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Table 1

Chemical properties of organic acids

pK1 pK2 pK3
HOOC-COOH 1.23 4.19 - 6.16
HOOCCH,C(OH)(COOH)CH,COOH 3.14 4.77 6.39 7.98
3 0.25mol/L  0.025 mol/L 18 25 25
0.25 mol/L 2.00 g
17 3 pH 3.00 g 45°C
2
#z2 25CT&RF pH
Table 2 pH value of each reagents under 25°C 1 mol/LL NH;OAc
(mol/L) 1 mol/L HNO; (13]
0.25 0.025 (HITACHI Z-2000)
HCI 0.69 1.52 Excel 2003  SPSS
OA 1.03 1.56 16.0 LSD
CA 1.79 2.25
OA-Na 8.21 7.45
CA-Na 8.55 8.49 2
CK 7.12
2.1
1.3 3
20 121C 3 HCl OA-Na CA-Na
50.00 g
1.2 45% HCI
24.85% OA-Na CA-Na 18.65%
26°C 12.8% HCI
1 3 7 OA-Na CA-Na
#z3 ARET LIEHREYH S = (mg/ke)
Table 3  Available potassium contents of different soil samples
()
1 3 7 18 25
OA 12343 Aa 134.77 A a 14146 A a 146.22 A a 157.65Aa
CA 9721 Bb 11540Bb 11424 Bb 120.56 Bb 122.03B b
HC1 89.64Cc 95.57Cc 100.52 Cc¢c 103.48 Cc 109.61 Cc
OA-Na 90.68 BC ¢ 91.94CDc 94.09D d 97.84Cc 99.53Dd
CA-Na 81.08 Dd 91.00 CD cd 89.99D¢ 9235Cd 98.49Dd
CK 84.66 CD d 86.22CD d 90.81 De 94.52Cd 98.36 D d
P<0.01 P<0.05
0.25 mol/L
3 OA CA HCI
3 41.0% 17.6%
25 OA CA HCI
43.8% 11.3%

OA CA

HCI
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8 HCI( 2.0 mol/L) 2
OA OA-Na+8HCl CA-Na+8HCl CK
CA CA OA 2.0 mol/L HCI
CA CA-Na+8HCI OA-Na+
8HCI
pH CA-Na
23017 --e—-0A _E
% 210+ -=--CA “A_’r'
& ---x--- OA-Na+8HCI e
+ > o 1901 —.e--CA-Na+8HCI P
E 170 ——CK e .
~ i 150+ =TT
gz 1301 & .—/" e F———————%
2.2 § 110 7o .
® 90r
70 - - - y - y
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ISFH] (d)
6 2 BRERBRALCESENRLERHIRENHESE
Fig. 2 Available K contents of soil samples influenced by
45% (OA-Na HCl1 strengthening acidification and organic acids
CA-Na HCI 2,4
OA-Na+HCl CA-Na+HCI HCI+OA-Na ) )5 A
HCI+CA-Na (D
OA-Na+8HCl CA-Nat+8HCl OA CA
pH
CK
OA CA
P— P—
-7 -7
120 N
B £4 FRLEBREHELE
w1101 --’__'_'_’-:"' Table 4 Contents of acid-soluble potassium in different treatments
_az) o
E 100}
g (mg/kg) (%) (%)
«C 90 —- HCI+OA-Na HCI 604.80 3.84 221
LN —= HCIHCA-Na
& gol -=-x= OA-Na+HCI OA-Na 578.54 —0.66 -2.23
= -0 CA-Na+HCI
——CK CA-Na 512.19 -12.06 —-13.44
70 . . s . . ;
0 5 10 15 20 25 30 OA 634.22 8.90 10.56
1] (d) CcA 62548 7.40 7.40
1 BRUMESIERNREIELERLRENREE HCI+OA-Na 553.38 ~4.98 -6.48
Fig. 1 Available K contents of soil samples ex-influenced by HCI+CA-Na 546.93 ~6.09 757
acidification and complexation
OA-Na+HCI 555.23 —4.67 —6.17
2.3 CA-Na+HCl 592.68 1.76 0.16
OA-Na+8HCI 656.56 12.73 10.95
CA-Na+8HCI 648.48 11.34 9.59
CK 591.72 1.60 -
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3
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Analysis on Chemical Mechanism of Potassium Release Process
from Soil as Influenced by Organic Acids

HE Bing, XUE Gang, ZHANG Xiao-quan, XU Xiao-jin, YAO Jian, YANG Tie-zhao®
(College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to simulate the mechanism of the main organic acids in root exudates (oxalic acid and citric acid)
releasing potassium from soil, the difference in ability to enhance the available potassium in cinnamon soil of H" and organic
ligands was studied and the chemical mechanism was analyzed through an experiment in which soil samples were continuous
cultured. The results showed that, soil samples were cultured for 25 days in different reagents, the available potassium content in
each treatment was higher after adding oxalic acid (157.65 mg/kg) and lower after adding sodium citrate (98.49 mg/kg), the
differences among the varieties were significant. There was no difference in acidification and complexation under the same add
concentration. The research suggested that available potassium releasing mainly depend on acidity of solution when the solution
with high concentration but complexation of organic ligands turned dominant as the solution concentration was low. The process
of available potassium releasing from soil is a cyclic process in which soil was acidified after complexed by organic acids. It
should be considered as a theoretical basis how to increase the content of matter with complexation in rhizosphere soil for
fertilization and breeding.

Key words: Cinnamon soil; Potassium release; Acidification; Complexation; Chemical simulation; Organic acids
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