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Table1 Conceptual model for and computaion of MDS of soil qualtty assessment based on land use change (LUC)
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Table2 Significance of difference i soil properties between the two soil types under rice cultivaion
e =Spit] BD oM ™ TP TK AN AP AK CEC Sit/ EC
! n . pH ) }
Soil type (gem 3) (gkg 1) (mgkg 1) (amol kg'!) Clay (LS anm ')
o , 1106 5148 33126 1195 1102 1273 139174 479 93131 191 70 274 230138
et
(0102)  (0107) (2153) (0113)  (0129) (0133) (685 (0189 (818) (108) (0004  (16100)
g 111 5169 39129 2117 0181 1587 133126 2A57 110141 201 14 289 320124
s (0101)  (0106)  (1172) (0108  (OI11)  (0131) (509 (0034 (14167) (037) (0006) (42124)
Adjl R? 01098 01035 01043 01023 - 01006 01313 - 01012 0109 - 01009 - 01014 0019 01010
p 01768  01007°"  01000"*  01000°" 01329  01000"" 01000"" 01230 01113 01 003" 01000™ 01001

1) ** FoRTE p< 0101 KV E 25 B35, Adjl R*iR A w R4 55 9 HFriEiR ** means a significant difference at p< 0101 levell Adjl
R? means the Adjust R?1 The data in bradket are the standard emror (SE). ! Chy loamy typihapl2stagnic anthrosol; ° Fine sand clay loamy typi@ haplstagnic

anthrosol

BLF2 2 (K73 B, XEAT I DX 1 Be s AR 1
G 5 R vt B B EGEYE) LT
et R A 10 Bl HESE T RS e
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XF ST A0 S M R AT S PR R (WA 3), R
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AT LR, S U PP 7 VAR Al ek rT A
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Table 3 Significance of varition of soil properties of the soil under the interaction of sail type and land2use type
T 4 .t/
i
Sail Degree of BD pH OM ™N TP K AN AP AK CEC a EC
ay
parameters freedom
T 1 Sail type 9 0000™ 01585 01089 01247 0198 01000"" 01143 01000 0187 o003~ 0172 01RO
A A2 Land N . N N
0 007" 01179  oa™ 00097 0122 01648 01000 01000°" 01 000™ O 522 0852 0009
use type
28 HAE H Interaction 14 0L 407 01003™ 0L 769 0l 6% 01931 01728 01006 01000™ 01212 01508 00946 01886
Adil R o511 01417 0l 359 0343 01169 01468 01445 01549 00296 00259 25 0209
)

1) ** FoRTE p< 0101 KV L2 57 B3 ** means a significant difference at p< 01 01 level
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TK.AP. HrA g 4 TN 7 LUH oM 0%, X0 78
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DlOM ARz, SE5ERHT, PRI RS FAG R MDS B T AK FL AP R[S HAR 4 A58 A0 [
# Vet Clay loamy typic-hapli-stagnic anthrosol # A4 1 Fine sand clay loamy typic hapli-stagnic anthrosol
1.0 /\ 1.0 A‘TP\
g : § E—o 5 BD %1
o
@]
05 = 0o O3 i L9 o o, 05 Lo
gsﬁﬁ} L 1-0.5 =05 Cinjw 3 ERg 1 05 05 i s 3
ponen omponent 3 Component 1 Component 3
K3 BT RN T I & A R AERT = A B BRI
Fig 3 Bplot of each variable on the first 3 PCs based on PCA
4
Table4 Scoring of soil parameters and determination of MDS for soil quality assessment based on samples of the two different soail types
+ T 254 VEAT AR Model ZE AR #e Linear transformation
Soil parameters Grouping Norm R? T Nom R? T SKF Sum
#J¢ 1 Clay loamy typihapl2st agnic anthrosol
(0% 1 11764 01 863 1 01976 01869 1 21845
TN 1 11808 01 893 1 1 01899 1 21899
AN 1 11708 01 894 1 01945 01900 1 21845
CEC 1 11523 0197 1 01843 01974 1 21816
EC 1 11412 01 894 1 01781 01900 1 21681
pH 2 11329 01 93 1 01735 1 1 21735
Silt/ Clay 2 11290 01 %8 1 01713 01975 1 21688
AK 3 11139 01 896 1 01630 01902 1 21532
AP 3 11102 01476 10 01609 01479 o1 11189
TP 3 11023 01511 - 01566 01515 11080
TK 4 11170 01987 - 01647 01994 11641
BD 5 01953 01987 3 01527 01994 o3 11854
% #2 + Fine sand clay loamy typihapl 2stagnic anthrosol
(0% 1 11918 01921 2 01950 01926 1 21876
TN 1 11838 01 43 2 01911 01948 1 21858
AN 1 11503 01903 4 01745 01908 os
AK 1 11789 01 626 - 01886 01629 0 11516
EC 1 21018 01 566 - 1 01570 0 11570
AP 2 11203 01292 4 01596 01293 os 11390
TP 2 11128 01 585 10 01559 01588 o2 11347
TK 3 01 842 01978 3 01417 01983 o7 21067
CEC 3 01 94 01 985 10 01493 01990 o2 11682
pH 4 11054 0193 2 01522 01998 1 21520
Silt/ clay 4 11020 01 930 - 01506 01985 0 11491
BD 5 01782 0195 2 01387 1 1 21387
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F T [FFEFMDS. % MDS 1 1) - 18 i i KRR S
AR T R s R g Rl . ok, oM
fifRE T L R AR A5 e S A 5 1 8613% ~ 921 1%
(W7 4, R?), pH BEMRRE 9913% , TK BERFE 98% /¢
41, BD Refif B 99% /& 47, AK BE it B¢ 6216% ~
8916% , 1M1 AP HEfi B 2912% ~ 461 7% -
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Table 5 Scoring of soil paranetas and detemination of MDB for soil quality assessment based on all samples

