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Fig 1 Distribution of the sites taken samples along the sections across Tianshan Mountairs and adjacent area
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Table 1 The concentrations of CaCOs, gypsum, and total soluble salts (TSS) in the typical soils within evape-geochemical barrier in Tianshan

Mountains and adpcent area

Depth CaCO, CaS0,*2H,0 TSS(Total
Sample No. Landscape Sol group Location (an) soluble salts)
ghe!
Ke-Di1 0~ 5 143 3 717 14
’ 5~ 25 101 2 295 64
Hapli-Orthic 25~ 50 1109 122 32
Aridosols 50~ 8 1139 97 28
Hue-Zht 1 0~ 5 67.2 247. 7 11. 7
’ 5~ 18 80.6 105. 6 0. 3
Gyps- Orthic
18~ &0 38.5 621 12. 3
Aridosols
60~ 80 39.3 40. 6 176. 5
80~ 100 66. 1 9.1 8. 5
Hue-Zh+ IV 0~ 10 21.6 64 8 311. 1
’ 10~ 20 13.3 48 4 471.0
Aqui-Orthic
20~ 25 1.2 66 608. 1
Halosols
25~ 30 1.2 28 4 631.4
30~ 50 9.1 182 9 52.9
S0~ 64 64.0 131 2 31.8
64~ 90 63.2 94 4 25.3
D~ 120 66.5 785 21.3
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Fig. 2 Dendrogram of the elements in the soils of Tianshan

Mountais and adjacent area through cluster analyss
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2 ( :Fe KO gkg !, mg kg™ )
Tale 2 The concentratons of some elemerts in the typical sols within evape-gechenical barier in Tianshan Mountairs and adjacent area
(g kg ! for Fe and K,0, mg kg™ ! for the others)
I Group I
Depth
Sample No (em) Mn Fe Ti Vv Sc Cu Co Cr
Ke-Di 11 0~ 5 441 183 2439 66 10. 8 14 8 103 56. 6
5~ 25 250 9.0 12% 50 6.1 127 72 52.7
25~ 50 301 115 1653 51 6.9 111 65 53.6
50~ 80 298 113 149 53 9.3 9.7 121 52.8
Hue-Zhi- | 0~ 5 683 337 4673 121 20. 1 22.9 12 4 4.5
5~ 18 749 36 8 5002 130 2.3 31.2 14 7 67. 0
18~ 60 887 44 2 658 182 25.9 39.0 127 55. 6
60~ 80 787 415 58%4 163 21.7 37.2 122 49. 6
80~ 100 933 46 5 6 803 182 16.3 42. 1 111 5.0
Hue-Zhi- IV 0~ 10 615 256 3509 113 23.2 40. 8 305 76. 3
10~ 20 383 16 3 2 066 89 18.3 34.7 309 117.0
20~ 25 46 1.8 289 66 7.1 30. 4 216 8.3
25~ 30 29 1.1 166 55 3.4 23.2 20 4 76. 0
30~ 50 653 28 7 3830 125 2.3 40.0 306 . 4
0~ &4 755 325 4093 130 2.1 43.8 273 .5
64~ 90 828 329 4521 137 25.0 47.1 343 R. 9
90~ 120 856 349 4621 140 4.4 42.6 31 4 78. 6
I Growp II I Group III IV Group IV
Sample No Depth
(cm) B K,0 Ba Li F Zn S
Ke-Di 11 0~ 5 2.1 176 312 27.2 3321 889 274
5~ 25 <01 9.2 178 11.2 259 4 333 413
25~ 50 6.8 112 218 16. 1 302 2 112. 0 215
50~ 80 7.5 10 6 207 16.9 276 0 47. 8 201
Hue-Zhi- | 0~ 5 18.9 16 9 276 2.2 5810 729 1166
5~ 18 8.3 18 6 287 31.7 556 1 597 739
18~ &0 65.5 17.9 263 2.0 557.0 62 4 370
60~ 80 3.8 176 24 27.0 526 6 64 4 249
80~ 100 . 4 175 28 2.6 5199 60 8 287
Hue-Zhi- IV 0~ 10 416 201 265 2. 4 395 0 59 6 317
10~ 20 69 12 6 170 2.3 252 1 396 172
20~ 25 650 2.7 31 5.1 120 2 76 39
25~ 30 246 1.3 20 3.0 89 2 185 29
30~ 50 490 18 0 311 32.0 364 7 69 9 765
0~ &4 239 190 347 4.3 3916 94 1 674
64~ 90 193 205 355 4.3 428 4 833 543
90~ 120 140 217 370 36.3 4537 79 7 474
2.2.2 pH

3)
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3

Table 3 The correlation coefficients between the concentraions of the elaments and soil properties

