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Soil quality assessment is an important tool for environmental management in an agricultural field. It can be
used to evaluate the health of the soils and to establish the basis for sustainable urban agriculture and soil
management. For this study, the chemical properties of the soils used for urban agriculture were examined.
Results of the soil analysis for chemical properties were applied to soil quality assessment system, which is
composed of principal component analysis, application to scoring function and derivation of soil quality index
(SQI). Soil pH, electrical conductivity (EC), organic matter (OM), total nitrogen (T-N) were determined for
minimum data set (MDS) according to principal component analysis. Based on the results of scoring for four
indicators (pH, EC, OM, T-N), soil pH was the indicator that needs the most urgent management. Results of
SQI derivation showed that many of the urban farms appeared to be insufficient score in comprehensive soil
quality assessment. In conclusion, soil management practices based on scores derived from soil chemical
indicators need to be carried out to maintain sustainable urban agricultural soil environment and to provide
easy-to-understand information to urban farmers.

Key words: Urban agriculture, Soil quality assessment, Soil quality index, Soil chemical property, Scoring
function
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Distribution of soil quality assessment scores for 130 soils used for urban agriculture according to each main indicator.
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Table 1. Chemical propetties of the soils used for urban agriculture in this study.

pH EC OM Av. P05 T-N CEC Exch. cation
K a2t Mg2+ Na'
dS m" % mg kg'I % e cmol, kg,'l ---------------
Max. 8.8 1.27 15.65 2263.8 0.85 25.25 6.54 32.83 20.82 1.96
Min. 4.8 0.00 0.24 29.6 0.02 5.04 0.11 2.95 0.76 0.04
Ave. 6.9 0.33 3.47 526.6 0.22 12.90 1.20 10.94 2.52 0.29

Table 2. Results of principal component analysis (PCA) of soil quality indicators derived from the soils used for urban agriculture
in Seoul and its vicinity.

Eigenvector Principal component, PC
PC1 PC2 PC3
pH -0.232 0.110 0.801
EC -0.005 0.843 0.008
Organic matter, OM 0.915 0.174 -0.044
Available P,Os 0.576 0.369 -0.448
Total nitrogen, TN 0.921 0.205 -0.039
Cation exchangeable capacity, CEC 0.898 0.008 -0.014
Exchangeable K 0.479 0.721 0.065
Exchangeable Ca™ 0.369 0.209 0.748
Exchangeable Mg 0.566 0.140 0.103
Exchangeable Na+ 0.204 0.751 0.346
Eigenvalue 3.604 2.080 1.540
Percent (%) 36.04 20.80 15.40
Cumulative percent (%) 36.04 56.84 72.25
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Fig. 1. Distribution of soil quality assessment scores for 130 soils used for urban agriculture according to each main indicator.
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Fig. 2. Soil quality index of 130 soils used for urban agriculture.
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