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Table 1 The basic properties of soil used in the experiment
B (g/ke) e (g/kg) itk (g/kg) FRAK
R 2 B Sand Coarse silt Fine clay Texture
LR (1—0.05mm) €0.05—0.01mm) (<0.001mm)
composition
. BEL
483.2 397.8 79.6 Sandy loam
BFHEEK (cmol/kg soil)
TR B K e éin Composition of ions
(3K =1:5) pH (ms/m) (g/kg)
LA =1 E.C Total salt
Soil extract coi-[Hco;| CI- | 802= | Ca?+ | Mg | Na*
(soil;water = 1:5)
8.28 8 0.35 / 0.29 | 0.09 | 0.05 | 0.18 | 0.04 | 0.07
S Hu bk BT N v . e et s
(cmol/kg+) Ca Mg Na Ca’t + Mg*t 4+ Na CEC
Exchangeable
catlons
(cmol/kg soil) 1.60 0.44 0.16 3.20 5.11
MgCO, (g/kg) 6.2
CaCoO, (g/kg) 75.7
HHLE (g/kg) 2.4

#2 MEEETFAM

Table 2 lon composition of treatment solution

ﬁ ‘Ej C fﬁ"ﬂil&g 1 H M 24+ C 24 N
B oncentration of solution g a at - .
No. mmolL—! mmolL™! mmolL—! Mg“.Na*‘.Ca“’
mmol/L™ g/L
1 4.78 0.455 4.78 0.00 0.00 2:0:0
11 4.78 0.279 0.00 0.00 4.78 0:2:0
111 9.56 0.734 4.78 0.00 4.78 2:2:0
v 9.56 0.810 0.00 4.78 4.78 0:2:2
v 11.95 1.000 4.78 2.39 4.78 2:2:1
ETEREARE, FHHs A, RBRBANME, ZREH, GEREARR Mg, Ca** fi Nat

mmolL™ P, f§ MgCl,, CaCl, f1 NaCl FRlfipk i8R S EIRE X 1.000g/L, 03 2 FriR,

2. FERIE: B0 ARSI EERIOESETI IR 12 6, 8T 100 ZEAELE D, 5N RE
2324 0.0005, 0.00125  0.0025, 0.005_ 0.0075 FI 0.010 molL™* fy MgCl, f1 MgSO, #i% 50 =5},
EER27CIRE 1. M LCRARBLOE, UE LEBERREARTEET S8, HELHEETR
WER%.

FBIPER 100 TURZEMLIM T, H3MA—FRE MgCO, 5 MgSo,, RikLFHE3, #
A EKE 121 A BB TF A RET B, 78 30°C HB T BAIMTHE T IAKFR, RENE -85
AR, pH, KRR ESE, ERRPIES, HLEH MgCO, HEER, MgSo, HEER
AR AR,

3. EMHEHRRR: HiREHEHEMN Nav Mgt f1 Co* Rt H—gHARS, Nk
FAREAMEHRIY 30 KERT . MEL AT BRARBHUEAER, EE8KEASENRYEER, +2
RYEPA B TR A% 5



286 + B =3 ® 28 &

3 &k MgCO, A&
Table 3 The amount of MgCO, added to soil

w5
No. 1 2 3 4

MgCO; MAR (g/kg soil)
Amount of MgCO,; added to soil 6.4 12.8 9.1 25.5

i MgCO, &% (g/kg)
MgCO, coantent in soil 12.5 18.7 24.8 30.8

F4 £k MeSO, mAR
Table 4 The amount of MgSO, added to soil ~

E = ' !
No. 5 6 7 8 9 10 11
MgS0, AR (g/kg soil)
Amount of MgSO, added to soil 1.0 2.0 4.0 6.0 8.0 10.0 12.0

T MgSO, H&E (a8/kg)
MgSO, comtent in soil 1.0 2.0 4.0 6.0 7.9 9.9 11.9

w5 LERMMAETER

Table 5 The composition of exchangeable cations in soil

4 + 24 24 24 24
ﬁNu- N F‘%) é\d‘?go) (C';;) Cal+M[4fz Mg1+(%) Ca“‘C: Mg=+(%)"
12 0 0 100 0 100
13 0 100 0 100 0
14 5 0 95 0 100
15 5 19 76 20 80
16 5 38 57 40 60
17 5 57 38 60 40
18 5 76 19 80 20
19 5 95 0 100 0
20 10 0 30 0 100
21 10 18 72 20 80
22 10 36 54 40 60
23 10 54 36 60 40
24 10 72 18 80 20
25 10 99 0 100 0
26 20 0 80 0 100
27 20 16 64 20 80
28 20 32 48 - 40 60
29 20 48 32 60 40
30 20 64 16 80 20
31 20 80 0 100 ) n

