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Table 1 The former land-use patterns and the location of plots tested in newly-increased farmland in Lintong

THEMNR
RHEARS THRHESAFLBRURGES KE)
Former land type and Location of soil sample sites ( North latitude, East longitude)

number of sample sites

KB L1 -4) , . , -
Channel 34°27'57.80", 109°17'13.20";34°27'58.37",
HEAK(S-11) 34°27'58.56", 109°16'27.66":34°27'56.10",
Road 34°27'45.307, 109°16'27.54"334°27'40.32",
HikHE (12 - 16) 34°27'33.36", 109°16'27.36":34°27'32.88",
Sparse forest 34°27°26.04", 109°16'16.26"
HEMBEEOT)

Contrast site

109°17°13.997;34°27'59.76", 109°17730.36";34°27'59.10", 109°17'30.48"

109°16°28 . 1775 34°27°55. 26", 109°16°27.36";34°27'51 .48, 109°16'27.66";
109°16'27.15";34°27°37.26", 109°16'27.30"

109°16'22. 50";34°27'32.46", 109°16'20.287;34°27'32. 19", 109°16'17.23";

34°27'26.02", 109°16'16.35"

R RS L BREEEFAS TR BN
“BEHL” S BTHCBARE IR TR,
WEFGR, RAFHAREERO~30cm LtEN L
¥, FRLREHITENT .

1.3 MEHMERF*

+MAEAO-30 cm BERAFITEME.
HAKBWMNEN, L BERARANT EHXA T EL
B, HHESERAERRBERE(SMMAN)
WE;pH RAMEH#ME(FL:K=1:2.5);2%
SEHRAEHMBIRERAENE EHHITEXRA
NaHCO, B ikl e, ERHA S’ RA
NHOAc B, EFRWEHE; R BRXRATHE
NH,OAc € . Fl— L HEHREHEREE 3 K, BHE
-,

1.4 BERITHH .
& F SPSS 13.0 # AT BB R A LGt Fa#T .

2 RS0

2.1 FHEHIMFESESROIH

I 18 X %7 3 1 o 0% 5 o 5 3 Bt B9 + SR LR
BN 2.46~9.41 g/kg, FHIH 5.37 g/kgo FHBEK
FH 4 3 HL R E B AR 10), 00 0 o R M AE Ay
+i%, EEABERD FHRESEVFIERR/HN
JE B Ak (7.35 g/kg), R EE A ME A
WAEHILESEVYES K 4.48 g/kg F1 4.46
gkgo WHELEMBHEVHHR,UERRY

KR+ IRFEHER. TRENEFHERRE

EBT35.35%,BFHS TR, HSBEREZEM
£2.19 4%,

BEXFEHEY L LA SRR 0.251 ~
0.964 g/kg, FHIME K 0.54 g/kg, TR RBFHE R
32.24% , SEVRHEUR THHELZER,

X I RERBETRR2.04~
11.81 mg/kg, FHE N 5.42 mg/kg, 3 K H I #iih
FIEH AR BET S EER, IR ER MM,
FEARAMEB/N, EFFE16.94% ~58.35% ,F
¥ N 58.38% BB ER EEHS LRGP TR
BR HEPFEEAMPEIBRIBEEREK,

BEAXFHMSBN T REISHIBRERS. N
27.5~94.38 mg/kg, FHIE K 73.23 mg/kg, ERF
BEHHR 22.60%, BB EER. HOFEEH
ERHASEES, KKV EERD, ik F B
K. SLXHMP FUHASTREUMBIBENRR
Btk .

X E e+ AR EN 5.82~18.28
cmol/kg, FXI{H K 12.41 cmol/kg, B F REF A
21.23% , BPELER, FLwAERD, FHskibi
BERR, KK KRR, 8 b/,

