2018,37(5): 948-955 Ko RO R ¢ 2 4R 2018 4E 5 A

Journal of Agro-Environment Science

KO, BT, WOEOR, A BSIAELBE AR WAL S H R B SRS M BRI S )], Al FREERL AR, 2018, 37(5) : 948-955.
ZHU Jian, FAN Bing—qian, GAO Bin-bin, et al. Effect of magnesium oxide and alum addition on soil labile phosphorus in a high P content vegetable field[J].
Journal of Agro—Environment Science, 2018, 37(5): 948-955.

an ISR AL $2 0 5% BR AL X 35 B S i L IR I Bk Y =2 M

K OR BEH BBER, K OF

(A L35 Qe S8 AR i i S0 3 v AR R A B IR PR 22 B, JEaT 100193)

IR A N 2 et DO = 7 N D DR € I B U R B B S AW A e 4 vy | E =R = A LW e o7 N i 71 BRIZ A=
Yy, W5 HXT £58 0.01 mol - L' CaCl, 1225 .0.5 mol - L™ NaHCO, B & 1 R R AL 0s2 i, 2580 . SoRat b st Bt b BEAR
Fe 18] 53 AN 0.5% 1 2.0% (m/m ) WY FAEE ERWIBLEHNR S W05 55 45 d 5, ¥ 10 3 FRAR T 138 CaCly 4805 & 5. dShnéafl
Pk B AL AT BRI T 87.8%(0.5% ) 98.0%(2.0% ) Fl 44.4%(0.5% ) .88.8%(2.0% )] CaCl, RH-BE & &, 1 & 1R AW B LBUR
B B35 TR N 2.0% B A0 R RLE HOR A W%t 1238 NaHCO, B4R A B AR B T, (A AL BE FIAR B LA TR A W A -
58 NaHCO; 2 HERE M BUR 55 T2 . XTREFR 45 d J5 19 13T Hedley 43200 B2 41 73 8 B, TN A Ab Sl i B L i B R AIR T
13 H0 B EBER NaHCO, 1232 S & it R I LI & 15 T 138 rh NaOH 242 S0 & 1 o SUI0EE (B WO AN L 33 Ml
AR A AT R S B E R 2 CaCl-P AR B TS L E Olsen—P U0 1 25 1) F 2 A

SRR - R 0 UL DI B OB A B R T8 E

hESSHESS153.6  XLEERE:A X EHES:1672-2043(2018)05-0948-08  doi:10.11654/jaes.2017-1247

Effect of magnesium oxide and alum addition on soil labile phosphorus in a high P content vegetable field

ZHU Jian, FAN Bing—qian, GAO Bin-bin, CHEN Qing"

(Beijing Key Laboratory of Farmland Soil Pollution Prevention—control and Remediation. College of Resources and Environmental Sciences,

China Agricultural University, Beijing 100193, China)

Abstract: In order to study the effect of different kinds of phosphorus(P) stabilization materials on the fixation of soil P, an incubation exper—

iment was conducted to investigate the abilities of magnesium oxide (MgO ), alum, and their mixtures at different ratios to reduce 0.01

mol * ™' CaCl, extracted P(CaClL,—P), 0.5 mol L™ NaHCO; extracted P(Olsen—P), and the soil P fraction. The results indicated that the
addition of MgO and alum could significantly decrease the soil CaCl,—P level compared with the control treatment, and this occurred at both
0.5% and 2.0% soil dry weight. After 45 d incubation, MgO decreased soil CaCl,~P by 87.8%(0.5% ) and 98%(2.0% ), whereas alum addi—
tion reduced soil CaCl,—P by 44.4%(0.5% ) and 88.8%(2.0% ). The MgO, alum, or a mixture addition at 2.0% soil dry weight significantly
decreased soil Olsen—P level. The decline of soil CaCl,—P and Olsen—P influenced by the mixture of MgO and alum was less effective than
that of MgO and alum, respectively. The results after measuring the soil P fraction by Hedley fractionation indicated that MgO or alum addi—
tion significantly decreased the soil labile P level, and alum significantly increased the NaOH extracted P content compared to the control
treatment. In general, MgO significantly decreased the CaCl,—P levels, but alum also significantly decreased the Olsen—P due to the different
P fixation mechanism.
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Table 2 Design of soil incubation experiment

BRI, i T 3 5 9 I R e 1 - 98 32 1 e PUILHR Mm%
S N— N s, 2y C
W FR S Y KR B B0 R R X R A 1 - N W’EAI | .
il L‘lyiﬁiix Ii]’é@kﬁﬂ‘@%ﬁ@ﬁﬁﬂ?lﬁﬁii%?ﬁ PR, ALH TR Alum) 20
IR D pH A 764 A R L OO o

A5 PAIb 5T s 1L DX A it =2 L SR M-H ALEE(MgO) 2.0
FEXG R E N B TR, W I A LT E AMI5-L LA =15 0.5
0.57%1 2.0% 198 B ARl —# R4 FRFE R AMISH RIS 20
RBE . BB IR A e 35 45 d N T R AMI2-L %‘”jmﬁi” 03

