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1

Tab.1 Information of the sample plots

/hm? )y /(°)  /m / 1%
1977 22 500 35 27 1294 109°1543"E / 36°44726"N 58 N
1988 25 000 5 32 1290 109°15°41"E / 36°4429"N 38 N
1990 10 000 10 15 1249 109°15736"E / 36°4426"N 12 N N
. 1974 20 000 10 18 1307 109°15-38"E / 36°44°30"N 50 .
1974 6 000 20 24 1293 109°1542"E / 36°44725"N 50
1978 4 800 20 32 1160 109°16°03"E / 36°45°58"N 40 N
2005 100 5 15 1265 109°1537"E / 36°4425"N 10
100 10 14 1192 109°15°18"E / 36°44725"N
( Pinus tabulaeformis) . ( Caragana korshinskii) . ( Robinia pseudoacacia) ( Lespedeza dahurica) .
( Artemisia giraldii) . ( Heteropappus hispidus) . ( Luctuca indica) ( Artemisia gmelinii) . ( Artemisia scoparia)
( Potentilla tanacetifolia) ( Cephalanoplos segetum) . ( Stipa bungeana) . ( Bothriochloa ischaemum) ( Euphorbia humifu—
sa) | ( Lagochilus ilicifolius)
30 Q) = (2 e =2) 705 e = % in) (2)
° : Q( xi) Xy
° ’ xi,min xi,max L
2 3.2
A - A A A SPSS o
. 2008 8 5 c¢cm
0~55~10 10~20 em 20 ~40 cm
(0 ~5 cm)
wo=c/3c (3)
(0~55~10 10~20 cm 20 ;W o
2 ' i
~40 cm) .
(SQI)
3.1 SQI = X k| 2 W+ Q(x) (4)
i iz
n 'm : k]-
AY j °
4.1

