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Research on the activation and regulation of soil phosphorus by organic acids
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Abstract: In recent years, soil available phosphorus content of farmland soil in China has increased, aggravating the risk of water pollution

and phosphate rock depletion. Therefore, rational utilization of accumulated phosphorus in soil is very important for sustainable
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development of agricultural production and ecological environment protection. In this paper, VOSviewer keyword co—occurrence analysis

and statistical analysis were used to analyze the literature on soil phosphorus activation, including the types of organic acids, research

overview of organic acid-activated phosphorus, including results, influencing factors, and activation mechanisms of organic acid-activated

phosphorus. The analysis found that research on organic acid-activated phosphorus was still a hot topic in the world. Organic acid can

remarkably improve available phosphorus content of the soil by promoting the conversion of high—stability phosphorus to active phosphorus

by 10~1 000 times. The activation effect of organic acid is affected by its type, concentration, and soil type. Citric acid and oxalic acid had

the most significant activation effects among the organic acids analyzed, and activated phosphorus content increased with increasing

organic acid concentration. Oxalic acid had the strongest activation effect in calcareous and neutral soils, while citric acid had the strongest

activation effect in acidic soil. The activation mechanisms mainly included acid dissolution, complexation, and competitive adsorption, and

the synergistic effect of these three mechanisms promoted the activation of phosphorus. Based on these results, the paper summarized the

study of activation of soil phosphorus by organic acid, which will help provide important theoretical basis and practical methods for efficient

utilization of soil phosphorus resources and water environment protection.

Keywords : organic acid; soil phosphorus; phosphorus activation; phosphorus form; inorganic phosphorus; activation mechanism

R AER LT ERY L — 75—
AUV B AN o] sl 3 AR R B 2 Al A
BRI A K 4 A, 3R B A 3 240wl & it o 2 TS,
M H DA 34 1% (3G 8 R 78 1458 rp 2R, 30O
B T KA E B SRR 0 AR, i EL A T
FEAL R, ey 508 1 458 SRR L BT 5
F R o 3 R S AL S5 AR R — A
BT IEE,

BN B RGBT R Sy B R AR
AR BT IS (CNKD #7020 40 &R, 3k B s 2
FREE AL TE SO AR B[R] L A 2000—2021 4,
LR P SCSCHk 124 5 o B BER 2R Hh B SCHR, B

SCHRBRAR AR ORIEE Tk FRAE Oy B OGRS 5 2,
W AH 7] 2 SO 317 5 3, AL VOSviewer 1.6.16
Xof G 2R HE A SR R AT O S ) R A3 7 2 o A
YR>3 YOG AL AT AL R 45 (18T 1) o 9 iR
FEOCHRIA) T OB B s T RE AR

AR, 3% e MO UG B ¢ R s D) s B AR R R
BUEAH R A s ) — 28, i AT A LR S
BT AL AT 2 UAE G, HoA ﬁﬁzu—l‘_%m (DTEAR
ZAE)IE BLERLE AR T A LR B o I A A
JE— A R B AR AL, LA O T A HLIRR 15 AL
A ZE P AR T AT HLER AW E 7 LUK, S s
b 22 5 W N ) ] 38 S5 48 B A AH G P3R5 (2) A7 AL

RIS
e
AR
o THE o
peam
- e T
s IR
AHEGIER EEERE
71wt
w 7+ X
L3 v
B A ek EE g ¥ o
T f WA /
s oL R l [ wmiatn
e R @ N B&ﬂ'yﬁf/ ;
Ay \ T : =TT - .,/ <
e : @ o L ) =
= MG i ) / A
/ N || / ké H ®
e £ e ﬁ
A 2] WQ
J rsas%l R
) x g A KEES ETEY
*mj&,ﬁ,; X m ) /
e i aa ; e - pr e e
i Rl -5 y
L TN ‘ » e g
i RN\ / » 4&5} mgﬁ A |
y NZ . N\ y
s [t L e phii o R A
R m‘w b
A \ /
R e/ -
[ 3 / B
KRB wm FER P BEGRR
e .
R g m
R

L L

1% WHART]

Figure 1

Bl #EUARHRREZOTTE
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Table 2 The influence of organic acid concentration on the activation of soil inorganic phosphorus
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Table 3 Phosphorus activation effects of organic acids on

different types of soils
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Figure 6 Schematic diagram of soil phosphorus activation by organic acids
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