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Table 1 Physiochemical properties of salinized soils in Junggar Basin

(cm) (mS/cm) (zkg) pH(O 1) CaCOs(g/kg)
Z1 0~5 9.14 4.6 8.92 151
5~10 2.74 7.7 8.80 150
10 ~ 20 4.96 4.2 8.79 151
20~ 30 1.49 7.8 8.56 153
30 ~40 2.56 2.2 8.73 137
40 ~ 60 3.51 6.6 8.75 142
72 0~5 9.27 14.0 8.71 144
5~10 6.46 6.3 8.81 142
10 ~ 20 6.24 6.5 8.51 146
20~ 30 6.52 7.1 8.55 115
30 ~ 40 2.14 1.9 8.59 117
40 ~ 60 1.53 3.2 8.60 126
Z3 0~5 6.82 13.5 8.71 168
5~10 3.92 6.3 8.47 138
10 ~ 20 4.31 29 8.58 139
20~ 30 6.18 2.2 8.59 119
30 ~40 3.66 1.5 8.62 149
40 ~ 60 4.86 5.2 8.60 132
74 0~10 10.80 11.2 8.68 151
10 ~ 20 10.16 9.9 8.71 166
20 ~ 30 9.59 2.3 8.82 172
30 ~40 9.97 1.9 8.58 161
40 ~ 60 12.04 10.3 8.60 153
Z5 0~10 9.00 6.9 8.49 154
10 ~ 20 11.03 5.4 8.17 156
20 ~ 30 12.07 13.8 8.16 163
30 ~ 40 14.20 1.0 8.41 166
Z6 0~20 5.93 7.2 8.81 97
20 ~ 40 6.49 6.0 8.92 87
40 ~ 60 3.46 3.9 8.99 87

*2 BEARIMEZFNTIEHERBUMER

Table 2 Physiochemical properties of salinized soils in Tarim Basin

(cm) (mS/cm) (g/kg) pH( 1) CaCOs(g/kg)
T1 0~20 2.22 8.7 8.23 203
20 ~ 30 2.05 13.2 8.05 205
30 ~ 40 1.71 6.8 8.1 220
40 ~ 60 2.07 8.8 8.03 192
60 ~ 80 2.59 6.3 7.83 211
T2 0~20 4.30 6.5 7.83 221
20 ~ 40 4.04 8.9 7.96 214
40 ~ 60 5.32 6.8 8.2 221
60 ~ 80 5.47 6.2 7.86 212
T3 0~20 14.60 5.40 8.23 208
20 ~ 30 9.41 5.98 8.36 213
30 ~ 40 8.94 8.39 8.3 200
40 ~ 60 6.18 4.03 8.17 186
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(cm) (mS/cm) (g’kg) pH( 1) CaCOs(g/kg)
T4 0~20 9.31 9.14 8.19 203
20 ~ 30 7.10 7.74 8.04 204
30 ~40 6.94 6.59 8.15 209
40 ~ 60 6.35 10.06 8.22 201
TS 0~10 9.09 6.50 7.85 196
10 ~ 20 8.43 9.01 8.33 216
20 ~30 9.59 7.24 8.71 207
30 ~ 40 7.53 10.58 8.53 187
40 ~ 60 5.52 7.80 8.45 186
T6 0~20 4.70 10.64 8.01 222
20 ~ 30 1.48 6.10 8.25 207
30 ~ 40 1.41 9.55 8.24 211
40 ~ 60 1.67 9.21 8.15 193
1.4 3c  8"0 0.71 nm
3.5 2t
(<2 pm)
+
(11-12] Stocks 0.35 nm
2 um 2 um 0.354 0.358 nm
200 2~4mg
(%) 3 4
(1 020C) ( 650°C)
COo, N, CO, ( 36% ~ 69%) (0~ 34%)
(IsoPrime100 (16% ~ 43%) ( <10%)
Isoprime ) 8c "0
VPDB (n=30 r=0.81
P<0.01)
0~ 10
2 cm
2.1 73 74 0~ 10 cm
XRD
20 ~30 cm
Z1<Z3<72<74<Z5
Z1 72 T1 T2 ( 2
XRD zZ1 72 30 ~ 40 cm
M) TT T2 22<71<73<74<Z5
) (Chl) 72<73<71<74<7Z5 10 cm
(Kao) 10 cm
( )
OriginPro8 (n=22
1.8 nm 1.0 nm r=0.76 P<0.01)
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Fig.2 XRD patterns of soil clay minerals

