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TRBE. PEBREREE . SEEREIRRIBRIRANES) TErh R 7 —Fhm b L (e, b, ai) hiE
BOE L IER RIS LA R e B R I RE, DA A g U e R it P B AR PR R A . 25 SRR,
i FHBEAE (4T & MgO 100 mg kgD J&, =R-EIEHESEEZ (0~15 cm) RHMEBE S EILE T 2 f5~15 1.
SR OB B I B BR AN B 7 = A e p R DU BB INIER BE 77, 43 60 d bk (BB RN & 1 000
mm), AL LR (15~50 cm) g R & B EO IR I N 17.9~105.4 mg kgt B9 b AN A BT b 2
B BN R BAE 104.9~243.8 kg hm?, ST, (AR 2 (53 5. LSRG, ML a L
it AR B SOk R R EE R BR R BT B AR R R = 2 —, ML MR T 7%; it P A B AT G 0
TR BRI IERE, IR TR R URE, R SRAE SR R O B . £ A DURRBEAELE T3 R 1 R
T BE R I B RE . BEAE g b IR AE DA R R AL PR, S B AT = R P B 3 e it R
SO

e BERERNS, WRMELAE, ITRE. kR [ERR ASEEREAR

FENFES  S143.72 XHERREE A
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kg hm?. 7EI TR FCHEI 1 A F /N AR T v B R AR AL, 2P R FRE R G
R it R 55 1) S AR TR HE TR B 4.8~41.6 kg hm B, RUEFHISGSCIR D, (HIX sbgh
Fore DU MR 208 IR 8 B U5 S BRAE 3 P KA AR AL

AN RV A (B REE AN [F) -t P E RS R IE AN ) . B S 45 SRR, Mg Rk ok
R R R AT N, B R KR I AT M X 4T e R A i R . R E
Mo DXIR P e R AER, R 2 2R A AR AR, IR (1 2 2 1 A
B G R AR, BUE LR SRR E AR, SRCEERS TR TG, ey
PR R o SRR R, ATt P R B SR - e e B R I A LE AR,
SRTIT AN [F) 5 A S B % B R O A AR KB o 2R A S D2 A e R R B DA B X
L bt 9 AR 7] - A 3R b SRR S A TR 9T, SRR, R AR LU, UL BEAbEE Mg™
Rk S B 23 S S B NE AN AR R R 1Y) 2.32 f5 A 1.50 fif . TIRERMARR S Em R, BALEH]
UV A 54, A RIZAL M LB 3 Bkt B . MR e = RoR
(7 it 1t P 1 38 368 T 35 Tt AN R34 58 (Rt IR B P T 7 - 338 M X B 2 23 AT (R 5L R B
RS B R I R B R R, TEEE MR I, WIEEEILE Mo 4% 5 b
WK TEs), MR AN, fbE Y, SRR, TR SR, iR
3 8 () - e ST e e R I 5 AR,

i E N AN CER AT A, HETE NS T BRI T AR T AR BRI E TR A B L BRI RN A
L8R IR ZON B B A 3 TR (KIS, 1104 SN R BRALAE AN (R -3 ()b P R A 7T 4
b, AT LR P B IE SRR IR A e £ . RE R X iR 2 W, IR A
PIREE I R IR B — T DRI, T R O LR B e b R AE R AE, X
B BIEFBRAUMSE LR 2 P B AT LR 2 B . N, ASCEE s A AR, R
TCT 4 FAS R SE R BN AE B R 5 3t DX T2 20 A (1 B8 Rk 5 (AN 2338 v (1 3 RS At o
R, DU BRAEAE Fe U7 Bt 358 5 B A SR ALK 3

1 MESETA

11 I
AR e ) 32 A SRR e o AT B 1 R = AR R MR SR B R (BR D). Hor, 3"
HER H R RE X, AR [ br] 358 ot 5 3 S 70 28, 20 B i oyt b i+ &
S TR 11X, R B s DR T R AT, M R Bk
IR AT S, L mm G . SRR E B SRR 1R .
F 1 =y BB EE T IR E AT AR
Table 1 Basic physical and chemical properties of the three types of Mg-deficient soils typical of South China

T HEBURIZH AR Particle size composition of the soil/(x10

gkg?)

i St i Hh 4 B Uz KL ki PR R
Soil type Texture Sand Silt Clay Physical clay
1~0.05 0.05~0.01

