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(1. Vhpd K RPFEAEE ST, K 400715; 2. A [E A gL R Eh s i it A B A R A =, BB 650051)

B NN AR RS LR SRR, ZOCRAREITE (CAY MERS ik (PCAY 43 Bl T 7
7 4135 T X SR MLt 2 B B2 W i/ EE 22 (minimum dataset, MDS) , 317 Al S/ NEOE 48 % iR B35 % (soil quality
index-CA, SQI-CA # soil quality index-PCA, SQI-PCA) Fl4: & #dli 4 + 3R B 4654 (soil quality index-total, SQI-T)
S PR A R AR AT 2307 o 45 SRR I D AL i A 2 e R AR 2 B B, L B S SR (19.93+4.9) em,
BIREAEKE 'K, AR, SR8 80 58 (17.43¢8.71)f1(0.97£0.42) g/kg, AbT i FRL/KT; 5
AR S BT, TSRS 5N (26.1422.22) Fi1(155.46+88.35 )mg/kg:  pH ¥ 4(5.34+0.77), 1 2 55k
2) LISESHH TR R BN R N BIRE BB E B . BIEAE. BTN, BIEAE PR pH B B4
ETAFBIEENHE LR EITFNERERE, HERERREEMIERE. WHKRIAN SQI-T>SQI-CA>SQI-PCA, 74F
SRR SQI-T<SQI-CA<SQI-PCA, SQI-CA 55 SQI-T ] Nash A &R BRAH G = T SQI-PCA, il AH X i 25 5 ZURH
PR R ZE WIS T SQI-PCA, X R T RIE i/ DR S (MDS-CA) BT 1 i 7 e N & (MDS-PCA)
G A B AR AR (total dataset, TDS)A#EZ LR BTN . 30 MERAK. fRE. SRIEEIF MR, 3
P TR WS AR B A AR R =>20.39 cm, HIEZAE 0.92~1.21 g/em®, HIEH A /1<<1.21 kg/lem®, +
WA E=>18829g/kg, pH fH 5.04~5.38, A3 =>28.83 mg/kg. & HLERIA GG I A REEIZ —. 1ZIHF
S5 N ARG T A R X B R R RAEW A P B R A K LR R IR IR S, AR AR
I DX 3 b B 5 R A R
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MR bn it e A e N B SR S B T b . BRI, AL
AR5 Fr B X LD OB B /= H A Foxd 3, T I
MBI Pl BB R AR P M R I B R AR, B RS
TR I3 G M o S B N EE SR, R LR
TRBGE SRR N B SRAR P S R, PR TN B/
P A A B LD S SOU M B 2 8 5 R AR A R T AT R A i
P, B FE L SR T Dy v [ B 5 B (X 2D SEopE A =
FRERTE . (I M B AR (it S B .

1 RS

1.1 HREER

HF 50 XA - v [ 21 38 3 B B T 32 o0 A 19 R T B
X, EFTAR. T LM A 4 A (HRX) W
YRR Z O AN B, RO S DU B4l
Fit. HHIRE. SRS, FHEE, @EEE, U
MR BERBR G M o T AR A 55 B KRG
FRIE, DUZE4r8, WAEFAIE 197 °C, F¥EWE

=1

1 550 mm, EHE%1 6547 h, £FETHEM 273 d,
=10 CHMMIRAE 6100 CLLE. | PGRFE S )BT rhiE
PRI XA R, 5506 18.9~23.3 C, Tk
N 1 949.5~2 450 mm, [FWEFESEALL, KEFET
/b, GRS H IR #1670 h /247, S4E 0/ I 300~
336 d, =10 CH MM 5 064~6 380 CLL F. VLPER
FE 8 T3 R 2 A%, (YR 18~22 C, 4
P& 1 600~2 000 mm, ZHEFE 4~6 H, FHHE
1860 h A4, IT/HEM 284~320 d, =10 CH MM
6 135~6 699 CLL L. mF RSB TG, Mk
A IR Y 2 B ST AR IR R X, AR
¥)SIR 13.4~20.3 °C, F¥FEN & 950~1 150 mm, 4F
PIHM 2 450 h Aiti, e 241~315d, =10 CHK
iR 2 500 CLL Fo W58 X0 DR 1 A AR AR — oK/
Higs e, feE—mseE. RKE—HZERES, 38
NP RG], TR, =BG TR IR
2, SRFEX AN WE 1.

