+ % (Soils), 2013, 45(1): 159-165

BRERXTIERES

1,2 1,2%
a (
2
S158.3
1/4
[1-2]
20 90
[3-5]
[6-9]
3 20 [10-11]
[12-14]
( ) (200903001)
(BK2011423) (BY2011195)
* (jsyang@issas.ac.cn)

(1980—)

S M RIBIR IR RIFR

1.1

hm

1 1

) 210008
224200)

32°59" ~33°1I'N  120°49' ~120°51'E 167

2

4 km
1999

(41101199)
(BE2010313)

E-mail: rjyao@issas.ac.cn



160

45

1.2

60 25
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Fig. 1 Spatial distribution of sampling sites
1 TIRREFMIERBRITHFEE
Table 1 Descriptive eigenvalues of evaluation indices of soil quality
(%)
SOM(g/kg) 4.44 19.46 10.90 10.56 3.34 30.67 0.48 -0.27
TN(g/kg) 0.34 1.09 0.60 0.59 0.18 30.18 0.87 0.63
AN(mg/kg) 21.28 88.41 4391 42.57 12.89 29.36 0.75 1.10
AP(mg/kg) 8.10 22.96 13.72 13.07 3.17 23.14 0.87 0.87
AK(mg/kg) 115.49 300.06 191.69 188.35 44.65 23.29 0.56 —0.11
TDS(g/kg) 0.65 6.86 222 2.06 1.17 52.82 1.52 3.19
BD(g/cm®) 1.17 1.56 1.37 1.36 0.08 5.83 0.28 0.48
GM(g/L) 1.57 29.90 9.18 7.44 5.34 58.21 1.16 1.18
GD(m) 0.50 1.65 1.24 1.30 0.24 19.33 -1.17 1.41
SOM TN AN AP AK TDS BD
GM GD
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Pearson 2
0.529 0411
0.312 P 0.05 (n =60 rops=
0.250) P 0.01
(n =60 1001~ 0325)
Rz 2 ZVFMNIEHFRIEAY Pearson FAX RENEERE (n = 60)
Table 2 Pearson correlation matrix of evaluation indices
SOM TN AN AP AK TDS BD GM GD
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/em®) (g/L) (m)
SOM(g/kg) 1
TN(g/kg) 0.529" 1
AN(mg/kg) 0.4117 0.091 1
AP(mg/kg) 0.312" 0.150 0.193 1
AK(mg/kg) -0.167 -0.204 0.053 0.137 1
TDS(g/kg) -0.281" ~0.340" -0.093 0.036 0.707" 1
BD(g/cm®) -0.255" —0.020 -0.153 -0.185 0.079 -0.006 1
GM(g/L) —0.500"" —0.224 —-0.128 —0.044 0.536" 0.706™" 0.063 1
GD(m) -0.171 -0.277 0.061 0.010 -0.110 -0.118 -0.014 -0.074 1
* P 0.05 ok P 0.01
2.2
2.2.1 0.1 x<aq
( f(x)=109(x—a))(ay —a;)+0.1 a <x<a,
) 1.0 X=a,
(2)
7 1
2
C )
4
«C ) 5
6
1.0 x<aq
7 f(x)=409(a, —x)(ay —a))+0.1 a <x<a,
2.2.2 0.1 x=a,
fx) a, a
2
ey 3
0.1~1.0

