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Characteristic of Soil Available Trace Elements on
Abandoned Cropland in the Loess Hilly Region
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Abstract:  Objective  The research was made to provide a scientific guidance for the sustainable development of ecological
restoration and the evaluation of soil quality by studying the effect of abandoned cropland on soil trace elements in the hilly-gully
region of the Loess Plateau. Method The present study investigated the changes of four available trace elements at different slope
aspects during succession on abandoned cropland in the loess hilly region.  Result ~ The results showed that during the vegetation
succession on abandoned cropland, the content of organic C, total N, available Mn, available Fe, available Zn in this shady slope
presented a significant regular variation due to the high soil moisture favorable vegetation conditions, showing no significant
difference at the early stage of succession while increased with the increasing years at the later stage. Available Cu exhibited a
decrease trend with years. Organic C, total N, and four available trace elements in the sunny slope fluctuated with the increasing
years. The density of four trace elements differed significantly at different succession stages. Compared with the shady slope,
available Fe and Zn density in the sunny slope was higher in the first 10 years while was lower 10 years later, available Cu density
was slightly lower in the first 5 years and was higher thereafter.  Conclusion Although the content of four soil trace elements in the
cropland increased after abandoned for 20 years, it is still in the extremely lower level, thus natural recovery to improve the status of
trace elements in this region probably need more time.
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1
Table 1 Description of sampling plots

Slope aspect Abandoned year (a) Slope gradient Altitude (m) Main vegetation

N 15°W 1 25° 1274
Shady slope 1oy 5 25° 1208

N 30°E 10 24° 1312

N25°W 15 28° 1256

N35°E 20 22° 1287

S18°E 1 25° 1266
Sunny slope SI5°E 5 25° 1300

S23°E 10 22° 1311

S35°W 15 22° 1261

S20°W 20 30° 1284

Artemisia capillaries Artemisia sacrorum Stipa bungeana Bothriochloa ischaemun Heteropappus altaicus
Lespedeza davurica Potentilla bifurca Cleistogenes squarrosa Vicia sepiwm Salsola collina
10
DTPA 2 20 1
mm 15h 79.2% 75.7%
GBC932AA 324.8 10—20
248.3 213.9 279.5nm 20 1
= 369% 48.8%
Duncan P 2.2
0.05 Pearson SPSS15.0

1.4 2

" 20

STED:ZSTEiXBiXDiX(l_Fi/lOO) 1
~ 100
5
STED g-m? 10 10 20
STE; i mg-kg™ 1 90.7%
B i gcm® D, i
cm  F; i 2 mm % 10
2 mm 15—20
[24] 10
5 20
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Fig. 1 Change of soil organic C and total N content in abandoned cropland
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Fig. 2 Change of soil available trace elements in abandoned cropland
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2.3 3
2.4
3
P 0.05 4
P 0.001 20
P 1.25—1.35 g-m™ 0.08—0.13
0.001 g-m? 0.89—1.32 g-m™ 0.03—0.08
P 0001 P 0.05 g-m?
3 P
0.05 10 10
P 0.001 P 5 5
0.05 3
2 mg-kg™
Table 2 Evaluation criteria of soil available trace elements
Indicators Extreme low Low-level Meddle-level High-level Extreme high Critical value
Available Mn =5.0 5.0-10.0 10.0-20.0 20.0-30.0 30.0 10
Auvailable Cu =0.1 0.1-0.2 0.2-1.0 1.0-1.8 1.8 0.2
Auvailable Fe =5.0 5.0-7.0 7.0-10.0 10.0-15.0 15.0 7
Auvailable Zn =0.5 0.5-1.0 1.0-2.0 2.0-5.0 5.0 1
cc »3[25-26]
The evaluation criteria was based on the “Evaluation of soil available trace element by trace element group of Chinese Academy of Science”?%2®!
3
Table 3 Correlation between soil organic C, total N and available trace elements
Slope aspect Indicators Available Mn Auvailable Cu Available Fe Auvailable Zn
Organic C 0.778** -0.766** 0.665* 0.757**
Z:i‘iy Total N 0.757* -0.647* 0.637* 0.744%
Available Mn 1.000 -0.755** 0.614* 0.814**
Auvailable Cu 1.000 -0.618* -0.599*
Auvailable Fe 1.000 0.602*
Auvailable Zn 1.000
Organic C 0.436 0.648* 0.785** 0.657*
Sslzr;:y Total N 0.337 0.617* 0.800** 0.648*
Available Mn 1.000 0.295 0.324 0.375
Available Cu 1.000 0.613* 0.778**
Auvailable Fe 1.000 0.622*
Auvailable Zn 1.000
* P 005  ** P 0.01

*Correlation is significant at the P 0.05 level (2-tailed); **Correlation is significant at the P 0.01 level (2-tailed)
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4 g-m?
Table 4 Change of soil available trace element density in abandoned croplands Mean+SD
Available Mn Auvailable Cu Available Fe Auvailable Zn
Abandoned
year () Shady slope Sunny slope Shady slope Sunny slope Shady slope Sunny slope Shady slope Sunny slope
1 1.29+0.04 1.25+0.05 0.13+0.02 0.11+0.01 1.04+0.07 1.32+0.08 0.04+0.00 0.08+0.02
5 1.25+0.06 1.28+0.09 0.10+0.01 0.08+0.01 0.93+0.09 1.02+0.07 0.04+0.00 0.07+0.00

10 1.27+0.06 1.30+0.05 0.10+0.03 0.12+0.00 0.97+0.04 1.12+0.07 0.04+0.01 0.07+0.00

15 1.30+0.07 1.35+0.08 0.08+0.00 0.10+0.03 1.05+0.04 0.99+0.04 0.05+0.01 0.03+0.00

20 1.35+0.09 1.30+0.08 0.08+0.01 0.12+0.03 1.13+0.06 0.89+0.03 0.07+0.01 0.06+0.01

Kopittke B
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