DRI R X EARER

Tablel Situation of sampling sites for red soil slop land

SRR
Province Sampling sites

it i R4

Longitude and latitude

ek

Altitude/m  Slope/(°) Slopelength/m  Slope position

iaS ifir (RVESIE BE1ETT PRI 6

Croptypes Tillage methods sampling points

J" R A 112“'5%%31551 121541%72‘;?‘ 124.3~1475 2~5 27.6~57 iﬁi;qu‘ e, 4% 2EAF 6
= 11%;;‘;;}%?;&5 1245~1519 3~12 8~465 %L;&fi"rﬁ‘ HRE Tk ’"M‘Ef‘ 9
e 102;11212120374223211; 113~118 2 10~48 B HilE. Tk EHHE 2
iy lgﬁsigzgjggz%llti 24~65 2~30 40~62 iﬁi;qu‘ L TN EHE 8
YT A1 11?;4;,3;%:: 12136443?2243'5 63~65 2~3 45~62 Yrh g " iﬁi 2
PL[E 1152:2912?;: 121651203115,5 104~185 2 25~29 Yrh Tk mﬁﬁ;ﬁf‘ 2
=41 122: 355112: 3411115EN 2066~2071 5 19~30 W EN e 2
o YA 10325222222 12%333381i0,f 1961~1974 5~7 30~40 Wby B B g_f;;# e 2
payiz]
FHR 103:;,65_;%: 123352274162,5 1921~1922 7 13~26.6 e ESN ISR 2
TH 1007371~ 101°397"E, ) 3391350 11~21  105~132  Hb. HF EXS ML 1 2

23°31'43"~23°39'26"N

1.2 HERXESHH
1.2.1 #Hmi4f

T 2015 4F 7 H A1 2016 4F 7 HAE 4 A~ X kit £ g 7Y
IR B AT R E A A, TR R R A B A
B 1lmx 1mAFEHE, R 0~20 cm #HZ LIRS, FEA
T ot Sl Gy [B] S0 = H AR T, i e A T AL
PR 5E
1.2.2 E3BEBAR A FHRNZE

LI E LY AL S AR 1L I, E R #EE
JELRE SR FH AN RO s L 338 M N 37K B R0 1 338 25 B
KHERTIE: Bk Fy R AT L I 5E SR FH IR v

35 ML 5 SR ) E AR R A B - A I BZs s pH B
FERHAKE 10 1 BliE; A%E R gL IR E
Bk BHRHEN E K Olsen ¥k, 3 &40 M 5E R
Imol/LNH4Ac F2HL- K Ia k. K ™ B far = (1% =0
14.10Pocket Vane Tester ! = LB &2 1 HEHi 87 4
JE, RAVLHAA T R BAGE 7= 1) PT B B
A - HETENFH 77 .
1.3 mIINBIEEES
1.3.1 REMT%

I b2 ARR 2 20 R A S VAN T bs 2 R 1 22 57
P, B TR IO R NGRS, TE I E VN
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R . 7R SPSS19.0 Hriz R A 3 B R VA AN
FEAREEAT R BT, MR A KT 200, i
Fa bR R 4 R S W J2 8 R R R [ TR AE B A T 4
. MRIEAHSCHT, AR AR I 25 B4R AR T A EAR
B, SEAMAE. SCERERIRIRT AW R A A, S
BRIUATE bR, 8 B AT QRN ELAR BT (0 48 bRl N fx
INEHE
1.3.2 ZRHO0TiE

F RS W A B N SR ST A% O T, TR BE
Yeks ZAFRIR AN DR BR, R 2 EARAR ] A O
P, A 1A B ST RS, 3B ) SPSS19.0 M iEM
FrBEAT TR AT, SRERFAEAE =1 M E RSy, KR —E
RO AT =05 TR A 1 4, VPR FRAE &
oy _E R KT 0.5, DK Al 43 2 88 o 2 B3¢ v 14— 41,
HEPENFEARE Norm {8 Norm {E %48 bR7E H1 241
BRIV 2 428 (B rp R R B R, KK, RIiZdE
PRAEFTA £ A AR, KR A1 B INEE
FIEGE . Norm AR T

