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Fuzzy Synthetic Evaluation of Soil Quality in Coastal
Reclamation Region of North Jiangsu Province
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Abstract: [Objective] This study was to systematically comprehend soil quality status and its spatial pattern in coastal saline
reclamation region of north Jiangsu Province, and acquire management measures to improve soil fertility and quality and restrain soil
salinity. [Method] With the application of fuzzy synthetic evaluation method and GIS technology, fuzzy synthetic evaluation and
classification of regional soil quality was conducted, and spatial patterns of synthetic evaluation results of regional soil quality was
obtained to provide a theoretical reference to scientific amelioration and field management of moderate-and-low-yield farmlands.

[Result] The results indicated that soil quality status across the study area was generally low, soil organic matter (SOM) and N
nutrient was in severe deficiency, and it is particularly the case for available N. Soil bulk density showed week variation and other
evaluation indices all exhibited moderate variation. SOM was the most important evaluation factor of soil quality, while soil salinity
and groundwater mineralization were limiting factors of soil quality. Soil quality status differed significantly at different parts of the
study area, and the spatial pattern of soil quality was similar to that of SOM, while it was opposite to that of salinity. Soil quality in
the cotton-growing field was superior to that in the rice-growing field generally. The area of moderate soil quality was the most in the
study area, followed by that of low soil quality, and the area of high soil quality was the least. [Conclusion] The soil quality map
can be used for the improvement of moderate-and-low-yield farmlands, comprehensive treatment and rational fertilization of
saline-alkali soil in our study area. The field irrigation and drainage installations should be improved in the area of low soil quality,
while agro-biological treatments should be employed in the area of moderate soil quality.
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Fig. 1 Spatial distribution plot of sampling sites
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Table 1 Statistical feature values of soil quality evaluation indices (n=60)

TIEIRFR HBe/MiE FEPN: FHME A bRk % A5 R AL ErEEHUAE£L Rational samples
Soil indices Min. Max. Mean Median St. d. CV(%) P =95% PL=00%
SOM (gkg™) 4.44 19.46 10.90 10.56 3.34 30.67 39 28
TN (g'kg™) 0.34 1.09 0.60 0.59 0.18 30.18 38 27
AN (mgkg") 21.28 88.41 4391 42.57 12.89 29.36 36 26
AP (mg'kg™) 8.10 22.96 13.72 13.07 3.17 23.14 23 17
AK (mgkg™) 115.49 300.06 191.69 188.35 44.65 23.29 24 17

Si (gkg™h 0.65 6.86 222 2.06 1.17 52.82 110 78
BD (g-em™) 1.17 1.56 1.37 1.36 0.08 5.83 4 3
GM (gL 1.57 29.90 9.18 7.44 5.34 58.21 131 94
GD (m) 0.50 1.65 1.24 1.30 0.24 19.33 17 12

SOM L HHEAHUTL, TN FIR4%, AN RRBEE, AP FoREAME, AK JoRdH, SIoReiidt, BD R AE, GM &t MR L,
GD KoRHh TR . T IH

SOM means soil organic matter, TN means total nitrogen, AN means available nitrogen, AP means available phosphorus, AK means available potassium, S;
means total salt content, BD means bulk density, GM means groundwater mineralization, GD means groundwater depth. The same as below
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Table 2 Pearson correlation matrix of soil evaluation indices (n=60)

P, U] R 0 B R K A R R )
BRI A 1~ o 38 35 73 S5 bR /KA AR AR SRR 25
F b, IR X T KB R KT
AR B K Al R B B R AR A A ORI
P, DR AT DA 3R /™ B i g 5 )+ 4k

RS SOM TN AN AP AK St BD GM GD
Soil indices (ke (gkeh (mgkg!)  (mgkgh)  (mgkg?) (eke) (gem’) eLh (m)
SOM (gkg™) 1

TN (gkg™) 0.529" 1

AN (mgkg™") 04117 0.091 1

AP (mgkg™) 0.312° 0.150 0.193 1

AK (mgkg™) -0.167 -0.204 0.053 0.137 1

S (gkg™) -0.281" -0.340" -0.093 0.036 0.707" 1

BD (g-em™) -0.255" -0.020 -0.153 -0.185 0.079 -0.006 1

GM (gL -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

T MK P<<0.05, TRIEMEKT P<0.01

" means significance at the 5% level, " means significance at the 1% level
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Table 3 Values of turning point of each evaluation index in membership functions

AT SOM N AN AP AK St BD GM GD
Turning point (gkg" (gkg" (mgkg))  (mgkg)  (mgkg) (gkg") (gem?) (gL (m)
a 8 0.65 50 4 40 15 125 3 0.8
a 35 1.75 135 30 175 4 1.45 8 15
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Table 4 Principal components analysis results and weighing values of soil evaluation indices

T Vb HFAE A kA 2k N R
Principal component Evaluation index Eigenvalue Contribution (%) Cumulative contribution (%) Extraction Weighing value
1 SOM 2.810 31.224 31.224 0.790 0.136
2 TN 1.726 19.183 50.408 0.687 0.119
3 AN 1.256 13.951 64.358 0.484 0.084
4 AP 0.896 9.956 74.315 0.463 0.080
5 AK 0.800 8.893 83.207 0.742 0.128
6 S 0.584 6.485 89.692 0.839 0.145
7 BD 0.483 5.363 95.055 0.340 0.059
8 GM 0.292 3.244 98.299 0.731 0.126
9 GD 0.153 1.701 100.000 0.716 0.124
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Fig. 2 Spatial distribution of each evaluation index of soil quality across the study area
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Fig. 3  Synthetic assessment and classification of soil quality across the study area
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