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Effects of various low-molecular-weight organic acids on
phosphorus transformation in lateritic soil

LIAO Xinrong'?, LIANG Jiawei', LIANG Shan', WANG Rongping'?, ZHAN Zhenshou'
(1 Guangdong Institute of Eco-Environmental Science and Technology/Guangdong Key Laboratory of Agricultural
Environment Pollution Integrated Control, Guangzhou 510650, China; 2 Center of Expertise in Environmental and
Protection Technology and Equipment Development in Foshan City, Foshan 528000, China)

Abstract: [Objective] To reveal the action mechanisms of organic acids, and provide a scientific basis for raising
the utilization rate of accumulative phosphorus(P) in acidic red soil. [Method] Laboratory simulation experiments
were conducted to study the effects of low-molecular-weight organic acids, represented by oxalic acid, citric acid and
malic acid, on P form in lateritic soil. [Result] During the whole incubation period, citric acid inhibited resin-P(P;)
desorption, while water (control), oxalic acid and malic acid enhanced resin-P(P,) desorption. At the earlier stage of
incubation, all three organic acids inhibited the activation of NaHCOj;-extractable inorganic P(P,), with citric acid
having the highest inhibition effect and oxalic acid having the lowest. Three organic acids activated NaHCO;-
extractable organic P(P3) during the whole incubation period, and oxalic acid showed the strongest activating effect.

Three organic acids enhanced the activation of NaOH-extractable inorganic P(P,) and oxalic acid displayed the
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strongest activating effect. Three organic acids inhibited the activation of NaOH-extractable organic P(Ps). During the

whole incubation period, three organic acids inhibited the activation of dilute HCl-extractable P(Py), dense HCI-

extractable inorganic P(P), dense HCl-extractable organic P(Pg) and residual-P(Py). [Conclusion] Three organic

acids showed different effects on soil P forms at different times of incubation. Oxalic acid showed the strongest

activating effects, followed by malic acid and then citric acid.

Key words: low-molecular-weight organic acid; latosol; phosphorus form; phosphorus activation
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Fig.1 Effect of low-molecular-weight organic acid on
labile phosphorus in lateritic soil

fib A B 1) P, Fr 35 IS 3 S BRAR R 5, 1R
21d 2 )5, BB R I B —2, HERE IR 28 d
IS} TH v B i KA, 35973 35 d I FRAR B e M . £E
BE AT A WLERID G T W R AR, A A R A PR
£ O i A ) o i, R R Ak BERL P 400 )4 P RE R 59,
TEREN L TR BASS N BERR AL FR Y P, B B 2, HIHH
1R

Py & ] LA H A0 A BILBE ) B A 40 W WA )
o IWE 1C FTLLE H, %43 Py & 875 K 77
(28 d)If ik B KAR, A HLER AL B35 1 T %) R, o
R A B 5 ) 2 5 T 35 (P<0.05) . TE 28~35 d Y
KA TR Py S B PAAK, 7E 35~42 d I 3E AR Ab P
Py SN, HA A NIRRT Py S ERFLE . M
B 1C AT LLE Y, SR A ERTE AR 72 Py S i
BIL RS IR0, R BRI L BE T Ao
22 N FEIERX PHFFEHES SR

M 2A BT 5, EER AL FE ) NaOH $2HUAS AL
P(Py) & EAE 0~21 d FFAIK, 7E 21 d I ik 2 e /ME
(292.34 mg-kg '), 5 FRETAH L, FFARNE BN
11.6%, 2 Ja SOz It i, fE85 7% 35 d B & 2 20t
w2 330.03 mg-kg s AR IR AL FRAERE FRAIIA(0~7 d)
P, S EZET A, 2 Gl E IR AT, Py &
B, 78 21 d B BB ARAE, SREFRATA L, FEAK
W& BEN 8.2%, X Ja B #i It =i, £E 35 d B Py i &)
Bk B i KAE(310.58 mg-kg ™), 7 42 d I L&KL F)]
294.53 mg-kg ' ¥ AR 4b P AE 55 IR ) HH (0~7 d)
P, S EZNET S, 2 G RN R LK, P, &
BEA, 76 21 d B BRI B B/ ME, S5 FRRTAHLEL, IWE&
W& BN 9.8%, Z Ja & It i, 7£ 42 d I} Py L& 7
A E] 321.30 mg-kg s 104 HE AL 5 55 7R AT AR L,
P, SR I, 21 d LRSI N Ess . w
FR AL HE RS FRATAH L, P,y & S PR AR A B e K, R
B LR (1075 {0 B8 ) B 5t

M 2B BN, BE A 5 TR R] B A, FERR R
RIRALEE () NaOH 2 HUS AL P(Ps) & & B & T+
(P<0.05), 7E 21 d It o1 & 73 8ok 2 KAE, 7390 N
138.28 1 146.52 mg-kg ', 2 JG B F#AIG, 7EX5 9% 42 d
IS}73 ) FAR 5] 92.45 A1 101.74 mg-kg™; 177 % HE R4y
BRRR AR Py & BAE 0~7 d RN AR, 2 )5
NI, 75 21 d WA B K E, 2 J5IE T REAIL,
1 42 d PRSI RAR. S ANIERALHN Py & EAEE
AREFRIABE A TR IR 00, R 3 P HLER 6 T
NaOH #REUEH L P(Ps) T4k « 5 HUER Ab HL 5 5%
TEARLL, BHLER AL P SBA 4d N EEET
XT HE (p<0.05), 7£FH A 7] B 22 3 A8 2. 3% (P>0.05),

http://xuebao.scau.edu.cn



5 ]

BB R, S5 AN R RSN 31 A LR A 21 3 3 S e AL R i

33

350
340
330
320
310
300

w (P,)/(mg-kg™)

290
280
270
260

—e— HfR

[ A:NaOH #2HUETHL P(P,)

21
ly/d

R R

160

150

140

130

120

110

w (Ps)/(mg-kg™)

100 #

90

80

B: NaOH &t HL P(P,)

21
by pe/d

FE A, F—E R LA — MR NS R, R0 HR ] 22 7 AN 2.3 (P>0.05, Duncan’s 7).

& 2

N F BB R LR R M RS

Fig.2 Effect of low-molecular-weight organic acid on moderately labile phosphorus in lateritic soil
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