x3 FEERZMBFALRINAZLEPHLIT VA BN ZE(%)
Table 3 Relative contents of clay minerals in salinized soil profiles in Junggar Basin
(cm) (mS/cm)
Z1 0~5 9.14 69 6 19 6
5~10 2.74 60 13 19 8
10 ~20 4.96 54 28 16 2
20 ~ 30 1.49 60 16 21 3
30 ~ 40 2.56 51 27 21 1
40 ~ 60 3.51 51 26 20 3
72 0~5 9.27 54 14 25 7
5~10 6.46 50 22 22 6
10~20 6.24 49 22 24 5
20~ 30 6.52 49 29 18 4
30 ~40 2.14 60 14 20 6
40 ~ 60 1.53 51 19 22 8
Z3 0~5 6.82 61 3 30 6
0~10 3.92 60 4 25 11
10 ~20 431 69 5 20 6
20~ 30 6.18 58 13 20 9
30 ~40 3.66 53 17 22 8
40 ~ 60 4.86 59 13 23 5
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(cm) (mS/cm)
Z4 0~10 10.80 57 0 38 5
10 ~ 20 10.16 55 0 43 2
20 ~30 9.59 48 17 28 7
30 ~40 9.97 42 23 29 6
40 ~ 60 12.04 36 34 25 5
Z5 0~10 9.00 49 15 27 9
10~20 11.03 40 33 19 8
20 ~30 12.07 39 24 31 6
30 ~40 14.20 38 28 27 7
Z6 0~20 5.93 51 23 20 6
20~40 6.49 48 22 23 6
40 ~ 60 3.46 57 13 22 8
x4 BEAZHRFHMLRINEZIEPHLITYES BN ZE(%)
Table 4 Relative contents of clay minerals in salinized soil profiles in Tarim Basin
(cm) (mS/cm)
T1 0~20 2.22 72 3 23 3
20 ~30 2.05 73 1 22 4
30 ~40 1.71 68 0 25 7
40 ~ 60 2.07 71 0 23 6
60 ~ 80 2.59 74 0 23 3
T2 0~20 4.30 76 2 18 3
20 ~ 40 4.04 82 0 17 1
40 ~ 60 5.32 85 3 12 0
60 ~ 80 5.47 80 0 17 3
T3 0~20 14.60 80 0 18 2
20 ~ 30 9.41 83 0 17 0
30 ~40 8.94 79 0 19 21
40 ~ 60 6.18 83 0 14 17
T4 0~20 9.31 79 1 17 3
20 ~30 7.10 75 0 20 5
30 ~40 6.94 80 2 15 2
40 ~ 60 6.35 82 2 13 2
T5 0~10 9.09 80 0 17 3
10~20 8.43 78 2 17 3
20 ~30 9.59 78 1 18 3
30 ~40 7.53 78 0 12 10
40 ~ 60 5.52 82 0 16 2
T6 0~20 4.70 78 1 18 3
20~ 30 1.48 78 2 17 3
30 ~40 1.41 79 2 16 3
40 ~ 60 1.67 74 5 18 2

