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Abstract

To investigate the effects of acid soil remediation materials on improving maize productivity in
acidified sloping farmland in southern Yunnan, a field demonstration experiment was conducted in
Shengli Village, Mosa Town, Xinping Yi and Dai Autonomous County, in 2025. The maize variety Syn-
genta 901 was used as the test material. Three treatments were established: conventional cultiva-
tion (CK), a commercial acid soil conditioner (T1), and a self-developed acid soil remediation mate-
rial (T2). The effects of different treatments on soil physicochemical properties, maize agronomic
traits, and yield were compared. The results showed that the yield of T2 reached 581.82 kg per mu,
representing an increase of 5.72% compared with CK. Soil pH increased from 4.62 to 4.94, and avail-
able phosphorus content was significantly improved. In contrast, the yield of T1 was 497.17 kg per
mu, which was 9.67% lower than that of CK, and its soil improvement effect was also unsatisfactory.
The self-developed acid soil remediation material showed good adaptability and yield-increasing
effects on acidified sloping farmland in this region, indicating its potential for further extension and
application.
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1. 5|8

FIERR AR BRI AR AL ) R, FERRE B T AR XOC R . B2 I 2 SR 2 A S R
B EIER I RIS, IR ORI PR TR R SR . pH RREE TR, CRONSI LR A
A U SR R A B AT (1] A RERN R DA, R E RO pH ATRER R L 1A
AL, FBURD P BRI N 4%~24% [2]. P8R B2 e A D9 B 51 = KR X, XIS Bk 32
ERE SRS it SO B BN, BRALIC ™R, 413 pH 2% % 4.5~6.0, o (it UL S 9
PUMIE N EE R R T3S 53 & B R N 1, Ca BITTRREATIE 79% [3]. TSR ALINRITE
R RIS, 2 pH fF5 5.0 DURIN IR M R SR A A KYIE 2 10[3], FHEEUME R Aot (1
FAFRE: BRI, O R T AR AL BEAE AR DR DX sl R oK AR 7 B HE R X

EEXTRR A HIIA BE, NSO RGN T 7 A K BV . AHUIESE 2 Rk RAPRL S ILAE RIFLE[4].
it PR A A o H P AR RR P T FL M2 70 W TG R R HY L R SRS A B . PRI AR, (HOR R B
K 23 R 3R A . IR G R 5 Kk “HIR” [4); VIR E SR THUIRS & A H e
B, AT B HOFIE R 38 8 pH S BN PH B 7 A8 S S A PRI, TR s P A 8 ) A2 ik
e AP AR A PRI R FAL IR AN T . OB UEYIREE 597 0 A RUE4] [5]. ZUTHE5 Meta 2T 7T
IESE, K AEPIRAATHUIEX R AL 3% pH $-TT SRV SR A R I 2 BUA A ILAE R AR B
FasE . AHUIEHEFE DI RERIRHE, HERBORME IR YIGAIRE . B, R A& il 77 A
[T 225 (6] [7]; MLEKME, JrSS5fE = R iR 3 ERCiG K S EYR 534187 T 3% pH
SFPREF 8], AUHM R S IRIESEAE WD R Ot A A AT BRAR LTSS AR L et TR [9]. A1, &
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AR FAEX I ISR 5t 5 N B s AN WA B TR0 KR+ e 208, #1xt
TR R SRR VE LS I . R RV U R T R B T K™ RESRTH W FEARR 58 TR AR USRS it R -1
FFIEA S AT & BCPED sk = R AIRAE, 5 H 512 772 2 R R R 20 B XU -

HF U, AWFFUKICE R E AT R E AT SRR AR IR B VA BB BIR BT SR
ARV, PBER R LIRS 5 B ERTARIR HAEE AR H B IR K TR B R AR, &
FEGTR G B A HUHES (U RRAC B dh, D9 TFRS RIS ARG F 2R 5 0K RE SR THE LR A K5 -

2. MRS 5E
2.1, RS HIREARER

PRI 5 A T2 A TP B R B IR B BRI TR RN, IR 1672 m~1681 m, JEM
WA AR, R 21°C~23°C, FERFNEREZ 1100 mm. Ay SR #i, %4 100, +
BN, +)Z)E 40 cm~60 cm, HHE 13 pH 4 4.57~4.63 (GRIETE), AHLR & & 19.72~31.27 g/kg,
R 1.19 glem® , LIRIRACEE JJHRTS, AR BUEOK ™ X AL b 1) JLADIR L .

