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512 gy, =23 X 4% 1
EpiE wF T, RBEY, KA
(1 SR THEg kB2 E T SR E (P ERER R 50T, it 2111355 2 PEBMEGERY:, Jtat 100049; 3 #REK
VEYIRL 22 S IR IETT AT, DR 531155 4 mimMoll REEZE T R2EBE, At 210037)

i OE: B EEEREC RIS, EERAMEIE(CK) . #HUEALAE(NPK) . 257 AL AE BC it (MR F) RS 28 (L AR B e
(CMF)4 FURFIGACALIE, W5 T 383 | Ab2ff: rdaidt 24 FiE R SEERA(TDS), R E BT R SCHETE:, fag
T A MEESE(MDS 1 Al MDS2), JFFIFIZAME L) MR NL) PP HA T 2B H550(SQD , FHEE S #il G
SRR SQI, 2 T LA MAL BT BRI . 45K 5 CK AL, HHWRPTCHUEEC MR 2 MRF 4b38 AT
D) e LA AR R, SR e R PR BT REAE R £ R RS EU(SQIT) S 3T 2 PR/ N SR M2 e A e ok 138
PR 35 3 IEAHDG s BT MDS2 RYRZR P T 4 b he A (SQI2-NL)BE A T g ki M PP st Fedfll + -3 B lt, 7EX A PPA
T T SQIEA FIEAL AL BEIA] £ B MRF(SQI=0.60)>CMF(SQI=0.52)>NPK(SQI=0.48)>CK(SQI=0.36). £5 I, %t fLAL LA F
TFHeFRF ST i e

FEEE: WL KEIARFHEAT; 85T S NRSEMDS); 3R HE£(SQI)

hESHES: S158 MEFRERD: A

Evaluation of Long-term Different Fertilization on Fluvo-aquic Soil Quality Based on

Minimum Data Set

WANG Xiaoting'?, YAO Tongyan®, CHEN Ruirui**, LIN Xiangui'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Institute of Crop Science and Resource
Conservation, University of Bonn, Bonn 53115, Germany; 4 College of Chemical Engineering, Nanjing Forestry University,
Nanjing 210037, China)

Abstract: In this study, the fluvo-aquic soil in the Fengqiu Agro-ecological Experimental Station was taken as the research object,
four different fertilization treatments were selected, including no fertilization (CK), regular chemical fertilization (NPK), mushroom
residue combined with chemical fertilizer (MRF) and chicken manure combined with chemical fertilizer (CMF), soil physical,
chemical and biological indexes were measured as the total data set (TDS), two minimum data sets (MDS1 and MDS2) were derived
through principal component analysis and correlation analysis, soil quality index (SQI) was calculated by linear (L) and nonlinear
(NL) scoring models respectively, the optimal SQI was found by fitting SQI with crop yield, and the technical measures for soil
conservation and fertility improvement were proposed. The results showed that compared with CK, the combined application of
organic materials and chemical fertilizer, especially MRF, improved soil physical, chemical, biological properties and crop yield. Soil
quality index based on the total data set (SQIT) was significantly positively correlated with the linear and nonlinear soil quality
indexes of the two minimum data sets. The nonlinear soil quality index based on MDS2 (SQI2-NL) more accurately evaluated soil
quality. Under this evaluation method, SQIs of different fertilization treatments showed MRF (SQI=0.60)>CMF (SQI=0.52)>NPK
(SQI=0.48)>CK (SQI=0.36). In conclusion, MRF is beneficial to maintain and improve fluvo-aquic soil quality in the study area.

Key words: Fluvo-aquic soil; Long-term different fertilization; Principal component analysis; Minimum data set (MDS); Soil

quality index (SQI)
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— R AR R IR, TR T R E
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50 SO0 T SR AN S R T A AR
ORI AR AR AN S , WFFEEARMER] I X A - 3 o
SRR EA TN E 23 AT o A R/ NEUIE AR (MDS) T LL i
TERE TR, ARG A O XERE , PRtwl)izas
F AT RITHT, MDS MR E vk FE LR
ZYIEMZILRITEMR, Hh Zougeitik i 32
SO TAEA 3T P b b AR R iz B e
PP R L E AT TS Norm (EAHSS A (9 7 2% il
TE [ 26 > L HERAL KA A AEAR AT L , R
SE 6 N FEIEIRE MDS, #EBRITMN T 35 4REK
S TRTRRAE D7 300 8 o T R SR i S . 2R
JRAECLR R T A A B IRIRK A
JRBEE N | G ARG T 4 R E MDS I
bR AR BT, KT AR SR B A A
AP R R . HAT, MDS $5 R0 LAY
MG — M7, AR A MDS 77
R2ES, P IERE B A7 i S 1R AR e B i
W EREE

