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Fig.1 Diagram of sampling sites in Baishui County(n =2 226)
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Table 1 Soil nutrient characteristics of sampling peints

FERARBITE SRR AERBENEZRS

RS EHAERBEESE ERRBERESG
Original sampling points Remove global outlier Remove local outlier
?Zi WARE AR ER W R L L33 % EzHm
AN AP AK AN AP AK AN AP AK
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
B 58 Number 2226 2226 2226 2223 2219 2223 2134 2127 2133
®/ME Min. 11.20 1.60 31.00 11.20 1.60 31.00 11.20 1.60 31.00
. BKME Max. 270.70 51.70 368.00 172.10 37.50 336.00 172.10 37.50 336.00
¥ {H Mean 63.84 12.01 135.30 63.61 11.90 135.00 63.19 11.66 135.54
X SD 28.41 7.46 57.38 21.713 7.23 56.82 26.91 6.82 55.32
BREE CV(%) 44.50 62.14 2.41 43.60 60.72 42.09 42.59 58.49 40.82
K 7 3 Skewness 0.94 1.46 1.02 0.72 1.32 0.98 0.72 1.33 1.02
W R Kurtosis 4.88 5.27 3.88 3.28 4.47 .73 3.39 4.68 3.88
E&H Normality * bk 4 ok ¢ Box - Cox Xt 8 xt 3K Box - Cox b k¢
iiﬁﬁiiﬁmmﬂ -63.78 -17.50  -93.00 -61.00 -17.50 -93.00 -57.60 -16.90  -85.00
iiﬁffjﬂiﬁ wutlier 189°10 39.20 348.00 185.40 39.20 348.00 181.10 38.40 342.00
B EHT Best model 34 #H ®mR k¢ HK (-1 t3 4 k¢ £
REMH Nugget 0.296 0.0323 0.0084 0.211 0.0329 0.0298 0.273 0.0309 0.0182
BG5S 3.021 0.3436 0.1728 2.935 0.3368 0.1716 2.799 0.3138 0.15%4
EIRHE Nugget/Sill(%) 9.8 9.4 4.86 9.23 9.77 17.37 9.75 9.85 1.42
Z# Range(m) 1050 1020 1080 990 1020 901 1470 1680 1410
3.2 AERRRAMALN WAEX Bt BHEARSEREEMEBERAENR

WitH. ZREBESE  MEEAF 2 134 MR
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Table 2 Reasonable sampling number({ Cochran formula)

A RER(RISKT 95%)

THES Reasonable sampling number( P = 95% )

Soil nutrient  fgxtiR 2 S MEXLHAE 10%  HIXHEE 15%
0=5% Q=10% Q=15%

HEBE AP 526 132 58

WA AN 279 70 3

HEYH AK 256 64 28
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T, Hill, #8M A& H RSN RS RE
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MM AN A HAP
26.5 6.8
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25.5
" 6.4
%250 & 62
2245 -
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23.5 5.8
23.0 e i e el - " . r 3. d 5‘6 1 L 1 1 1 L ' 1 1 1 J
10 12 14 24 34 44 54 64 74 84 100 10 12 14 24 34 44 54 64 74 84 100
#1107 9 I Sampling ratio(%) FH 14 7i 53 Lk Sampling ratio(%)
Y # AK
59.0 0.6
57.5 0.5
i 56.0 0.4
3 54.5 x 03 —— WA M AN
53.0 0.2 —8— {j QAP
51.5 0.1 —h— FE AW AK
50‘0 1 —rl B I ) 0 L il i 1 L A . . - ) ——

1 L 1 1 1 1 1
10 12 14 24 34 44 54 64 74 84 100
F K 2% 7( 47 L Sampling ratio(%)

10 12 14 24 34 44 54 64 74 84 100
K Ff 80 11 9> L Sampling ratio(%)

2 REBAHS RMSE.R X R
Fig.2 The relation of sampling ratio to RMSE and R
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Outlier identification and reasonable sampling number of
soil nutrient at county level

XIE Bao-ni, CHANG Qing-rui, QIN Zhan-fei
( College of Resources and Environment , Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: The aim of our experiment was to provide more accurate datasets and less cost of sampling and analysis
for evaluating the nutrient quality of arable land at a county level. The Quartile method and the local Moran’ s I method
were used to identify the global and local outlier of AP, AN and AK in Baishui County. Spatial characteristics were ana-
lyzed after removing the outlier. The classical statistics method ( Cochran formula) and geo — statistics method (Kriging)
were used to calculate the reasonable sampling number of soil nutrient. The results showed that 3 global outliers were de-
tected in AN and AK, the number of global outlier in AP was 7. The local outliers in AN, AK and AP were 89, 90 and
92, respectively. Three of the soil nutrient performed significant spatial correlation. The coefficient of variation (CV) fell
down after outliers were removed. Cochran method was more suitable for the research of the general trend of soil nutrient
while the reasonable sampling number calculated by Kriging method could present the local spatial characteristics of the
soil nutrient more accurately.

Keywords: soil nutrient; spatial outlier; reasonable sampling number
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Analysis of soil nutrients content of newly-increased farmland
in the process of land consolidation in Lintong District

MA Chao-qun', CHEN Gui-xian?, WANG Li-xia'
(1. College of Urban and Environmental Science , Northwest University , Xi *an, Shaanxi 710127, China;
2. Geological Environment Monitoring Station of Xi an, Xi’ an, Shaanxi 710003, China)

Abstract: The objective of this study is to analyze the characteristics of nutrients content in the soil of the newly-in-
creased farmland in the process of land consolidation and find out the factors that affect land productivity, so as to better
the result of land consolidation. 17 soil samples from the newly-increased farmland converted from the former land use
types of road, channel and sparse forest were collected in the land consolidation project in Xinfeng of Lintong District.
The content of bulk density, soil organic matter, total N, available P, available K, base-exchange capacity, pH and to-
tal salt were measured and the characteristics of nutrient content were analyzed with the software of SPSS. The results
show that the content of soil nutrients of the newly-increased farmland is low, and the mean values of bulk density, soil
organic matter, total N, available P, available K, pH, total salt and base-exchange capacity are respectively 1. 54
g/em’, 5.37 g/kg, 0.54 g/kg, 5.42 mg/kg, 73.23 mg/kg, 8.51, 573.81 mg/kg and 12.41 cmol/kg. The former
land use types do affect the change of nutrients in different kinds of newly-increased farmland. The correlation between
each nutrient is weak. The correlation coefficients of soil bulk density and organic matter, base-exchange capacity, total
salt and available K, base-exchange capacity and total salt are ~0.54, 0.58, ~0.62 and - 0.68. It is concluded that
the soil nutrients accumulation of the newly-increased farmland is not at a high level, and the reason is that soil organic
matter is low. To improve the oproductivity of newly-increased farmland, more importance should be attached to increas-
ing soil organic matter content through application of both organic and inorganic fertilizers.

Keywords: soil nutrients; land consolidation; newly-increased farmland; Lintong District



