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1.1 IR

o1 R AR HIEREE L R 2L (0.86%) B 35
(PAC-L) CIEAIFERR N 58 ol RO K 22 R 3 T 48 i
Ui ) 5 - R AL R 8 (7.72%) B i 3% (PAC-HD

(Y7 EER/NGHBRERH). LEXATET 2
mm i 2 FH , 2 Fh 88 g TSR L, ) b e L
1358 0~20 cm PRk 2H B S T BEERAL R SR SR 1. R
2 ffion. Hrp PAC-L -3V H A KRR N
19.3%, PAC-H 14 22.8%.

& 1 X 23 69 Bk 48 AR,

Tablel Particle compositions of the tested soils %
iR 1- 3% Tested soils >2 mm 2~0.05 mm 0.05~0.01 mm 0.01~0.005 mm 0.005~0.001 mm <0.001 mm
PAC-L 5.53 70.21 9.43 5.67 3.78 5.37
PAC-H 6.48 71.37 3.74 5.61 3.74 9.05
K 2 BX LA R
Table 2 Situation of soil physical and chemicalproperties of test area
fER 13 Tested soils pH 18 HHUFRI(GKgT)  EE/(g kg™ ST (g kg™t TR (mg kg™) HAE(mg kg ABUR (g em®)
PAC-L 8.34 225 1.04 0.73 6.3 148 1.10
PAC-H 7.83 13.8 0.87 0.29 224 101 1.30

1.2 It

2 fih 3% (PAC-L.PAC-H) )15 B ANt T (CKO
I BEERES (MCP) . B R — 82 (MAP) ., B2 % (DAP)
AANKEEE, PETEAE B IR AV W 3 . BEAEA
B9 P05 160 kg/hm? CRGHE P 52 7 5 #4228 B A 3 2 T
&), X}’ MCP 4 1000 kg/hm?.MAP 3y 262 kgthm?,
DAP Jy 348 kghm?, i KR IR — £ A IR — 44 Tl
WREMEI, PURE (N 46%) #RSEMARK,
BRI E 5 . S AL BIRA KB 4 285 mYhm?,
A H 7 1L A T R SR K 25 P (2 475 mPhm®)
L5 2009—2018 4FixHh X D8 2 A F #1350 A RPN
& (181 mm) AN E, WGBSl 12 Hh X R
T R AT Y B

% 3 R E e kKR
Table3 Properties of phosphate fertilizer

RRE AT pH

Feft?lfj:f tfpes pH ci% jatfrrfez soﬁtion i#fi21g Solubility
MCP 2.38 14.42
MAP 4.35 23.45
DAP 8.16 52.88

13 REEE

B EAER Bt PVC 2, & 70 cm (60 cm f&
M2, AR 7.5cm, BRI N 44.16 cm’. D%
F1 100 HAYJE e i E] PVC &R, M Al k
21 3 om A TR LA 1E 3BT, AR5 PVC &N
BES SJURER LA, B7 1B REETK R & LI B TR TR
P EE BB IR N IR RSCE 2R s @73 A% S5 L3RR
BIFHATE 2 mm AR, 2 PVC &,
Sk N 40~60. 20~40 cm XML E, )2 0~20 cm
IR IE & (P,0s) N 0.0707 g, WENESG

BN @FHHEREE LA TR 2 R EHEE
g%, LABS oK i s BUHESIR I AL e i %5 @PVC
ERNTHARZECIE &, HZAERKRE L AR
FIH ARG TR 1A A LR ©mliailient,
MR 4K, f8 0~60 om - IEE B H KR (K
PEA ) J2 10 oK H B R AR T RBOK R D . ARG 2%
207K 200 mL, WEEBIRE, LD ERER 7 d i
17 1R, FRIEAT 8 Witk . WWESTTIEWR, fF M
BBIRE (24h UUJE), HUGSH A BARRL, JE
W B B (B U T [ S 0 = A
1.4 MEMBESRHZ®

I 0.5 mol/L RS ANIR IR IR, FHEh
Preb e, LiEe. SEPER-HE DL G
Py KREREE: I RER R -AH R R AR
AW 28 0.45 pm JEMR S It 8 F5 SR I R - EH PR
IR, BRIASHEE (TPP) = TP-TDP; MRk
(%) = (IR Rk E-CK M=k
') [ E><100%; TIEHIEILRE (PAC) (%) =
- 3 Rl 3 4 ><100% .
15 AR

Hed R SPSS 24.0 A1 Excel B A4t 7047, %
F LSD %47 Z E L.
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1 AR B A R B 3 v AN R e el
JIES FRY PRI e B A B AR A 1 . R 1 TT R
PAC-L 4 TP Ji Bk B B R B g in 258 1
BE J5 PR, PAC-L LHEMAR TP i Sk fE %
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AT PAC-H 3. PAC-L 3 () flr A it IE A #8 K
CK-L 7E58 1 X528 2 Rtk 2 18] TP BTE R~ %
MEFERCR, T FElR R A 70%, 115 ) LIk
HEE TR, HEARYERFFE 0.15~0.30 mg/L.

