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Table 1 Descriptive statistics of soil quality evaluation indicators
Soil propety Average Max Min SD v cs K
Alkaline N( mg/ ke) 59, 68 105.00 19,25 15.72 0.26 0. 02 ~0.04
Available P('mg/ kg) 17.55 115.56 2.54 12.79 0.73 3.10 15.86
Available K( mg/kg) 199. 36 513.13 63. 13 94.2 0.47 0.8 - 0.09
CEC Cation exchange capaciy (emol/ ke) 1391 23.52 668 3.9 0.% 0.7 ~0.12
Total N(g/kg) 0. 89 1.37 0.28 0.19 0.2 - 0.4 0.80
Total P(g/ k) 0.67 2.89 0.17 0 0. 4 2.8 13.19
Total K(g/kg) 22.23 28.10 16. 68 1.9% 0.0 0.19 0.09
Ogganic maiter(g/ ke) 1257 18.25 516 2.2 0.18 0. 1.38
Active organic carbon( g/kg) 4.81 9.78 183 0.9%8 0.2 0. 3.15
Cosmid( %) 33.20 55.00 17. 41 5.21 0. 16 0.63 2.76
pH 859 9.09 7.89 0.3 0.03 -0.64 0.14
Fe (mg/ kg) 273 11.35 0.50 2.48 0.91 L& 1.94
Mn ( mg/ kg) 19. 20 36.34 7.16 6. 57 0.34 0.64 -0.35
Cu (meg/ kg) 0.76 2.37 0.39 0.27 0.3 2.5 8.21
Zn (mg/ ke) 0.68 3.37 0.19 0.3 0.% 2.7 12.05
Phosphatase 34. 88 71.67 15.12 8.8 0.25 0. 57 1.24
Invert ase 371.08 707.18 100. 85 108. 39 0.29 0.36 0.06
Urease 37.86 107.86 316 20. 07 0.53 0.77 0.30
Catalase 15. 54 21.60 9.15 2.45 0. 16 -0.25 0.01
2.3 , X1 %o
2.3.1 BRI AEAT AT R AL 2
2
> 4 Table 2 Turning points of the evaluation factors
s ,
. Value of the tuming point of their membership function
s
Turming poirt Turring poirt
Evaluation factor Evaluation fador
, % X, Xy X,
[
S S Organic matter 6 30 CEC 5 20
Total N 0.5 2 Fe 2 10
’ To P 0.5 2 Cu 0.4 2
CEC
13 , Alkaline N 15 100 Zn 0.15 3
s 3 25 130 650
Available P Invertase
s ) )
’ Available K % 400 Phosphatase 7 50
1.Qx >x2; Catalase 10 20
f(x)=40Hx = x)/(x,— %)+ O Ly x < X
C ) :

QLx< x;
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Table 3 Weight values of evaluation factors applied to AHP
Object hierarchy Rule hierarchy Value Progect hierarchy Value Comprehensive value
Organic matter 0.223 0. 131
Total N 0. 164 0. 06
Alkaline N 0.125 0.073
. R 0. 587
Nutrient siuatibon Total P 0.143 0. 084
Available P 0.218 0. 128
Available K 0.127 0. 074
Cosmid 0.568 0. 097
S 0.171
Soil quality Envirommental factor CEC 0.432 0. 074
Fe 0. 349 0. 042
0.12 Cu 0.339 0. 041
Trace element
Zn 0.312 0. 038
Invert ase 0. 380 0. 046
. .. 0.121 Phosphatase 0.337 0. 041
Soil enzyme activity
Catalase 0.283 0. 034
2.3.3 XHRELE ST H , v
[14, 15/
(Integrated Quality Index, IQI) 2.4
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Fig. 1 Distribution map of soil quality grades in Changwu County
4
Table 4  Average values of indexes of soil quality grades in Changwu County
Grade of soil qualiy I Il il I\ \%
Alkaline N( mg/ kg) 44. 0781 58. 6486 64.4848 60.8945 55. 5545
Available P( mg/ kg) 9. 8102 1.0917 18.6703 18.5738 20. 6342
Available K( mg/kg) 152. 3146 158. 99%7 202. 9935 211. 8313 22.5152
CEC Cation exchange capacity( cmol/ kg) 12. 3512 11. 7708 12.2%7 14.5704 17.2592
Total N( g/kg) 0. 7568 0.763 0.8361 0. 832 1. 0348
Total P(g/kg) 0. 6338 0.5348 0.6382 0.6514 0. 8093
Organic matter( g/ ke) 10 1.9 2.4 12.91 13.57
Cosmid( %) 26. 5459 31. 5319 33. 4% 33.042 36. 414
Fe (mg/ kg) 21422 1.2127 1.6836 2.7618 5.2553
Cu (mg/ ke) 0.6015 0.628 0.6962 0. 79% 0. 9147
Zn (mg kg 0. 6235 0.55488 0.6005 0.702 0. 848
Phosphat ase 26. 8201 35.3743 35.9778 34.4214 36. 2851
Invert ase 318. 107 342. 546 326. 21 405. 064 412. 666
Catalase 9. 903 7.473 8.409 10. 87 13. 63
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Effects of fertilizer N and P on winter wheat yield and water
balance in different years of precipitation

