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HEMEM, HREFITE (NCa, M%) , R
T Y PRAERL P PR AR R e MR KR, B
THEABmMAR SR, REEY KR, 7
AR R T L SR, R R R R
JRZS 5 5| S 1 SR Ay A I )R, L 28 0 B A
J§— R FLES I . BrennanZs U RFSE W, i fH
AR Ty 5| e er, FEAEW ™ . Nilsson
2 8 AR 7S R G A K 2 i A L
J5 B S, B R L R LL S R R s R L
SERS AL AE IR, NOSHRG B 1 hn . A, it
FIA R 22 KK I - eco,mfeng ) dEgi%
YOt A R R R, AR R .
i, FHE LT HE . ERILE W HA W
R, 2 AR T i BB B
LS

REASEIEE ARG . A A 7E IR T BT
BB NERE, & A KRR T BB . 45 BE
Wi, SR EEFRICR, nAYGLIRA KT R —
BRI . BFSEM, RESS A EE L T A 25 s K R
HERRE HBEZ L EpH, BNEEE LI e T
B, B e i VO R AR R
AN T S 1T S P 0 L AR, T L) 7 e -
WA RIREBROR . s D TR, R A
BRI AT 4R A b, AL R, MRS
HEpH LKA RO . AT . B B R A e
T, FANESE TUIRGE, REES AT EE AN R AL AT 4R

HORE R ST, LA R 2
pH 0.09 ~ 0.80 5L, £ L nl UL, e 45 B 46 AT vl
R FH R b B2 - Sy R B ) S i kR, (U2
Xof e FH b SR 2 DL R R 5 0 A A R i
A AR, 2 R A R A ML o 7 ok —
PR

WU, A FT 0k R AS A BE AR R A AT X 42,
SR FH () 7 3 36 F 5%y i, e o AT A S
JER Rt - 5EpH . sS itk iR . e etk R 3L 3
T R TR R R FR IR ST A R
AR, B R . BRRRCR . BRTE AL
il LA A R O R HE A R ) i A
B BT T A R AR T RS R TR R R
WAL A S HE

1 MRS

1.1 HREBR

ENL T L (VA A WLl | = 7 S T O S
(26° 51’ 58.08" N, 114° 43’ 25.07" E) .
HEmAHL ~970 m* (68.3 mx 142 m) , +3E
JAJp MR KRG £, FEARBAE MR WL, %X
AESEH H BEEEE] T 756 h, FFEARIR18.6 C, 4F
KL 726 mm, JCREI281 d, DUFESRH,
PomEE, WEE, JE R R I I E 2 K
A

F=1 RIS ETHEN L IEE AR (0~20 cm)

Table 1 Basic chemical properties of the test soil before the experiment

AR MR T
EC TOC TN Available nutrients Exchangeable ions
pH (wS-em™) Agkg") Ngkg /(mg-kg™") /(cmol kg™
P K Ca®™ Mg” K Na~ EB CEC H A" EA
4.70 60.35 23.39 2.33 51.52 57.00 2.13 0.37 0.20 0.09 2.79 544 1.17 157 2.74

{£: EC. TOC. TN, EB. EA. CEC/MII gL T4 BA ML . 2% Hethih i St S 72 feid, T
Notes: EC, TOC, TN, EB, EA and CEC stands for electrical conductivity, total organic carbon, total nitrogen, exchangeable base

cation, exchangeable acid and cation exchange capacity, respectively, and the same below

1.2 R

BEIVEY . FURE SRR R IR R ES S MR R
Foh A by, B B2 o ghn k. B
A (N ~P,0,~K,0 15% ~ 15% ~15% ) . JR%
(N 46% ) . S8 (K,0 60% ) FIHE 45 A £ A

(FR &M hCa0 27.4%, MgO 9.37%, SiO,
26.85%, K,0 5.74%, P,0, 8.58%, MR AIH2.2
mol-kg™, pH8.7) .