<0.001 mm <0.01 mm

mm mm
HIEQ WiE1L@ 45.1 21.9 14.9 33.0
£6+© FiE+6 18.6 19.5 26.7 61.9
AR {E) B5 16 22.1 14.8 39.6 63.1
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. HHLFR AR AT A A AT A FH &8 722 2
b2 E it )
Soil ¢ H Organic matter Exchangeable  Exchangeable Exchangeable CEC
[o]| e
7 (g %g™) Mg/(mgkg’) Ca/(mgkg’)  Ki(mgkg™®)  /(cmol (+) kg™
pee: {0) 5.0 12.4 488 976.3 69.3 7.9
Ko+©@ 45 275 725 14725 85.0 224
A% NE) 4.8 10.6 25.0 281.3 14.7 17.0

®vYellow soil, @Purple soil, Red soil, @Silt loam, &Clay loam, @Loamy clay
1.2 R RFE

RIGIER 3 Fh LI, fRkh LA 5 A AREE 1, IEEHEAREARINEEE (CKD,
ZUE (ND. BEAE (P,05) AIAFAE (K,0) Jiti &4 57y 150, 100 1 150 mg kg™, &I iR
FPRMEL, BRI BERR A , I AR R A AL s 403 2, 7E AR 1 B BEAE AN A AL BE (MO )
AEFR 3, FEALFE 1 3ERE BN e MR ER BE (MgS0,) (P2 Fh AT FrifE 5 : Q/HKS 02.01-2017,
RERL pH 2y 8~10, &Efordfbss, EEMHEAR A LB 4, 7EACEE 1 AL BRI
BEEAE(CaMgP); ALEE 5, FEALEE 1 ()28 Al E S I AR ER # 8E(KMS) (i B B B I H 4 (K,0)
B (MgO) &EHI 140 g kgt F1 60 g kgt). ALFR 2~5 gk e it Fl & DU AL BE & Bt
74100 mg kg™, it A IR T AN AR R R, (B IR S A 7E 0~15 om
Bo BN 3IRESR, RIS 45 A

25 YR AR B SR 4% 7.5 cm, 1 55 om TR A 2 A (PVC), FEIERINT
MREE: B, £ LRI 2 om JEREN 0.5~1.0 cm. £ 2.0 mol L™ #hiRiR it
W HFZE K B 1 ) T DD, AR IR L AR R 5 - S A T 4> 1) = — 2 200
HE R M, SR, 2 3 Ebricit3t, Bl 0~15. 15~30 Al 30-50 cm &% — )=, 1% H 1.3
gem?®, AR ARt 2 000 g; &S5, LR ERIEAE 22 2 om A TR, RSz
BENZ LI, DURAIEE AL OS2 A1 RN ik o 55 A B A BRI N 572 2 4 BT 75 Akt
50~15cm L2 HRIE S WA G, HREE LR EE . MR IR R T 250 mL 28k}
.

MRS LETT, R E P/ LK S E R 65%HAIFKE, T 25°C FMEIR
B3R 7de B, K EOHIEVZEAT T A REE, RO 285 F7K 400 mL (LA AT
FRK B KT 5, A2 TR R B 90 mm), JLIHIA 11 7k, 54 60d, SitBfulpEm f 4
1000 mm, R E FE 7 &8 A5 PR T ) R BR

RICHIN], B 6 RIEE—IKIBIRIE, EPELA, AKEEREBR pH KBS EIE. 1R
PSR ARSI R FETH R LA BT Rk & IR S5 5, #%hRid ) 0~15. 15~30
F130~50 cm 2 RAE, KT R e IR etk B 1 M 3% pH.

1.3 SHTNE

135 pH HEREETE (pHS-3C, 7 RHS, m#l) OK:t=25:1) JilE; THEHRHE
R TRER-TRIR /NI s LIRS ¥ M B I B R IR P2 — R IR ISR 152 (TAS-990,
WArEA, JbED WE; PHE 70 B ER O iR o IR Beik B JE T e 43 6 6
FEIE, pH AR I, SR a0 T 2 3 S50t 5 A B v A I bk ok 3 A0 B8 I B 6 .