(2) EBMALENBLHH & - |
AT SRS A L 5010 SPubE AP SR 4EIE XK TE . MBI T 2CHE (CEC) RZ/RMME,
BRREAL A SR -EDTA B, STl Ca™, Mg Fi pH 8.1 BaCL-SZBHHI&R N AR
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Table 6 The compafision of exchangeable magnesium between treatment III and I

4t 22 -
Trearment Replication
jﬁNo Kl Mg*+:Na+:Ca*t 1 2 3 H{E
111 2:2:0 0.612 0.645 0.651 0.636
i 2:0:0 0.548 0.582 0.600 0.577
Bf: cmol/kg L
§1 = Za = B T = BY g gp0s7
‘ n,+n,—2
53 = \/2_55 = 0.0195
n

il = BBl s 06t (2RE®
d

MEHEST 4 te.0, = 2.776 1o, = 1.604
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Table 7 The comparision of exchangeable magnesium beiween treatment V und |
Pl i iy =1
Treatment Replication
- T T
o= Mg =1 Na+*Ca+ 1 2 ! 3 |y @
No. : | |
\'s 2:2:1 0.651 } 0.662 l 0.663 0.659
1 220:0 0.548 ‘] 0.582 ’ 0.600 ' 0.577
i

BEEry emol kg 4+
82 =10.00037 §; = 0.0157
el = 5.228% (x50 %)
s 438 V 5 I el

Table 3 The comparision of exchangeable mugnesium berween treatment V and I

& e & o
Treatmen: Replicarion
wmoB My r:Nat:Ca’s ! 2 3 | SOR
No. = J A
v 2:2:1 0.651 0.662 | 0 663 5.659
I 2:2:0 ‘ 0.612 0.64 g 0.651 0.636
Bhr: cemol/kg

§1:=0.00024 §;==0.0127
le] = 1.811 (ERKEBE)

HNEETEBRAMAS, B, ARLEEE—-LBEORNHEE 2 Mg £-RdisyE
BA—FE. Wik, AWREL Mg™ 7R R BEESBE Tt Mg &8
HIfaRR. DGR B L1E Navy Gt S EFREIIEE TRRNECEYE, Zita
EFR Mz 6,7, 8 iR,

M 6 FTLLEH, B Me™ RN, Mg* #£ Nat Ea Fism
FUENEZHEATBRWEGER = 73E%H, Na* 1 G SE—BN Mg RE—
ERHAER, B, NERAXAERLH Nat R Ca** SRy, # 8 R, 4mv
{Mg?":Na*:Calt = 2:2:1) 5 III (Mg?":Na":Ca** = 2:12:0) HXMBEESKE
¥, H RN EN R DIREMARLEENN, Co* 1 Mg BT EN, B
HEWT, S V(Mg iNat:Catt = 2:2:1) 5 | (Mg**:Nat:Ca®* = 2:0:0) ZjE|ss ik
HRZEREHE Na© SR, XES5ME 6 BSR4 E—H.

Na® 3 Mg*" WIRARHEEHEERBESAE FRE TR E 75N SR 3]
BH. EAKME LY, SEEREATEE RS RRIY — S TR
o BATAUIZFAA LSS ERIK (0.35g/kg), 7EH &5 TRE AT, ST7 I £ 2% R
Tho HR IR 5E R BRI A O e S R, R DL B R A CaCO,y MgCO, ZEHMEE I
AMg*"iNa*:Ca® = 2:0:0) F1 IH(Mg**:Na*:Ca** = 2:2:0) b @Rers,

LB 1 RS R At S R

CaCOy===Ca’* + CO}" Ksp=2.8 X 10~°
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MgCO; == Mg?* -+ CO{~ Ksp— 3.5 x 107¢
BETEE = 0L+ 28 s n 5
BE «= . = 0.01434 (JEHHEEFRBERN,H CaCO; F1 MgCO;

R ARG, B HHAY Ca?t, Mg™ R COIT ZRERI)
Ca®*, Mg T CCIT AN M T, mEARNEH,
lgf; = —0.509Z%+/ # = —0.2438
f,=0.57
W MgCO, EEHM Mg* £20 rxmoll™, M; [COI] = x moll. 7Y,
Kapugeo, = (2 +0.00478) « f; » x » f; (Kap = Ksp)