Bk 05 40 B8 AT R 7 U8 4R T 20134F . Rl
P AR — IR IR . 0 DA R 2T B IE Sy
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4 1] SRR PSP BEAL X R 75 A T SRR I 1y ke R AR 897

X (CK) , fER BRI AE LA 4 F= 187750
(FRICNCKAT50) . 1 125 (HRid NCK+T75)
1 500 (FRiCHNCK+T100) A1 875 (#picH
CK+T125 ) kg-hm 755 4 56 AL U 4~ A B K .
AMEHEE 3R, BEHLIX4HES], ANXE 30 m?
(10 mx3m) , /MX[E]LLI0.45 mEA0.5 mTg Y H
SERRTE, R, ST HERE . /NI
FH 1] 785 25 o RS =) 0 it A Ak P — 385

A B 2] i A A RS R IGE RE L X it (180
kg-hm™, # (P,05) 90 kg-hm™, # (K,0) 90
kg-hm™, Hrb, BARRE 5300 kg-hm™, JK
#£75 kg-hm ™5 pEENNGAE A E225 kg-hm ™, JRE
120 kg-hm™; #hEM LI E A AE75 kg-hm ™,
ik 45 B A 47 FH kK F it 048 180 kg hm
Wit (P,05) 439 154.4, 186.5, 218.7. 250.9
kg-hm™; JE#A (K,0) 4-%M133.1, 154.6,
176.1, 197.6 kg-hm™, Hp, JRERME AN
I 2 it B B R A B T A IE o R A R A A
SRR, A R} H 2 1hT R
1.3 HRRESHH

K ST BUMURE R AR U5 JF R AT 1y LAl -
FEFI201 64 HE AT UL ARG 0 ~ 15, 15 ~30, 30 ~ 500
50 ~ 70 em* 2 HHERES, T 4 PH B 0 e i
(CEC) ., pH, HSRULANIE., 28 . A
B, BESH . S HbECa . S EMeT ., Atk
K’ ze#etENa", se etk iR i it . st H A sg
PEAL,

TR T s (CEC) SR MRSk As
MsE M pHARH2.5 ¢ 1K R, MBI (Seven
Compact pHil S220, Mettler Toledo, i) {ll
A HEFRCRS - KRR, 5% (Orion Star
A212, Thermo Scientific, £ ) JsE ", ik
PERR B (S HetEH, S HerEAL) R mol-L™
KCIZHe, Hfm ke " stkca™, &2
BetkMg® | L PEK AL e ENa R 1 mol-L' 2
MRER e, TR L (PinAAcle 900,
PerkinElmer, ZE[E) Wl "5 AHUER., &% . A
R HAER A LR

TR 5 440 458 JIE 9 7 rh A SR 0.1 mol-L™' H,S0,
I 5 T ) 1 e S A B P B (I E=1 2 5)
ZEpH5.0, SRIGHIEH,SO I FE T k45 40 B
I g g o e L

TR TR N ARG 2
mm i B T L FE2.5 g TR B OES, B
HER A 25 mLKJE 4300280, 0.002. 0.004 .
0.008. 0.016. 0.032 mol L™ RFIHNO, % Wk FAH
) B2 1Y) R SINaOHIA W, SRJG 125 CAME TR
24 h, ¥i3g6 d, MIEFIFE%30 min/5 IE M
MpH, TIEMZE %55 (pH buffer capacity,
pHBC ) i1 % B Nelson FSun "7 #§ ik iy )7
P

1.4 HEALE
Bid7" A= 4 ( Net alkalinity production, NAP) ''*'=
(pH-pH, ) x pHBC (1)

A, pHFIpH o 53 A3 S A %5 4 6 IE 4k 24
A B 27 5 it N A B ¥ pH

i fk. % ( Acidification rate, AR) '"/=
( ApHxpHBC xBD x V) /T (2)
Kb, ApHMIE TR A AT 5 45 R 5 19 - pHAEfk
i pHBCY IR 50 25 o5 Y 1 1 2 0l 22 v 45 &
mmol-kg ' -pH™'; BDIIXK 4545 A L4,
grom™y VON B TE AT B — R AR,
m*hm?; THIRKEIA], a.

S r A 1L 2 AR SR F SigmaPlot 10 fTExcel
2010HEF T2 VR H B B, SR FHSPSS16.03E 1748
oMo ASTa] ik 3 a] 35 g 14 5 1 22 S ok B A
Z 720 (One-way ANOVA ) Flfg/N ik 22 7
75 (LSDy s ) ZH AT RIS .