BRI R = GEBEAL BB R - CK ARBEBEM AR iR X 100%

PR e R = Giligiim - LIS MBIt E - Bk < iliBiE X 100%

1.4 HIEALE

K H Excel 2010, SigmaPlot 12. 5 # A £ itk A7 b BRI Z: 18], SRH SAS V8 Giit 7

AR BRI AT 2 S B AR (R NEEER (LSD) 5.
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pH

2 4 R

2.1 MALERETIE pH RATIMESETK

=hpIgEME 2 M H R, ANFBEIE AL 3% pH A (B 1. 5 CKAREL, 2%
VERRIR B 5 A BERE L AL BLE 25 4R 7y T =M 4% 0~15 cm /21 pH, HARBLALHS CK
BHEFEF . AW SRR B A G SRR LY BB, TN 8 S TR i 3 pH kT
IR, A5 AR AL A PO A R B A B LB 4 - SR K ) R
FIE 15~30. 30~50 cm H/RABARIL, (HFEEEIE /T ISR NIRRT,

LB =P R IRANE] LR 58 pH AR B2 (& 1), WTRE S SALBBIE TIK,
Ve N R REXS H 4% pH 774 B2 . TR R B AL AT PRI (1 £ 0~15. 15~30 cm £/
pH [ ®s, J- B A R SRR A B AL A £ 2 — A e s B b P AR, N E e 25 fe 1
Herp MR HY, bR B R R,

I:IS(;%( BEMgO BMgSOs BCaMgP BKMgS
7.0 . 15~30 cm ) L 30~50 cm

6.0
5.0
4.0
3.0
2.0
1.0
0.0

[ipet st #1 b3 ' firps L A ' g it AN
Yellow soil Purple soil Red soil Yellow soil Purple soil Red soil Yellow soil Purple soil Red soil

L2574 Soil type
1 CK, MR IEERE BB MO, fLIEE B+ BE: MgSO,, WAL B +AiEREE: CaMgP,
B +ES BN KMgS, (LR +AiR AR EE . [F)— 12 AR B B A A 7R 72 7k B K
*F (P<<0.05). T [A] Note: CK, applying chemical NPK fertilizer only; MgO, CK plus magnesium oxide; MgSQO,,
CK plus magnesium sulfate; CaMgP, CK plus calcium magnesia phosphate, KMgS, CK plus potassium sulphate
magnesium. Different letters indicates significant difference between treatments of the same soil layer (P<0.05).
The same below
Bl 1 A RIS AL 3R = T3 [F] )= 35 pH 520
Fig. 1 Effects of application of magnesium fertilizers on soil pH relative to type of fertilizer, soil layers and type

of soil

Jit B B d s 7 A LR s e e B S i, A0t 60 d HUMRYE, AFBEARSE =1
e T O B R AT R AE AR ] (R 2). =R 32 (0~15 cm) SZ#PEEE S =M
20.0~96.3 mg kgt R E & 97.5~511.3 mg kg. Hirh, pPERREREESE = Fh+% 0~15 cm L2
(A 2R R e, JRREE T 302 SRR PRI, W S8 45 RS 358 L 28 LR 2135 0~15 cm
+ BRI Btk B A ) b S A I 53.5%. 61.9%F1 47.8%; HRASEEREIL. Ak
BERBREREIEE, 1X 0T 85 VU RPBE AR b 5 B R B VA M B i Ok o IRFE R 2 TR 3% )2 R
PSR BT, BB . SOVERR RS AR R A B AE = P LI rh ) R I Y B T A B
77, 25t 60 d ik, REFEEIELE (15~50 cm) Hf R S B O IR B N, 1 hn
IR AE 17.9~105.4 mg kg™'. AR AL AE RS s AN 213 b o Bt PR HE 2 10 5 &
HFER T LB LRI E A RS &

22 TESERAIEN =FH R E L R i S R

Table 2 Effects of application of magnesium fertilizers on distribution of exchangeable magnesium relative to
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type of fertilizer, soil layers and type of soil