LI Ting', LIU Werrzhao"* , ZHANG Yrwang’, HU Ye ni’

(1. College ¢ Forestry, NorthwestA & F University, Yangling Shaarwi 712100, China; 2. State Key Laboratory
Soil Erosion and Dryland Farming on the Loess Plateau, Chinese A cademy o Sciences and Ministry  Water Resources,
Yangling, Shaanxi 712100, China; 3. School of Highway, Chang’ an University, Xi' an, Shaanxi 710064, China;

4. Library, Hebei University ¢ Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Field experiments were conducted to mvestigate the effects of combined application of fertilizer N and P
on wheat yield and water use efficiency in different years of precipitation. Purpose of the study was to provide a theoreti-
cal basis of the combined fertilizer application model suitable to soil water conditions for the improvement of soil water in
wheat yield. Results showed that (1) under the experimental conditions, both yield and water use efficiency with high N
and P treaments were the highest in contrast to wntrol treatment ( CK) . Wheat yield was increased by 68. 37% and 62.
95% in drought year and normal year and water use efficiency, 36. 72% and 31.21%, respectively. (2) In different
years of precipitation, the treatments had the order of high N> low N> CK for all of leaf weight, corn straw weight, grain
weight and 1000 grain weight. The five different treatments, for grain yield and water use efficiency, were in the order of
high N and high P> high N and low P> low N and low P> low N and high P> CK. In different years of precipitation,
rational fertilization can significantly increase wheat dry matter accumulation and yield and effectively improve water use
efficiency as well. In high N treatment, the result was especially prominent.

Keywords: winter wheat; fertilizer N and P; precipitation year; dry matter accumulation; yield; water use effi-

ciency
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GIS- based research on soil quality evaluation in the loess hilly gully region
—A case study of Changwu County

YUE Xrjie, GE Xrz, WANG Xur dong”
( College of Resources and Environment, NorthwestA & F Unwersity, Yangling, Shaamct 712100, China)

Abstract: The loess hilly region of Changvu County in Shaanxi Province was taken as the research object. Index
system of soil quality evaluation was established by screening 14 factors as the evaluating indicators, including soil nutri-
ents, environmental factors, trace elements and soil enzyme activity. AHP was applied to work out the weight values of
each factor, and comprehensive index method of fuzzy mathematics was adopted to conduct evaluation of soil quality.
Based on the platfomm of GIS, we divided and mapped the grade distribution of soil quality of Changwu County, achieved
the visualization of county scale soil quality and had a clear understanding on the whole county-scale soil quality. The re-
sults indicated that soil quality of orchard is better than farmland on the same topography site and soil quality in different
topography positions are in the order of table land> bottonr land> slope land. Throughout the county scale, the distribu
tion of soil quality indexes between 0. 195~ 0. 710 and grades IIl IVand Vare only 27% of the entire area, however,
grade I is accounted for 59. 7% of the entire area. On the whole, the soil quality of the research region is at medium
level and affeded by topography site largely, however, the soil quality of orchard is better than farmland. Analyzing and
evaluating the condition of county scale soil quality and physical or chemical properties of soils in Changwu County pro-
vide pradical and theoretical basis for land utilization and nuirient management of orchards and farmland.

Keywords: soil quality evaluation; GIS; AHP