2 4 R

2.1 FESEEREEAERT T IEpHAY RN

mEIT L, 5CKAHAMLIL, CK+T50.
CK+T75. CK+T100FICK+T1254L ¥ %10 ~ 30 cm
T IEpHAA W B, XF30 cmPh R EmAAE R, H
H, 0~15 emZr B4 E T1.22, 1.31, 1.57F11.58
ApHBAAL; 15 ~30 emZr 47 170.35. 0.37,
0.42F10.64 " ~pHHBA; . LA UL, +HEpHMY$E
FEEEE0 ~ 15 em M B & 15 ~30 cm, Hr,
0~15 cmik# THi1 t-hm™> AN EO.1
ApHHAL (y=0.10x+4.62, R’=0.85) ; 15~30
em (A1 t-hm ™G AR B A 2 55 0.04 4 pH A (]
(y=0.04x+5.93, R’=0.93) , JHFHFO~ 15 cmAl
15 ~ 30 oms) 3 B B fed 45 400 6 AL P o 34 iy 4 =%
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R CKALFRAIEL, CK+T50. CK+T75. CK+T100F1
pH CK+T1254bF Y 4 HEAZ e PR BV i 7E0 ~ 30 cm i
40 43 50 55 60 65 70 75 80 TG, 30 cm AN RARE, HiA0~ 15 em4y
°l - IS T75.02% . 78.95% . 80.57%H184.02%;
CEN - 15 ~30 cmZ> BIKEME T32.31% . 47.69% . 49.74%
§ M51.28%, Wl UL, REESHERBENCAH &M m, g
e . P IR 2 i AR UG B ARG R, O LR AR e 7
B 55%&% — 0~15 cm BT 15 ~30 cm.
5_&‘ —8— CKeTIS - AR R R A R PR A B M A A e ALY
w0} — A, HE2T R, FMEAEAFERXTO0 ~30 cm AL
BbEH AL AW g, Hep, CKANHM) 1 1

T CKERRRIMMEMWAE, CK+T50. CK+T75.
CK+T100M CK+T 12573 5 &7 £ 4% B >3 450 i JIE 66 Aty b= 3% i
750, 1 125. 1 500F11 875 kg-hm *REABAIEENE . B KP4
TN EESR (LSD) (P<0.05) , F[ANote: CK stands
for traditional fertilization practice of the local farmers and
CK+T50, CK+T75, CK+T100 and CK+T125, respectively, for
treatment of application of 750, 1 125, 1 500 and 1 875 kg-hm™
silicon-calcium-potassium-magnesium (SCPM) fertilizer in
addition to what the local farmers traditionally apply. Horizontal
lines indicate the Least Significant Difference (P<0.05), and the
same below
Bl REFSH BRI AL B R A 3 i pH (oK EE Dy
1:2.5)
Fig. 1 Soil pH (ratio of soil to water is 1 : 2.5) in the soil

profile relative to treatment

2.2 EESHRRAR XS LR AT B ER HY S0
Zid4 a 8T L AL IS, 25 AL Ak B
S kR At T I AR A, AT L, 5

MR S
Exchangeable acidity /(cmol-kg™)

AR
Exchangeable H" /(cmol kg™")

LHAERR (H ALY e, HHEsciEAr &
A& M R A ) LU B A Y B =y, FEO ~ 1S em
15~30 cn /0 513k 8] T 77.51%M144.62% ; CK+TS50
MCK+T75H IR, LA HIEAL 5 28 4 ik A
W FITEO ~ 15 cm 530520 57.57%F154.55%,
TE15~30 ecmZ3 % 423.49% 0% ; CK+T100F1
CK+T12540 #1452 4 Ve A X Je fik, -34S
bk AU 7 58 3 v R A o %) LL 81 A B R /N, T
0~15 cm% 5| H48.77%FM48.5%, E15~30 cm
JLFRE . MU BT, A ES 80 850 Ak B 4 Ak 1R
> A5 it A Ak PO AN 3 R AR T A M RS e HR
AU, T H A BEAR T s e e AL 58 e 1 R
LGB, P R e, AN IR R AR X R . ST
FW, T W H RIAL X 28 e vk /R (1) 53 ik K
NG T IERAAR A G, RACTEM™E, £
PEAL BT & He il 0 L X S AR g 4 R A
—H.

