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Microsoft Excel 2003 ( 2
SPSS 18.0 el
(17]
2
2.1 pH CEC 15 g/kg 20 ~ 60 g/kg !
1
1 pH 12.96 g/kg 5.09 ~21.67 g/kg 0.32
8.57 7.79 ~ 9.30 15gkg I
3.27% 304 28%
I
F1 RS HEEAMR
Table 1 Chemical-physical properties of soil samples
pH CEC
(g/ke) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (cmol/kg)
44 7.79~8.88 6.79~21.67 056~141 10.54~37.10 4.27~8.88 11.76~173.71 76.09 ~211.06 7.07 ~17.40
35 8.50~9.30 5.80~21.67 0.36~0.70 10.04~21.98 3.93~6.81 10.30~167.80 55.20~257.87 14.71 ~23.37
64 8.15~9.00 5.09~20.85 0.37~1.05 544~1932 1.79~17.40 13.72~131.05 72.96 ~288.01 8.95~19.57
35 833~898 9.97~21.52 0.56~091 6.12~34.18 2.77~7.01 1521~ 147.14 72.96 ~236.34 8.67~21.94
57 829~8.87 6.70~16.11 0.55~0.88 528~4486 2.73~594 19.85~12245 61.12~209.60 15.00 ~23.59
45 7.96 ~8.61 7.25~20.88 0.63~1.02 12.00~70.67 2.90~22.75 17.07~231.73 92.14~290.95 11.65~21.93
24 8.03 ~8.63 10.41 ~21.08 0.83~1.00 14.70~66.92 3.54~13.65 46.38 ~183.52 95.00 ~271.91 8.67~21.94
8.57 12.96 0.81 21.64 5.79 64.53 154.74 15.54
0.28 4.09 0.20 14.20 3.05 49.79 50.95 3.83
0.03 0.32 0.25 0.66 0.53 0.77 0.32 0.25
*2 ZERERTHTIEEAOS RS EERED
Table 2 Classification standard of soil fertility of green-food production area
(g/kg) (g/kg) (mg/kg) (mg/kg) (cmol/kg)
I 20 1.0 10 100 20
I 15~20 0.8~1.0 5~10 50 ~ 100 15~20
I 15 0.8 5 50 15
0.36 ~ 1.41 g/kg 0.81 g/kg 231.73 mg/kg 64.53 mg/kg
) ( 2 304 0.77 304
17% I 78% >10 mg/kg I
I 5%
( )
528 ~ 13.50 ~ 29.95 g/kg
70.67 mg/kg 0.66 20.29 g/kg
1.79 ~ 22.75 mg/kg 0.53 61.12 ~290.95 mg/kg 154.74 mg/kg
0.32 83%
>50 mg/kg 8% >100 mg/kg I 17%
I

0.26 ~ 1.46 g/kg
0.77 g/kg 10.30 ~ CEC
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0.43 ( 4
7% 72%  68%
>20 cmol/kg I 65% 1I 28%
28% 72%
55%
( 3) [20]
1.26 0.85
8.67 18.24 mg/kg 0.37 0.48 0.40
£3 RHALANEAESR
Table 3 Microelement contents of soil samples
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
44 3.88~8.56 8.26 ~17.96 0.69 ~2.76 0.29~0.93
35 4.47 ~12.89 4.68 ~28.18 0.87~1.72 0.42~2.17
64 2.51~19.91 3.86 ~35.13 0.51 ~2.41 0.48 ~1.98
35 8.71 ~12.21 14.46 ~31.75 0.99 ~1.74 0.59~1.71
57 5.94~10.72 10.51 ~29.99 0.83 ~1.44 0.39~1.29
45 6.06 ~ 14.50 12.28 ~31.76 1.20~2.71 0.72~1.97
24 9.86 ~12.65 18.28 ~31.37 1.38 ~2.53 0.75~1.28
8.67 18.24 1.26 0.85
3.50 7.91 0.46 0.41
0.40 0.43 0.37 0.48
®4 ERETIBEHETEFRSFRIERD 2.2
Table 4 Fertility indicators of soil micronutrients in apple orchard pH
(mg/kg) (mg/kg)  (mgrkg)  (mg/kg)
1.8 3 20 30 0.433
1.0~18 1.0~3 10~20  15~30 0.380
1.0 1.0 10 15 0.268 0.285 0.242 pH
x5 XESIEFSZEMBXESH
Table 5 The correlation between soil nutrient contents
pH CEC
pH 1
CEC 0.189 1
—0.433** —0.386** 1
—0.268%* —0.340*%* 0.649%* 1
—0.380%*  —0.356* 0.542**  0.650%** 1
—0.285* -0.266  0.502**  0.470*%* 0.469** 1
—0.221  -0.402** 0.530**  0.637** 0.746%* 0.660** 1
-0.242%  -0.262  0.592**  0.410*%* 0.607** 0.661*  0.510%* 1
-0.190 0.129 -0.013 0.234* 0.359*  0.291%* 0.404**  —0.006 1
—0.187 —0.004 0.064 0.272*%*  0.352**  0.268*  0.439**  0.003  0.883** 1
-0.178 0.066 0.027 0.098 0.210 0.153 0.185 —0.042  0.539**  (.433%* 1
—0.034 —-0.035 0.062 0.185 0.368** 0.356*%*  0.466%* 0.217 0.558**  0.487** 0.419** 1
* P 0.05 ok P 0.01
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pH 7.88 ~
e 26.36 g/kg 21.96 g/kg
9% v
0.410 ~ 0.650 39%
52%
(22] 1.01 ~ 4.73 g/kg 1.81 g/kg
0.36 82%
0.234 0.272 0.098 0.185 111
5.55 ~ 13.00 g/kg 9.24 g/kg
[23]
2.3 12%
6
[24]
%6 ERMEZSSE
Table 6 Nutrient contents in apple leaves
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
44 21.84 ~25.80 1.01 ~2.97 6.15~12.21 109.03 ~335.62 65.45~176.89 4.53~24.08 15.36~73.04
35 10.15 ~23.12 1.19 ~4.73 6.87 ~10.86 163.21 ~296.26  69.83 ~ 135.57 3.80 ~23.71 14.75 ~ 74.94
64 7.89 ~26.36 1.16 ~2.76 5.55~11.77 127.27~456.49 4294 ~158.28 6.11 ~23.53 8.68 ~ 69.44
35 10.62 ~ 23.98 1.15~2.45 5.90~12.26 88.423 ~432.65 59.86~155.54 9.16 ~22.75 13.33 ~49.04
57 1.1.74 ~ 25.69 1.19~3.30 6.44 ~12.59 197.90 ~385.07 66.90 ~104.74 8.54~30.98 11.06 ~54.70
45 11.76 ~ 24.78 1.16 ~2.35 8.96 ~10.32 163.01 ~497.15 84.34~121.11 591~3393 15.77 ~28.49
24 21.66 ~25.20 1.19~3.25 8.69 ~13.00 80.00 ~456.99 82.51 ~ 130.46 9.93 ~18.07 20.57 ~70.31
21.96 1.81 9.24 253.70 93.32 15.50 34.86
4.02 0. 66 1.70 99.85 27.67 6.12 16.83
0.18 0.36 0.18 0.39 0.30 0.39 0.48
2.4
80.00 ~ 497.15 mg/kg
253.70 mg/kg 7
\Y 180 mg/kg 85%
6% I
23% 0.202 0.216 0.546 0.106
I 77% 0.199  0.081
7% I 30%
I 47%
111
34% —0.061
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Table 7 The correlation between soil nutrient contents and leaf nutrient contents

