TEEEM 2025 F3RE 45 E 1 H
Soils and Crops, Mar. 2025, 14(1): 1-14

DOI: 10.11689/s¢.2024032602 CSTR: 32179.14.5¢.2024032602

K, S0, AR, A5 A Ak R fa M ], RIS /EY), 2025, 14(1): 1-14.
SUY F,BAO W B, LI Y S, et al. A review of soil acidification: principles, risk and mitigation measures in farmland[J]. Soils and Crops,
2025, 14(1): 1-14.

AR I RRAL: I G H S S A

RETE, AW, BEE, THE, dgk
(1. PEHFREALBESRLAXHLN ZEREFSHAALEELLERET, ZAIIT ARIE 150081; 2. %%H
REBEREEZEFE LR RS TS, AEFABR L8 137400; 3. AbREXF FREREFR, AT
WA RIE 1500305 4. FPEAFRKFE, 4LFE 100049 )

OB LRABARRE DRBRGEALXZ—, Brahhh s, QREMT, LARAR—AEFEIRGEE, Y
TAREH N RBRAE, LS ZHRA P RGEMEFRE, RO LEBRAAS Y EL R, AR T 2R LR
BRACOY AR RIZ, SRR T AR E REM R KA X I 4 s LI AR AR, ST KBRS LERLALY; 4T
AR R R W LR EACKT L BRI AR A K EE; RET RREH L ERGAILLER, kT HA
B LA R A A R AR G LA BB R T R LEBACHT T B AR T e @
KR LREMA; BICEE; LM, A~
HESHES: S154.1 SCERFRIRAD: A

A review of soil acidification: principles, risk and mitigation measures in farmland
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Abstract: Soil acidification is one form of farmland soil degradation and poses a threat to crop production. Under natural condi-
tions, soil acidification is a relatively slow process. However, anthropogenic activities, such as acid deposition, especially excessive
fertilization and improper farming managements have accelerated acidification process. This review elucidates the fundamental
principles behind soil acidification, assesses the research findings from long-term field experiments on soil acidification in different
countries or regions, and analyzes the trend of acidification of farmland soils in China. The paper summarizes the adverse effect of
soil acidification on different types of agricultural soils regarding soil microorganisms, soil physicochemical properties, and crop
growth. The results of different control experiments are integrated and effects of alkaline soil amendments, biochar, and organic
fertilizers in mitigating soil acidification are discussed. Meanwhile, possible research avenues on soil acidification in farmland which
need to be strengthened are prospected.
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Fig. 1 Conceptual diagram illustrating the main processes of atmospheric dry and wet acid deposition
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Fig.2 Conceptual diagram illustrating the main principle of soil acidification induced by nitrogen fertilizers (using leguminous