N . AM12-H ERERL AR =12 2.0

2 qEZE 5 SRR ) A
[ X SR B2, DA 1255 b Az (] L L 0s
1 1:71-*4 l_ﬁjj—% AM11-H B E AL EE=101 2.0
AM21-L I E AL EE=201 0.5

1.1 X584 AM21-H FE LA =201 20

(1) A5t 4 398 - A It B g b i 5 1 AMS51-L, LA L =51 0.5
X PGt H 0~30 em +)2 . AR, £ AM51-H B =501 20

F 1 kTR R
Table 1 Physical and chemical properties of test soil
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Table 3 Effects of adding MgO, alum and their mixtures on
soil pH at different incubating days

1d 15d 45 d

05%  20%  05% 20%  05%  2.0%

Alum  7.4g  7.6h  7.5h  705h 685  6.66f
MgO  947a  98la  9.17a  982a 8.64a  9.52a
AM15  936b  9.64b  890b  9.68b  8.1lb  9.46a
AMI2  895c  955¢  8.60c  95lc  7.76c  9.31b
AMI1 8584 9364  8.17d  922d  741d  8.77c
AM21  7.8% 859 772 783  720e  7.57d
AMS1  727f 754 728g 723y T.04f 7.5
CK 7.36f  7.36g  739f 739 730e  7.30e

T ARG R ] — 16 B A B A 22 57 B 3 (P<0.05), T [l

Note : Different lowercase letter indicates significant differences among

Ab R

different treatments in same ratio( P<0.05 ).The same below.
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11 EC AT (mS-cm™)
Table 4 Effects of adding MgO , alum and their mixtures on
soil EC at different incubating days(mS+cm™)

1d 15d 45 d

05%  20%  05%  20%  05%  2.0%

Alum  220a  344b  18la  3.13b  168a  2.83b
MgO  LI12f  137g  0.88g 102  084g  0.90g
AMIS  1.26e  1.82f  1.02f  1.39f  0.93f  1.24f
AMI2  130e  23le  1.14e  173¢  107e  1.5%
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AM21  1.56c  3.04c  143¢  29lc  133¢  2.74c
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CK 0785 078h  072h 072k  067h  0.67h

pUeLi]

MERGY T, B 158 CaClL-P SUR & B 1 2
AMI15-L 4b38, 3F H & A AL BETE IR S b i o E
BN IR A PR CaClL—P RUR Ik S5 , (HIR
E WA 148 CaClL—P RCERABAR L T m L3 T
 0.5%A £ AL

W 2.0% AN R #4041 RHS 13 CaCl-P 5 &
AL ULIE 1(B) . 7E 2.0%48EREE R , fir AL BE#R AE
B E R LI CaCl-P &, IF HFE(K L3 CaCl-P
PIRCR LT 0.5% BN IS . 5 AREL A X REAR L, B
1% CaCl—P #5522 1 J& M—H . AM15-H . AM12-H
LhFR 7EREFE 1.15.45 d 5, 135 CaCL—P A3 RIFEAL T
99.1% .98.3% F1 98.2% ;99.0% .98.8% F1 99.4% ;
98.0%.97.5%HN 95.7% . AN[FT 0.5% %R ,2.0%
BAEE T BB IR A9 P AL EE 5t i/, 2440 0
LA AL EE=2:1 1 5:1 B}, Bl AL PR AR 1= 458 CaClL-P 2%
BLHR MG T8 2.0% 005, 5 5 BTk

57, a A(0.5%)
i | | a

200 | B

—~4 [ i

S 151 |

18 ib

<HI | s d C
-1 ib H

T ¢ =4

g o =4

S s fe:i‘~~11| =3

oL ikssliE ]

15 45
Frgrmtla)/d

55T 0.5% U IR BT ) M-L AM15-L Fl AM12-L
ARFE T HLLTE 2.0% 0 INERBE TR 15 5% 1 d 15 d Fi1 45
d J5,AM15-H &b¥ AMI12-H ZbFRF1 A-H b3 2> [a]
XA 445 CaCl-P YRR TC B Bk 2 5. 35FR 45d
J& , AM11-H ZbBEAT M-H 4bBE 2 [l do TG g & 22 5

TE 0.5% GBS BEFN 2.0% 8 AR E T, W5 55 3%
A [A]  ZE K, 1458 CaClL—P & & ¥ HH I T S8 e hin i
WA M 2.0%%INELE T CaCl,-P P Y & /b F
0.5% VS INBREE o 7 0.5% IS FE AN 2.0% 78 IAhEE T
W 2 AL IRES Ry AM21 Ab3E, 14 CaCl-P it
Ay AT 4.43 mg-ke™ F15.18 mg-kg,
2.4 11E Olsen-P £ =354k

