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Table 1 General situation of gudied area
Gross domedtic Area of arable land Per cent of area Crop output  Power of agricultural
Year Population
production( x 10*) (hm?) of arable land( %) (kg hm™?) mechanic( kW)
1981 5645 2772 1677. 5 60 49 10314. 8 6523. 5
1999 22870 21 814 12%. 1 4530 1215%. 4 30 660. 4
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- 1986~ 2000 Fig. 1 Soil types map of Ganlu
60 Township, Wuxi city
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Table2 Criteria for classification of factors for assessing soil quality
. Organic matter Available N Total N Available P Available K
Indicat or o . 1 0 o
(gks™ ) (mg kg™ ) (gks™ ) (mg kg™ ") (mg kg™ ")
(X ) 30.0 200. 0 2.0 20.0 100. 0
(X mid) 20.0 100. 0 1.5 10.0 0.0
(X min) 10.0 50.0 1.0 5.0 30.0
2.1
SPSS8. 0 , 1981 2000 , 1981 94
, (38.8%), ,
2
1981
;2000 77 s R
1981 s
2
3 1981 2000
Table 3 Statistical dharacterigics of indices of il nutrients in 1981 and 2000
Organic matter Total Nitrogen Available N Available P Available K
ndex (ghe” ! (ghe” ! (mg kg™ ") (mg kg™ ") (mg kg™ ")
1981 2000 1981 2000 1981 2000 1981 2000 1981 2000
26.7 29.8 1.3 2.7 103. 4 211.7 10.7 5.1 59.0 44. 8
5.5 14.2 0.3 1.2 31.3 198 4 4.2 8.4 10.7 42.8
(%) 20.6 47.17 23.2 4.9 30.3 93.7 38.8 165.5 18. 1 95.6
31.9 37.8 1.9 3.8 159.9 409.9 14.9 26. 8 93.2 129.7
12.4 16. 4 0.9 1.4 53.4 101. 8 4.3 2.5 34.9 21.6
19.5 21.4 1.0 2.4 106.5 308. 1 10.6 4.3 58.3 108. 1
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1991~ 2000 , 33. 0% S , 20
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; ,20 24.2% , 2000 44. 8mg kg
2.3
4 t L1 I 1981
,t I
44, 1981 , 41 ,20
(p< 0.05)
4 t
Table 4 Paired samples ¢ test of soil nutrients
t
Year t Test Organi ¢ mat ter Available N Total N Available P Available K
4.12x 1073 2.18x% 1073 3.05% 1073 1.71x 1073 0. 124
1986 I
. 4.47x 1073 3.%4x 1073 5.25x 1073 1.94x 1073 0. 115
1991
I 3.17x 107 * 2.23x 1074 4.33x 1074 2.20x 1074 3.25% 1073
| 2.89%x 1073 3.47x 1073 1.74x 10 * 5.73x 1073 3.55% 1074
1996
I 0.137 2.16x 10”4 4.21x 1074 3.62x 10”4 3.41x 107 %
' 4.75% 1073 3.0x 103 0.145 0.204 0. 106
2000
" 2.39%x 1073 4.58% 104 2.05%x 1074 1.78x 10" * 2.74% 1074
:p< 0.01 :p< 0.05 : > 0.10
2.4
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; SPSS8. 0 Kolmogorov- Smirnov
, Kolmogorov-Smirnov
(Block kriging) 100x 100m, 1980
4 16 1986~ 2000
2, 8
5
(p< 0.05) 2000 1981
s 200m
< 25.0%, ; > 75. 0%
, 1981~ 2000
5
Table5 Models and @reponding parameters for geostatistical analysis of il nutrients
/
Theory model Nugget value Sill value Ratio of nugget to sill Range (km)
Indicator
1981 2000 1981 2000 1981 2000 1981 2000 1981 2000
0.02 0.7%0 0. 030 1. 680 0.733 0. 446 2.40 2.50
0.0 145.0 0.110 397.0 0.45 0.365 3.80 3.10
0.04 0.5% 0.025 1. 440 0. 560 0.410 4.20 4.50
0.02 7.0 0.121 221.0 0.512 0.335 3.60 3.10
0.0% 18.0 0.14 47.0 0.538 0.383 3.30 3.50
2.5 p.|
2 20 1981 , SNQI
S 1.00 ?
&
ﬁ 0.80
= 0.60
I
= 0.40 )
&
# 0.20 5
B
3 0.00 1985~ 1986
1981 1986 1991 1996 2000
4y Year , 2.84% ,
2 20 8 ; 1986 ,
Fig. 2 Changes in soil nutrient quality index in a SNQI
riod of two decades
peno o o dreades 1986~ 1991 SNQI
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5.95%, ; 191~ 1996 SNQI 4.76% ,
5 , , 1994~ 1996
, 2. 12%:; s
, ; 1996~ 2000 SNQI 10.23% ,
, , 19% 1.79 199 1.57, 4
12. 30% 3 20 : 1981
0. 60~ 0. 80 , 0. 50~ 0.9
; 2000 ,0.4~ 1 10. 0%
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Fig. 3 Changes in soil nutrient quality index in a spatial scale in the pas two decades
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1995 : :
« s « « o
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192. 4% 1999 158. 7% SNQI ,
, R’= — 0. 654( P< 0.05)
3.2 SNQI
()] .20
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3.3 SNQI
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5.24 , 275. 4% :
9. 3% SNQI ,
, R’ = 0. 832( P< 0.05)
SNQI (4 20 ,
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6
Table 6 Effect of land use on soil nutrients
Land types Changing year Organic matter  Available N Total N Available P Available K
Samples (gkg™ ") (mg kg ") (gkg ) (mgkg ')  (mgkg™ ")
1981 2000 1981 2000 1981 2000 1981 2000 1981 2000 1981 2000
09 1993 2.7 21 1246 1985 1.4 21 13.1 24.7 524 129.7
17 1986 2.7 23 123.9 157.8 1.4 22 10.6 3.9 642 31.7
19 1986 2.2 23 117.5 187.6 1.5 22 1.7 5.8 507 33.1
43 19% 2.4 29 8.9 1564 1.4 26 13.4 24.1 454 171.4
51 1990 2.2 3.0 148.6 154.6 1.8 2.7 8.1 20.4 49.7 8.9
58 1992 1.5 .4 78.5 89.5 1.0 1.4 8.7 3.4 486 27.8
72 1984 2.1 28 137.8 187.6 1.7 22 10.2 17.5 46.5 R.2
— 2.4 29 114.6 1885 1.5 23 1.4 5.3 521 39.4
.
(49831070) ,2000. 10
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SPATIAL AND TEMPORAL CHANGES OF SOIL NUTRIENTS AND
THEIR MECHANISM IN TYPICAL AREA OF TAIHU LAKE
VALLEY DURING THE PAST TWO DECADES