it AR i RN T B R A R ) O B
o AR it AR A 2 o mR A . HATRLZS
PR . B R R ARSI . A 2R
P 2 e TG — R ) LR A I, R
Wi 7 AR B 7 BRI PR BRI A 7
T AN R ESR O, B MR ISR, T
FACRE LR L34t HLRE O A AL e gy i
Schliiter 451k B AT HLAL (¥ 5 T AT LAGH 2o 1 Jin £ 35
APUT SR, PRI IR, o LB
RN A R B s RIE FHA HLIL S DR iy LA
B 75 S AL A AY 722 16 e 35 1 i S ) R )
TR E R EY, RN PEREE LR E MR E Y
P BRI AR A AR AR EBE Y E R
A8 T AN [+ it S A L o 25 288 B — SIS Y ) - S NE 3 48 B
MR, LB Z B SC R, BEA LS LY
A sE AR PP TR R A VP YA [ X £
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P L e ) AR 7 X e — R
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SRR R B, AR DL A it

BRI A oA X R, i B e A
e, R BI04 G Norm {E A4 J7 1 A4 S P il
MDS, F3 53 o 2 AR LRI 53 7 B SR AR X
I3 A9 F TR (SQD), IF il 5T B BR AR Y
SQI LA K ARy = et A ARSI, XA [R] it IE Ak 2
)t R TER G VR, DU O it X B
PR it M A 2 L B (8 AR P A 285 R G T R 8 e At
(RIS

1 #RERE

1.1 ik %

P R AE T T rh E R 2= B Rl AR
SEUG U A ALY R T K 30 e P i 56
RL(35°00'N, 114°24'E), ZHbIX & T W iy KRl 2=
WA, AESR N 13.9 °C, 4EFKE N 615.1 mm,
T E N Y R B L, T R R
+ KR LA PR SRR 5.8 gkg, A
TN 0.56 g/kg, &BE(L POsIH)EEH 0.88 g/kg,
SHRA K0+ & 0 29. 3 g/kg, pH(H/K BRI T
2.5 8.5, HIEFRIRIRE SRR Bk B,
1.2 REIEE

R IE RIS IA T 2011 4AEE &, RIHE £ K-
KN —AE P AEAE . TERENLIERENY 16 /MK ik
BT 4 FORFEEARALEE . ASHEAR AL BE(CK) | H AL
AEALBR(NPK) . %5 7 A0 I8 it b B (MRF) F1G 26 AL AR
Ko 4b BL(CMF), A0EE 4 ANEE, /N
30 m*. 6 it A 1A B b ) R L Bk A
1.3 MEmMBKRFE