Ny = ﬁ@i%) (D

i=1
R, Ny S22 ¢ MEFREREIE =1 1030 & 4B E
CREB: S MERRIESS kAR LR A

SEER kA E RO IR .

a3 lTHE S AR bR Norm i, G HUEEZH ' Norm {7
B R A 1030 F A4 BRI, HE— 25 4 W A 4 BT ik
FRARAIAE G, S BEAE DG, T Norm B & K B4R bR ik N\ i
NEEEE (minimum dataset, MDS) , H5& BRI [R1 245
PRIIEN MDS. % FEAMTFTIX B FEHUR, W FAH K R 2
>0.3 RfJ g e A 5O,
1.4 TIERSHEBIDE

TR EIEE (soil quality index, SQI) &5t 115
PN FEPR ISR, TR R TR RO, ) -
e THE IR EARHON R B AT VRN, w] o g
Ji SR IR B BB 2 T RS R 2R T AR A . AR A
PR FE bR AT RS R E W AN, iR bR S LI
AR RIS R R, BRI IR KA,
A AR AR SRR R R IR AR
K, FEN S BUME; LARPUBY RN T NP )2 1
20 B E R R AR, HE5HERERIN AL, W
Fog i S B, LaEsE. Bkl Hhki. BbkE
DA pH fE -5 B2 IS A B e A L 0 5 i)
LRAVRREL, VRN TR AR R R AMEL RN S R ABLAE S R B B
M, PR R R B AR T 05 2 A SRR, L
* 2.

®2 HELEREFNEFRRERH SN
Table2 Subordinate function of soil quality evaluation index

Membership function type

RN

Calculation formula

Parametric expression

RIEETN
Evaluating indicator

IR X
Subordinate function meaning

Lx=b
) N I
s P o L T o I R
S8 K b=a’ a: Hibmi LR, b g e, DRIV SR ek,
0,x<a AR -
1Lx<a
R SH PN FE u(): RRELL, x: RSB, LI TR
Sl 2 b’ o EHFMELLI, be SEFRBLAE T TN BRI
0,x=b
1b,=x=b
X4 a, <x<b, 7 K ko [ SSEANFE ] e T Ak =)
e b—a 1 1 M(X): ﬁ)ﬁ@ﬁy X: *H*/J\%Bﬂ“{Ev JEosE B MR PEAA H*/J\fEX‘JinngJHuﬁEI
ey u(={ are RHRUGIE LI, o bRl R, oo s B BV e i, R,
T x—a, WL pH (.

b, —a,
0x<aHx=a,

Vay>x>by by BOEEME BT, by BOEEAE TR

Xt D RE RIS o

TSRS, SRR B RS TR .
Grxs 3 FREUHR AR E B T, SRBGEAN SR FR )
NRTIE, B AR 7752 5 AR T J5 ZZ ML
BRI % Bl S rh E A AR AL EL,  TH AR AR SR I
TR EAREL R AR

Q=% w N, 2

i=1
o w AR5 NP TR R, NS | M R AR SRR
FEME, n NP FERRAEL
1.5 HEITERSTFNBERIE
FIFH Nash HXAL (Ep FAXHRZE RE (ED 4

S5 T T 2520 T 0 R 57 S S 4 O R i
R, AR

z (RO B Rcal )2

E, =1- @ (3
T YRR
n n n

ER = zRoi _ZRcali zRoi (4)
i=1 i=1 i=1

K R, R, NEET A EER4E (total data set, TDS) if
A B T R B R R SO,
Req N%:T MDS iHEAHFIHHE LB EIREUE. AL
R2E (Ep #3ELT 1, £oRET MDS tHERIHHE 115
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R RS ST, RSB o N 22 R 8K (B
AT 0, REIEET MDS tHEIHHE L5 S 50U
XS AEE 2], SRR B