0.1
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[17] 4
*3 FEIEBHME D ZITNERETBEE
Table 3 Values of inflection point of each evaluation index in membership functions
SOM TN AN AP AK TDS BD GM GD
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/em’) €49 (m)
a 8 0.65 50 4 40 1.5 1.25 3 0.8
as 35 1.75 135 30 175 4 1.45 8 1.5
x4 FRARMZITENERNERE
Table 4 Weighing values of soil evaluation indices for different schemes
1 2 3 4 5 6 7
SOM(g/kg) 0.177 0.178 0.230 0.190 0.352 0.245 0.257 0.500
TN(g/kg) 0.123 0.136 0.213 0.378
AN(mg/kg) 0.08 0.077 0.097 0.157
AP(mg/kg) 0.072 0.066 0.075 0.142
AK(mg/kg) 0.134 0.144 0.176 0.223
TDS(g/kg) 0.154 0.171 0.224 0.200 0.270 0.234 0.299 0.500
BD(g/cm’) 0.052
GM(g/L) 0.153 0.166 0.234 0.205 0.346
GD(m) 0.056 0.062 0.099 0.056 0.098
2.2.4
(IFT)
[18] 2
n
IFI =Y fixw
1
n i ow i 2
ME
(FI 0.6) (04~0.6) ( 0.4)3 RMSE R
2.3 ME —0.055 4 ~
0.128 5 4
2
R 0.7269~0.9773 1
2a 4 RMSE
4 RMSE 0.1405
1 RMSE 0.0162
1
1 2 2
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Fig. 2 Classification maps of soil quality evaluated by different schemes
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Table 5 Comparison of evaluation accuracy between different evaluation schemes

1 2 3 4 5 6 7

ME 0.003 5 0.059 0 00554 0.128 5 0059 1 00104 0.0163
RMSE 0.0162 0.082 1 0.062 8 0.140 5 0.075 6 0.088 3 0.092 1

R 0.977 3 0.9337 0.961 8 0.726 9 0.764 1 0.899 8 0.7815

4 5 7
1 3 5
2 6 7 4
[1] ,
0. , 2009, 31(4): 619-628
6 7 2] . GIS —
1. ,2010, 38(3): 1 603-1 605

[3] Sant’Anna SAC, Fernandes MF, Ivo WMPM, Costa JLS.
Evaluation of soil quality indicators in sugarcane management
in sandy loam soil[J]. Pedosphere, 2009, 19(3): 312-322
[4] Fischer G, Nachtergaele F, Prieler S, van Velthuizen HT,
Verelst L, Wiberg D. Global Agro-ecological Zones
Assessment for Agriculture (GAEZ 2008)[J]. IIASA,
Laxenburg, Austria and FAO, Rome, Italy, 2008
[5] Tormena CA, da Silva AP, Imhoff SDC, Dexter AR.
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Study on Synthetic Evaluation Index Systems of Soil Quality in
Coastal Reclamation Region

YAO Rong-jiang'?, YANG Jing-song'*", QU Chang-feng', ZHANG Jian-bing', LI Fu-rong'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences),
Nanjing 210008, China,
2 Dongtai Institute of Tidal Flat Research, Nanjing Branch of the Chinese Academy of Sciences, Dongtai,
Jiangsu 224200, China)

Abstract: Some soil physico-chemical properties relevant with crop growth were selected as the evaluation indices and
then soil quality in typical coastal reclamation region in north Jiangsu Province was quantitatively assessed by using fuzzy
mathematics. Synthetic evaluation maps of soil quality status were generated and the results of different evaluation index systems
were further compared. Results indicated that soil quality across the study area was generally poor. Soil organic matter (SOM)
was the most important evaluation factor of soil quality, while soil salinity and groundwater mineralization were the limiting
factors of soil quality. Classification maps of soil quality evaluated by different schemes were quite similar in spatial patterns, and
soil quality in cotton-growing field was superior to that in rice-growing field generally. Bulk density had an insignificant
influence on evaluation results, which was contrary for available nutrients. The evaluation accuracy based on available nutrients
was better than that based on total nutrients. Evaluation index systems including SOM, available nutrients and salinity or merely
SOM and salinity could be used to evaluation soil quality when evaluation data were limited. The results can serve as a theoretical
reference for the establishment of practical evaluation index systems, scientific amelioration and management of
moderate-and-low-yield farmlands in coastal reclamation region.

Key words: Coastal reclamation region, Soil quality, Synthetic evaluation, Index system
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