2017 AE/NEZWORIG , FA /N R/ NEZFES,
T kL fE e He = e . PL S FEEURE R AR A5/
X 0~ 10 cm M#F)Z L5, HIEFENCREESS, —iBo
PRAET 4 CUKEE, FTIE L3887 o S 16 1k 5
— BB RAETF 20 CukF, HFHEEL-4 DNA;
Ao AT I F e ot 38 bR B T E M £
FEPEFE AR, HARITA LR R T k85 % B
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TP 22 R SR R 0l DR BRI,
Chaol HEEAIEF RGO F R LR |
14 Z¥EE. ETHEENR/NIESERE
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Table 1  Soil physical, chemical, biological indexes and crop yield under different fertilization treatments
izt an FEARACHD CK NPK MRF CMF
FLEREE (%) SP 43.16+0.98 b 44.06£0.71 b 4752+2.19a 4782+140a
A H (g/em’) BD 1.45+0.03 a 1.46+0.03 a 1.34+0.06 b 1.38 £ 0.06 ab
FH 5] 5 7K (%) FHC 2928+ 1.16b 29.78 +1.37 b 34.11+3.50a 32.78 +£2.19 ab
PR L pH 8.66 +0.04 a 8.63 £ 0.06 ab 8.53+0.05b 8.57 +0.06 ab
A HLik(g/ke) socC 5.65+0.14 ¢ 576 +£0.83 ¢ 10.97 £0.80 a 7.05+021b
2% (g/kg) N 0.65+0.02d 0.74 + 0.04 ¢ 1.18+0.07 a 0.84 +0.05 b
THA% (mg/L) NO3;-N 3.12+£032b 493+0.79a 445+0.13a 5.06+0.46 a
4 (g/kg) TP 1.67+0.07d 1.90 £0.07 ¢ 232+0.09a 2.11£0.07b
R (mg/kg) AP 0.30+0.18 ¢ 427+219¢ 39.75+7.43 a 26.01£2.15b
2H(g/kg) TK 2248+0.37a 22.63+0.18 a 22.58+0.13 a 22.70+0.21a
AL (mg/kg) AK 116.62 +37.09 b 123.84 +15.98 b 197.11+17.93 a 147.91+9.51 b
AR (%) HA 2533+3.37a 2550+2.4a 22.96+0.87 a 20.67+3.55a
& HR(%) FA 22.32+2.65b 19.01 £2.00 b 30.03+0.98 a 23.23+3.20b
TR (%) HU 49.06 £2.68 a 4980+ 1.42a 4035+ 1.11b 51.67+1.36a
Jhi S (ng/(d-g)) DHA 64.07+2.97d 11333+ 11.14 ¢ 164.86 + 12.69 a 141.27+9.63 b
IR B (mg/(d-g)) UE 1.97+0.19b 3.06+0.49 a 3.72+0.29a 3.11+0.39a
BB R I (mg/(d-g)) ALP 0.73+0.08 b 0.96+0.04 a 1.02+0.07a 0.92+0.07 a
AL B (mg/(d-g)) TE 10.89 +0.58 ¢ 13.78 £0.47 b 1591+0.97a 1583+ 1.19a
A W AR W ik (mg/kg) MBC 147.08 +21.70 b 171.75+19.10 b 216.58 +14.10 a 173.93+ 14.95b
A W AR i A (mg/kg) MBN 1559+3.17a 13.60+6.17 a 18.02+5.17a 16.01+4.30a
T A AR R BSI 9.33+0.07a 9.28+0.10a 9.33+0.05a 9.29+0.09a
4% Chaol $5% BCI 3004.82+87.89 a 3167.82+128.96 a 3032.92+78.99a 3143.64+ 5573 a
AR FSI 6.90+0.33a 7.14+£048a 7.29+0.18a 5.95+023b
H Chaol 5% FCI 1068.57 4622 b 1152.36 + 81.30 ab 1206.64 +35.03 a 1138.92+71.18 ab
7= (kg/hm?) MP 2217+384d 5558 +543 ¢ 8313+319a 6833 +397b
e FPRATARING FREF R A ] AE b B 7] 22 5 8 2 (P<0.05),
*2 EEHUREUADS)TIRISHRE X REER
Table 2 Correlation coefficient matrix of soil indexes of IDS
pH SOC TN NO»-N TP AP AK DHA UE ALP TE MBC SP BD FHC HU FA FCI
SOC -0.559"
TN -0.590" 0.951"
NO:-N 0317 0220 0.247
TP -0.689" 0.840" 0.919" 0.475
AP —0.718" 0.896” 0.906" 0.379 0.926"
AK  -0.375 0.776" 0.8217 0.174 0.691" 0.798"
DHA -0.650" 0.784" 0.861" 0.628™ 0.958™ 0.908™ 0.743"
UE -0.538" 0.643" 0.738" 0.403 0.772" 0.691" 0.553" 0.756"
ALP  -0.569" 0.597" 0.673" 0.515" 0.7717 0.660™ 0.459 0.793" 0.824"
TE —0.745" 0.632" 0.710™ 0.601" 0.892" 0.831"" 0.534" 0.912"0.739"" 0.820"
MBC -0.457 0.738"" 0.789™" 0.346 0.769" 0.659" 0.613" 0.704" 0.602" 0.462 0.597"
SP -0.499" 0.502" 0.504" 0381 0.620" 0.663"" 0.444 0.6217 0.519" 0.396 0.684" 0.524"
BD 0378 —0.562" —0.485 —0.256 —0.498" 0.578"" —0.421 —0.476 —0.378 —0.199 —0.406 —0.530" 0.880""
FHC -0.498 0.490 0.433 0.281 0.488 0.551° 0.332 0.457 0434 0276 0.505 0.538" 0.817" 0.934"
HU  0.280 —0.830" -0.807"" 0.074 —0.603"—-0.598"~0.595" —0.487 —0.453 —0.403 —0.286 —0.655"" —0.135 0.302 —0.247
FA -0421 0.777" 0.751"7 —0.064 0.597" 0.706" 0.700" 0.520" 0.507" 0.282 0.390 0.672"" 0.391 —0.458 0.424 —0.747"
FCI  -0.579" 0.5317 0.499" 0.568" 0.469 0.501" 0.405 0.585" 0.506" 0.493 0.529" 0.423 0.308 —0.280 0.338 0.630" 0.534"
FSI  -0.063 0.195 0228 -0.142 —0.048 —0.044 0.256 —-0.024 0.081 0.093 —0.215 0.131 -0.329 0.146 -0.131 0.222 0.315 0.384