2 GR55R

2.1 LI H R TR R E T

Aol I R ] IR AL A ) R bR
SR, SR H TS R E R R AT
X BEE 43R B AT AR MG, R 3 AT,
HEE P15 (19.93+4.9) cm, #EITiE BAEM A KHEE
JERE 20 omt™®, ZRE. HPRERITD R 2 5 2 B0 i
(16.17+10.69)%. (49.7+14.68)%7/1(24.13+14.44)%, -+ 1%
PUT SR ME (3.0 £1.12) kg/em?, A& FHHERESHAD

KA SOBHE LIRSS MR IR . BEAE M RERRAG, TR
HOE LB S B R it . 3 BTN B P 344 v (1.21+
0.69) kg/em?®, 1 3= L2 (R A AR VAL B S e AT BB
PSR RS, BERBGE U FHER I (41 22-24 cm LA IE
FA%E) P2, AR A A IR IR A R S b, TR
BHUR E%CFIE 3 (17.43£8.71) g/kg #1(0.97+0.42)
akg, BINH AR, TR ERREK: I A
B 2 B~ (26.1+22.22) mg/kg A (155.46+88.35)
mo/kg, ALTEE 2%, FASEFE. SEPHENRGIE,
AR EMAEK, REEWTmE. T pH AR
(5.34+0.77), TiEfmEYE, KPP E HEALE R
AR R R, RIATREE. REFTIE SR E
AR AT RO IR IE

3 LUEEHHH R RE TN D ES RGTHEE
Table3 Soil parameters statistical characteristics of cultivated plough quality evaluation of red soil slop cultivate land

TIESH A5 /ME R KA SFEME btz AR5 R i VERE K-SR

Soil parameters Code Minimum vaue Maximum value Averagevalue Standard deviation Coefficient of variation/% Skewness Kurtosis K-S test
HHE B lem X1 1 31 19.93 49 24.8 0.87 0.36 0.759
HHEBAN G K% X2 0.08 50.52 23.79 15.9 65.5 0.36 121 0.956
+IRE/(g-om) X3 0.92 1.48 1.24 0.15 121 0.19 0.60 0.496

kL% X4 22 49.4 16.17 10.69 66.1 0.93 0.83 0.79

HKLI% X5 18 87.8 49.7 14.68 29.5 0.61 0.37 0.698
WHiI% X6 6.4 57.4 34.13 14.44 423 0.12 1.07 0.755
HIEBYRSE/(kg-om D) X7 123 7.1 3.00 112 37.2 114 31 0.678
+E A S/(kgem®) X8 0.18 359 1.21 0.69 57.2 0.93 1.60 0.751
TG HLT/g/kg X9 29 36.59 17.43 8.71 50 0.56 0.40 0.725
pH 18 X10 41 8 534 0.77 14.3 141 3.65 0.964
2R (g-kg™) x11 021 1.87 0.97 0.42 433 0.39 0.14 0.751
A % BE(mg-kg ™) X12 1.92 114.8 26.1 2222 85.1 1.84 485 0.991
AR (mg-kg ™) X13 38.0 375 155.4 88.35 56.8 0.87 0.08 1.247

B FRH (CV) FERMHE 3387 2 (1) A8 7P
JUBRYE, AR S5 R BUER UL B VPN FE bRt T R 2
PERREUR . R 3 AT LA &P Fe bR B Ak AT I
FEBURME AT, MG, Fk. mhki. T
ANBRT3 AN A 50 A0 8O S R U e b
(CV N 40%~100%) , R+IEFEFHZESWENTEE
Hhr. J&TREHUEK (CV N 10%~40%) fErA#HZE
B, RIERRE. Byki, TAEHUEIGRAE. pH EMAE, &
Yy pt 2 LI e R ER R, Hh pHE (CV N
14.3%) FHIEAEE (CV A 12.1%) 57 ZEH XL,
FEAHUER (CV<10%) /KT, X308 3R b 2 41 3
FE b A HE R T 0 RS R 2R, T R AR R T
REJe TR E AR S KAV BB R H . K-S A a5 1
FKH, BRI RMIES 2 (P>0.05)
2.2 {IIEGHHDHE &/ R SE MDS 3T
2.2.1 AFRESHRIHKIELEMS 25

