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Effects of chelating agents on phosphorus release from different phosphorus sources

LIU Shi-lei', WANG Qi', FAN Bing—qian', ZHANG Qiang™’, CHEN Qing""

(1.College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 2.Kingenta Ecological Engi-
neering Group Co., Ltd., Linyi 276700, China; 3.National Key Laboratory of Nutrient Integrated Management, Linyi 276700, China)
Abstract: To study the effects of fertilizer synergists, such as chelating agents, on the release effect of different phosphorus sources, can pro-
vide a comprehensive understanding of the form of the released phosphorus in liquid phase by the chelating agent.Two different types of soils
(acid red soil and calcareous soil)and five kinds of mineral phosphate (calcium hydrogen phosphate (DCP), octacalcium phosphate (OCP),
hydroxyapatite (FA ), aluminum phosphate (Al=P), iron phosphate (Fe—P) )as phosphorus sources were selected. Then, the effect of the che-
lating agent (EDTA-2Na) on the phosphorus release rate and release form from different phosphorus sources were studied through a labora-
tory chemical extraction test. The results showed that: (1) Chelating agents could promote the release of phosphorus from different phospho-
rus sources, and the phosphorus release rate increased significantly with the increase of chelating agent concentration. (2) With the increase
of chelating agent concentration, the ratio of molybdate unreactive phosphorus (MUP) to total phosphorus(TP) in the extracts decreased sig-
nificantly in acid red soil and calcareous soil, whereas it significantly increased in three kinds of Ca—P compounds and did not change signif-

icantly in Al=P and Fe—P compound treatments.(3) Only a small amount of phosphorus in the extracts existed in the form of free phosphate.
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Under the EDTA-2Na treatment of 3.00 g+ L™, the ratio of free phosphate to total phosphorus in the extracts of DCP, AI-P, and Fe—P was

only 0.43%, 1.12%, and 0.63%, respectively. (4) The molar ratio of TP to the corresponding metal ions in the solution was almost un-

changed after the release of phosphorus from different phosphorus sources.

Keywords: chelating agents; different phosphorus sources; molybdate unreactive phosphorus; molar ratio
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Table 1 Properties of the tested soils
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Table 2 Properties of phosphates tested
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release from different phosphate compounds
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Figure 2 Effects of gradient EDTA-2Na solution on phosphorus release from different soils
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Figure 5 Effects of gradient EDTA-2Na solution on the composition of molybdate unreactive phosphorus in supernatant
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R3 FTEERBERZENE LERPEHESES FHERL

Table 3 The molar ratio of total phosphorus to metal ions in the supernatant after phosphorus release from different phosphorus sources

— et R — P/Ca P/Mg P/AL P/Fe
mol/mol
[Pl ERaR: 0.00 6.17d 0.65b 2.27¢ 8.45a 12.81a
1.50 69.56¢ 0.95a 11.67a 0.92b 4.50¢
3.00 95.28b 0.91a 11.37ab 0.93b 4.74h
6.00 139.23a 0.85a 10.70b 1.00b 4.96h
ARV 0.00 2.95d 0.07a 0.06d 389.57a 621.21a
1.50 5.54¢ 0.02b 0.08¢ 354.01a 11.87b
3.00 8.59h 0.02b 0.10b 157.30b 6.44¢
6.00 13.86a 0.02b 0.12a 65.49¢ 4.08d
IR —45(DCP) 0.50 170.17¢ 0.72a
1.50 275.28b 0.72a
3.00 411.66a 0.68b
Wi /L85 (0CP) 0.50 54.67¢ 0.36b
1.50 229.09h 0.45a
3.00 401.42a 0.35h
R KA (FA) 0.50 81.37¢ 0.46a
1.50 167.81b 0.44a
3.00 225.77a 0.45a
BEIR A (AL-P) 0.50 51.91c 1.43a
1.50 73.49h 1.26a
3.00 92.16a 1.00b
IRk (Fe-P) 0.50 80.95¢ 0.69a
1.50 120.10b 0.66ab
3.00 174.18a 0.63b

[ — 2 A R 7B R AN [ b B A 22 5758 5% 2 5 K-

Note: Different letters in the same column mean significant differences for different treatments (P<0.05).
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