PAC-H 38k IA VR TP 5 53 P il bR i B3 1) 1
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s BEIR A > IR — 4 > 1 RS, 2 8 KM T,
IR — 4k TP o EIRFE 43 Il R B IR — 84 1¥) 1.16 5, 1
TEERES 11 2.65 fi5. CK-H 1] 2.95 fi%.
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Fig.1 Dynamics of soil TP leaching concentration under different phosphorous fertilizers and soils of PAC
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Fig.2 Dynamics of soil TDP leaching concentration under different phosphorous fertilizers and soils of PAC
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Fig.3 Leaching loss of soil TP under different phosphorous fertilizers and soils of PAC
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Fig.4 Leaching loss of soil TDP under different phosphorous fertilizers and soils of PAC
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Table 4 Proportions of different forms of P in TP of leaching

Kb EE Treatments (TDP/TP) /% (TPP/TP) /%
CK-L 71.204.78a 28.80.78a
T BERRAS 68.7821.52a 31.2241.52a
PAC-L )
W — 4 72.1742.27a 27.8382.27a
TR — 4k 70.7642.02a 29.2442.02a
CK-H 71.59+.79b 28.41+.79%
SRR AT 71.80=1.94b 28.20-4.94a
PAC-H TR ER A
TR — %t 80.3442.41a 19.6642.41b
R 4 82.91+42.82a 17.0942.82b

A IR A RN RSB R AR NS FRER R Z L 5%
BEKFE, THE.

Note Date denoted by different small letters in same PAC are different
significantly at the 0.05 level, respectively. The same as blew

% 4 740, PAC-L 1% 3 FiiES CK
TDP/TP. TPP/TP ¥ H %5 PAC-H L3, Bk —
E IR — %% () TDP/TP &2 i T id B FR45 .CK-H,
I BERRES 5 CK-H ZR AR, BiRRkE, PAC-H -
B[ TDP/TP =1 PAC-L 3%, TDP 5 TP ) 68%LL
b, RIEEEEMIA N EERE.

2.4 TEIFHZEREAE ST HIEHIA IR LRI

%% 5 Al%0, PAC-H t3firhil Mmgis . iR —
B WRIR k10 TP. TDP k&3 Bt CK 38N T
6.32%. 18.25%. 31.23%7#1 7.8%. 33.33%. 51.96%.
PAC-L 1% 3 M eI R R EAHEES, HYY
BT 0.1%. PAC-H I 3 Mg iuisk R 2 7
B2, HRPMRIKON: BER — e > W — i > i o
FRAG . MRSk E, PAC-H 35 A A4 ok 26 i 2 vy
T PAC-L 3%,
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5 AR £ L P BER K HA R K F
Table 5 Leaching loss of soil TP, TDP, TPP and fertilizer
leaching loss under different phosphorous fertilizers

Btk

AR R 2R
s Leaching loss of P/ (kg hm?) Loss rate of P
Treatments .
TP TDP TPP fertilizer/%
CK-L 1.0640.02a 0.7740.0la 0.2940.02a /
I REERAS  1.1140.04a 0.7740.01a 0.34#0.03a  0.0640.04a
PAC-L
M2 —4:  1.1120.04a 0.7920.02a 0.32#0.03a  0.0620.04a
M2 4 1.1320.05a 0.7920.02a 0.34#0.03a  0.1020.05a
CK-H 2.8540.06d 2.0420.07c  0.8140.05a /
I BEERAS  3.0340.07c  2.2040.09c  0.83#0.06a  0.2640.07c
PAC-H
e —4:  3.3720.08b 2.7220.11b 0.65#0.06b  0.7520.08b
WEl2 4 3.7420.13a 3.1020.12a 0.6420.07b  1.2620.13a
3 1t

3.1 MEEMS PAC MEFBLHMERBREKRES
RASHISZ

BRI Z B 2R H R B, ARG RIS
ARSI B IR ERAb MR EMERI K SE . AR
RIS TE T AE 2 FhAS[E] PAC FOSEAS t- b, 3 gk AT Jite
N 355 R 2 A S 0 - PAC X6 33 bk P TP
TDP JlR SR EA W70, PAC Bk, Mk 118
T 2 IR B AL RO AR, AT s i A\ B AE
IV B 5 52 R 77, B0 7 T 3l BT O 1 UGS
wnfEmE# L (pH {8 7.8) L, PAC N 14.57%1 3%
(5 KR B 2 PAC S 3.15% L3811 0.49 £, gt
Ab, PAC M3, 3 Rl AE xS 3 kA B
EEZUE, T PAC S g, 3 FPBE AR FR AR A
JE BAXE TP TDP i Sk E AR R s, i B i A
s Pt SR B (1 R AEE B B o iR DA 2
ST RE SR R 2 B AR R /K 7 ) i RS FE A, e dE
W B I 5, T R A2 A ik B e R B A AT
TR MBEAEA b /K 23 a g%, 1T PAC
I 3R B e B, BRI S8 R AR,
PAC =il 138 5 2 A« 2500t 70N v 35 3 ibkis
WRHITEA 22 TDP, L0, w1074, 4y
A /D E YR T R KRG i g I R O i
B TPPIM, A6 rh, MHVA R Bk B Akt
LA KA RIS 5 S B L 5 U] T TDP J2 3K
LA R F B
3.2 BBES@AS PAC RGBSR AVE T