A PEAL
Exchangeable A" /(cmol -kg™")
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Fig. 2 Exchangeable acid in the soil profile relative to treatment
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2.3 EEFSHREEREN HIEBR SRR

TR WA TR (EC) BB M1 F
Ve SR, AT R HOK R TEE T Y L T
ARG M 20 ~ 70 cm - HEH S5 25 I3,
Tk 5 A0 I A B A EC A CK AL FEAE O ~ 30 em A5 fiif
e, Hb, CK+T100FICK+T 12540 B A4 42 & id
R, ¥kE T B2 RKF; CK+T754b 3
W, CK+TSOK B4 & i B AR e/, 2258
B, T, L4 a 8ZJ U REASANEEID, 4
Z FHHEATEL 500 kg-hm LA | Al A 232750 ~ 30 cm +
BRI TR . KA M T A i eT
RE AT RS et Eh LB 7, B s b AL

EC /(uS-cm™)
10 20 30 40 50 60 70 80 90 100
T T T T T T T T |
15 Pt
£
S
~
g 30F
oy
=
is)
5]
,Kﬁ 50 i _e— CK
% —O— CK+T50
'H —¥— CK+T75
—4— CK+T100
—&— CK+TI25
70 —

KI3 TEAGEREE AL AL B R Y R T S & (RKEE R
1:5)
Fig. 3 Electrical conductivity (ratio of soil to water is 1 : 5)

in the soil profile relative to treatment

2.4 EESSHREREN HIBERHMEREE TR
51 gR RREEMEXN, CK+TS50.
CK+T75, CK+T100FICK+T1254b B Y 4 18 55 4
PEELFE M CKALFRAEO ~ 30 cm A ARt fin (3
2) o Ho, BEEAE0 ~ 15 cm4r B N110.6% |
119.8% . 133.6%M136.8%, £ AbFRH k5T
BEMEZER K H15~30 cm4r9M5.39% .
10.73% . 11.68%F112.98%, fXCK+T1254b 3
25 UL, - RSk R R A B
FEEPLHEO ~ 15 cm 2, I HBE#E S H A
FH B2 5 0 B S 4 K . T g A et AR
MEMB I, CK+T50, CK+T75. CK+T100
FMCK+T125 4k B0y £ I8 1 A1 & CK AL 3 7F
0 ~ 30 cotlAH N W31 K, 1R /N T R

CK+T125>CK+T100>CK+T75>CK+T50, 0~ 15
em & F 15 ~30 ecm. AL, RGP EE AL X) 1 45
AR JLARRT BE Y 5 e 5 A MR R S B AR L, REAS A
BENE A AR, A R R RN B A R R, ELXT
0~15 cm¥MHE K, 15~30 cmEK, 30 cmLLF
SR/

AR P AR S R S R MENa T, Ca’t
Mg HIK DUFR & -FA .t #R2nT 0, 5 CKRARFEAH
lt, CK+T50, CK+T75. CK+T100MCK+T1254k
BRAY 3R Wk Ca™ . Mg™ . K7E0 ~ 15 e
o, Hodr, - HERS et Ca® 3G i AR XK,
AN1.78, 1.96, 2.20, 2.20 cmol-kg™'; +1E
ZHAEMg Rz, 435 H0.87, 0.92, 1.00, 1.07
cmol-kg™', #AbHIZE R EE, HIETHMEK K
B A X N, 43 5100.02, 0.03. 0.04F10.06
cmol-kg™', fYCK+T100FICK+TI1254bHiiA%] T g
EME2E IR, CK+T50, CK+T75, CK+T10040
CK+T1254b B {1 +- B2 etk Ca® . Mg™ e CK AR #
fE15 ~ 30 em[FAAERIL L IG hka s, H A CK+T125
MR E T B EMEE RO, HERHMEKR
CKALFEAELS ~30 cmZER AR E . MUY, +
HEsg itk Ca® . Mg RIK B i A 38 e B4R R
FEO0 ~ 15 cm, B 55 40 6 JIE e FH 2 %) 344 o g
T E B K, 2R OK it ik S A R AR A A T Ca®t
Mg> 15 emPh F 25, WK ILTFILHZ
A
2.5 FESGEREERET LIRS F i = A B ER I

ZMBENF

CK+T50, CK+T75. CK+T100FICK+T1254k
PR IR FAc i (CEC) 760 ~ 50 em+ )2
Wi TCKARI (3R2) , HERHARE . MIRER
B, KOG A K AT AR 5 R ECEC 0 AT
- A LT O B RUA K K . Houles 121
FMoore% 2 HFSE KA K RAES ¢ hm A4 B
R, AU HHECECE Iy, [HR
H 3, AT BE it A D At B )RR A G