. A PEEE T i Content of exchangeable A PEBEAE{ R Variation of exchangeable
j:)% iiﬁ%ﬂ . -1 H -1
magnesium/(mg kg™) magnesium/(mg kg™)
Soil layer  Soil type
MgO MgSO, CaMgP KMgS CK MgO MgSO, CaMgP KMgS
0~15 cm #iH®Y  20.0c(d) 100.8c(c) 292.5c(a) 200.0b(b)  97.5b(c) 288 520 243.7 151.2 48.7
#¢+%  96.3a(d) 285.0a(b) 511.3a(a) 320.0a(b) 230.0a(c) 238 2125 4388 2475 1575
413%°  43.8b(e) 161.3b(c) 350.0b(a) 203.8b(b)  99.2b(d) 188 1363 3250 178.8 74.2
15~30cm  #E®  35.8c(d) 66.3b(c) 141.3c(a) 120.0a(b) 53.8b(c) -130 175 925 712 5.0
#¢1+%  88.8a(d) 137.5a(b) 166.3b(a) 76.3b(d) 117.5a(c) 163 650 93.8 38 45.0
413%°  76.3b(e) 152.5a(b) 256.3a(a) 130.0a(c) 105.0a(d) 513 1275 2313 105.0 80.0
30~50 cm i 27.5c(d) 73.8b(b) 85.0b(a) 56.3a(c)  51.3b(c) -21.3 25.0 36.2 75 25
1%  825a(c) 107.5a(b) 111.3a(b) 72.5a(c) 142.5a(a) 10.0 35.0 38.8 0.0 70.0
4I3E°  525b(d) 86.3b(b) 95.0ab(b) 71.3a(c) 133.3a(a) 275 613 70.0 46.3 108.3

H: ER—LET, F—3EEEARRNE 7R CRINHES) £R1E 0.05 K TFEREE, F—THIEEAR
F/NEFEE OINES) FRs1E 0.05 /K FZR 2% . T Note: Different lowercase letters (without parentheses)
in the same column mean significant difference at 0.05 level between different treatments in the same soil layer,
and different lowercase letters (with parentheses) in the same row mean significant difference at 0.05 level
between treatments in the same soil layer. @Yellow soil, @Purple soil, ®Red soil. The same as below
2.2 NEERABALER XSS R A TR RN 5K A 20

AR B AL AL BEAE [F] — 338 [R]— I [R) B vbk st B 22 AN K, 1 [R) — BR AT AL BEAE = 1235 |
(7] — IF [) (R UR R AR AR MR IR R SR b G 2038, A TR B 5 — bkt
RVIA RGeS s T A 203 L ARG B I AR B — Rk BT, EL RS Bt A e ] R4
BB AT TP, T ZEDITER RN, ERANMPESEIG IR, AR Rt E
S SSICEERCY I ATE JHh) PSS

& 2 AN ] AR MOP RIS ARG 2R, AT LUE S [R5 R Ak B Ao
PESCII I AEAE MOZ RO o AN FRVBE IR A BB R Mg PRI B DRk R B 49 R
AT REZER, KGN REME, b, MRS CK BT
M™ W [ 2 B AN B . AR S B M BB 0 B B0 R St RIS ), 41
1 F BT AERE Mo™ IR 3 e T AL B . 45 AR 3 ATAIZE TR |, CRK ALER M
Mg IR BEFE SR 7 Rk SN T4t b CK ABRM eI Mo® WK A FIIE(E 75 19 d, 211

£OR A 39 do

%0 ik % r Rt 9 r LM ®CK

T oso Yellow soil g0 L Purple soil so | Redsoil X MgO

=)

% 70 70 70 A MgSO:
o E 60 T 60 60 A CaMgP
2§ 50 p 50 50 OKMgS
e
=B 40 r 10 0
o 8 ¢ 5 :

28 30 X 30 - 30
T8 2 | 20 - 20 L

2

a 10 r 10 10

[#] .

gJ 0 I I I I I 1 I ] 0 I 1 I I L L L 1 0 1

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
iSSP i JIE f R E i3 E R
Days after treatment/d Days after treatment/d Days after treatment/d

B2 = Fh 39 AN IRt b B e TR I P i 2

Fig. 2 Mg? concentration curves of the leachates from repacked soil columns relative to treatment
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TEBEAbFE T, B A% A A FEA B Mo I PO IR TRV AT, I 3 B B
Mg E 5 (R 3. R D, SO+ 505 FRERFTEELL BRI Mg K B 1% B0 A8 i 7]
B, 43y 27d F192d (3% 3), (HRBEMBEIREME R (Bl 2). KB T HIEFUIhR =M
IR AL, IEFTRE S ACRPREA OC . FRERAL b AL m & BB g ik | IR BER R, R
AR S EBEM IR B, (EIEREA SRV e AN, A R I K