2.2. #id@mMER RN

PR FK AN SE RIS 901, i MR 5 R 0o, IERIPETT, D AR R

BERB R AP RE P . — RS R LR BE (T AR, W StPH PR IEA PR A =) 4277, BHCiE
T RALQO1R)HETF 8745 5, PR EEM D A FHALEH(Ca0) > 40.0% AMEMEO) > 2.0% —HAkE
(Si02)>25.0%, 7= pH 1H 8.5~10.5, Wi & A S0kg/Ri. /& H EWN A KRB EME(T2 4HE), 75
pH {H 8.0~11, FEHhr. k. £5. 8. BRSBTS g TR, MHEN 100ke/EH. P
MR T 3EAET 7~10 d S HUE I BIHHE & ANHEHZ .

2.3. AT

REGWE 3 ANAEHL: HHM(CK) R B AT B EFRR LB EFENT2). S AT~/
XEA: CK N 105.29m?, T1 A 114.66m?, T2 ¥ 109.39 m?. &AL [E—Hhud s B, HIEERLZ
PEREAR 3, FMRTE) KGR E OR) & Kb B LR AT B A AR bRA .

2.4. FIEEE

BB B A —, RVE T 2025 4 5 B 22 HAEFR, RASAT IS ALRIE, FRITER 40 cm
x 80 cm, FHEZ R 4000 PR/F, R 2 tRo MEAR TR JRARMER G AE(N-P,0s-K,0 = 15-15-15) 40 kg/
T, PETHLEMRE 10ke/mT, FEALEGEIR R 20 kg/m, &4 B WEMLE% 20 kg, 7 REFIET 5 .
8 MHHA. 12 WHIAAT el PIERME, FIZEEY | SR SR E R RS A AT A AR

2.5, FERESWESE

FERELE QR BTSRRI R (pH. AP B E KARE. A EA): W
ERIGERIA . B . mh2 M. B KA B KD FER MRS B, K, A
. gk, BATHL BHRE. HFFE), SfRE 10 HRIME. 2025 4 11 H 6 H, #H¥r-FERIK
TR AL SR S U = 3 i, 48 2 8 O B AR HE T S VR K (5 B4 32 BORM AE P 7= T AE
TR AT, R ELERR RN P 2 B, REHU A TAR S0 m?, ST E S T B R R (R K E 14%
FrifE).
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3. ZRE N

3.1. AR HIRIB AR F RN

F AP G IR AR WA 1o AR 1 WL, 3 ANACERRERET L% pH b T IRERPEK T
(4.57~4.63), WOGKJG&ALEE pH HEAFFEERTF. CK K pH N 4.97, 27+ 0.34 ML, T2 K pH A
4.94, $EF+ 032 AN HhL, 5 CK ML T1 K pH UM 4.80, $EFFIERE £ /N0.23 NEALL), TBA T &R 1R
BRFFAE A i X0 3% pH ) 2t R ACRA L TUH. AL T71H, T2 (28.52 glkg)im T T1(19.72 g/kg), {HAKT
CK (31.27 g/kg). MW7, T2 (123.1 mg/kg) 3w T CK (67.3 mg/kg) M T1 (80.9 mg/kg), il T2 &b
PR RSO BTG LR A M. AE DT, T2 (1.13 g/em®)BEALT CK A1 T1 (324 1.19
glem®), K] T2 ALBEXT 50 I B 450 — e fEH .