Q) =( Xy —X; win) /(24 s = %4 in) (1) 19
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2 N N
Tab.2 Eigenvalues variance contributions loading capacities and weights of soil properties
X1 0. 289 0.070 -0.083 0.028 -0.120 0. 030 0. 104 0.033
X2 0.242 0. 058 -0.217 0. 062 0.107 0. 040 0.297 0. 082
X3 0.244 0. 059 -0.092 0.028 -0.003 0. 005 0.302 0. 085
X4 0.291 0.071 —-0.041 0.013 0.110 0.036 -0.211 0.053
X5 0. 131 0.032 —-0.143 0. 050 -0.437 0.123 0. 460 0.129
X6 0.292 0.071 —-0.044 0.013 0. 131 0. 042 -0.168 0. 041
X7 0.208 0.052 0.124 0. 031 0.058 0.020 —-0.422 0. 105
X8 0.288 0.070 -0.064 0.019 0. 096 0.032 -0.189 0. 046
X9 0.270 0. 065 -0.179 0. 056 -0.068 0.013 0. 027 0.011
X10 0.043 0.012 0.398 0.113 -0.258 0.091 -0.308 0. 087
X11 0.224 0. 063 -0.274 0. 045 0.123 0. 005 -0.071 0.072
X12 0.291 0.071 -0.014 0. 007 0.033 0.015 -0.103 0.020
X13 0.297 0.073 0. 029 0. 004 -0.039 0. 008 -0.079 0.015
X14 0.276 0. 067 —-0. 046 0.012 0.132 0.043 0.013 0.011
X15 0. 050 0.012 0.371 0.116 0.457 0.129 0.282 0. 069
X16 0.074 0.018 0.370 0.115 0. 450 0.127 0.243 0. 059
X17 -0.190 0. 047 —-0.345 0. 100 0. 059 0.025 -0.225 0. 060
X18 0. 189 0. 047 0.317 0. 087 -0.342 0.111 0. 004 0. 002
X19 0.176 0. 044 0.362 0. 100 -0.320 0. 104 0.074 0. 020
10. 88 3.04 1.90 1.15
/% 57.27 15.99 10. 02 6. 06
/% 57.27 73.26 83.28 89. 34
X1: P X2: s X4 DN . X6: VX7 o X8 ; X9: |
X10: s X11: s X14: s X15: : X16: s X18:
; X19:
( 2). 2 N .
1 89.34% 34 - 34
o 26. 86%
4.2 o 31 30
(1) 1 SQI 32.89%
2
o (4) >
(SO . 3 SQI > > > o Fu ¥
0.73 0.09, 31 .20 .18
34 - \34 230 o 3 18
3 SQI 7.99 5.69 3.18 10% 12%
7.04 5.03 6.01 14
SOI 20 SOI 3 18
18
SQI 22.80% -
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3 (0~5cm)
Tab.3 Membership grades and quality indexes of topsoil (0 —5 cm) properties
31 20 18 34 - 34 30 3
780. 73 555.77 406. 61 639. 13 464. 61 468. 64 140. 95 145.99
A 1. 00 0. 65 0.42 0.78 0.51 0.51 0. 00 0.01
38.74 29.07 14. 80 25.28 11.12 2.89 3.13 4.23
i 1.00 0.73 0.33 0.62 0.23 0.00 0.01 0.04
13.89 10.72 9. 88 7.57 4.28 4.05 1.05 0.95
B 1. 00 0.76 0. 69 0.51 0.26 0.24 0.01 0.00
1. 08 0.93 0.54 1. 40 1.02 0.77 0.27 0.50
X4 0.72 0.58 0.24 1. 00 0. 66 0. 44 0. 00 0.20
7.21 5.99 5.94 4.57 4.56 6.10 5.26 2.90
o 1. 00 0.72 0.71 0.39 0.39 0.74 0.55 0.00
0.10 0.09 0.05 0.13 0.10 0. 06 0.03 0. 06
xo 0.73 0.57 0.23 1. 00 0.71 0.30 0.00 0.31
10. 54 10. 64 10. 13 11. 00 10. 13 11.26 8. 46 7.91
v 0.78 0.81 0. 66 0.92 0. 66 1.00 0.16 0.00
68. 89 53.27 31. 14 91.39 63. 36 44.76 16.92 35.15
s 0.70 0.49 0.19 1. 00 0.62 0.37 0. 00 0.24
21.98 24.11 23. 65 26. 41 17. 68 16. 25 11. 11 10.79
0 0.72 0.85 0.82 1. 00 0. 44 0.35 0.02 0.00
3.64 3.57 3.06 3.09 3.86 6.20 4. 68 3.62
o 0.19 0.16 0.00 0.01 0.25 1.00 0.52 0.18
3.64 3.78 1.70 6.21 3.40 2.92 2.14 2.65
A 0.43 0. 46 0.00 1. 00 0.38 0.27 0.10 0.21
26. 83 22. 60 16.33 30.53 19.47 21.25 7.40 11. 03
e 0. 84 0. 66 0.39 1. 00 0.52 0. 60 0. 00 0.16
2 508.73 2 304. 83 1873.23 2 499. 83 2 157.00 2 256.10 921.27 1 003. 07
3 1. 00 0.87 0. 60 0.99 0.78 0. 84 0. 00 0.05
3 558. 80 2 718. 80 2 027.00 3 643.40 3 958. 80 1 971.00 1022.00 2 609.20
e 0. 86 0.58 0.34 0.89 1.00 0.32 0.00 0.54
7.48 7.43 6.43 7.52 7.47 7.48 6.25 nd
A 0.97 0.93 0.14 1.00 0.96 0.97 0.00 nd
22.49 22.59 18.39 21.01 22.70 21.93 17.55 nd
Ao 0.96 0.98 0.16 0.67 1.00 0.85 0.00 nd
2.71 2.80 2.84 2.77 2.82 2.72 2.82 nd
A 1.00 0.34 0.02 0.50 0.13 0.95 0.16 nd
1.42 0.50 0.77 0.75 0.84 1.66 1.10 nd
A1 0.79 0.00 0.24 0.21 0.29 1.00 0.51 nd
0.36 0.12 0.13 0.16 0.15 0.46 0.19 nd
e 0.70 0.00 0.02 0.11 0.09 1.00 0.20 nd
SQI 0.73 0.52 0.29 0.64 0.46 0.55 0.10 0.09
‘nd B
Fu
24% ,

