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Abstract: In order to investigate the differences in soil nutrients status under different land use patterns as well as
the problems in fertilization and management, we employed joint methods of Geo — statistical analysis and GIS to study
the content and spatial correlation of soil nutrients under two land use types of kiwifruit orchard and wheat — maize rota-
tion farmland in Zhouzhi County, Shaanxi Province. The characteristics of spatial variability and distribution patterns of
soil nutrients were also analyzed. The results showed that the content of organic matter, alkali — hydrolyzable nitrogen,
available phosphorus and readily available potassium in kiwifruit orchards were (19.55 +3.13) g-kg™', (80.58 =
14.69) mg-kg™", (23.37+6.09) mg-kg™', (102.79 + 12.74) mg-kg™" respectively, pH value was 7.32 +0.49.
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The content of four nutrients in wheat — maize rotation farmland were (19.43 +2.63) g-kg™', (78.80 +11.39) mg-
kg™!, (24.83+6.06) mg-kg™', (95.03+11.75) mg-kg™" respectively, pH value was 7.41 +0.58. The mean con-

tent of organic matter, alkali — hydrolyzable nitrogen, readily available potassium of kiwifruit orchards were higher than

that of wheat — maize rotation farmland, only the content of available phosphorus was lower. The variation coefficient of

all soil nutrients belonged to moderate spatial variability and they were between 10% and 100% . In kiwifruit orchards,

organic matter, alkali — hydrolyzable nitrogen, available phosphorus, readily available potassium were positively correlat-

ed. In wheat — maize rotation farmland, the pH was negatively correlated with organic matter. The content of soil avail-

able phosphorus was abundant in studied area, the content of alkali — hydrolyzable nitrogen was slightly high, the content

of organic matter was slightly low, and the content of readily available potassium was deficient. The nutrient level of ki-

wifruit orchards was relatively higher than that of wheat — maize rotation farmland as a whole, mainly associated with dif-

ferent management and fertilization status.

Keywords: kiwifruit orchards; wheat — maize rotation farmland; soil nutrients; land use; fertilization
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Table 1  The descriptive statistics of soil nutrients of different land use types

+ H A 267 ESRA =t " B/ (gokg™)  BARR/(mg-keg™')  ARBE(mg-keg™') B/ (mg-keg™)
Land use Indexes P Soil organic matter ~Alkali-hydrolyzable nitrogen Available phosphorus Available potassium
e/ ME Min. 6.40 14.70 51.00 17.10 81.00
R K AH Max. 8.40 30.10 107.00 45.30 131.00
Kiwifruit SEAE Mean 7.32 19.55 80.58 23.37 102.79
orchard FrEZE SD 0.49 3.13 14.69 6.09 12.74
WREAK CV/%  6.69 16.01 18.23 26.06 12.39
/IME Min. 5.60 11.20 53.00 6.80 55.00
N — T KA Bl Max. 8.40 27.30 103.00 44.50 124.00
Wheat — maize SEHIE Mean 7.41 19.43 78.80 24.83 95.03
fammland FRUEZ SD 0.58 2.63 11.39 6.06 11.75
R CV/ %  7.83 13.54 14.45 24.41 12.36
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Table 2 Grading standards of abundance or deficiency of soil nutrients in Xi’an City

T A T FHREH FHU/ (g kg™") Hoifi A/ (mg-kg™") FRWE (mg-kg™") R/ (mg-kg™")
Land use Abundance level Soil organic matter ~ Alkali-hydrolyzable nitrogen Available phosphorus Available potassium
W =F'& Highly rich > 40 > 100 > 40 > 250
F& Rich 30 ~ 40 80 ~ 100 30 ~ 40 200 ~ 250
973 .
. Z;J %UFJEE 1% Moderate 20 ~ 30 60 ~ 80 20 ~ 30 150 ~ 200
Kiwifruit orchard
= Lack 12~20 40 ~ 60 10~ 20 100 ~ 150
it Highly lack <12 <40 <10 < 100
W =EE Highly rich > 40 > 120 >35 > 220
INEE— T KA F & Rich 30 ~ 40 90 ~ 120 25~35 180 ~ 220
Wheat — maize H14£ Moderate 20 ~ 30 60 ~ 90 15~25 130 ~ 180
farmland BZ Lack 12~20 30~ 60 10~ 15 80 ~ 130
et Highly lack <12 <30 <10 <80
R3 TEFHETFH Pearson 13X REIERE
Table 3 Matrix of Pearson correlation coefficients of soil nutrient factors
5 ol SR
P AR M e
pH Soil organic  Alkali-hydrolyzable Available Available
Land use . .
matter nitrogen phosphorus potassium
pH 1
FH LT Soil organic matter -0.064 1
BRIk P . .
Kiwifruit orchard Tfi# % Alkali-hydrolyzable nitrogen 0.032 0.676 1
F %W Available phosphorus -0.032 0.668" " 0.576" " 1
HALHH Available potassium 0.008 0.388" " 0.281" 0.421"" 1
pH 1
F L Soil organic matter -0.198" 1
N - AR < e o . .
Wheat — maize farmland B Alkali-hydrolyzable nitrogen -0.069 -0.029 1
%0 Available phosphorus -0.080 0.078 0.081 1
HALH Available potassium -0.061 0.067 0.132 0.067 1

% fll« 433188 P<0.05 fil P<0.01,

Note: * and * * represent significance at P <0.05 and P <0.01, respectively.
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Table 4 The theoretical models and related parameters of spatial variability of soil nutrients

For IR PR AR YoMl HEHE PR/ % R /km
Indexes Model Nugget Sill Nugget/Sill Range
F ML Soil organic matter FEHL Index 1.28 8.08 15.84 2.82
A A Alkali-hydrolyzable nitrogen FEHL Index 86.00 172.10 49.97 11.16
5% Available phosphorus FEHL Index 5.40 37.94 14.23 1.17
LA Available potassium BRAR Spherical 13.10 165.70 7.91 1.06
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Fig.2  Spatial distribution of soil nutrient indexes in studied area
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