T IEpHIE VP T IE R AL A o B 6 A, T AR
WE A E (pHBC) &+ pHB A — A i 1F
PR BTN N R BB 2, AR DT
F3NH, SCKAPEM L, CK+T75. CK+T100
CKA+TI254b # ¥ pHBCAEO ~ 15 cm¥& A3 pr i, H
i, CK+TI00MCK+TI254F k3 T i &1 2%
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4 1] SRR PSP BEAL X R 75 A T SRR I 1y ke R AR 901

K-, BEE 59 M34.85%HM48.51%, 15 ~30 cm
IR RIS ks, H2ESAEE. hItiid],
REES PR BEIEAE X ZERE LR i 1 500711 875
kg-hm™, H L8, A %R & %2+ R
BEE P2 i

XrmtE AN M EERBT S, £
WpHBCH Ak EEZ AN MCECH ¥
w7 A SERFRE M, HECEC 5pHBCZ ]
BEIEAE, HHECECH S, - HEmm s mhik ik
R T ASHIR Y SR A TR A )5 AR SECEC
S5pHBCZ I E R IAT TG LI, w45 4 5 A
LG8 ZE S, 0~ 15 cm T CECH5pHBCE
FLRMEIEME KRR (9=0.037x+5.19, R*=0.87,
P=0.02) , X 5HTABFREERIEA —F Ui REES
PPEEAR S B R % v s AL EE AN T+

PR B A A i 3G 0
2.6 FEFGSREEADXT HIREE T E 2RI

Rk (AR ) AR ™A & HiEpHARfb i 5
T IRFRINGE ph AR A R AL FRFR3TT I, FERZERE
Zeitd a 8FELLAL G, CKANBRAY £ 3EpH ik 56
ATAY4. 785 T4.36, FFET£90.3440 800, S5
0~30 cn H 4R B Rk, IR IR RN AR4F i 7
A HEIAF) 72.86 kmol-hm™a™' . S22 A, 7ERE
Bt S SR A e — o e B A A B 1k i
FRAL IR, W B0 ~ 30 cmH 3R . CK+T50,
CK+T75. CK+TI100HICK+T1254b 3 i i 7= A H
TE0 ~ 30 cmZr 35 79.69, 10.53, 16.2f118.44
kmol-hm>a™, Hr, 0~ 15 cmA 2T HHli580%
Phbo RO, - S0™ A=t bk 0 B0 6 A FH o A 3
JnmiEA SR, JFH EEEPE~ 15 em T2,

R3 TEBBEASESHTER

Table 3 pH buffer capacity(pHBC) and net alkalinity production

e o pwon OE R I Bt LR 2 Nt
Soil layers  Treatments  Soil pH Bulk deniity/ pHB(? | Acidificatiotzl ralte / alkalinity proiluctlion
(g-em™) /(mmol-kg™ -pH™) (kmol-hm™-a™) /(kmol-hm™-a™")
0~15cm CK 4.36¢ 0.89a 21.11b 2.42c —
CK+T50 5.58b 0.86a 20.98b -6.00b 8.29b
CK+T75 5.67b 0.84a 21.80b -6.73b 9.01b
CK+T100 5.93a 0.86a 28.47a -11.42a 14.50a
CK+T125 5.94a 0.85a 31.35a -12.40a 15.75a
15~30 cm CK 5.90b 1.09a 10.10a 0.44c —
CK+T50 6.25ab 1.09a 10.14a -1.00a 1.40b
CK+T75 6.27ab 1.06a 10.33a -1.12a 1.52b
CK+T100 6.32ab 1.09a 10.34a -1.29a 1.70b
CK+T125 6.54a 1.07a 10.42a -2.26a 2.69a

27 RmMEBREBEFEMERHBRMERIER B

e

ik 55 B0 B8 A Ak 34 ) A2 4 M BB T R
CK+T50., CK+T75. CK+T100MCK+T1254b H
Y 5 ffe 1k h BE B & B S CK AL BRAH DM A5 5 [F]
PR, R 5 B I A 3L 1) A 48 52 e TR T R B R CK
A PR 4 HE A MR % it 5 CK+T50, CK+T75.,
CK+TI100FICK+T1254 #i[H] iy 25 {8 . FH &4 0] L,
FEF AR EENETE L R A S b B A E S
TIE RIS FE A RAF IR R, Letklg
JrfEAy=1.043x+0.145, HIULH], - BEscibEmR