TR T G| VPN A5 7 Model 25 PEAZ 4 Linear transformation
Soil parameters Grouping Nom R? T Norm R? T KA Sum
M 1 11081 01916 1 1 01923 1 21923
TN 1 11786 01937 1 01992 01945 1 21936
AN 1 11485 01907 1 01 825 01914 1 21739
CEC 1 11510 01980 1 01 839 01988 1 21826
EC 1 11337 01 580 1 01742 01585 1 21327
pH 2 11 089 01992 1 01 605 1 1 21605
Silt/ Aay 2 11027 01975 1 01 570 01983 1 21553
AK 3 11247 01 769 3 01 692 01775 013 11801
AP 3 11101 01335 10 01612 01338 011 11049
TP 3 01935 01 646 2 01519 01651 015 11670
TK 4 01 906 01979 1 01 503 01987 013 11824
BD 5 01857 01992 2 01476 1 015 11976
6 Pearson b
Table 6 Pearson wefficient corelation between soil parameers nside and outside the MDS
Silt/ Clay TP ™ EC AN CEC
PTG L
M 01373 01173* o 845 o741 o 679™ 0l 509
pH - 0516 - 01274 - 01460 0l 303™ - 0677 0 245™
BD - 00010 ns - 0114 ns - 00116 ns 0 078 ns - 201" 0 120 ns
K 0l 139 ns 01110 ns 0l 162 ns 0L 049 ns - 01028 ns 0l 137 ns
AK 0015 ns 01125 ns o 429" o712" 01 482™ 0l 152 ns
AP - 01057 ns 01546 0l 156 ns 0 111 ns oL 479™ 0l 065 ns
FATRE fh Al samples
M 0 289" 01165 0l 840™ 0 576™ o6e41™ ol 470™
pH - 01531 01221** - 01394™ o 29" - 01558™ o 166™
BD - 00034 ns - 01075 ns - 01087 ns 0 135 ns - 01105 ns 01 010 ns
K o191 01080 ns Ol 115 ns 0L 052 ns - 00027 ns 0L 003 ns
AK - 01014 ns 011%4™" 357" 0l 489" 0l 438" 0l 125 ns
AP - 01043 ns 01559™" o 167 0l 129 ns 051" 0l 059 ns

1) s RIRALE 0L 05 7K EAR AL, * KR B AL (p< 0105), ** KRR EFEMH K (p< A0l).

"N [A] ns means correlation nosignificant

at p < 0105 levell * means highly carelation at p < 0105 level; ** means highly corelation at p< 0L 0l levell The same as belowl ' Clay loamy typi@

hapl2stagnic anthrosol and fine sand clay bamy typihapl2stagnic anthrosol
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KT R, B T BDJAK 5 HAB K T 58 A 6
A, Ho AR Ik B4 B2 (p< 0101) B & 2% A% (p<
0105) o XL MDS 1) BRI 175 — e FRRE b e IRAT
HAR AR NIE DR TR L T =15 S

UEAR, o THLRMDS HH ) -3 ) B LA ke
FERAPEAR IR, R AIEMDS 5% AF1-1#£47 Pearson 1]
KoM, WAR 7, 75 0105 [Krksrdi /K1 b LA AR o
PRI, A% MDS &8 ) ] AR A A ARG

7 P earson
Table 7 Correlation coefficient between factors of the MDS
JTATRE i All samples oM pH BD TK AK AP R =)y 7
oM 1 - 01400™ - 01159 1s 01191 ns 01489"" 01115 18 oM
pH - 0363" 1 01205 ns 01109 ns - 01186 s - 01306 pH
BD - 0l 138 ns 01151 1 01023 ns - 01023 ms - 01171 ms BD
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ESTABLISHMENT OF A MINIMUM DATASET FOR SOIL QUALITY ASSESSMENT
BASED ON LAND USE CHANGE

Li Guilin®? Chen Jie"

Tan Manzhi'  Sun Zhiying"?

(1 StateKey Laboratory o Soil and Sustainable Agriculture , Ingtitute  Soil Science, Chinese Aademy o Sciences, Nanjing 210008, China)
(2 Ingitute d Urban Environmrent,  Chinese Academy  Sdenee, Xiamen, Fyjian 361003, China)

Abstract Based on 194 soil samples colledted from the studied zone in the suburbs of Suzhou, a minimum dataset (MDS)
for soil quality assessment was defined and developed with the aid of multivariate statistical techniques, such as nultivariate anal

ysis, principal canponent analysis and oorrelation analysis. Different from related previous work, the study took into acoount e
fects ofthe pattern and duration of land®use on soil quality as an index of MDS, and worked out integrated load of each candidate
soil physic®2chemical variable on all principal camponents with eigenvalue > 1 rather than just compare the load of a variable on
a principal component and then rule out the others, thus avoiding losing too much soil quality information. Finally, reliability of
the method was validated from different angles by applying the method to 54 Huangnitu samples, 77 Huangsongtu samples and all
the 194 samples. The same MDS produced suggestes that the method is very good in stability and reproducibility. Once the
method is improved, it could be extrapolated to other soil types in other areas of China, so as to overcome the shortcaning of ur2
comparability of the results of soil quality assessment using different methods because the soils vary so much in geographic distr2

bution and natural conditions.

Key words  Soil quality assessment; Minimum dataset (MDS) ; Land use change (LUC); Multivariate statistics; Suzhou