0.248" 1
—-0.016 —0.129 1
—0.013 0.259° —0.006 1
0.064 0.290° —0.123 0.883" 1
0.027 0.043 —0.062 0.539" 0.433" 1
0.062 0.259" 0.166 0.558 0.487" 0.419" 1
0.202 —0.171 —-0.257" -0.094 0.048 —0.107 —0.285" 1
-0.012 0216 0.125 0.092 0.039 0.118 0.144 —0.267" 1
0.080 0.231° —0.061 -0.038 0.032 0.122 0.109 0.173  0.080 1
0.049 0.209 0.143 0.546" 0.531" 0211 0.197 0.006 0.117 0.041 1
0.133 0.289" —0.048 0.021 0.106 0.030 0.087 -0.065 -0.163  0.195 0.200 1
0.179 -0.023 —0.027 -0.022 0.062 0.199 -0.092 -0.013 -0.116 0.086 —0.168 0.030 1
0.156 —0.096 —0.022 -0.219 -0.114 —0.083 0.081 0.103 -0.290" -0.095 -0.154 0.164 0.065 1
>
pH
pH
72% 68% 55%
304 28% S -
0,
7% 23%
77%
7%
34%
1 > >
9 7
[25-27]
0.81 g/kg pH
>50 mg/kg 8%
[29] pH
1 I
>
[30]
[28] [31]
52% 82%

12%
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Analysis of Soil and Leaf Nutrients in Apple Orchards in
The Loess Plateau
—A Case Study of Huangling County, Shaanxi Province

GUO Hong', DU Yi-fei', WANG Hai-tao', WANG Zhi-kang', FANG Kai-kai',
ZHANG Xiang-xu', MAO Peng-juan’', LI Hui-ke"*"

(1 College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China; 2 Key
Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi
712100, China)

Abstract: In order to understand the apple orchard soil fertility in Loess Plateau, this paper took the Huangling county
which is one of the high apple yield areas as a representative example, collected the soil and leaf samples in 304 apple orchards,
detected and analyzed soil organic matter, total nitrogen, available nitrogen, pH, available phosphorus, available potassium, CEC,
effective trace-elements and the total nitrogen, phosphorus, potassium, copper, zinc, iron and manganese in leaves, evaluated the
apple orchard fertility according to the corresponding evaluating standards. The results showed that soil organic matter contents in
72% of apple orchards was low. Nitrogen contents in soil and leaves were low while phosphorus and potassium contents were
high. The need for fertilizers was in an order of Nitrogen>Potassium, phosphorus. The content of trace elements were low.
Increasing soil organic matter content can increase the contents of soil available nutrients. The correlation between soil nutrients
and leaf nutrients were positive but potassium was negative, which suggests fertilization can improve leaf nutrients except the
potassium.

Key words: Soil fertility; Leaf nutrients; Correlation analysis; Evaluated standards