crops as an example)
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iR R H A5 b E S R B T TR, SRS E SR T E AT
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KRIGE, AU BE 1 pH (E A9 FEARIT 2 &3 A 1A i 30% A9 HBkb Y 148 pH (H<5.5,
BT AR e A BRI BRI AR BRI A = i E B 2R FE i pg A P M 2T 3 K 00t PR AL AR, -39 pH (H
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0.34% ~ 3.29%., ZhARiRI6Hi%E 14 pH{EH 6.78 FIEZE 3.32 I, ACHB4E . VSR MBehnT 419%
21%. TIERAE RN E SRS FIRET S S EEYRR, RarEY £ R IFRERAEY 07 5 R 5T
38 pH (/N T 5.5 Bh & ff AUTFUR, BEREY AN, udifee s 55 SRmnoiee, SEUNE
AN 53% ~ 87%, IR & BRERTE -3 b AP B BR S /NZ Fpkr = R T 5497, 3
WP I RS SR AR FIZE AR 1, BRIRTRAFIRIRICR, EAEYh SRR O 2 XU . 21338 - 45
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PG . MRS 8 B ST m, AR 3R R s 7 bk HP B IRk, il
5 R R, X R AL 4T A WIS 2 B, b IX HOE = i 5 152 mol(H)-hm ™, T
I H TR 3R B T 5038 3 842 mol(H )y hm ™™, B HHERRIL AR, B ARG R & Ll TR,
3% pH {E R 8.0 FRMKE 5.3 BF, ARIEE/ 2R A HIE N L 649%™, [, IR 2wk hi%
163 5 F RS T S R L, 15 A R PR R . B, Y439 pH fE 9.0 FRAKE 4.0 BB
WA 22,29 weA, +HE pH EH< 5B, BT PR F RS B AT TR IO T S B RR R IE K
UUGEY), b i A 2R
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M 13.2%, +IEFLBEERRAL 12,29, 18 pH (HFEARA S A% LA R IR e v, BIRISS I T ) 32 51k
R, TS AT R R fE 4 pH(ERRAIE 1.08 507, HHEFIRIA ST BV 15%, HIEER . AwEs
AT BIFEA 45% F1 55%. ZRAUEE 1 1338 pH (M 6.64 FE(%F 5.32, TIERIRIKFAE MR 13.4%, HIER
TRBEIR ARG 12,997,
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JEFEAC R ARG BRI A B s s, B R EU MR As (1)) B9 HASOS” TEIA A K &5k
H1 As (V) FITLTEY) Cay(AsO,),, RFEEIRIL T 48 B T, dt—2 0w ke E" ™,
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Lk AV SR N 37% ~ 69%, SLELHER 3 pH (IR AU FE MR, G Huar 0 @i
MeE KRR LA 2B, it FH AR IR Bt A K, 1358 pH E 0B &35 0.3 F1 0.4 A
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FRAKIBURASL, Aaf . BaESE ey i [CaMg(COs),. CaSO,2H,0] i T4 % 5541/
AR T T2 e B H o X T w4 b & BB A n] D rpoRn = b i et i 43, 1)
AR AR B T ELAB S5 8, S KT N FHERAE T BEY . Avify > 250 FERR AL 2R el 2T 38 b 1 = A R it FH il
1500 kg-hm * i, 38 pH (B30 0.49 ~Bfr, A2fubt AV F#AK 30%, SEPURRML H 46k K Hpr. A% HKIY
SENIRES P, WA AR B N FORAOREES AR EE IR 1 500 kg-hm  fif +358 pH {E427 0.3 ~ 0.7 ™), 22
FUEZESXFH THE . ARVE . BB 4 BTV R P BRI 4 AR, S5 4 Fhasi
MR A R 0 pH (YRR, BRRRBUN . B . ARUESBEA B> AR, (HJE, XS TR i
HEAREMNESEICR, S&EMIFEIEY, LA, a0, S0 M A8 Cu oo ilik F
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A= e TR A e R R B — A A TR ST R
32 E¥ix
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BEAl, A=y PRI R N 22 A L T DA 5 o 3 Rk B AFLBR R, 3 e e - 3y B JSOR 2
fi RS . TRV 22 AR eI A FORREFF R A Yk 17.3 thm° J5, HHER R AR e PR
BT 17%, L35 pH EMIHE I 0.3 A2 REIVED RS AT A9 5 B Bl AR AT, G RME RS FF
B H AR GRS FF S S A P R Bl R T . BN, BSRSFF pH A (10.26) > KGAEFF pH H (9.02) > jii3E
FEFF pH {H (8.00) > /KAH pH{E (7.69) , iX A RS2 S RMEPIRE AT A= 4 5 %6 R A 32 00 e R A5 B 41y
B R R BT PR B IMA AR F7, (B A e B ARG R TR ek, AR A A
AW T AWl Z R Y BeAh, ARIFRIE RN M | S SRR A Y, (S AR A B
WA ISR, Flan, FE RN THE S8R S AL AN E S BRI, ety
HEENEED,

3.3 BHLE

[ AN A A = rp BB LI, — R p ke, TR R AL HL A I A
FHPY R Meta 238 5%t 141 DEFSE#E TR R4, , 45 R A SICIEAE L, i A DLIE S +3% pH A
SERIHEN 3.3%, TWAEYEENEEE S T 7.6% . ANRDRIFZE LA HAT W W25 5, Hod i 2o 2 m
FE (188 cmol'kg ') >J& B A 2208 JF (148 cmol-kg ') >/ PG 24080% (130 cmol-kg ') >fiF #h A= & i i

(122 cmol-kg ') >HEBIPZEHHAE (109 cmol kg ') > LIEHEE (103 cmol-kg ') ¥, FEE RS X3
FEZHLIR 40 thm ™ RTINS 38, 32 pH B 32 E T 1.31. 1.89 Al 1.84 -8, A5ik
PERR Y & A3 BIRRAR 93%, 95% F1 96%™,

Eh LB AT LUh A 3 b 20 HOHE TR B A IR AL VR . A HLIE A HLA T LA
FoH FYEYIREFE SR SR B vt s A Eh S 8 A2, RIS RERG i Xof +- 48 vh A R L B OB T, 42
B IR BRI R rhRE T, I HIEAYERIEYT . B KW AL (025 kgm?) J5, EREMHBE TSR
it FHALAE AL RSN 18.35%, +4% pH {E 47 0.38 ASFAN™ AR RS £ Hhi o oA LA B it i 5o 2%
35 pH (B AT LA R 0.7 A B, 38 PH B 1 28 e i 42 5 399%™ HIF A 2 A HILAE il o 2 bk 22 4
Vo 25" BRI R Y], B PGOITEMRE . PE . m% (BRI 336g. 672, 1008 g) 3 AN K