TH G S e B SRR TS g v ) s A 1 R R
TR L TTHR T104.3%, ¥ 2, IS
T 118 il /> = B p Ak 0 8 IS B T 1 R 5 5 ARUAH
BT I AE

3 i ®

3.1 FEEGERSEADXS FEH LIERRE AU SN0
ARWFFEEE R FRYT, A R > Bt I b #7252

JK R it A B 360 kg hm ™, L6 8% 5 1 4

pHHE R FI 4. 7TFAK3] T4.36, T T 290.344
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Fig. 4 Relationship between exchangeable acid consumption

and release of base cations from SCPM in the soil

My, T80 ~30 emHEM B ERML, FRILFAD
Fre k% T2.86 kmol-hm™2-a™', CaiZs '/
238 P 7 41 5 b it U M 300 kg-hm ™ -a B,
F7H4:3.2~3.9 kmol-hm™-a”'Jli ¥, NobleZs '*'
MoE R, ZEHEE (Gamba grass ) A4
B AN287 kg-hm %/ 16.6 kmol-hm™>-a™' Jfi
T, it [ RE A A S AR 5.6 kmol-hm™-a™!
i HiX S A b, AW oY A AT AR,
X 2 A A A O KR SR F T R AR AR AR X8R
55, YR AR ) B2 DUR O A e A, R
AR EEUKBEAAEBR N E. MR, &
MG SRS R R R A K i R kAR O B g
VW RO, T R A R . R R
> A5t A R Al — = R A IS AT LU A
SR I+ E R L JE R, CK+TS50, CK+T75,
CK+T100F CK+T1254b A i, 7= A= 5 43 51 1k 3
79.69., 10.53, 16.24118.44 kmol-hm>-a™',
Lesturgez% "2 438 A K M 1.5 t-hm R,
T 5 — R A AR R AR b AR PR 7 o P A T ™ A
0 945.95817.25 kmol-hm™a™ . H52ZAHMIL, &
WEFE B ™= A d AR B e . R, (1) RgH
BRGNS, AR
Je R B MORRAR T 3 22 5 (2) Tk A BE N A 4 A
JRABXTEAR, (AR BB 7 S AR B ey o R P
HE (B8 EE R2.2 mol-kg™", R4 i AR £ 358 1) i
3 9°83.30, 4.95, 6.60, 8.25 kmol-hm™, ifij
S e 5 A0 A6 I 7 S P 37 A 1 el 32 5 T A
FOBRCEE , 3 PR A e A A 2 1 38 % O Tk iR 5

B 20% 5B IKA . 20% 80 A B 7% A 4%
YA R, P S G R b AR A A R RT LA R B IR —
EA B T, X T REESEEEALIN R, (A 17%1
25 A R A ek T 5 B T W R A Ak e R, BT AR v A
S AE R B REES R AL h — A B, X
T AT (B FEAS TR . SRR b, BRA
FRUBE I A 2E AR 1S RIRE = A i, JF A
e EEAEH

RS X KRR EREA K EXCEE .,
SERFFE O R T A I A R v S
Ca’, Mg*" . KR 0 & 555 7 i R B RAr
SR, HEERNEERREN, HEZDAE
o RBHZ LT Rk, 3R . Goulding
FFERW, X THIHpHNS.0 ~ 6. 20 1358, 1 K
TEEAEANE T | }3 ~ 14 t-hm™, Long% '*°' %
PR— it AT KA 22.4 t-hm™°, +3EipH ., s2 itk
Ca” FIMg By I AERNIA35 ~ 45 em. 1 Kt FH s
XFRE)Z DL 800 0 B8ORS A A
L ARG R RN, R NERIX, fE
BHEREE I i B 2= AE 1 500 kg-hm LA I, H %Lk
M8 F B M R W E)E (15~30 cm) L HER
M, TRIB AT RN FE R E RO 32 R B3R
32 EEHERNERLIEEREXREANG