Table 1. Soil physicochemical properties before and after sowing under different treatments

1. EIRBTEIE HIRE IR

AE HmpH  KpH pHZEM FE(em’) BHF(gkg) KFEE(mgkg) EFBE(mgkg) ENH (mg/ke)

CK 4.63 4.97 +0.34
T1 4.57 4.80 +0.23
T2 4.62 4.94 +0.32

1.19

1.19

1.13

31.27 138
19.72 106
28.52 143

67.3

80.9

123.1

139.5

84.7

62.7

SRR EUE R R AT S 2 JORFERIME: pH 221K = K pH— %A pH.

3.2. FEIAEEK=ELLE

FACBRSWCN = G WA 2. A 2 AT L, T2 #rm e 581.82kg, K CK (550.34 kg)H4 /™~ 31.48 kg, 1
& 5.72%; T1 #7774 497.17 kg, % CK I8/ 53.17 kg, Vg 9.67%, P &ERIRZE, RN
FRFLEAHE X 3SR RIERIEAEE, P4 T B KON

Table 2. Measured maize yield under different treatments

7 2. TEIALIE R RSEYUM =45 R

hEe W= R (m?)
CK 105.29

Tl 114.66

T2 109.39

S (k) #rar=(kg) B CK Hiyi(kg) TR (%)
87.05 550.34 — —
85.50 497.17 -53.17 -9.67
95.35 581.82 +31.48 +5.72

33. FERZHRTRN

Table 3. Main agronomic and ear traits of maize under different treatments

3. BUEEREBZRZHEREEBMER

AbE HEi(em) FAIFi(em) FK(em) BHem) FREem) BTRAIT) BREQ HHEE®%)
CK 217.6 87.2 16.84 4.90 0.60 14.9 31.37 80.49
Tl 216.0 82.8 17.66 4.98 1.21 14.7 29.50 80.64
T2 221.7 94.2 20.00 4.78 1.34 14.0 30.23 81.87
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b A 2R SRR L 3. MAEARTEIRE, T2 ACFERKE(221.7 cm) FIAEA 151(94.2 cm) )
T CK(217.6cm. 87.2cm)f1 T1(216.0cm. 82.8 cm), ¥iFH H EWF &R B E MBI XHEKE FREK T —
ERHER . WERIPERE, T2 K&K (20.00 cm), 5 CK /1 3.16 cm; T1 #(17.66 cm)#s 5T CK
(16.84 cm). FoRK CK £JH(0.60 cm), T1 (1.21 ecm)fl T2 (1.34 cm)¥JAG . HHRE CK & & (31.37
g), T2 N30.23¢g, T1 HK(29.50g); HAFE T2 £ 5(81.87%), T1(80.64%)5 CK (80.49%)Hif. 475>
E, T2 R AR BRI, T1 SO B mSS, 5 &4 R BENE.

3.4. EHHACH

FRBIOKAEF LWL 4. =DEHAFHEE S8, REFHHN 141 d, JErPrp e,
5YRIEIE 901 A H R BUMRAT, UL WA A 25 R it FH ARG TR ik 39177 74 B S i

Table 4. Growth stages of maize under different treatments

T4 BNEBEREEH

AbE ozl H HHER 2234 oA AEFRHR)
CK 22/5 28/5 6/8 11/8 20/10 141

Tl 22/5 28/5 6/8 11/8 20/10 141

T2 22/5 28/5 6/8 11/8 20/10 141

4. Wig

BAR T BRI B EARNT2, A& 100kg/B, %1 1500 kg/hm?2)f) 2 B3O B T [F 2801 5t
M AL, AT A HAE 9 . pH 32 THJ7 1T, T2 3% pH th 4.62 T+ % 4.94, $2&7} 032 M5
BE(2) 6.9%), FEAINTIEE 5 AE MR ek KA Meta (R R30S 4.20% (6] BEELSE 4.4% [7])H4,
(R T A R P KF(14.30% [6]« 9.1% [7]) #5 Lh pH 4855 FHiETH, ZREE A 5855/t = Rt
Z R 3K AL A K S5 AEYIR, pH $2HIE 1.13~1.44 N IRAL[8], A4 45 AR O it (4 2T 3% pH
Tt 0.43~1.60 N HAL[9], ¥R EE T AT T2,