Groups Flemerts CaCO, CaS0,2H,0 TE5(Total 0.M Clay Sand
soluble salts)
I Mn ~ 0398 " 0.035 ~ 030 " 0 115 0.028 - 0.0
Fe - 043" 0.008 -0.3%" """ 0 058 0.022 - 0.020
Ti - 0490" " - 0.008 - 0.316"" " 0 031 - 0.204 0.220
v - 0473 %" - 0.027 - 023" - 0058 - 0211 0.208
Sc — 045 0.201 - 0.09 0 003 - 0.140 0.089
Cu — 0555 %" 0.150 0. 044 0 07 - 0.194 0.131
Co — 0288 " 0.192 0.132 0 061 0.031 - 0.147
Cr - 0070 0.129 - 0.04 Q0 013 0.362° * 0.500" * *
11 B - 0382 0.340° ** 0.564" * * 0177 -0.103 0.027
11 K - 019 0.083 —aRt 0319** 0.542° ** - 0.548 °
Ba - 0.058 0.038 - 047477 0 283" 0.470" ** - 0,475 7"
Li - 0.03% 0.171 - 0 254" 0 207" 0.618 ** - 0.649 %"
F 0.02 0.075 - 024" 0 299" " 0.485 "~ - 0.425 "7
Zn 0. 140 - 0.001 - 0231 0 058 0.540" * " - 0.584 7"
\Y Sr 0 029 0.877° ** 0. 0% 0 032 0.164 - 0.05
Bk ox ok 005 001, 0001 # % % and * * # denote significance at p= 0.05, 0.01 and 0. 001, re-
spectively
" I B 700
Cr , II mg kg ! Sr
B " m v , , Sr
I Mn Fe Ti V il
I
) > ) s
B s
I I
I v s s
( 3).
I B IV [10]
Sr 0.01 0.001 . III
B ) )
Sr (
3 pH
B (8.01~ 9. 62), ,
, B , pH ,

B B B
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( ) ( DTPA-Fe) , DTPA-Fe
2.3 0.39~ 10.47 mg kg ',
[6. 17]
, (4,
, , , DTPA-Fe
, 0. 001 \ 0.39~ 1.37 mg kg™ '
4
Table 4 The correlation codficients baween the concenirations of some available elaments and soil properties
TSS(Total pH
Elemert s CaCo, €aS0,*2H,0 0.M. Clay
soluble salts)
Fe - 0415 "7 -0.019 0.089 -0 184 0.184 - 0.07%
Cu - 029 0.247 0.184 - 0176 0.388 * " 0.293"
B - 0319"" 0.163 0.62° " 0 071 0.111 - 0.068
F 0 068 0.075 -0.103 0 082 0.189 0.283"
Zn - 0169 0.001 0.513" " " 0 080 0. 260" 0.392° " "
F ok ko ok ok 005 001, 0001 # ok % and ¥ % % denote significance at p= 0.05,0.01 and 0. 001, re-
spectively
( DTPA-Cu) 32 mg kg !
0.02~ 1.94 mg kg’ ' DIPA-Cu  DIPA-Fe ( DTPA-Zn)
, (r’= 0.412, p< 0.001) , , DTPA-7n , 0.01~
, 0.45 mg kg™ ' DTPA-Zn
(4 =
(H20-B) DI'PA-Zn
(r’= 0.869, p< 0.001), , (r’=0.078, p> 0.05),
,H20-B ( 4 ,
( 4 H20-B
[22]
( 1 2) ’ ?
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STUDY ON EVAPO-GEOCHEMICAL BARRIERS IN SOILS OF ARID-DESERT
LANDSCAPES IN TIANSHAN MOUNTAINS, XINJIANG

Huang Biao Gong Zitong
(Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)

Abstract The evape- geochemical bariers (EGB) in soils of arid-desert landscapes in Tianshan Mountains, Xinjiang may
be divided into carbonate EGB, gypsum EGB, and soluble salt EGB, which are mainly composed of carbonatic soil, gypsic soil,
and saline soil, respectively. These EGBs are distributed along Tianshan Mountains as a sequence of carbonate EGB, gypsum
EGB, and soluble salt EGB from mountain to basin.

In the carbonate EGB, the concentrations of Mn, Ti, Fe, V, Sc, Cu, Co, and B in soils were diluted and lowered as the
result of the accumulation of dissociated CaCO5. In the gypsum EGB, B and Sr in soils were inareased with increasing gypsum.
In the soluble salt EGB, the accumulation of soluble salts always accompanied with an increase of B, and a decrease of Mn, Fe,
Ti, V, K, Ba, Li, F, and Zn in soils due to the dilution of soluble salts.

The EGB significantly affected the bie- availability of Fe, Cu, B, F, and Zn as well. The accumulation of dissociated
CaCO; in the carbonate EGB significantly decreased the bie- availability of Fe, Cu, and B, whereas the bie- availability of B ir
creased with the cwncentration of soluble salts in soils. Watersoluble F in the carbonae EGBwas high in the soils with high cos
centrations of CO%3~ and HCO; . In addition, the bie-availability of Cu is higher in the soils with high organic matter than in the
other soils. The bie-available Zn has significantly positive relationship to the content of clay in soils.

Key words Evape-geochemical barrier; Elements and their bie- availabilities; Arid soils; Tianshan Mountains