&3 TRIFELEMTRFRESHEREXBENEFSTE

Table 3 Regression equations expressing relationship between Mg?" concentration of the leachates and days after

the treatment

MRAL WP D E R KL Day

TR AbE EYEpp . _
Soil type Treatments Regression equations Correlation when peak concentration of
coefficients ~ magnesium in leachate occurred/d

e CK y = 0.001 5x* - 0.581x + 36.96 0.912 5** 7
Yellowsoil ;40 y =-0.025 9x? + 1.363x + 26.30 0.862 8** 26
MgSO, y =-0.031 8x% + 1.592x + 32.30 0.769 5* 25
CaMgP y =-0.012 5x° + 0.764x + 11.44 0.782 0* 31
KMgsS y =-0.026 1x* + 1.338x + 34.34 0.820 1* 26
#6061 cK y =-0.008 4% + 0.325x + 23.62 0.814 9* 19
Purple soil g0 y = -0.014 0x2 + 0.706x + 28.80 0.800 0* 25
MgSO, y =-0.010 4x? + 0.446x + 25.65 0.867 6** 21
CaMgP y = -0.007 6x* + 0.346x + 17.21 0.827 8** 23
KMgS y =-0.013 1x? + 0.718x + 27.23 0.738 5* 27
EAR: CK y =-0.007 2x* + 0.560x + 3.11 0.834 7** 39
Redsoil 100 y = -0.004 4% + 0.414x + 3.14 0.831 3** 47
MgSO, y = -0.006 4x° + 0.517x + 4.04 0.887 5** 40
CaMgP y =-0.001 3x* + 0.078X + 9.45 0.347 3 30
KMgsS y =-0.002 3x? + 0.425x + 5.32 0.961 2** 92

TE: *CRAH M G, R R AN B3 Note: ** means significant correlation at 0.01 level and * means
significant correlation at 0.05 level

=R A FEBRAEAL BT MGR pH TG R S (RIS . VKT, SRR pH
IR by b B K R AR A SR A bR B 1 2 i B 5 RS R H R AR A R
A5 e SR AR TG B, SRR P H > T 4 5 1 1 I 3 Bk B i pH B - 3 T,
2.3 T EIHBLEN =M RERRKENZN

B b SRR R BEAT, B AT AL B B R AR B R I N S, B R AR R
USRI E i T P22 (B 3). J71E y=a(l-e™ )Gl & = Fh 3 b 5 BARM AR Eh &S, Mk
REIIRT 0990, &2 7R EKF. Bk, AR FIARTTRAS B R AW A AN E
BEARALEE N =M LI B KB BB R B . SREHRME T, I EAR BB B R AR
MR EHEENRIKYUCH: KMgS > MgS0O, > MgO > CK > CaMgP, i i+5 15 51 35 3% b %4k
HEE S B 104.9-243.8 kg . ARIGAAE T, FSEEBEILAL IR0 B R B D, B
LT CK AL, T ARG RN, WISt AT 228 94 RIN A BEBE AL AL ] 1Bk R AR
BT CK AR, (K B d bk B 75 (I TR 75 22 1 640 d /i, A3 RUAE B F K,
AT A BERE AL P A BEAS bk R . et A PR B EBUMOR B 5 BN, NRIEAE
AR BB AR B RIAN: MgO > KMgS > MgS04 > CK > CaMgP, i 115159 1] % Ab # 6
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SR VG FEIE 119.3-205.5 kg hm™?, FLERERHRBEALHL7E S8 (0 F BT WO K 29 1330 d.
I3 ERBRNEALEE R R E D, o, RERATEEIE RN B T AR AL B, R
P A I R A BB BE IR A BN S BT A5 1815 kg hm, {EAF K (A 75 22
11604d it

70 70 -
wofh, |- Easid e CK

60 | Purple soil 6o | Red soil °  Mgo

v M gSOs
50 2 CaMgP
KMgs

)

-1

g
Yellow soil

[o2]
o

o
o

50

40

> % 30
20 20
10 10 /

0 0
0O 10 20 30 40 50 60 70 8 O 10 20 30 40 50 60 70 8 O 10 20 30 40 50 60 70 80
it IS R it AL R L it TS R R
Days after treatment/d Days after treatment/d Days after treatment/d