(10)
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Tab.4 Soil quality indexes of soil profiles at depths of 0 -5 5-10 10 -20 20 -40 cm
/mm 31 20 18 - 34 30
0~5 0.82 0.76 0.72 0.80 0.62 0.75 0.67 0.40
5~10 0.44 0.45 0.31 0.49 0.56 0.33 0.44 0.54
10 ~20 0.23 0.26 0.16 0.20 0.37 0.31 0.39 0.20
20 ~40 0.01 0.08 0.12 0.05 0.11 0.15 0.15 nd
5 @)
(). 2005 22(4):565 - 568.
(Shan Yongjie Zhang Meiping Bai Zhongke et al. Investigation on
(0~5 cm) 31 ) . o .
the evolution of soil quality in the Antaibao large-scaled opencast
0.73 0.09. 31 .20 .18 area (J).. Arid Zone Research 2005 22(4) : 565 — 568. )
34 - 34 30 (5)
3 SQI 7.99 5.69 (. 1997 17(2): 141 - 149.
(Wang Xiaoju Gong Zitong. Evaluation and analysis of soil quality
3.18 7.04 5.03 6.01 1.14 & o . . . . .
changes in different time periods at small regional level in red soil
SQ[ hilly regions (J) . Scientia Geographica Sinica 1997 17(2) : 141 -
> 149. )
> > > > (©)
). 2003 59( 1) :56 -
A 59. (Lu Tieguang Yang Guanglin Wang Likun. Evaluation and a—
o SQI nalysis on soil quality changes based on relative soil quality index
o method (J) . Journal of Northeast Agricultural University 2003 59
(1):56-59.)
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Effects of Vegetation Types on Soil Quality in the
Loess Hilly-gully Region

DONG Lidi' °  ZHENG Fendi' *
(1. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateaw Institute of Soil and Water Conservation
Chinese Academy of Science and Ministry of Water Resources Yangling Shaanxi 712100 China;
2. College of Resources and Environment North West A&F University Yangling Shaanxi 712100 China,

3. Department of Resources Environment and Urban Science Xianyang Normal University Xianyang 712000)

Abstract:  Soil quality is one of the most important environmental factors in sustaining the earth biosphere and de—
veloping sustainable agricultural product. Zhifanggou catchment of Ansai county of Shaanxi province was selected as
the study area. Field investigations had been carried out and 8 sample plots with different vegetation types and ages
were chosen. The effects of vegetation types on soil properties were analyzed through measuring soil particle size
distributions  soil water stable aggregates soil organic matter total nitrogen alkali-hydrolyzable nitrogen ammo-
nium nitrogen nitrate nitrogen available phosphorus soil enzyme activities ( invertase alkaline phosphatase and
urease catalase) microbial biomass ( carbon nitrogen and phosphorus) . The effects of vegetation types on soil
quality were studied by calculating soil quality index ( SQI) using factor analysis and membership function. Results
indicate that SQI were 0. 09 —0.73 SQI in the crop land was the lowest which was 0.09; SQI in the Robinia
pseudoacacia forestland with 31-years age was the highest which was 0.73. Under the same vegetation type SQI
increased with an increase of restoration year. Meanwhile under the same restoration year SQI in the Robinia
pseudoacacia forestland was greater than that in the Pinus tabulaeformis forestland. These results showed that vege—
tation restoration and abandoned land can improve soil quality and extensive agricultural farming can decrease soil
quality.

Key words: vegetation type; soil quality; factor analysis; membership function; loess hilly—gully regions



