic acids in the actual acid soils need further evaluation from the effects of dissolution of cations.

Key words: Exogenous organic acids, CaCOs, Acid soil, Aluminum, Cations