S 3T 0.5% 1A [8) 4l Ak b kL S L 4
Olsen—P 7R LI 2(A) fEEE SR 1 d J5, g Ab 3t
#B AR W E FEAR 13 Olsen—P i, Hoh 2R e B 5 19
J& A-L M-L Fl AMS1-L 43, 43 S FEAR T 27.7% .
23.6%H1 25.1%1) Olsen—P . {H [ 5 3% 55 i) 8] () SE
M-L.AM15-L AM12-L FIAM11-L Zh ¥ 4 5EO0lsen—
P &g W E I, R 15 d 5, AM1T-L 23 AN =3
A Z BIAFAER EEESEHR 45 d)E,
M-L AM15-L AM12-L fil AM11-L 4bFH 525 F14b B
Z R E . M A-L il AM51-L gbBH v 435
Olsen—P % 5 I e A W A5 35 5 Bsf [1) B4 T 84 0 o

Whn 3T 2.0% A Rl EEAk 5 5 133 Olsen—
P &AL UL 2(B) 75 2.0% 4 RS E T, By kb 38
# 8  2 B A 1 4% Olsen—P & i, Jf HFEAL 1 4%
Olsen—P BRI T 0.5%5 i B, HoH s S f i 25 1)
J& A-H AbEEAT AMS1-H ZbBR, 43 5IFEIK T 51.2%H
45.4%11%) 133 Olsen-P i, 11 H, 25 F 0.5%45

251, a B(2.0%)
T, 20F} | P i

) 5: [

= 15+

oo

11

% 100 b

3

< 1 >
&) Skt

15
FEIrmm)/d
[ICK EAlum W MO FEAAMIS BiAMI2 EFAMI1 B AM21 £ AMSI
A0.5%) \B(2.0% )53 | Fn AR L 43T #Y 0.5% 01 2.0%. T[]
A(0.5% ), B(2.0% )represents the addition amount of soil amendments are at 0.5% or 2% of the soil dry weight respectively. the same below
1 REEEALFIXS A E 3 7R A 8 T 118 CaCl-P 2 EHIFME

Figure 1 Effect of different amendment on the contents of CaCl,~P in soil at different incubating days
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Figure 2 Effect of different amendment on the contents of Olsen—P in soil at different incubating days
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Figure 3 The changes of P fractions in the soils with different amendments addition after 45 d incubation
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HAE S INEE IR A P e i 2, B IRLK
fife ) HARTRES A T 0o Ak sE, INITRRAIR T4
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[, ASEERE5 R T 0.5% 7 Ak R 1)
AMS1-L Zb3R, B35 15 7205 0] ) 4, Al 4 B 1) £
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FHEAE(FR 5), BRI L T Bl & 158 pH (EREAC, 115
CaCL-P S inpyEig: . X Al RESE R bt pH ()
Fhi , HoPOs 23 10) HPOT#4 4k, 1 HPOS R i AR T
H,PO; , DT 5 B0 1 5 0 0k LBl CaCl, V5 WMOIR R
S, i AMS1-L AbBR R B AR 5 4 2, HL 43 pH
Bt 55 EF 1) P9 B4 AR AR R B 3/, % 48 CaCl—P %
RIS .

PL 25 SRR, 14 CaCl-P & 2 IE 5 A AL BERN
BRI M A O, A 38 pH (A 56, HHEFRY
POY (HPOY \H,PO; fig Fl 48 fb BE 3R MR AL A9 -OH & A=
TS S5 1 DA T A R o 1 , (FLfR: AP/K i A 1) Hv2s
FE OHGEIHAE , T R Ak B BT 1™,

R 5 EFHEAEREIR L1E CaCl,-P # Olsen-P §25 pH [8]
B Pearson ZREFNEZHERIE
Table 5 Pearson coefficient and significance test of CaCl,—P
content, Olsen—P content and soil pH value in soil with the same

treatment at different incubating days

CaCL-P Olsen—-P

Qb3

0.5% 2.0% 0.5% 2.0%
Alum -0.775% -0.944* -0.481 -0.547
MgO -0.997* -0.799%* -0.977* -0.876*
AM15 -0.990* -0.828* -0.986* -0.884*
AM12 -0.949* -0.801* -0.973* -0.913*
AM11 -0.952%* -0.889%* -0.844* -0.969*
AM21 -0.813* -0.945* -0.664 -0.802*
AM51 -0.558 -0.891* -0.615 -0.554

CK -0.900* -0.035

TE: * R USRI R B 00 55 57 A [ i8] 59 1R R s B2 =2
If) 25 57 2. % (P<0.05) .
Note: * indicates significant difference among different addition in the

soil adding same kind of amendment and cultivating same time(P<0.05).
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Figure 4 Regression analysis between the reduced amount of soil
CaCl, extracted P level and the added ratios of alum
to MgO into soil
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Figure 5 Regression analysis between the reduced amount of soil
Olsen—P level and the added ratio of alum to MgO into soil
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