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Table 1 Basic properties of the soils in plot layer (0—20 cm)
EX: £ i) q AL AR R AR 245 ARG
Soil type OM/(g+ kg™1) Alk, N/(mg+ kg™!) Aval P/(mge+ kg=!) TF-Avall K/(mg+ kg=!) Total Ca/(g+ kg™!) Exchangeable Ca/(g+ kg—1)
WG 846 8. 39 82.46 29. 95 310. 64 19. 14 3.26
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Fig. 1 Kinetic curves of Ca release on soil with

the different additions of oxalate acid
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Fig. 2 Kinetic curves of Ca release on soil with

the different additions of citric acid
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Table 2 Four kinetic equations for Ca released on soil with the additions of organic acid
Abya Elovich 7772 Langmiur 572 W
Treatment S—A+Blnt ’ /S—A+B/t ’ 10— A+Blnt i
popies y=0.045 0x+0.910 1 0.948 2 y=0.842 3z+2.735 4 0.999 9 y=0.041 2z—0.081 0 0.947 8
0.2 y=0.015 4x+1.415 1 0.753 5 y=0. 666 8z+0.191 2 1. 000 O vy=0.010 6210. 347 2 0.751 3
0.5 y=0.078 2z+1.315 5 0.667 2 »y=0.576 5z+0.612 3 1. 000 0 »y=0. 054 9x+0. 258 7 0.644 0
B/ (mmol « L—1) Lo y=0.055 9x+2.156 8 0. 869 8 vy=0. 403 3z10.435 6 0.999 8 vy=0.023 82+0.771 1 0.864 7
3.0 y=0.384 8x+1.204 0 0.941 4 y=0. 288 5x+2.407 6 0.999 9 y=0.153 32+0.362 3 0.913 8
5.0 ¥y=0.592 3z+0.301 0 0.982 4 »y=0. 245 0z+5. 708 6 0.999 2 y=0.236 5x—0.032 7 0.964 3
0.2 y=0.029 0x+1.624 8 0.736 3 vy=0.559 9x+0.117 0 0.999 9 y=0.016 8210.486 8 0.879 3
0.5 y=0.067 8x+1.715 2 0.773 6 3y=0.484 9x—0.188 6 0.999 8 y=0.035 22+0.542 8 0.777 8
Fr¥ER/ (mmol « L—1) 1.0 y=0.240 6x+1.528 6 0.938 8 »y=0.337 3z+2.087 4 0.999 9 »y=0.099 3z+0.501 8 0.930 9
3.0 y=0. 349 1z+10.279 0 0.863 2 y=0.082 1z+0.043 5 1. 000 O y=0.030 5x1+2.334 0 0.861 2
5.0 »y=0.748 1z+13.401 0 0.963 7 »y=0.055 0z+0. 250 4 0.999 9 »y=0.045 4z+2.612 8 0.963 2
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Fig. 3 Kinetic curves of P release on soil with

the different additions of oxalate acid
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Fig. 4 Kinetic curves of P release on soil with

the different additions of citric acid
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AE—EMMETER EZRE G T, S awn
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T EEN BRI TIER, B — e E BT
SRR S S BT AN B R A0 3+ R 0 B i = A
MR . B IR - 845 B B i B K, W i Y [
ERERZ, B TR, MMERE Bl F &2
B LR T R R BRI R i A IR >R

2.2.4 HNEESTFEA YR L EBER B WA 3
FHEYE  SaXBERBGI R ) ) R
A A Langmiur 745 45 R B4, A S M By, 1 HLAR
HERZ CEY X /NGE 3), EHRNMEDTEF LR
i, BT B VLR M B A3, SE B2 B8/ .
Ve VIR BE R AL AN 5C FR BN TR BE R IR AL 2, (B VR v
JEH SEAEEVIN; mk BEAT B R AL AR OC R 30m TR
FriEmeab i Hid LA 8B/NY SEH. MRIMIKSF&
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BANEITERIIE AR TR, H H SEEKT
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Table 3 Correlation coefficents(r) and standard error(SE) of four

kinetic equations for P released on soil with the different

additions of organic acid

Ab¥E Langmiur 7 t/S=A+B/t
Treatment #1472 Fitted equation r SE
g vy =0.239 1z+0. 231 3 0.999 7 1.378 8
0.2 y=0.195 8x+0. 645 3 0.999 7 1.185 3
0.5 y=0. 143 1x+0. 087 0 0.999 8 0.699 4
HR
1.0 y=0.115 92+0. 014 2 0.999 8 0.577 9
/(mmol « L™1)
3.0 y=0.051 9z—0.023 5 0.999 6 0.342 0
5.0 y=0.041 3z—0.121 5 0.999 3 0.359 7
0.2 y=0. 460 0x+2.324 9 0.995 0 10.991 4
0.5 y=0.415 22z—0. 099 8 0.998 1 6.055 5
Pk
1.0 y=0.431 1z—1.564 7 0.999 3 3.814 3
/(mmol « L—1)
3.0 y=0. 062 9x+0. 022 3 0.999 9 0.197 4
5.0 y=0. 047 4x+0. 096 0 0.999 9 0.100 4
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Effect of Exogenous Low Molecular Weight Organic Acids on Soil Calcium,
Phosphorus Release Kinetics Characteristics

LIU Hui, LI Jie, HE Yunlong, WANG Jigiong,ZHANG Dageng
(Institute of Land and Environment,Shenyang Agricultural University,Shenyang, Liaoning 110866)

Abstract: Cinnamon soil with relatively high calcium was used as material, using batch method of constant temperature
oscillation, the effect of two kinds of exogenous low molecular weight organic acids (oxalic acid and citric acid) on soil
calcium, phosphorus release kinetics characteristics was studied. The results showed that adding oxalic acid and citric acid
could promote the release of calcium element in the soil. With the increase of organic acid concentration, calcium releasing
quantity in the soil increased gradually. The activation capacity of exogenous low molecular weight organic acids to
calcium element in the soil was oxalic acid<Ccitric acid. Adding oxalic acid promoted the release of phosphorus in the soil.
As the concentration of citric acid was low,it inhibited the release of phosphorus. But with the increase of the oxalic acid
and citric acid concentration, releasing quantity of phosphorus increased gradually. The activation capacity of exogenous
low molecular weight organic acids to phosphorus element in the soil was citric acid<Coxalic acid. If it promoted the
release of calcium in the soil by adding oxalic acid and citric acid,it could inhibit the release of phosphorus, Conversely it
could promote the release of phosphorus in the soil. Effect of exogenous low molecular weight organic acids on the release
process of calcium and phosphorus in the soil was available langmiur equation for better fitting,

Keywords : low molecular weight organic acids;calcium; phosphorus; kinetics
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