1 TR .3 1 . 2 1
Chen Fu  PulLijie CaoHui® Peng Buzhuw  Yang Gurshan”™ Zhou Sheng lu
(1 Department f Urban and Resources Science, Nanjing University , Nanjing 210093; 2 Nanjing
Institute f Geography and Lake, CAS, Nanjing 210008; 3 Institute f S oil Science , CAS, Najing 210008)

Summary

The objed ives of this study are to understand the law of spatial and temporal changes in soil
nutrient quality in the Taithu Lake valley during in period of past two decades, and reveal relationship
the change in soil nutrient and its driving forces at a regional level over a long time. A long term
sampling experiment was conducted to analyze changes in soil organic matter, total N, available N,
available P, and available K in Ganlu Township, Wuxi City. Results show as follows: (1) Soil or
ganic matter decreased in the first decade, then increased during the next decade,which is assumed
to be related with tillage methods; ( i) Soil total N and available N steadily increased by about
114.4% and 104. 7%, resped ively, after 20 years, which is supposed to be associated with the i
creasing of the rate of nitrogen fertilizers. At percent, the application rate of nitrogen fertilizers is
about 646kg hm™ *a ', which is far beyond the absorption capacity of the crop for growth; and ( iii)
Soil available P and available K decreased by about 52. 3% and 24.2% , respectively, during the
period. The content of available P and available K in the soil was only 5. 1 mg ke " and 44. 8mg
kg™ ', respedively, which is lower than the demand of the crop for nomal growth. These changes are
believed to a result of inadequate fertilizer input. Only 87. Okg hm * and 80. 4kg hm *were used in
1999. In a word, soil mitrient quality index (SNQI) decreased from 1981 to 1986, then increased af-
ter 1986. The analysis of the relationship between the changes of SNQI and the socio economic fac
tors revealed: (1 ) The impacts of state policies and tillage methods, cultivating systems on SNQI
are very obvious; ( 1) Agricultural net input is positively correlated with SNQI (r= 0. 832, p <
0.05); and ( i1} agricultural net income per hectare is negatively correlated with SNQI( r= 0. 915;
p< 0.05) . Therefore, we can repay the variation of soil nutrient quality of the past and forecast
changes in SNQI in future by long term socio- economic statistics.

Key words  Soil nutrient, Spatial and temporal changes, Soil nutrient quality index, Driving
mechanism, Tathu Lake V alley