BT REDMEF R, e fdisg 13 1MF
MFRFRIEAT B B2 M. B 1 R, EREK
F14~17 2 18], FRbRAT IR N 6 2, LIEA LR

2R HHRE MR GOKAONH —IK, KI5
ARSI BE NS 2K, RAEHE R
FHIE; 55 =209 pH (B KL, RAL - IRIRHRE ; 35T
N AIAURE RIS DY, RAL LIRS 28 1R

LI EM IR R, RALLIEUR MR, T
BRI EE /NS, RAE TR 2H SRR AT
R4 7/KF Level of aggregation
5 20 25

0 5 10 1

X12
X13

| _

X6 '
x I
b
7
%
B 1 RS BT E R AR R K AT AR B
Fig.1 Clustering analysis deprogram of red soil cultivate
plough quality evaluation index

HZ 4 a0, 55— 28 R ML 542 % (0.885%% ) |
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TIEBAGKE (0.618*) ¥INREEME, BHRSE
38 I o (R Bk A S A B3 n s i A EE e AR B v
BHUR SR, xR A S KR T SO, kR
BTN B NS . B R R R LA = R R
PR 25, P BE A I R 3G, A R AR, BEHE
KB R, AABE ARV LR S R b R
JELJE B P AT IA B0%, 2 e Mt - 438 o B 1 B B AR,
MR RN MDS. 5 — 25 A 2l 2 VR M 1 4%
SR EZLFR 0 TR, 2RSS MERS TS O L
F A DA o1 g A RO B A AR AT DA S - 49
B, BRI R R R VTt T e B AR
Bagdt N MDS, [k, EEAA WA MDS. pH
(B Al i LIRS 1K R bR, WA pH B2 B35 IE
2% (0.387%) , TIERRL S E RS B b AL . /D
B s, P pH N MRS . LTINS
Bk ME R (0.441%%) , WFE—TRFRAIA, +
HETTONPH A7 S e R (0 S B R b B S BB R

BEAR OGRS (0.350%) , W] R WU Z - 48 5 & 2 U7 THIRFAIE
VD P BRI o SR LA b A R A BT 5
S S W LR M RE I B R AR, A B R A
Ktk (0476%*) , TIEAHEF R IBSLBFHE. NB
PERESE T 8T il M 22 7 THIARFAE 2 5 I L 308 b0 BY 5 BE 11
HERE, LGB RS S TN MR,
TIER NSRS, S TinaHaEgE,
R T B N e/ NEER AE . B B ARG R AU
(1 = BERRAS R R, AHIF 70 H e W21 383 R b 3 ks 21
FRFAE I REREL S Bk W0k S S35 3N 66.1%. 29.5%
F1 42.3%, Kb BRI B A, R e S e - 43 Ok 2 R Y
MLEER, ARAEMREM, Wik, HANHATmREAE
. mAWEHZERE., LERE. LEEAMEL.
AN pH B 3L 6 MBI N /N 4R
BT FE RO o AT B AR BCE 73 0 A= R FE 0.161.
1A H 0.207, H3ETIFH /7 0.108. HIEA ML 0.172,
A %% 0.208 F1 pH 1H 0.144.

R4 IR EITNERR Person HX REIERE
Table4 Person correlation coefficient matrix of red soil cultivate plough quality evaluation index

Ev;zﬁgii ﬁ dex X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
X1 1
X2 0.245 1
X3 -0.269 -0.614** 1
X4 0.090 0.232 -0.132 1
X5 -0.023 -0.251 0.127 -0.387* 1
X6 —0.043 0.084 -0.031 -0.347*  -0.731** 1
X7 -0.271 0.004 0.476**  -0.098 0.112 —-0.041 1
X8 -0.574** -0.095 0.286 0.441* -0.076 -0.175 0.350* 1
X9 0.561**  0.618** —0.522** 0.286 0.072 —0.286 -0.277 -0.264 1
X10 —0.338* 0.299 0.026 -0.210 -0.219 0.378* 0.409** 0223 -0.312* 1
X11 0.502**  0.401** -0.283 0.107 0.111 -0.192 -0.151 —-0.262 0.885** -0.219 1
X12 0.369* 0.121 -0.372* 0.043 0.111 -0.145 -0.306 -0.310*  0.449** —0.458** 0.281 1
X13 0.182 —-0.156 —0.190 0.386* -0.106 -0.178 -0.272 0.125 0.222 -0.228 0.226 0.482**