RiT

H H A R 1 e ek B AR 228 A4 K
BERREL . RIREE . A Al E s A KA ik
MAFEFEY . R, A KA + 585 K i
FFAEOH MHCO;, fefA s m LR, W&
w o EpH T YR e K 2 it G K TR 2
TS, HCOfERiE Ca Wi K2 LR =T
FE K, M & R 2 b B g 7 & 2
pH ", OB s A KRS0, T
eSO LT, 25 )2 B HELU Rk, feit
AR R SO 4 R 1 A OH A A e 437 38 e S i
Az R B OH I 4 = 2 MNE R 2 H 3 pH, [H]
F, SO #EAF R F B 7 vl 5 K2 FlE % )2 1 1
(1) 28 H M R E AT A8 4 S I, e I 4 A0 Pk R
U R B R T, A LR
HTSiO; /K r=/E0H ", [RIFEAT $#28 +HEpH, It
Gb, mEREREAREM M, 2R R
HT RS FHREBNETVRE,
R R B TS EM R EpH Y 5K
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M, FERINTEREpH . ZZHlECca™ ., Mg* M
Vi 7= 5 A R s /0 28 bk A1 T ) 355 SR R 0 B
G200, I EBERERR E U R AN, L HEpH .
L Ca® MM g e £k 3 10 i B 3 R
A2 4P R RS M ALY BB R AR 0L 4 —
KM EMBEAsABSASAKSE, FE
BT CaMg(CO5), 0 A KA — IR A
TR R WAL B AR AR, et Ccat
Mg” BAEThE D20, 3F HBE 2 40 A
fn, tXEpH. HECa® . Mg R ER 3 i N
BE R M RO N, S MR B TR 5 R
5 2122 AR R R, O A
EE%UHO

BN IR N I (ST K 7 0 L o o
pH . 28 ¥ Pk & JE A ER 5 A i E AR, IR
A P TR RN AS 4 P AR N, X R RO 7E G
ERIEANTEM LT AR AR AR A RS R R A
M 2 SRR . SR h T
ARk A5, B BE. WAEERITE, WA
TR KTy . ARG R TR, ENERX
L4 a SETUAEFSAIEEAN, FIHO~30 cm 3
pH . 284k 5k 3 R Ak 5 1 Fn R Bl R S8 A% 386 fi
BEREE, LR, BB s et
AU Bt P B 186 i kR A . AR SR A RS
IRET ARG I0 FAR — 3, A BT 8 B R B
BEAR, EER MK A (CasF(POY),) . AAH
(K,Ca(S0,),’H,0) . FI=fi (CaMg(COy),)
FERREGHE (Ca,MgsH,(Si0y) ) S5 4 . ik sk
DR A O S R T we Ak /8 o LB ' 3 SR A
WO e AT e MR L R, AR RS R
Hor, #1485 A SO, kB 455 % A iSios”
VE R R B BH B F 76 2 R OK il FH 450, T 48
MEER BB 1 FMIA 215 ~30 em, HZE30~50
cm, MM $2 & 3% 2 e I B 7 O A gt
TOANEE , BRARE 2+ sc e vh e, A 80 B W
R)E L. X R TR )2 BT K2 R FE
AR AR KA B PR, A AR R B A HA
AVY, $EEHEpH, BLAh, REESHPBE D P E R £
HAMBM BT, v 5EZMEERELFEAL
BB, AR IEA R UONE, FBIKALE
‘VIHMO

Shi% 323 i 5 A R Ak 4803 96 F 5 A 1T

A=) 5 A 1) 6 R B8 RS TR I AR 67 %, St
SRR TR 2% vh S BB EEAEHALE], nTiEteE S
JR T AR RN T IEFERI20% . ARBFIE AL, +
A e T T R A v R S A B A BT R Y 3
e Pk 5L B RN AH RN B DTER 1 104.3% , J& AR
Pk R v/ 1 SE AR FIPLR, Aty B an m] Vs P A
GRS SR EE . X 50T Es %
AT ES, SR A5 AE 1 R 55040 T i
T, BT R HYEAT A S35 T8
BfEH, ARG PRGN WA R AE = N 5%
PETF AT, AU BT T 3 5T 04 v R R B
SHAEH, HSEPRIGOA 2, S R
SR ES

ZE TR, MRk S B BE T 22 2 it A RS H
RS, —Jrm, BlREMERLE TS E
2+ HEAS A RR AT 2SS N s 5 — 7T, SO;.
CO; . SiOy FME F##HCa® . Mg’ N5,
H5RZVT 58tk Rk 75 ) 0, [FIEFSO;
B LV FICOZ . SiOZ /K R4 P i OH A
AT 2 FORAH FAL S FeZARUE T R #5480 5 AR
B AT RO, T HEpH KR 4R &