K3 ANFEIEAL AL =Fh L35 B RN R B

Fig. 3  Accumulated leaching of magnesium in three soils relative to type of magnesium fertilizer applied
2.4 T EFEAEALIEN = Fh IR MR A2

il 4 fros, =fh s Bk 60 d JEBEIE IR FRAE-7.4%~55.6% L (7] [FII, 456 4k
() SONE AL PR 7 22 70 M AR AR 0, BRI R AR 32T L BRNIE A AP B AR R G R 3
B TR OB BR B AN AR IR P BRI A 7 AliA B 33.1%. 42.2%7H11 55.6%, i it
FAESBERE AL IR 2 3 09-6.1%, Ut WA BRBEALIG N T Lo BER [l 45 . 200 1 5 0 45
RN, AHP R TP B R

;g OMgO BMgSO, WCaMgP EIKMgS
50 | %
30
20
10 r

0
-10 +
20 -4 Yellow soil 54+ Purplesoil 4135 Red soil

132574 Soil type
4 AFEIEERRALFRYE = Fh 4 b BEM R

Fig. 4 Mg?" leaching rate in the three types of soils relative to type of magnesium fertilizer applied

BRNE
Accumulated leaching of mg/(g.kg
8

w
o

N
o

=
o

(=]

Mg leaching rate/%

RYEHEEE & ISR B S BB (B /KIEAE) LBk E, PIRRIBIER E &R (&
4) SAACBRAEDURANZIIE ERYBEE 2 AL, O 30% /a4, PR KT RELHEE
o IR 4 AR, PHERBEILAE S (o P B E R e, HGRZIEM TR . = I
S0 O BRUR B I B [ 2 AR R IR (3R 4D el PERRIBR B AE =P 198 _E 1B IE E 1) 9 L

R4 =M EREFELERZEEE R
Table 4 Mg fixation rate of in the three types of soils relative to type of Mg fertilizer applied/%

MgO MgSQO, CaMgP KMgS
3 Yellow soil 30.0 -59.4 12.5 315
240+ Purple soil 0.2 -65.2 451 12.2
413 Red soil 28.8 -63.5 28.7 39.0

http://pedologica.issas.ac.cn



B
Acta Pedologica Sinica

3 it

3.1 ARIHEEE=ZMIIE FATRH

BRI T R LR LRSS R S B, &k 60 d Mk, ARIBEIEAE
=R R T P R R RS R AR AN [ o A 3R A, A 0~15 om LR A B
TEREEERL, XE5EO LT LT YR S AN SR IR E A BT E
Ko SEER BRI BE G 5. AR & B IR M B A A BT A, SRR . B
T BB AN R R B AE — 3B 3 3R I R o IR I RS B8 7 5 1A PRA e PR R BV A PR AR
U, FHEC A = AR TR 5 7E L3RR R MRIRAPEEIE B T Ekb h S E e R, K
5 Mo* B H#e, Wb T Mol 3 PO T Bl TR AT . ASEE RN AE A I B A 4T 3%
ORI+ 2 A S S &, (R T &0 b R R A RS B . TTRER
J55L DR R A A 5 R LA AR K IR S ) MQa(POw), TEaVAEAE , VAR B, (H it FAE ek +
B EAFIT IR R ORI, T A 5 CEC Bk, MR 5 2P0, Sfd e 4
LIRS, ik, RO RS E A RS RICRE .
3.2 A REIHAEE=F1IE Eavitkk

s T IE BRI R AR 2, AE LY 38 2 [ E A B A 22 5, X AR BEAE K
RHIF A FE .. Zid 60 d [A1EkYE, AR —BE AR AL BAE — A 3% I [R]— I 1] iR
R MEICN: Rt (B8, 2038, BIFERHAR R Rt LA b 5 ARk (3R
Do LAMBEREONRE AR, PRI N AR A 2R 2 ST 5 R, FRma & 5 FEEAT
TEAWIE 73X — A (B 2). EE#EE, CK MUK Mg IREFESS 7 Kk Fe, ¥
B Mg? 7E #3 R RS Stk ok T8t b CK AR PR PR Mo IR B ik I 75 19.d, 4143
IR 39 d. 7E=Fh LI AR R AL B S CK AL BRI Mo? R 22 R AR, mf LA
BERRAE A B Sk, X SRR E AR S e R R B Ak T A I S 4
o FATRCR eI /7, 208 ERTERAMEE ALY MoT R B e T A A . B
FOIE OIS IR L, RO FE L, N EL, M BRI 2 e T HIER
W B g0, o R v 0 M B R R MR, BEIR B R AR B m B E R I
FAGE R 5 - S AIBRIE 2 B AR P Rk 3 B0, S PT 2 P 3 CK AR BEAE = Fh 358 Eithisk
YL Mg A JBE 32k 38 AR P T4 4 B0 22 S 1) &R A