H xR/, #: =+ 0.00478 ~ 0.00478 '

Kep
0.00478#2

s MgCO, B Mg*t B35 2.25 X 1077 molL™),

WRAZ R MgCO; 5 CaCOy MEHIA COF WHEEEW, & FRFEeER
CaCOs BT COI™ IKE 9.27 X 107 molL™'y BHAKAT MgCO, EEHRY CO ik
B, XHE Mg EERE, Mg® ¥5 CaCO, BEHN COT ENERITIE. L.,
MgCO; IRESHIRY COI” BiRET CaCO; HEERMEH COU Bk,

Kapoico, = [Ca¥*] » f; » [COF ] » f; (Kap =~ Ksp)
Kap
[CO]-f?

MR LR E, AEA LT E B4 11 hHEEE MgCo, ##E i Mgt B2,
2.7 X 107 molLL™?, CaCO, #RESHIAY Ca¥* BE24: 3.82 X 107 moll.™,

B FEREADIEH: 48 HI(Mg*:Nat:Ca™ = 2:2:0) th MgCO; fEEH
B Mg BEAAE T (Mg :iNat:Ca®t = 2:0:0) BINT 20.44%, T CaCO; SEEMEY
Ca®* BEH4E | MILAIEE L, HTHE R Mg™ BB, B4k b4 gihig
Rz 3, #n 10.23 %o ‘

AhEE V(Mg?tiNa*t:iCat = 2:2:1) 5408 I (Mg :Na®:Ca?* = 2:2:0) Z[E3F
BT ERNERLRE R, MAREREENER, 8RS EIR,

Fgo &3 I 5 IV srifeghtb g

Table 9 The comparision of exchangeable sodium between treatment 111 and IV

= 2.25 X 107 (molL™)

[Ca™*] = = 3,83 X 107™* (molL™)

& i B
Treatment 7 ] Replication
%No. 5 Mg?+:Na+:Ca*+ 1 2 3 ] 1
381 2:2:0 T 0.243 0.259 0.266 0.256
v 0:2:2 0.189 0.193 9.206 ‘ 0.193

ffr: cmol/kg):
§1=0.000109 Sz= 0.00852

fel = 7,042 (ERLBE)
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Table 10 Some physical properties ot calcium-sarurated soil and magnesium-saturated soil

& # Dis «r‘c‘i‘on (em/hr) RE (em) (kg/ m?
Name pers Hydraulic Capillary water rise| g/em®)
coefficient Y s P! Y. Modulus of rupture
conductivity height in 3 hours
aEMIE] 4 13.07 2.73 30.33 0.18
ST+ 21.86 2.51 28.67 0.25

B e AL, 53 EELL, ot B BB R R EH BN R 206,
AR AW, BOh, i Gt Rl Mgt % Na* W S0 e A, S5, 8
AR TR I 0 kR W B TR B M AR A ) B TR

=. % B’

LR EFHESFRATEBRESKENNZEREY: CO > S07 > Cl,

2. fEMRIREE R, Mg? 7 Na¥ FETHRARMFENESHE MgCO RAKE+
BT

3. fER AT AT, Y ERER SAR —k, Na* 7£ Nat-Mg** KRR PLLZE Na*-
O RARPES BN,
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EFFECT OF MAGNESIUM ON SOME PHYSICAL AND
CHEMICAIL PROPERTIES OF SOIL

Li Jiahong and Yu Renpei

(Institu:e of Seil Science, Academia Sinica, Nanjing, 21000%8)

Eymmary

The present paper deals muinly with the adsorption characteristics of magnesium
ion in soil and the effect of exchangeable magnesium on some physical properties of
soil. :
The experimental results indicate that the effect of anions of magnesium salts.
on magnesium ion to intrude into soil absorbing complex was in the order of COI™ >
SO > CI7. Acrompanied by sodium ion, magnesium ion was more easily adsorbed
by calcareous suil containing magnesium carbonate than when it exists alone in soil
solutiop with a Jow~ salinitv Sodium ion was more easily adsorbed by soil in NaCl-
Mg Cl, solution than in Na:1-CaCl, solurion when salinity and SAR were given. The
¢spersion coefficient increased, but the hydraulic conductivity and capillary water
rice height decrease gradually with the increase of exchangeable magnesium percent.
zgc (EMP) in soil absorbing complex of given ESP. ‘Howev.er, when EMP was over
60% , the change became indistinet. The adverse effect of exchangeable wmagnesium
wn s il physical propesties was getting weaker with the increase of ESP.



