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Effect of Organic Acids on Inorganic Phosphorus Transformation in Soil with
Different Phosphorus Sources*
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Abstract
insoluble phosphates by root exudates plays an important role in improving P nutrition of crops. The soil samples collected

Low content of available phosphorus in soil is one of the major limitations to crop production. Mobilization of

from Hubei, China were tested to analyze their inorganic phosphorus fractions and available P after incubated with added
various phosphorus sources and organic acids. The results indicated that organic acids, except malic acid, had significant
influence on available P. Application of organic acids decreased the content of Al-P and increased that of Ca-P, in the order of
oxalic acid > citric acid > malic acid. Phosphorus was activated by organic acids mostly from the fractions of Al-P and Fe-P,
and organic acids accelerated formation and accumulation of O-P in soil. Fig 1, Tab 3, Ref 30
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g kg, BRfEAS50.5 mg kg!, HALH35.2 mg k!, HEAL#E2.9 mg
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Fig. 1 Effect of organic acids on available P in soil
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Table I Content of inorganic P in different forms

TR JEHUBE Inorganic phosphorus (w/mg kg™)
Phosphate Al-P Fe-P Ca-P O-P & Total
CK 2.03 34l ¢ 30.66 (51.55) ¢ 6.81 (11.45) ¢ 19.98 (33.59) d 5948 b
Ca,(PO,), 48.42 (1827) b 143.79 (54.26) a 17.42 (6.57) a 5535 (20.89) b 26498 a
FePO, 50.13 (19.95) b 14575 (58.00) a 14.17 (5.64) b 4124 (16.41) ¢ 25128 a
AIPO, 82.58 (30.44) a 129.89 (47.88) b 16.01 (5.90) a 42.81 (15.78) ¢ 271.30 a
C,H,0,PCa, 43.38 (16.50) b 135.06 (51.38) ab 17.54 (6.67) a 66.90 (25.45) a 262.87a

55 PR AT R A3 S JEHURE B A A T L, B R i) 7 R Z2 0 i i

The data in parentheses are the percentages of the fraction in total inorganic phosphorus, and the letters after the data stand for the result of ANOVA
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Table 2 Conversion of different inorganic phosphorus in soil
JeHLi#% Inorganic phosphorus
T Al-P Fe-P Ca-P O-P ARk e Total conversion
Phosphate \% V/IT \% V/T v V/T \Y% V/T T
(w/mg kg™ (P/%) (wimg kg™ (P/%) (wimgkgh)  (P/%) (w/mg kg™) (P/%) (w/mg kg™
CK 2.03£0.37 3.42 30.66+5.02 51.54 6.81+1.02 11.45 19.984+3.20 33.58 59.48
Ca,(PO,), 46.38£7.11 22.57 113.13+18.01 55.05 10.61+2.10 5.16 35.37+5.13 17.21 205.50
FePO, 48.10+7.07 25.08 115.09+19.04 60.00 7.36+1.08 3.84 21.26£3.06 11.09 191.80
AlPO 80.55+12.14 38.03 99.23+15.08 46.85 9.20+1.84 4.34 22.84+3.48 10.78 211.82
CHO,P . CCa 41.341+6.09 20.33 104.40£18.02 51.33 10.72+1.72 5.27 46.931+6.13 23.07 203.39
VIl NAS IR AE L3 p S T A IO S CKARLL A 78 A ks V/ TR R At b T E 0 5
V means the conversion of P after adding various Pi compared with CK; and V/ T means each P form conversion as percentage of total P conversion.
R3 B BAERHIELHES ST
Table 3 Change in inorganic phosphorus in soil treated with organic acids
TN
U HHILE Component of inorganic phosphorus
Phosphate Organic acid Al-P Fe-P Ca-P O-p K Total
w/mg kg™! Pl% wimg kg! Pl% wimgkg!'  P/%  wmgkg! Pl% (w/mg kg™!)
JAT MU Without acid 2.03 3.42 30.66 51.54 6.81 11.45 19.98 33.58 59.48
CK R Oxalic acid 2.94 4.90 31.34 52.24 7.06 11.76 18.66 31.1 60.00
¥R Citric acid 3.04 5.22 31.55 54.17 6.39 10.97 17.26 29.63 58.24
SERIR Malic acid 4.05 6.15 30.53 46.34 7.42 11.27 23.88 36.24 65.88
A HLER Without acid 48.42 18.27 143.79 54.26 17.42 6.57 55.35 20.89 264.98
Ca (PO, R Oxalic acid 31.94 11.96 130.27 48.79 24.05 9.01 80.74 30.24 267.00
} oz ¥R Citric acid 33.09 12.11 136.46 49.95 22.69 8.31 80.96 29.63 273.20
WL Malic acid 45.32 16.69 142.62 52.54 19.71 7.26 63.81 23.51 271.47
A HLR Without acid 50.13 19.95 145.75 58.00 14.17 5.64 41.24b 16.41 251.28
FePO R Oxalic acid 36.36 13.88 128.49 49.05 19.94 7.61 7717 29.46 261.96
¢ ¥R Citric acid 38.43 14.99 127.92 4991 19.39 7.56 70.57 27.53 256.31
WL Malic acid 50.60 19.15 137.19 51.05 15.34 5.71 61.08 22.73 268.73
T HLR Without acid 82.58 30.44 129.89 47.88 16.01 5.90 42.81 15.78 271.30
AIPO R Oxalic acid 41.40 15.36 128.54 47.68 23.30 8.64 76.37 28.33 269.61
¢ ¥R Citric acid 50.03 19.27 131.48 50.63 19.04 7.33 59.13 22.77 259.68
WL Malic acid 70.16 25.95 136.68 50.55 19.00 7.03 44.55 16.48 270.38
A HLER Without acid 43.38 16.50 135.06 51.38 17.54 6.67 66.90 25.45 262.87
CHO,P Ca, R Oxalic acid 27.43 10.06 140.75 51.64 25.36 9.30 79.03 28.99 272.57
gremae ¥ Citric acid 34.46 13.44 135.62 52.90 21.84 8.52 64.46 25.14 256.38
WER Malic acid 35.38 13.61 137.86 53.03 22.06 8.48 64.69 24.88 259.99
PSS U IN 14240 P means various kinds of Pi as percentage of total P
1 H143.38 mg kg 'fEE27.43~35.38 mg kg'. HAI-PH HAEfk 3 it‘l" i/a
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