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Desert oasis ecotone of forest land tillage effects on soil trace elements
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(1. College of Geography and Tourism, Xinjiang Normal University , Urumgqi, Xinjiang 830054, China;
2. Key Laboratory of lake environment and Resources in arid area of Xinjiang , Urumgi, Xinjiang 830054, China)

Abstract: Selection of desert oasis ecotone of forest land reclamation area as the research object, using the method
of statistical tools and ArcGis spatial analysis of combining research, spatial variability of woodland effective state in soil
after reclamation of Fe, Cu, Zn and Mn content and the condition of abundance or deficiency. The results showed that:
After the land reclamation, the available Mn was obviously insufficient ( P <0.05). The average content was 4.24 mg*
kg™'. Soil with the Mn content which was lower than the critical value occupied 32.25% of all the soil. Insufficiency
degrees of available Fe and available Ze ranked the second place. Fe contents in 21.82% of samples and Ze contents in
29.36% of samples were lower than critical values. The spatial variation intensities of 4 microelements exceeded 25% ,
while these microelements showed obvious spatial variability; Analysis of semi variance function, nugget value maximum
available Fe, available Mn variable range minimum, 4 kinds of available trace elements nugget value base table value <
25% , showed that 4 kinds of available trace elements spatial dependence are strong; In the space structure, sheet and
patchy distribution obviously 4 available trace elements are, available Cu mainly distributed in the study area in southwest
and northwest, available Zn and Fe were mainly distributed in the middle available Mn in east-west direction, symmetri-
cally distributed and Eastern content greater than western; According to availability evaluation results, available Mn had
the highest single index ( E;), which reached up to 2.83; available Fe had the highest comprehensive index ( £,) which

reached up to 1.27; and E; and E, values of available Cu were relatively low.
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Table 1  Statistical characteristic of soil available trace elements contents in the study area

ML ICE e/ IME SSoN( XA bRz i i i A EAE T I AR R
Soil trace Min. Max. Mean SD S"]‘iex' K )r: Threshold Below threshold cv
elements /(mg-kg™) /(mg-kg™") /(mg-kg™") /(mg-kg™") W " /(mg-kg=")  of proportion/ % /%
A5 Fe Available Fe 4.30 25.10 8.85 3.98 1.07 1.53 4.50 21.82 45.68
A% Mn Available Mn 1.80 17.20 4.24 1.79 4.50 26.58 5.00 32.25 42.32
AL Cu Available Cu 0.88 2.90 1.58 0.39 -0.17 -0.91 0.20 0 25.69
B Zn Available Zn 0.36 1.50 0.50 0.21 3.01 9.15 0.50 29.36 42.85
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Table 2 Parameters of the semi-variogram model on soil available trace elements
IR P e A Y/ HAMH A gAY P AR B2
Soil trace elements (Go) (G +C) (C/Cy+C) Range/m Model R? RSS
B Fe Available Fe 0.3200 15.6400 2.04 1820 Spherical 0.121 2.320
B Mn Available Mn 0.0100 0.0980 10.20 928 Gaussian 0.215 0.227
B3 Cu Available Cu 0.0169 0.1508 11.21 1920 Exponential 0.057 2.17x 1072
B Zn Available Zn 0.0092 0.0431 21.35 1160 Gaussian 0.010 5.87x1073
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Fig.1 Spatial distribution of soil available trace elements
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Table 3  Trace elements contents by interpolation accuracy test

TR SCMME Kriging TMIAME Kriging ¥R 2% Kriging ~ IDW BUUISE  IDW Hyi2s IDW
Soil trace Measured Kriging forecast Kriging average RMSE IDW forecast IDW average RMSE
elements mean/(mg-kg™!) mean/(mg-kg™!) error /% mean/(mg-kg™!) error /%
H R Fe Available Fe 8.85 8.52 0.35 32.1 8.55 0.44 34.5
HZL Mn Available Mn 4.24 3.63 0.57 58.1 3.95 0.49 55.2
HRL Cu Available Cu 1.58 1.28 0.39 23.5 1.15 0.44 25.8
HRL Zn Available Zn 0.50 0.62 0.15 32.3 0.71 0.21 35.2
3.4 TEMERTRAUNSSETUITSIEN G EA RS MR TR B, g R A,

BRAO AL AR TR S IR IR BFE X R RARES Fe S RBEE , ARSEEN
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A 335 20 O BV IO AR BT AR SCL DTPA AR 50K A 2 & Mn 19 & BEES AR, b 4. 24
PR TR TR & i (R DAENIPIE, X mgekg™ ', A T ARK -, oA MR 50w,
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(W 4) o MTAELPRM AL R P Ar e LA T a5KoF AR B A G 7n & R,
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Table 4  Classification index for trace element in Xinjiang farmland soil

Rt ER i Tow %% Medium = High e 4 13! STED

Soil trace elements /(mg-kg™")  /(mg-kg™") /(mg-kg™') Threshold/(mg-kg™") /(g'm™?) E E
H# Fe Available Fe <5 5~10 > 10 4.50 8.81+0.09a 0.94 1.27
AL Mn Available Mn <7 7~10 > 10 5.00 4.17+0.14a 2.83 1.02
A% Cu Available Cu <1 1~3 >3 0.20 1.39+0.25b 0.42 0.98
HHL Zn Available Zn <1 1~2 >2 0.50 0.42+0.07a 0.12 1.14

VE < BRI TR 0.05 KF F 22 R B3

Note: Different letters represents significant difference at 0.05 level.
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