67% ~ 86%
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Z1 73
SiO, CaO  Na,O T3 T5
2.2 Al,O5
K,O
XRF o
5 Si0, Z1 Z3 ALO;  K,O
ALO;  Fe0; T3 TS
Si0, AlLO; K,0O CaO Na,O
x5 ITREITYHUFZTRANR(%)
Table 5 Element compositions in clay minerals in salinized soil profiles
(cm) SiO, Al,O; Fe,05 K,O CaO Na,O MgO MnO TiO, P,0Os
Z1 0~5 56.47 21.60 11.50 4.17 0.30 0.88 3.64 0.09 0.71 0.17
5~10 56.25 21.61 11.55 4.20 0.34 0.9 3.55 0.09 0.72 0.18
10 ~20 57.24 21.67 11.45 3.79 0.34 0.93 3.56 0.09 0.75 0.18
20~ 30 55.94 21.69 11.76 4.04 0.35 0.79 3.95 0.10 0.72 0.19
30 ~ 40 56.72 21.64 11.33 3.89 0.33 0.92 3.66 0.09 0.72 0.20
40 ~ 60 57.08 21.74 11.25 3.75 0.29 0.83 3.63 0.08 0.74 0.16
Z3 0~5 61.87 18.68 8.65 3.61 0.69 1.65 3.35 0.10 0.86 0.15
5~10 58.31 20.09 10.56 3.96 0.42 1.20 3.94 0.10 0.82 0.23
10 ~20 58.41 20.75 10.35 3.94 0.40 1.15 3.58 0.10 0.90 0.17
20 ~ 30 58.56 21.09 10.18 3.79 0.35 1.15 3.48 0.08 0.85 0.14
30 ~ 40 58.31 20.90 10.57 3.74 0.37 1.15 3.56 0.10 0.81 0.23
40 ~ 60 59.92 20.23 9.62 3.81 0.41 1.39 3.29 0.09 0.79 0.16
T3 0~20 55.28 22.80 10.31 5.26 0.17 0.59 4.02 0.07 0.99 0.10
20~ 30 52.76 22.65 12.14 5.17 0.20 0.44 4.98 0.07 0.66 0.45
30 ~ 40 54.33 22.47 11.25 5.23 0.14 0.57 438 0.07 0.79 0.13
40 ~ 60 56.67 22.23 10.14 5.20 0.15 0.54 3.82 0.06 0.85 0.08
T5 0~10 53.58 23.63 11.03 5.18 0.17 0.68 4.18 0.06 0.79 0.10
10~ 20 54.70 24.23 9.67 5.31 0.18 0.68 4.09 0.04 0.84 0.05
20~ 30 52.72 24.09 11.43 5.30 0.14 0.61 4.37 0.05 0.74 0.13
30~ 40 51.98 23.98 12.05 5.13 0.15 0.62 4.73 0.07 0.71 0.17
40 ~ 60 53.79 22.86 11.69 5.10 0.17 0.61 438 0.07 0.78 0.17
Mg2+
3 (1~
2) Mg2+
10% 20% ~ 30% Mg’
<5%
[16-17]
(pH 5 ~ 6)
3.1
Si*" A1’ Fe*' Mg*
Mg2+ [15]
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CaCOs( 1~
2)
[18] 74
K" T5
813C 8180
3D 80 ( 6)
[19-20]
Fo TEYRAMBPEMLENNER
Table 6 Isotope compositions in salinized soil constituents
CaCO;
(cm) 3C(% VPDB) 5'50(%o) 3D(%o) 5'50(%o)
Z4 0~10 -1.53 -9.44 -89.81 -1.73
10~ 20 -1.76 -9.54 —89.78 -2.35
20 ~ 30 -1.80 -10.56 -90.08 —4.08
30~40 -3.13 -10.31 -90.25 -3.65
40 ~ 60 -3.73 -9.67 -90.68 -4.24
T5 0~10 -0.34 -7.54 -78.51 -1.59
10~20 -0.19 -7.31 -77.76 1.00
20 ~ 30 -0.43 —7.68 -79.70 0.07
30~40 —0.40 -8.08 -75.97 1.08
40 ~ 60 —0.28 -6.72 -80.22 -0.58
"0%o [21] 3D 8"0 C G C;
C, 3"C G G 3"°C
3D 27%  —13% C;
3'%0 3"°C —9%0 ~ —13%0 C,4
(221 Z4 TS5 3"C 1%0 ~ 3%o 74
8D 8"0( 6) 74 8"C
8D 8"0 —3.73%0 ~ —1.45%o T5
—90.68%0 ~ —89.78%0  —4.24%0 ~ —1.73%o T5 81C —0.40%o0 ~ —0.19%o
3D —80.22%0 ~—75.97%0 &'°0 8
~1.59%o 40 ~ 60 cm 10 ~ C G 0 ~ 60
40 cm 5'%0 cm Cy
3D 8"0 C,
3D 8'%0
[23] 8180
3D 8"0 H,'°0 3'%0
8D 8"0 T5 3'%0 74

