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Research on temporal and spatial distribution characteristics of soil nutrient
and salt under different reclamation years

GU Hai-bin, WANG Ze, Wu Hong-qi, SHENG Jian-dong
( Xinjiang Key Laboratory of Soil and Plant Ecological Processes, College of Grassland and Environmental Sciences ,
Xinjiang Agricultural University , Urumgi , Xinjiang 830052, China)

Abstract: The objective of this study was to explore the temporal and spatial variation rules of soil nutrients and salt
under different cultivation years of agriculture in the arid areas. Uncultivated land and lands with 2, 4, 6, 8 years of
cultivation in the Manas River Valley as the research object. Using methods of geostatistics, 3S technology and temporal
— spatial conversion, the time and space distribution characteristics of soil nutrient and salt were analyzed. The results
showed that the contents of total soil salt and available potassium at each layer had an obvious downward trend with the
increase of cultivation years. The soil salts from 11.9 ~25.2 g+kg™' in barren land fell to 1.7 ~3.0 g-kg™' afier 8
years cultivation. The contents of surface soil salt maintained at low levels until reclaimed 6 ~ 8 years in the study area.
It also showed that the contents of soil available potassium presented a continuous consumption trend. The soil available
potassium from 225 ~ 499 mg-kg ™! of barren land fell to 138 ~ 225 mg-kg™! after 8 years cultivation. The contents of
soil organic matter, alkali-hydro nitrogen and available phosphorus became firstly decreased, and then went increased
with reclaimed years increased. The trough of soil nutrients appeared in about 4 years of land reclamation. For example,
the soil available phosphorus from 3.7 ~ 8.1 mg*kg™" in barren land fell to 1.9 ~5.7 mg-kg™" after 4 years cultivation,
and then rose to 3.37 ~ 13.5 mg-kg ™" after 8 years cultivation. In conclusion, our studies have shown that length of re-
claimed time in research area influences soil nutrients and salt contents and displays a certain degree of regularity.
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Fig.1 The study area and distribution of sampling sites
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Table 1  Statistical feature values of soil properties in Fangqun farm

i H SREETRIE e/ ME R PRt i AL S
Item Depth/cm Minimum Maximum Std. Mean CV/ %
Bk 0~30 0.28 29.13 4.89 5.61 87.17
Total soil salt 30 ~ 60 0.39 38.22 8.12 10.21 79.53
ke !
/(gke™) 60 ~ 100 0.73 46.58 9.10 12.73 71.48
LR 0~30 1.77 22.21 3.22 8.06 39.03
Organic matter 30 ~ 60 1.76 13.21 3.05 6.62 46.07
ke !
/(mg-kg™") 60 ~ 100 0.17 18.62 4.41 5.32 82.89
WA 0~30 9.00 71.00 13.12 27.00 48.59
Alkali-hydro nitrogen 30 ~ 60 1.00 61.00 11.16 20.00 55.80
L1
/(mg-kg™") 60 ~ 100 1.00 62.00 12.23 18.00 67.94
O 0~30 1.30 25.30 4.72 7.70 61.30
Available phosphorus 30 ~ 60 0.60 20.10 3.31 4.40 75.23
L1
/(mg-kg™") 60 ~ 100 0.20 16.90 2.50 3.30 75.76
e 0~30 107.00 920.00 145.80 333.00 43.78
Available potassium 30 ~ 60 60.00 473.00 81.71 232.00 35.22
. -1
/(mg-kg™") 60 ~ 100 37.00 472.00 77.13 184.00 4.9
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Table 2 Spatial variability theoretical model and parameters of soil properties in Fangqun farm
WiH KRR BLI oy £ HEH Co/(Cy+ C) AR E BB
Item Depth/cm Models Nugget( Co) Sill( Cy+ €) /% Range/m R?
- 0~30 55X Expomential 5.33 31.72 16.8 1398 0.953
Tma‘lb;’ﬁ wlt 30 ~ 60 $5%4 Expomential 2.90 68.43 4.2 480 0.991
60~100  ERIR Spherical 7.20 85.72 8.4 321 0.988
0~30 55 Expomential 6.75 17.28 39.1 3582 0.912
ﬁiﬁ 30~ 60 55 Expomential 2.15 10.79 19.9 369 0.615
60~100  ERIR Spherical 2.40 34.80 6.9 924 0.991
W 0~30 54X Expomential 5.10 173.60 2.9 558 0.874
Alkali-hydro 30~ 60 54X Expomential 0.10 115.20 0.1 195 0.740
nitrogen 60 ~ 100 $8%X Expomential 0.60 131.00 0.5 276 0.906
£k 0~30 55X Expomential 5.38 21.42 25.1 456 0.860
Available 30~ 60 554 Expomential 0.19 9.65 2.0 276 0.930
phosphorus 60 ~ 100 ERIR Spherical 1.75 7.76 22.6 426 0.976
Frc 0~30 55X Expomential 910.00 20220.00 4.5 234 0.965
Available 30~ 60 F5%X Expomential 3010.00 8209.00 36.7 888 0.952
potassium 60 ~ 100 54X Expomential 1870.00 8192.00 2.8 1008 0.922
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Fig.2  Contour map of soil total salt in Fangqun farm
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