Bt FRRERCARL GO RBERRAES . 8RR —%8) TRl
L (pH N 7.83) MIBEME, &5 R U E
T8 T 2 R0 Ibk I s TR TR — s (VD VA A P > TR — 4
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> R4S, e PAC-H 13 R4t 8 UtkiA G 3
Tl N PRI 451 2R 28 /IR IR - B IR — e > Tl 1R — >
IERERRES, X AT R B B 1) pH {H -5 VA R 3
TEREE R AR5, A3 E) PAC-H 11 TP #it
KBS PAC-L 138K 2.68~3.31 1%, HERMHE: ©
PAC-H 3 KF 0.05 mm -3k 1 Eb 55 v, ks
A, WA Bl IR B 1 B 2 5 B A UK S8 Btk
LR R, @R PAC A 7.72%, T 2%
I T2k, T HEAm 5 54k s, B L3R E SRk
S 2 B R AR e 1 E ERIERY, GPAC-H
3921 pH (A (7.83) B8 KT PAC-L 3% pH {H(8.34),
AT IR R Y,

3 5 Al 3 FpAERMK N Z T 8 YR 5
JE ) BRI L RAE 0.06%~1.26%, J& T~ 1F % W i 4
Sk Y, BARETRBEIE B R B X B
B AT S PR FFANE,  (E 2 H IR AT it i i) A 85
R EI NG 200 Vander 25225\ B 855 BT g 7K 52 (14
B E R 044 kg/ (hm? @), THASCAESERS+ |
BRES B,  RISEC A 7K T - 438 0] HR Ak 2R 2R 1)k
AR 2 /5%, H1.06 kg/hm®. B, ZE4S
A IR A B MBS A A SR, AR AR R

RELHEMER T, REEAN—1NS%, EHH
R TRt — 20 B 5T o
4 25 i

1) bR 40 om 2 BB IR AR
%, PAC N 7.72%LIEMEHR VI TP WK
f& PAC N 0.86%1-3E[) 1.91 f%; TDP /2545 -
WER EER, 5 TP 1) 68.8%~82.9%.

2) 5 PAC v 0.86% 1 #HLL, PAC N 7.72% 1
i MCP. MAP J2 DAP 23 5l 34 i AR bk 1A 451 2
3.60 fi%. 10.40 fi5. 12.71 f¥%.

3) TR - A 5B AR S AN 2 R R 2%
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The Combined Effects of Phosphorus Fertilizers Types and Activation
Coefficient of Soil Phosphorous on Phosphorous Leaching from Chestnut Soil

QIN Yonglin', TIAN Yanhua', CHEN Yang?, JIA Liguo®, YU Jing*, FAN Mingshou®"
(1. College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China;

2. College of Grassland and Resource Environment, Inner Mongolia Agricultural University, Hohhot 010011, China)

Abstract: [Background] Alleviating phosphorus leaching from soil not only reduces fertilizes waste in agricultural
production but also ameliorates its detrimental impact on environment. Phosphorus leaching from farmland is
affected by a multitude of abiotic and biotic factors, and understanding the combined effect of phosphorus fertilizer
types and soil texture is important to develop efficient fertilizer use strategies to reduce phosphorus loss in
agricultural production. [ Objective ] The purpose of this paper is to experimentally study phosphorous leaching from
a chestnut soil as impacted by different phosphorous fertilizers applied to soil with contrasting phosphorus activation
coefficient (PAC). [ Method ] The experiment was conducted in columns packed with two types of soils with different
phosphorus activation coefficient. The fertilizers used in the experiment were monocalcium phosphate (MCP, P,0s
160 kg/hm?), monoammonium phosphate (MAP, P,Os 160 kg/hm?) and diammonium phosphate (DAP, P,Os 160
kg/hm?). During the experiment, we measured the change in total phosphorus (TP) and total dissolved phosphorus
(TDP) in the leachate from each column. [Result] Phosphorus in the top 0~40 cm soil was leached. The TP
concentration in the leachate from the soil with PAC of 7.72% was 1.91 times higher than that from the soil with PAC
of 0.86% at early stage. The TDP was the dominant P in the leachate, accounting for 68.8%~82.9% of TP. Applying
phosphate fertilizer to the soil with high PAC significantly increased P leaching, compared to applying to the soil
with low PAC. Compared with MCP and MAP, DAP significantly increased P leaching. For all treatments,
phosphorus loss from leaching was less than 2% of the applied phosphate fertilizer. [ Conclusion] Phosphorous
leaching from DAP was the highest among all three phosphorus fertilizers. The soil with high PAC risks phosphorous
leaching when phosphate fertilizer was used.

Key words: phosphorus fertilizer; leaching loss; chestnut soil; phosphorus activation coefficient
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