e AT B R A SEMETE P<0.05 FT P<0.01 7K 3%

http://soils.issas.ac.cn



600 +

e %57 %

Y R i /N 4E (Minimum - data set, MDS).
MDS W EAR LT . B 5K IDS A 8 brid
it Z-score FATIREM, TFHFAT LS50, IR
fEE=1 W FRIr s AR IRE T2 KT 0.5
)0 20, AR ] — R R A AN [ 32 R0 v A R 130
FIBIRT 0.5, MR HIE A HABFE bR O R BRI
B —11s R RIE A (DB A5 RAY Norm {H,
PEHUA-ZH T Norm [HE RMEHEZHT 10% AFEHR, #
] —ZH N DR B 2 T8 bnint, ARAEAOCHERf & , et
[ 2 F ARG, WA R Norm fHAEHRIEA MDS,
Rz, WAt

Ny = ﬁ(u,ixxk) (1)

i=1

Krbr: Ny FoRE | N EVRTERAEE =1 BYRT £ > F0L
S3H) Norm fH 5 wy Kons @ MEIRTESR & D ERT
R FET s A RS kA E RS RRIEE

EN ISl D SR S e o103 73 [ B~ 1 BUR L 1% 7
AT, 4y > MDS., MDST K
19 WUERFRY IDS R IEAT sk 0r, 05 2k
A 4 AR KT 1 M ERS, BifsiEkRik
85.5%(F 3). MIEAFEFR Norm {HE5 &4 F b i
TEFRFREYACME(RR 2), WA HRIR T 4 413K 3),
W —41434E pH. SOC. TN, TP. AP, AK. DHA,
UE. ALP, TE, MBC Hl FA; %8 " 4{fU$% SP fll HU;
5 —ZHAU4E BD FI FHC; 26 MU4144F FCI Al FSL. H
T — SRR Z 0] i E ARG, BEH Norm {H & K1)
TP #E A MDS; [FFEHL, 55— = PU4ItBEH Norm
i K SP. FHC Ml FCI #EA MDS. Hitt, TP,
SP. FHC Fll FCI #4 i fz it + 325 548450 MDSI1 .
MDS2 #f iz e +- ey | Ab2E A Y bE i de bRt A T
4325, FEEEAT PCA 2, ik AR R T 1
B FR sy, Hor, PR RRITEIE S 1S FRY, fh¥
Febr AR YR AR IR e ) 2 A B, WIEE ., 12k
AWy e b i R TTER R 40 B 94.0% . 83.3% I
84.0%(F 4). BLAh, ik 45 E W KT 0.5
HFEbR, TEYEEEbR T, TS AR AR ] A G
(% 2), #%E# Norm {H#KAY FHC #EA MDS; 7Efk
SEbRT, S E R N EEE Norm fH KR TN i
A MDS, 5= F ki NOs-N #f A MDS; 7
YRR, S ECR — FE AT Norm {H 5 K1)
DHA # A MDS, %= Fuisr il FSI #f A MDS,
YK, FHC, TN, NOs-N, DHA Fil FSI ¥/ Bt +
ey ks AW bR E) MDS2.

