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Abstract: The amelioration and utilization of acidic soils are of great significance for sustainable agricultural
development. This study investigated the dynamic effects of a silicon-calcium-magnesium (Si-Ca-Mg)
amendment on two typical acidic soils-yellow soil and red soil-through a 60 day lab soil culture experiment,
with varying amendment-to-soil ratios (0.0%, 0.5%, 1.0%, 1.5%, 2.0%, and 2.5%). Key acidity
indicators and major nutrient contents were dynamically monitored throughout the culture period. The
results demonstrated that the amendment significantly improved soil chemical properties: , indicators such
as soil pH, exchangeable Ca’", exchangeable Mg”" . available phosphorus, and available silicon were

", total exchangeable acidity, and active

markedly increased, while exchangeable H", exchangeable Al
aluminum content decreased substantially. The amelioration effect strengthened with increasing amend-
ment dosage and remained stable over the 60-day period. Compared with the control, at application rates
of 0.5% —1.5%, yellow and red soils exhibited pH increases of 1.44 —3.08 and 1.26—3. 26 units,
exchangeable Ca’" content increases of 1. 4—3. 9 and 3. 7—11. 4 times, and available silicon content increa-
ses of 1.8—5.5 and 1.7—6.1 times, respectively. Exchangeable Mg”" and available phosphorus levels
were also markedly elevated. Moreover, at application rates =1. 0%, total exchangeable acidity in both
soils dropped to <C0. 05 cmol/kg, accompanied by a significant reduction in active aluminum content. In
conclusion, the silicon-calcium-magnesium amendment effectively alleviated acid stress in strongly acidic
yellow and red soils by neutralizing soil acidity, supplementing key nutrients (Ca, Mg, Si), and signifi-

13+

cantly reducing exchangeable acidity-particularly exchangeable Al’" -and active aluminum content.

Key words: acidic soil; soil amendment; exchangeable acidity; active aluminum; nutrient availability
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S AT A TR B B AR A RE L R, R RS S B G A 8 B a0 L R iR Rl B
P= S A N AR TN R R R B L T T A o A e e A ER R G Rl s Qe B B S s = DO 2R A E
g et AL A EFEARE 0.1 emol/kg PR ) o A AR 51 5 5 KUK o A AL ) 0 A e
— VAFRF b kPR R 4 S e % 5 AR R N AR BUREBR AL G W T U TE . AT R R B VE AR S T, M
BRI BT & Ca® . Mg” & HIERC R SRR HO M AL, 42 & 18 pH {H, 26 s M AL IR HE 5E
T#MIEEAL, W AICOH), . AICOH, . AHL/ YRS . KRBT S EY Rk,
— 2 fife AT A 6 A R R X A M I PR R 2H 43 B A MO AR W R P Y 52 e AL
3.1.3 G ARG AEIATE A T LI S5 A R H R

ABIE S I B 8 A - A B R e 2L AR R RR E S AN SRS . BE L RESE IR E Dy RE., AR ERW],
TR B R WY A 0 N N s MR A L B i, JRAE 60 d BRI IR R A AR E . AR EE R,
TE IR0 BE 1Y 5 0 B, B 0.5 00 Y R BN 9 A2 0 1R 4 3 B 43 I3 m 335, 2, 367.2., 230.0,
257.2 1 222. 8 mg/kg. ZL3AT Wtk 45 & & 2r B E I 380. 4, 466. 4, 338. 0, 345. 2 F1168. 0 mg/kg, PiFf+
9 52 PR 1) B A X5 0 T 0.5 Do IRTBERI AR B I B A 1Y 85 1 it (295. 36 mg/ke) , ULEHBR BB ASL, A
PR 4 AT RE 38 5o 0 T R B BA A, A g rh R A 0 TE AL S R, 1k = R R R R DL = A R R
e B . FEE A CaO A MgO, Jifi A T35 . CaO F1 MgO 7K & A R A4 i Mg (OHD, il
CaC(OH),, #ET5 HIEP Y H R A RN, IFZB L RS . 865543 . WF9E kW], Ca(OHD, il Mg(OH),
RV il AR B R PR E S . BE SR YRR, T CaCOHD, Fil Mg (OHD, I fif i % L F MgO Al CaO
s S K ARPE T s MgO Al CaO By, K ABAE lBGE . CaCOHD, #1 Mg(OHD, iR ik OH 5
G BESR AT IR SRR, LR 5 | BEIR A AE R Y T DL A B R R A R
HEWR B Rl BB A DR | I AD bR R s R A L B AR

TR RLESZ pH (. Y pH R T 6.5 . BEMR S 58k SR T4 AR RO
PEROBERR AL . BERR A SRR AL SRR T L eAh, MRVE A IF T B MRAR AR B B b R B, R AR
HAE AR BEE 5 pH T Bk BBl A0 [ A A R . B R R VA R AR L B A kb B
Z BT, SR, YR pH AL 7. 5 B, BERRAR X5 545 B TR AT TE . FRAR A Ak R, ot
e pH (HAERFAE 5.5~7. 0 ML N, A F T K 2 80E W 38 Wl A . AR5 b, MM 0.5% ~
1.5 06 B ik 55 S A S 50) TT K P A R PR -3 Y pH (B4R TE & 5. 3~7.5 M L AR T A S5 AR R ER
S T Y B R R AR AT B UE L AT e A S ORI R R . R R (2. 0%
F 2.5 20 1 I BRI AT E — 20 O 48 A RO K P, H X T RE T B A A K T R PR B 4 1R
B0 K T R O R AR

i BARM YT B IR UK (XK . HRESEAEY BAT B i 0 A2 5 bt/ F . A7 B T AE W 4R A o 1R
EOFE TR ESBSESAYSEAYPa-TY, BT A S0 . AR BT A RE S8 R FLR B
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SR 4 (SI0, Fr it 38.57 %), NG W m T Ay L A SohE & . 5 ZeE S AT E — D AR T
I B A % i R A 1 30 D TR R ROE s DA R A R s AR L R B VE
3.2 &g

25 LI, R B R BN DA 0 R B S SO R R R A, W R e L pH (L SCHRPEESBE L AL
Wl D2 A RO & B, R B AR S H PR TRR S5 0 T AR KT AT RS RS T R ), 7RIS AR B
Jiti 5 7E 0.5 %6 ~ 1. 5 Yo 1 [ Ay % 0 b B AU R M H IR B AR B AT 455 BAR T IR BHAn S5EY 4
M 1 S — 2D ARGEA R Z5 T AR 4 2 it 4
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