8 T &8 5 £ %9 Flas

T, A pH R, A 2.53 AN, IR AT RS ARl e A ) A G RO B AR 1 A A
TRRI LR ZE, It i 2 h P 3N o] LIS &R ECR, b /e H b i) B, SASIZ8 R+ ek
M ER. 78 4 RIS Lt A VULE , ZAERFRCR S Tk 70%, J8/0 H 3 & & i i i +
AL 5B, AYUEEA TR & B KB E R B . REA PRI GE AR ERRL
RARGEH EAEFR TR i8It S A E AR, Komil 2 Sh P20 nT fE 2xt + ek il 4 )8
TGRS, LR 10 4Rl S PSRk R 2 18 cd. Cr. PO EE LR = AN A 1.20 ~
17.5 511 Rk, el Rlerit G s 2AE , RSP R r= 1 AR R T AN 5%
34 Hfth#ahk

Bk A - SRR ) E B Ah, A RWE . SE RS LA . AR SR it b R 2
SRR AR I, AR i SRR AL A RN 2 —, R EVEY RO RAHE 30% oA, TiRKSESE
Kk EZAEY R ACF AT LR 409" PRI, ol e it S0 sl 7% i ZRUIE 14 55050 ity ) PR A1 2% - 39 R
TIFFE AN, o A ) 350 o o ) s i e A 1 B S P A0 T I A PRk UL TR T 2, ST i B S
RIFEAL AR, I EERARCE" TR N SR e i i, bl PR L i 70 Ak 2 ) 2
JEFI AR T LA 6% ~ 11%, T35 pH {3215 0.13 ~ 0.20 DALY d8E 3 4F Nt F AR 5 oY
W, WA 20% AbFE, 40% AbBE A3 pH (H 43 5 E S 0.13 A1 0.14 A" (HA AR R, fEA
JERNESAF T, 4 pH (HASAIEASIA &, T DA i vl it 260 Ok 28 it - i AR O VE T mT REA PR, Ak,
RALIAT BV R = AR . PR, SR Uit U0 109% J5 TR AR T 1.3%""Y; fE4r A
20% J&i AT/ =43 BIEAR 9.2% F1 719%™, 3% 1 fg it BB A WR R & T 12 R BB AN

[ AN TVESIRS AR F Xt LSRR SR ORI B 2R KRGS . — A RS FFIE F 2 cofin + 43
A HLT M THR  13E pH (A", 2R 4 S ZARVEW RS AR H AR A ML & T R 16% ~ 30%, +- 45
pH EREZ 32 T 0.12 ~ 0.28 A", VEYIRSFFH S AR 7, HAarAhhi ) 2 REUOEY RS FHEs
AbHE B R RS R, BRI T HIEAGPIRRAE . IR, BRI KGR R A S A AR
HET (K, Ca™', Mg™. Na') 80 38.1 #1 60.7 kg-hm **", K GFEFFESE 4 AEFSFFES AL G H
AbHE 48 pH (ERFA 0.45 AR 7R IR R o i RS FEIS R B et e AL AR IR VA B b X RS 43
NS, XTREBHEMEA —ERm, &R — B P AP FIRSFE, T LR R k. AL,
Liang 21" il 1 % 145 A H AR GEAT Meta 50075 & BL, FEFFA H AT REDNEI A - 3EmR ik, F5AT 0 T
IR A S R TRt — B0 TE

RN R 4 B 3 P (PR, 3 o Bl 0 A BB A 5 o A LR & e g e 1"
Zead 11 AELEARALBRAY 138 pH (B HE A Sk AR AL 21 25 B 0.32 AN Ak A AR AR Pt
GRS, HAEYIR R ERORR R RE A E AR, e AU IR . PARESR A KRR
NS, T LA I — s e At - A R R TC , PRLESR A B 2 38 pH (H 0.16 NP, iSRS A
WA A B ¢ Bt 4351 ek -9 pHL 3755 0.56 F11 0.97 ANt
4 B Z

IR — BN 2R I R, A B AR PN AR SR A R A B B, X OB IR
A E KRS, AR AT RESE & e iR R, WA ) S - R AL oA 0k 5 A R P Al 2 = [ R
Z—o EWIMIFFEE R FI 2SR e TR A SR A A A BR AL B R i, ) L 21 e s it A K
KR ARG, FETF I Sy s VA RN PG ot DX 1A B B VRt A S R A i R 5
ARACR A X FT R A HLIE . A ERACVE SIS MR O fif 3t $ o H8d 7=hg

R A SRR AL T R G S LA BRI S BE , DL bR il B A S B B . A 41
TR AR Z TAEREIFRE: (1) Kb AEIE R AR 3 fafb skt K, EF XA [RIVEY A 35
FAVAC R e B, ZE PRI R 5 ) [ B 4 S A E IR R R HRCR; (2) SRMEY 53T R



E1H A KETERN: RIB BEREFEE 9

VDR A T e, IRRA FEORVEY) & B R, S o AN I A B - 22 i
AL (3) B e KRBT A TAEBERAIRBON NS, 5 BRI T A A TAE, ISR
BRIRI 2 (V22 AR TT 58 (4) ANTRIAR ™ XA T E SRR AL A 350 R e M I T A 2t — 20 dmas; (5)
5 RN SRS PR AR (o At FHE AT A TART LRI TP, DRI ARG Ak TH - S AR (1
BB T
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