%£3 ET PCA 2H8I MDS1 15 FRE 5B [ F0 Norm &
Table 3 Load matrix and Norm value of MDS1 based on PCA

analysis

Ei=gn PCl  PC2 PC3 PC4 44l Norm{E
pH -0.714 0.149 —0.160 -0.150 1  2.380
socC 0.903 0296 —0.124 —0.045 1  3.018
TN 0.934 0298 —0.013 —0.121 1  3.116
NO;-N 0.460 —0.498 0.491 0.239 1.847
TP 0.950 —0.034 0.120 -0219 1 3.144
AP 0.947 -0.001 —-0.032 —0.165 1  3.129
AK 0.770 0318 -0.092 —0.100 1  2.591
DHA 0.935 -0.106 0.238 -0.114 1  3.106
UE 0.805 —0.021 0.229 —0.060 1  2.672
ALP 0.745 -0.064 0498 —0.111 1  2.553
TE 0.857 -0.333 0.285 -0.161 1  2.904
MBC 0.804 0.135 -0.148 0.027 1  2.666
SP 0.708 —0.546 —0.387 0.068 2  2.540
BD —0.635 0.338 0.606 -0241 3 2325
FHC 0.640 —0.419 —0.521 0313 3 2343
HU —0.644 —0.658 0.171 0.042 2 2367
FA 0.709 0.403 -0.360 —0.077 1  2.470
FCI 0.616 0.042 0347 0599 4 2179
FSI 0.074 0723 0.176 0.581 4  1.321
FRIEE 10.872 2.401 1.866 1.101

T ETHRR %) 57.2 126 9.8 5.8
ZIPsmkE %) 572 699 797 855

1.5 TERERHTMNAZE

B 5 9 MDS 2% 48 b S ELE o 2 PE AR 2 T
OIRRIBRAEAL T 0 ~ 1 A TCHE AR, P I oA
RILAT(2), ARLRIEIP AL A(3):
__ R-min(R) @

max (B, )—min(P,)

A Py WERMERRUEILR TR (5 P max(P)FI
min(P,)53 A PRI SEPRME . SRR A ME

Ru=a/[1+(R/R)’] 3)
e Pan HARERMEARMEAL Y L3 E8 bR 05 P AL Py
TP L SR FR R SEPRE A3 2 FoRE KA
Gy, BORIER 1; b FoR T RRIIRER, B BT
FEbR N 2.5, MR/ ERAE” FRAR k2.5, A
DG $645h pH. BD Hl HU, HARFEARY R “H
2",

AR 3 43 BT T B 48 B 1 A TR 5 22
o A R BRSO 25 Z R B4 T ORA5 4 A 1
RCEP, IR AR @)/ 5T TDS, MDSI
I MDS2 i) 3 i 45 5 (SQI).

Li
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25 3 1 T I H /N AR P 309 A [) it A Xe) i = = 398 Joi i 1) 52 i) 601
sol n _ A WFET CK Ml NPK Zb3; MRF AbFHAY 445 BD Al
Q=21 x5, O BHC 481 4 FRIGIEALI B

A SQI N EMEFEIEEG W, N @ iR R
BRUE ; S, %R i T HIEIRARIITE Y s n WS TE L
HEFE AR B .

#4 ET PCAHHTHI MDS2 &35 +R £ 1 %8 (£ F0 Norm &
Table 4 Load matrix and Norm value of MDS2 based on PCA

analysis
B WEEEE  Ak%AEAR AWHERR Norm fE
PC1 PC1 PC2 PCl1 PC2
SP 0.961 1.614
BD —0.967 1.625
FHC 0.980 1.647
pH —0.664 —0.398 1.775
socC 0.960 —0.104 2.501
TN 0.978 —0.048 2.546
NO;3-N 0.293 0.848 1.161
TP 0.921 0.274 2.413
AP 0.955 0.174 2.492
AK 0.835 —0.126 2.177
HU —0.777 0.463 2.078
FA 0.807 —0.395 2.139
DHA 0.944 —0.125 1.963
UE 0.882 -0.019 1.829
ALP 0.881 —0.051 1.829
TE 0.914 -0.310 1.928
MBC 0.741 0.071 1.539
FCI 0.685 0.475 1.519
FSI 0.089 0.959 1.095
FRIEAE 2.821  6.118 1.383 4.305 1.266

HETMRR(%)  94.0 68.0
Z TR (%) 94.0 68.0

154 65.0 19.0
833 65.0 84.0

1.6 HIERES%ZITHH

KM Office 2016 #EATHHE MV MHLH . R H]
SPSS 25 XU HEATAH A 43 B AL R R 7 25 0 Hr
(One-way ANOVA), IHIXE5 K555 (Ducan)ifff7 £ HE
FeAr, R R ES 1Y psych AFEAT R0 4T . R
Office 2016 F1 Origin2017 FEATEK .