4 4

A 4 A 14 A Lt PR T 3 A T 5 0 B
P R A HUKOE R SR ROl v] R 2k & e HA B
B L4 a/R [A] R S A BE I [R) A 7 3K 58
ZiREM . (1) REAIBHACFALT £ipH .
otk Eh LB o, BN T R ER, S8t
R AL, FRALFAF) T72.88 kmol-hm™a™'; (2)
REEGEREE N B RN T R)Z (0~ 15 em) HHExc e
PECa® . Mg® . KIRIFhEp s, sy, 3
WK, JFHCa™ . Mg SR B R ) R RS S i
AR B2, FETEL 875 kg-hm I B 548 5 T W 4%
2 (15~30 cm) HHERCHMECa™ . Mg™"; [A] i ik
DT RIZFNE R E SRR RR , R T s i
PEAL . ek 05 A6 P ABR J3C A) 56 35 3 - B A8 ek
BRI /DB E RS (3) REASANEE IR REdE SR
Fei R 2 AWK 2+ EpHAI R IR & vh 5 &, AL
MR R, AR R EL, 70 ~ 30 cmikF| T
9.93 ~ 13.82 kmol-hm™-a™", FEAHFFT VL F N H &
R, BRI
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Effect of Si-Ca-K-Mg Fertilizer Remedying Acid Paddy Soil in South China
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[ Objective ] In recent years, due to aggravating acid deposition and highly intensive
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agricultural production, involving steadily growing chemical fertilizer application rate, permanent nutrient
removal with harvested crops, etc., soil acidification of farmlands is speeding up. Soil acidification of large
areas of paddy fields in South China has become an important problem in rice production. Therefore how
to ameliorate or remedy the acidifying paddy soil and to exposit its mechanism has become a subject of
important theoretical and practical significance to rebuilding healthy soils and guarantecing food security
of the nation. Although lime has already been extensively used as soil amendment to remedy acidified soils,
Long-term application of a large amount of lime would not only cause the soil to harden, but also disturb
the balance between calcium, potassium and magnesium in the soil. Silicon-calcium-potassium-magnesium
(SCPM) fertilizer may be used as an alternative due to its lower solubility and comprehensive nutrient
supply. The purpose of this study is to make clear functions of SCPM and its effects on soil acidification in
paddy fields. [ Method ] A four—year stationary field experiment was conducted to investigate effects of
SCPM on soil pH, electrical conductivity (EC), exchangeable acidity, exchangeable base cation, pH buffer
capacity (pHBC) and net base production in the paddy soil. The experiment was designed to have five
treatments, i.e. CK (Traditional fertilization practice of the local farmers): Treatment I (CK plus 750 kg-hm™
SCPM); Treatment II (CK plus 1 125 kg-hm™ SCPM): Treatment III (CK plus 1 500 kg-hm™ SCPM); and
Treatment IV (CK plus 1 875 kg-hm™ SCPM), for comparison. [ Result ] Results show that CK lowered soil
pH in the soil layers (0 ~ 30 cm), causing soil acidification at a rate of 2.88 kmol-hm™~-a”', while the SCPM
treatments raised soil pH by 1.22 ~ 1.58 and 0.35 ~ 0.64 units in the topsoil (0 ~ 15 ¢cm) and the subsoil
(15 ~ 30 cm), respectively, and produced alkali in the two soil layers, as much as 9.93 ~ 13.82 kmol-hm™-a™",
of which 80% was in the topsoil. Compared to CK, SCPM treatments significantly increased soil EC,
exchangeable Ca’’, exchangeable Mg**and base saturation in the two soil layers, and soil exchangeable K' in
the topsoil layer, and decreased soil exchangeable acid in the two soil layers, particularly soil exchangeable
Al’". In the SCPM treatments, the effects became more significant with rising SCPM, especially in the
topsoil layer. The exchangeable base cations and alkali released by SCPM contributed 104.3% to the total
reduction of soil exchangeable acid, which suggests that it is the main path to reduction of soil exchangeable
acid. In Treatments III and IV, pHBC was significantly increased or by 34.85% and 48.51%, respectively,
as compared with CK, which was mainly attributed to the increase in soil cation exchange capacity.
[ Conclusion ] In a word, SCPM can not only effectively lower soil acidity in the top- and sub-soil layers
of paddy fields, but also greatly increase soil exchangeable Ca’" and exchangeable Mg” in the two layers,
and soil exchangeable K" in the topsoil layer. The higher the SCPM application rate, the more significant
the effects. SCPM releases Ca”", Mg’ and alkali, which is believed to be the main mechanism of dulling soil
acidification in paddy fields.

Key words Fertilizer of silicon-calcium-potassium-magnesium (SCPM); Paddy; Soil improvement;

Soil pH; Exchangeable base cations
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