FIF T2 y=a(l-e ) BEML A = Fh 3 rh B BARMAREh S, AT R E A B O
FIBEAEAL T =Fh 3 E o BRI B . S REEE AT, B A B IE & Ak
R BN By 104.9-243.8 kg hm?; 40+ b & AP AR BN BERR AL T2, 200
BB AL EE SRR IR D . IX R TS A A ) B B A R B A T AL IR O,
1T 7E H3ERH B T A B e B a I, RO g Y, PRIk, R B AL FRAE B F bk B
% . =R Bk 60 d J5 BRI R AE-7.4%~55.6% ] . S(0 4 5351 F 45 B2,
PI# B s TR B R &, X Rt T A Ak A B B s T A 2 g (R D),
T 6 B v ) 9 A e R PR B 00— DT, AR Wt P B A - 2 o 1 5 e
AR EE T A, BB A Rt i, (BRI A R, W] L e
HIBRAE R B E IR, e TEERIMRR (3R 2), H— 7T, IR E. Kyiakig,
WZE T R IERIY, ghAh, LM B T A B R N R KT, RS AR B
MG nTRedem 12U R ERIE AN BE, g s 1 380 pH (& 1), 390 1 3886 8 A b
IR, 21338 3 M 288 B X B B B8 T 9m FFIR 7K 3 FNFR 41 IEFE W] g2 BRIk R A Y = B A
HFRIB NG Z 8 (BREREFEEAE) U n] se iR 2L R Bt bk e (& 3D,
3.3 T EIEEFEE=F11E EaIEFE
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AL BETE BRI RN 4T 808 I BE [ e AL, O 30% /A, R SRR TR Ak R [E
R, FNBER O FIESIER R, XATRE&R AN = L3RR A1 pH BAK, A F
TR B BE R R, DR T LB ] s A . AR IR 2R S A F R, AR
I JEA R TR S RPN B A i, B BE (IR B, R Lh AR R e (B E A
FLUGR LTSRN . — b 39 o B8 00 L OB R AT NS PR 18] o2 I, I T - 3
PEBR B B ELPH B AC e B K, I EAREREFBE IR R S A E e R, B AR B BLAE
P 7 B A it N 438 i~ 8 FR A 0] 56 1 O P9 55, T 5 5058 0 H R P B A ] v 2R B
el

it FH e T R R R e 1 =R e BRI A R (3R 2), X WIS LI pH AT S B
B INA . 2135 pH TRERS, HRIAZHAE R AT S BB 2 BT, SRR HREEE
BEELUKIESAAAE, (ERGYPMI, ZH P LIEA AR 218 pH A& (pH A
6.0~8.0) I, AHT Mo /KR B 1 H A 39 R 1t F gy 85 A K, 390 B P Rt B 484
I, B B AS F B LSS A AEAE, WD B KRR 1 RS, R AT A ) B OR
PRI A AR o I, DOMERRER B AR AR = A E [ s R e A, R
SIS B S A BER R T X 1T BE R D e PR AR R B R EL AR e, A TR I
Ji 3% pH 75 6.0 L E (B 1), 1ii-+3% pH 7 6.0~8.0 I, A TH WA AR H S8 A 3T
BEEIEEAL, (IR B B Y T, R R S A TR S B 2 Rl A
VAT, B SCIS T, BRI BRI I, A L 0 AR M A BRI
ko (R, SUERmBRBEEIE MASBEAE R S B NS B OKIESEE) BRI
UERCINT S

4 4w

HE =0 7 S R P s B 1 v i P AN TR B I S R i B B SR A e B B, (EANIR]
BRALAE = b -3 A0 RV E A7 A S 28 22 5 o B AE = RS IR M 3 R B e A2 RE /1
W 5y kSR, JCHSEAE DU 1 BOB RS B b 58U EE . UM E R BR BEAN R R A BE AR L,
PHELHALG 58 | H IR R R, REIRZREE RN R . LR VURMBRALAE H g b i A R HE
Mo RIERFAE 5 BERALAE =R R 1k Bk 338 P it RSB o (B EIR S5 R I T = N AR
IS, AR 75 1t — P BRI I UE A A R A et — AT AR A 7
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Movement and Leaching of Magnesium Fertilizers in Three Types of