BARX MMM L5 pH Yy 8.15~8.75,
FHER 8.5, L MBEAEHABRBMURE, THREA
BYEHEN2.02% . REBELR,

EEX MmN LIRS SR R 342.5~
1 090 mg/kg, F-3{H KR 573.81 mg/kg, EREH T
$}40.16% BPEFEER EEFPLUTLPERE
ZhL HP R EER K,

BAEXFES B L RAEN1.38~1.73
gem’ ,FHE R 1.54 g/em® , EEH BB K, TR
RAEVEHHT31%, BREESR,
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Table 2 Statistical characteristics of soil nutrient content in newly-increased farmland in Lintong
LB s A HLR B wAR ARE o RE &
Sample No. and former density (O‘M Total N Avai. P Avai. K pH Total salt CEC
land use type (g/em®) #'ke) (&/ke) (mg/kg) (mg/kg) (mg/kg) (cmol/kg)
1 1.67 3.58 0.568 3.108 73.13 8.63 426.5 12.82
BHFs 2 139 4.48 0.607 2.753 74.06 8.49 599.0 12.11
Channel 3 1.73 5.15 0.964 2.043 74.06 8.71 343.5 14.13
4 1.63 4.70 0.488 2.575 78.13 8.64 345.0 15.26
FH{8 Mean 1.61 4.48 0.66 2.62 74.85 8.62 428.50 13.58
TREAY CV(%) 9.29 14.74 32.09 16.94 2.98 1.07 28.03 10.29
5 1.58 2.46 0.330 3.100 84.38 8.59 588.5 12.17
6 1.63 4.70 0.462 8.259 68.13 8.65 584.0 12.58
7 1.52 6.49 0.634 10.746 94.38 8.27 997.5 5.82
iﬁfﬁj& ] 1.46 5.15 0.356 2.753 73.44 8.75 808.5 9.56
9 1.65 5.82 0.541 9.325 82.50 8.36 498.5 10.63
10 1.54 2.58 0.409 3.641 58.44 8.72 574.0 1.1
1t 1.61 4.03 0.502 3.286 94.38 8.36 1090.0 T 1.9
¥ 3118 Mean 1.57 4.46 0.46 5.87 79.38 8.53 734.43 10.55
EREE CV(%) 4.29 34.51 23.19 58.35 16.94 2.29 31.76 22.05
12 1.39 6.27 0.673 11.812 93.75 8.45 662.0 13.12
13 1.58 5.60 0.251 5.290 27.50 8.55 356.0 18.28
sﬁf&ﬂ 14 1.40 8.51 0.667 5.062 61.88 8.45 342.5 13.3
15 1.38 9.41 0.739 7.726 68.75 8.46 348.0 12.94
16 1.48 6.94 0.488 5.240 64.69 8.15 617.5 12.76
¥ 218 Mean 1.45 7.35 0.56 7.03 63.31 8.41 465.20 14.08
EHRAM CV(%) 5.86 21.51 35.14 41.16 37.40 1.81 34.43 16.74
S ¥ Mean 1.54 5.37 0.54 5.42 73.23 8.51 573.81 12.41
FHERRE CV(%) 7.08 34.23 31.22 56.53 21.89 1.95 38.88 20.56
HHAE17 1.36 7.84 0.515 11.634 68.75 8.57 462 16.25

FOEB B pH HA AT HM RS BIRTER
REBK AFRBRIEEHERABHEREN,
HPEXUEB#REREAEAR(RE2). 38
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Table 3 The grades of soil nutrient of newly-increased farmland in Lintong

#47 Index 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

A HLIE Organic matter E ) i I h N i jutl 5 it i 50 !} i m it} | |
£ % Total nitrogen ] g = En h h it} b ] kN 1] '} h 1!} [t} i g
H BB Available P W HE H ®E WM = = & = m = = = = = =
HEF Availble K W B WM Om = @ = @ = @ = = E W M@ M
Rt CEC Ut 2] i = it} 1t i i ] it} g m = ] Ut} L =
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Table 4 ANOVA of soil nutrients in newly-increased farmland in Lintong

56 RER ¥HM BHE ¥ Ffi DEE
Index Error source Sum of square df Mean square Fo.os Sig.
B 41 (] Between groups 27.073 - 2.000 13.536 6.534 0.011
Organic matter 4] j§ Within groups 26.932 13.000 2.012
V.| #1[8] Between groups 0.076 2.000 0.038 1.287 0.309
Total nitrogen 4] j§ Within groups 0.383 13.000 0.029
B #1[8] Between groups 43.465 2.000 21.733 2.647 0.109
Available P 4 Py Within groups 106.733 13.000 8.210
B 416 Between groupe 1743.919 2.000 871.960 4.792 0.028
Available K 41 Py Within groups 2365.305 13.000 181.947
Y. x s 41} Between groups 39.010 2.000 19.505 3.8%0 0.047
CEC 41 Within groupe 65.183 13.000 5.014
8 354 4 [B] Between groupe 0.093 2.000 0.046 1.723 0.217
pH #1749 Within groups 0.350 13.000 0.027
£t #1f] Between groups 367851.563 2.000 183925.781 5.580 0.018
Total salt #11 Within groups 428537875 13.000 32964.452
A5E #1 6] Between groupe 0.043 2.000 0.021 1.899 0.189
Bulk density 4 iy Within groups 0.147 13.000 0.011

T Bk Ay HE B -+ 3 37 40 72 MR (@) O B HLYE 22 R B
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Table 5 Correlation between available nutrients in newly-increased farmland in Lintong
58 AE HHLE BE R Eue 248 R
ltem Bulk density  Organic matter  Total N Available P Available K pH Total salt CEC
A E Bulk density 1.00
AHHLHE Organic matter - 0.54" 1.00
B % Total N -0.05 0.45 1.00
B Available P -0.28 0.49 0.16 1.00
HHE Available K 0.02 ~-0.11 0.35 0.26 1.00
MW pH 0.31 -0.50 -0.12 -0.49 -0.25 1.00
£# Total salt -0.11 -0.22 -0.19 0.19 0.58" -0.35 1.00
Rk CEC 0.16 0.03 -0.10 -0.32 -0.62" 0.25 -0.68"" 1.00

* means correlation is significant at 0.05 level (2 ~ tailed) .

* % means correlation is significant at 0.01 level (2 - tailed) .
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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