2 ZER591Mh

21 KHAREEEY TEWIE., LF. £WHER
UK AEY = 2 W) 520
R 1A LA I KIS R AE 2 52 e 1 14
SP. BD Al FHC iX 3 > Jz Wt 4 58 Py 04 JBa (1) F6 r o
MRF HI CMF Ab3f4 SP 351k 47.52% i1 47.82%,

MR KME, R
T 7 FIAR AT B A B B A% S 25 4R T 3 i W R T

XTI A bR bR, BR T 13 TK, HA &%
TAE 4 BN [FE A AL B ) TG 2 22 5, oAy 9 M8
Fr¥8sZ 2] 4 P[] AR AL BR A B 25 B (3 1), 3
TN F1 TP & 8K N MRF>CMF>NPK>CK, £%4b
FHIA] 25 S 3% SOC 1 AP &34 8 MRF 4b 3
BEFET CMF AbH, JEH PR % 5T NPK
1 CK 4b# ; MRF 4bFRAY + 3 pH B #K T CK ZbFE,
HU 7 & 2T HAb 3 Ao e b2, i H AK Al FA
S T HARANEE ; CK AL PR NOs-N &4 i 3%
T HoAth 3 Flite A AL 2

X 10 A HIEAYIFENR, BR T MBN. BSI Fl
BCI 7£ 4 FloAS [l it AU Ak #RIR) G 1 - pE 22 57, oy 7 4
FEPR¥Z 5] 4 FORRIEAE AL B B E R 1), =
HE DHA 1EPEERI N MRF>CMF>NPK>CK, #&-Ab#
255 5%, T3 UE f1 ALP 1% M N CK Ab
PR EACT AL 3 PG AL ALRE ; 3¢ TE SR A
MRF FlI CMF 4h ¥ i 3 = F NPK Fll CK 4b#; MRF
AR MBC 5 510 2% 5 T HA 3 FhAb 3, 55k
CK AbFEAH EL , MRF A BRAY MBC &80T 47.3%:;
CMF Zb3 () FSI & I T HoAh 3 Fhkb¥E; MRF Ab 3
() FCI AHX}F CK Ab# 5 E 30 T 12.9%.

4 FAFEEALALEE CK. NPK. MRF il CMF [
KN PR 2 2175 558 .8 313 Fl1 6 833 kg/hm?,
F N MRF>CMF>NPK>CK , 4% &b 3 [H] 25 5 .35
22 THEREEH

YRR 5 MDS 348 bR 19 AL 535 1153
MDS1 Ffl MDS2 (£ PERIAELYE SQIE 1), X T
MDSI1, 4 FAFEEAEL . CK. NPK. MRF Fil CMF
(LR Pk 13 B R HE BU(SQI-L)JE Fl M 0.16 ~ 0.72, 3
A MRF I CMF 4b P35 5 NPK ¥, JfH 3
PR AE AL BEE) SQI-L 3w+ CK Ab¥; tbéh, 4
Tl A [ it FES A R ) I 2 4 - 398 B 45 85 (SQIT-NL) I
B4 0.44 ~ 0.55, FI N MRF>CMF>NPK>CK, %%
AbBRIE) 2 3 B, X T MDS2, CK. NPK., MRF i
CMF (WM + 48 it 2 46 £ (SQI2-L) 43 51 - 0.20 .
0.44. 0.75 F1 0.46, F I} MRF 43 2 25 T CMF
1 NPK AbFE, I H 3 i IEABRAY SQI2-L 3 & F
CK 4bF); Ak, 4 FioAs [F] it AL Ak 21 A Al 2 vk 1 4
JiT 48 BL(SQI2-NL)F #L  MRF(0.60)>CMF(0.52)>
NPK(0.48)>CK(0.36), #54bH A 255 3 .
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Table 5 Coefficient of variation, communality and weight value of each indicator

Ei=ta AR Z R TDS MDSI MDS2
CV(%) AN FIr % & A FIr % HE A FIr &
pH 0.89 0.563 0.026 - - - -
soc 31.39 0.925 0.043 - - - -
™ 24.74 0.980 0.046 - - 0.960 0.210
NO;-N 21.46 0.811 0.038 - - 0.806 0.177
TP 13.14 0.983 0.046 0.965 0.258 - -
AP 97.54 0.937 0.044 - - - -
TK 1.16 0.906 0.042 - - - -
AK 13.47 0.893 0.042 - - - -
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Fig. 1 SQIs under different long-term fertilization treatments
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