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Effect of potassium humate and phosphate fertilizer application method on soil phosphate mobility

WANG Min"?, LIU Shi-lei*, ZHANG Shuai’, ZHANG Qiang"’, MU Kang—guo’, CHEN Qing"*’

(1.State Key Laboratory of Efficient Development and Comprehensive Utilization of Nutrient Resources, Linyi 276700, China; 2.College of
Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 3.Kingenta Ecological Engineering Group
Co., Ltd., Linyi 276700, China)

Abstract: With the popularization of humic acid functional water—soluble fertilizers, the risk of non—point source pollution caused by leach-
ing of soil phosphorus has increased because humic acid has a significant effect on the mobility of soil phosphorus. It is particularly impor-
tant to determine the influence of application methods of humic acid and phosphate fertilizer on the mobility and leaching of phosphorus in
soil. The optimized application method of humic acid fertilizers may contribute to the reduction of phosphorus leaching and non—point
source pollution. In the current study, the effects of the application method for potassium humate and phosphate fertilizer (the main raw ma-
terials of humic acid water—soluble fertilizer) on the soil phosphorus migration ability and leaching were investigated using a soil column
leaching test. The results showed that under the same irrigation conditions, application of phosphate fertilizer topdressing with potassium
humate as the base fertilizer significantly increased soil phosphate leaching, and was 244.08%, 78.51% and 35.34% greater than that of the
treatment applications for potassium humate topdressing with phosphate fertilizer as a base fertilizer, phosphate fertilizer as a base fertilizer
without potassiurm humate topdressing, and phosphate fertilizer and potassium humate as a base fertilizer, respectively. The content of
available phosphorus and total phosphorus in soil increased with the increase of soil depth in the treatments of application of phosphate fer-
tilizer and potassium humate as a base fertilizer and application of potassium humate topdressing with phosphate fertilizer as a base fertiliz-
er, which was similar to that of the phosphate fertilizer as a base fertilizer without potassiurm humate topdressing treatment. There was little

effect on the content of available phosphorus and total phosphorus in the different layers of soil when potassium humate was applied as a
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base fertilizer with phosphorus fertilizer topdressing. Phosphorus leaching slightly increased when potassium humate was used as a base fer-

tilizer. In conclusion, the same input amount of potassium humate as a base fertilizer and phosphorus solution as topdressing fertilizer had

the greatest promoting effect on soil phosphorus movement, which increased the risk of phosphate leaching. Phosphate movement and leach-

ing in soil could be reduced when phosphorus solution and potassium humate were used as the base fertilizer and topdressing fertilizer, re-

spectively.

Keywords : potassium humate; phosphate fertilizer; application method; phosphorus migration; leaching risk
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Table 1 Properties of the tested soil in the leaching experiment
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Table 2 Amount of phosphorus leaching under different application

methods of potassium humate and phosphate fertilizer (mg)
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WA A O, T S BV VR U e R v R R A B R R Y
B - B[, T B - SR AR TR R0 5 3, SR bk
VSV TP 2R 0 [ A R B, R B R ik e
EEIIE
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AN TR) Ak B - 3 5] 1T B 4B Y S pHLUEC A AL
J ARG A DM N 2 3 R . EAIRIE IR P,
25 A B A S TR Y A B B Y A i R R A
KKF, HI R A DG . B L e 2% A0 TR A2 RS
A EERENHES. AXTEBRENTIBESSE
HUIE RS A AH DRI Y 6 B, H 3B R 142 1 B sh 1
Y B 2 K PR (R TR AS o X LU TG S A R A
TINE CK A FRFN P AL B, - 35850 T A9 40 5 i S5 A bl
Jo O B S AR OC O R . T AR T AR R B A N Y
P—HA ZbFRAI P+HA b ¥R rf | A 39850 T A9 2 5 S 4D
SRV E AR . X ATBRSE T
FRER )5 I T E A LR &, e T LI
— 214 —

FUURS &S EZ MR, gm eSS+
S| pH AR OG5 2 b, X T CK AR B, 4 3935 1 4
W5 pH 42 3 IE AR OCOC &, X T W I it A Y Ak
B, TR A R ILVE T, 8 4wk S pH
PR B AR, R s e rp e e R, 3
rhy £ H R R AR 1) TR Bt SR S5 5 Al IE H
(1) oA B RS, DRTT , BR HA-P b3 R R A AE 7 =X
AN )T B0 25 S5 A, LR 25 A 3 A S T P A
WIS ECHEM R EIEMHX KRR,
32 BHEBMESBHIEARBER AKX L EBRKE
=M

JE§ R TR 2 i) = 9l R W B sl P R R AL DA
TN IREA SN o R R K4 T A ALER S )
it A 3, FLA R I RBE SR TR
RESL A 5 W IR AR 5 4 398 e (AR 1T 10 R 467 e, S8
MR 5 3PS Bk ERAE R T R ARG BRI, 2
A S Pl A i, AT B i 1 v A K PR B
Tk FEMEIR HAT R He AT AL, w] AW B 4= 4 v
(1R Tl R MR 5, D2 - X 1 W 181 2 B 546
BOREETHRAICRE AW, @k N HA- 4 )&
(M) - PR L 55 45 5 W0 4 T 5 - 11, ok 22 A sk
8 1 Xl ) 2 T B DA 00 o1 - 3% B S v [
FE T EE R N 3w 2 i A e, R AR IR A
R L Tt P B A (P) A B i P ol P A vt S
FREH (P-HA) B 0 T L Rk ih i 48% L) I,
HIEFE R AR UOKE B, W4 s T L
VT4l R AL AN AT ML B o, 10 BH N R i 3 SR
MR, A6 A A R A T LA ] 4 R R A sl

®3 FELETEFNELBHEES pH EC BHLR ERHEH
Pearson 2 £ 1 B & 44618
Table 3 Pearson coefficient and significance test of total
phosphorus content and pH, EC, organic matter, and available P

in soil profile under different treatments

s , T
pH EC . Available
Treatment Organic matter
phosphorus

CK 0.705%* 0.800%* 0.814%* 0.694*
P-HA -0.708* 0.996%* -0.973** 0.947%*
HA-P -0.933** -0.279 0.333 0.931%*
P+HA -0.913** 0.996%* -0.856%* 0.998%*
P -0.729%* 0.997%* 0.777%* 0.996%*

HA -0.018 0.859%* -0.211 0.759%*

L e T R R A 22 SRR 31 59% 1% 7KF- o
Note: * and * * respectively indicate significance levels of 5% and
1% respectively.
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