Magnesium-deficient Soils in South China Relative to Fertilizer Type
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Xinping*?  ZHANG Yuegiang **'
(1 College of Resources and Environment, Southwest University, Chongging 400716, China)
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Abstract [Objective] Magnesium (Mg) is a mineral nutrient essential to plant growth. It is the
central atom of chlorophyll, and also an activator of various enzymes, involved in various metabolic
reactions in plants. Magnesium deficiency can affect normal growth and yield quality of the crops
involved. Nevertheless it has become more and more a common problem in the soil-crop systems in
South China, in the last decades, where though large volumes of chemical fertilizers are applied, little
magnesium fertilizers are, and the removal of magnesium by crop and soil Mg leaching is high. Mg
leaching in the soil is one of the primary factors leading to Mg deficiency in the soil and crops in the
tropical and subtropical regions of China with high temperature and plentiful rainfall. To solve the
problem, application of magnesium fertilizer has become an important strategy. Therefore, it is of great
importance to explore characteristics of Mg movement and leaching in Mg deficient soils as affected
by Mg fertilizer application for rationalizing application of Mg fertilizers. [ Method] An indoor soil
column simulation experiment was conducted to study movement and leaching of Mg in the three types
of acid Mg-deficient soils (red soil, yellow soil and purple soil common in South China), applied with
magnesium oxide (MgO), improved magnesium sulfate (Improved MgSO, pH>8), calcium
magnesium phosphate fertilizer (CaMgP) and potassium sulphate magnesium (KMgS), separately, and
consequently efficiency of the fertilizers. This study is expected to be able to provide certain technical
support for rationalization of the application of Mg fertilizers in the soils typical of South China.

[ Result JResults show that soil exchangeable Mg increased by 2~15 folds in all the three types of soils
(0~15 cm) after application of the Mg fertilizers at a rate of MgO 100 mg «g™. Among the four types of
Mg fertilizers, Improved MgSO, was the highest in the effect and followed by CaMgP, MgO and
KMgs, sequently. After 60-days of leaching with simulated rainfall amounting to 1000 mm, strong
downwards movements of soil Mg in the soils applied with MgO, improved MgSO, or KMgS fertilizer
were observed. Compared with the soils with no Mg applied (CKs), the soils applied with Mg fertilizer
had soil exchangeable Mg increased in concentration significantly or by a range of 17.9~105.4 mg kg™
in the 15~50 c¢m soil layer as a result of leaching of Mg from the top layer (0~15 cm). The effect was
significant in the yellow soil and red soil applied with CaMgP, but not in the purple soil. In general,
Mg concentration in leachate displayed a trend, increasing first and then decreasing, which could be
well described with a quadratic equation. Accordingly, the amount of leached Mg from the soils under
different Mg treatments could be well matched by exponential equations. The accumulated Mg
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leaching from the yellow soil varied in the range of 104.9~243.8 kg hm™, which was close to that from
the purple soil, and 2~3 times higher than that from the red soil. Compared with CKs, application of
MgO, improved MgSO, or KMgS fertilizer significantly increased the amount of Mg leaching in the
yellow soil and purple soil, while application of CaMgP fertilizer did reversely. After the leaching
experiment, the leaching rates of the MgO, improved MgSO, and KMgS fertilizers applied in the
yellow soil and purple soil were all higher than one-third, whereas lower than 7% in the red soil. On the
other side, application of CaMgP enhanced retention of Mg in the soils, and slowed down the
downwards movement of Mg, thus reducing Mg leaching during the leaching experiment period as
compared with CK. [Conclusion] By considering integratedly the effects of the four types of
magnesium fertilizers on availability, retention and leaching of Mg in the soil and retardation of soil
acidification, CaMgP fertilizer is preferred for all the three types of acid soils typical of South China,
although its biological availability needs to be studied further.

Key words Types of magnesium fertilizer; Acid soil; Movement; Leaching; Retention;
Calcium magnesium phosphate fertilizer (CaMgP)
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