FEERAN T, T2 8 CK 77 5.72%, AT RIEAKT. S5HIUE pH $#:05(4.68) 7N 2B K H E K
7SS S A b, FofA K S AR PR B it AL B P~ 0A 18.13%~39.31% [8]; B K & Meta 24T HH A K
A NIRRT 38 7= 275 53 il iRk 29.34%F0 24.17% [6]. ARHTR S5 77 155555 (1 28 8k 300 B A I s R =
B, HA S it A H A TR R RS AR R 116.39% [9] /NEEHh B A 5 97 4 IR 5. 3 1
JN[10T, om0 R AT 3 775 77 75 4538 (B it FH 25 Tt 31 1t 77 R 78 0 RS

AWEFE T2 o RACRAXHR A, FEa] A =7 TR H—, A= ME, SOk R0R B2 2 =
WK, AT RS K 4500 kg/hm? INZEMIR 15,000~30,000 kg/hm? [8]. AU RS AEMHRIE 2%~6% 7
R0, BINABEAL T2 (49 1500 kg/hm?)ERETI R+ RA: K, HARBEHR—, T2 Np—H%iH
BRF, T T2 R A K SRR S AU I RIBC 6] [8][9], 2 He S N 7 e A B IR
RESaiecE; K=, LY pH (X 4.62. BRAUFEEER, HARK NRFIRTE, wRERIEL IS
HEA, pH Sr=EIERIN RS 7, LS TR T HB8PE Rk B IR 80 AE Tt FH BT 1(<0.25 4F) B
Bk, ARA DA RAE B AM Z A RIRTETR | U B R KW A BT RE 7] RREHER, A
B O = AR e R T .

P i R I B FRN(T )AL pH AT 0.23 ANHALL FFEE CK " 9.67%, X —45 5 0 R AR SR =
JEE AR L 3 A FR R A 3 P P i A — B SR ST R, S0 R A A R 1 = R B - 3 46 pHL
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JHL A B P 2R AR A R T 22 5 R 28 6] (7], ARRE b MBEE AR 2 AR 3t A T 18] 36 0E 0 B4, B AT
TT G AR AR R EREAILRCTT 5% pH RIFRERTE . R [ 5 hn 2 sl 7o 3R R A 45 B AL
Bio PRIE, AHEFESs Rt — D EE: £ SIBERHE SR i R T BT, e AUT T8 20 A A s Ak HH 8]
G, ATTEHEM.

5. &ig

(1) B FEURER LB BN T2) 0 B SRR AT B A B i R AR, it 5 1358 pH H 4.62 $2
T2 494, HABE G REERS, REAREIK, FTOKRYrE™ 581.82 kg, HHME(CK)IE ™= 5.72%,
BB 0 XGNP, B AR RS [F) R R A S b g — 2D

(2) T bR U EEFAI(T ) EAHL X 8 5% R P24 1 B R I8™= RUMV.(—9.67%), 3% pH $&FHIE AL A
0.23 ANEAAL, AHURR . KRB BT CK, BEIiZ fh S A HEE Rl M 2, AN EEA
X B AT R

(3) 3 MEEAEF A Y 141 d, WMEIATE A —80 UL RR TAE E AR I A A0 TR A2 & R = A
SO, KB IR R 2 S R YR T 9 S R BN R R SRR SORIUR PRV S 78 52 (R R

SE 3K
(1] A0, 20K, I, % FREK MR RR P S HORREED. P BB BRI, 2018, 33(2);
160-167.
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