50
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Fig. 4 TEM images of clay minerals of salinized soil in Junggar Basin of Xinjiang
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Composition and Genesis of Clay Minerals in Salinized Soils in
Junggar Basin and Tarim Basin of Xinjiang, China

HE Shuai', TAN Wenfengz, XIE Haixia®"

(1 Xinjiang Academy of Agricultural Reclamation Science, Shihezi, Xinjiang 832000, China; 2 Key Laboratory of Arable Land
Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture, College of Resources and Environment,
Huazhong Agricultural University, Wuhan 430070, China; 3 Key Laboratory of Oasis Ecology Agricultural of Xinjiang
Production and Construction Corp, College of Agriculture, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: Soil salinization is serious in the arid and semi-arid region in the northwest of China, especially in Xinjiang. In
this paper, soil samples with different salt contents were collected in Junggar Basin and Tarim Basin of Xinjiang. X-ray
diffraction (XRD), transmission electron microscopy (TEM) and X-ray fluorescence (XRF) were employed to investigate the
formation and distribution characteristics of clay minerals in salinized soil profiles. In these two basins, salinized soils with
different salt contents had similar mineral composition including illite, montmorillonite, chlorite and kaolinite. In Tarim basin,
illite is the main clay mineral while montmorillonite was bare. The analysis results of the '°C and 8'30 values in secondary
carbonate and the D and §'®0 values in clay minerals reflected that C4 plants were the dominant plant and the climate was
relatively dry during the formation of salinized soils in Tarim Basin. The arid climate in Tarim Basin is unconducive for depriving
K" from illite, the content of montmorillonite reached the lowest point. The content of montmorillonite in salinized soils in
Junggar Basin is significantly negatively correlated with the content of illite, (+=0.81, n=30, P<0.01). More specifically, this
phenomenon demonstrates that illite in salinized soils was transformed to montmorillonite. In generally, this transformation is

I**, entry of Si*', and replacement of K* by Ca*" and Na*

affected by water condition and requires the deprivation of K" and A
within lattice layers. According to the analysis, salinized soils in Junggar Basin have the required moist condition and chemical
components to transform illite to montmorillonite: 1) Under the relative humid condition, K of illite in soil would be easily
leached; 2) pH of salinized soil is high (pH 8.5), which promotes Si*" of primary mineral to be readily dissolved. 3) Large
amounts of Ca®>", Na™ and Mg“ in soil solution of salinized soils. Thus, the content of montmorillonite in salinized soils in
Junggar Basin is more than that in Tarim Basin. There is a significant negative correlation (»=0.76, n=22, P<0.01) between the
contents of illite and salt in soil layers deeper than 10 cm, which indicates that soil layers below 10 cm depth are moister, the
existed salts promote the transform of illite to montmorillonite in Junggar Basin. Thus, climate condition and salt content in
salinized soils are the main factors for the formation and transformation of clay minerals in Junggar Basin and Tarim Basin of
Xinjiang.

Key words: Clay mineral; Composition; Genesis; Salinized soil; Junggar Basin; Tarim Basin
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