Note:** P<<0.01; * P<<0.05

2.2.2 AFERSSMRANDIKIFEEMS E 5

BT ER R, IE IR IR B
MIRFRFREERT L 4 NERS, RibiiEis
73.51%, iR fE ARG ER . BRI 4 DK
3R B e #8/NT 0.5, DK K1) 43 3 B e 1 A e 1 —
H(WED . HHEEE., HEsE, BN, 2%
MBI NE—H, HEEESEE. AU
5 (0.502%*, 0.561**) , I Norm 1 i = B A LR
BN . RIEA PR A LR E MO S
(-0.522**) , 4t Norm (NG LIEAEGIFR. LA
R ANA RO AR Ve (0.449%* ), T A WL #E
MDS. % ZHdf b FIRb Rk G PR s (—0.731%%) , &5
A Norm {EH R 5 BR « 55 = 2L A0 RLRN 138 BTN BH A
FAHIEME (0.441%) , LLEHIE Norm {H A/, TIEEIA

BH 7733k N MDS. £ VU 41 - 438 7t BY 5 55 R RCET AH DG PRI,
BN BN RS . B e TR SRR BbRL
TIETINBA . RIEPUETRAE . LIEA MR, pH EALE
BOEAL 7 AMEAREE N NSRRI TR AR A TR
T %, 1335/ E ST bR A AR K - 3 A 5K
#0.184. RPHKL 0.137. LIEEIAFLS 0.142. HIEHIHT =
¥ 0.133. HIEAHLF 0.182. pH 1E 0.144 I 44 0.078.
2.2.3 FRODIEEAIEMINE

B /NSRS VTN 8 A8 R R A BRI B0 IE 2 B2 3R
BIPM EEIAT . TFEEE T AR SRR R =
B, AR S LR EIRE(SQI-T) AL IE 5 N 0.318~
0.696, ¥I{H°A 0.529+0.09, 455 RZ¥ K 20.1%, J&FfEAE
Stk T RE S LI E TR (SQI-CA) 7£ 0.349~
0.636 2 [Al354k, HHE N 0.47620.11, & 5F R2¥ N 23.1%,
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o BEAR St o R T 32 oo a0 A H 3B B FE A (SQI-PCA)D
AR AL X JE)ME Y 0.298~0.529, HME FIAE 3 R 507 5 A
0.463+0.12 11 53.9%, i fm A8 7. SQI-CA # SQI-
PCA “GALIEFE . I(EFMAS 7 RECEREIT SQI-T. 4 SQI-T
535 SQI-CA. SQI-PCA 1R s B, HEAT mIA5 T, A
AR KB (A 2), SQI-T 5 SQI-CA. SQI-PCA # 5 &
FIEMSE, 5 R? 20514 0.745 A1 0.706, SQI-T 5 SQI-CA
WERCREN, SQI-T 5 SQI-CA. SQI-PCA ff] Nash £
MEB I 0539 A 0528, fhiZ R2E0 78 0.122 Al
0.124, “FHIMXTIRZ 58 0.122 F1 0.128, 45K F K
FE T BB i MRS (MDS-CA) B3 plisr 4
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X5 3 0286  -0.019 0.84 -0113  1.273
X8 3 0464 -0.135 0.744 0124  1.384
X7 4 -0523 -0011 0.136 0545  1.262
X13 4 0.41 -0.256 0449 -0456 1227
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Evaluation indicators of cultivated layer soil quality for red soil lope
farmland based on cluster and PCA analysis

Jin Huifang®, Shi Dongmei*™, Chen Zhengfa?, Liu Yijun', Lou Yibao!, Yang Xu*
(1. College of Resources and Environment, Southwest University, Chongqing 400715, China;
2. Kunming Engineering Corporation Limited of POWERCHINA, Kunming 650051, China)

Abstract: The minimum data set (MDYS) is the least indicators collection that can reflect the information of total soil
quality well, which can effectively improve the real-time characteristic and application of soil quality assessment. In order to
characterize the soil quality of cultivated layer for dope farmland in southern red soil hilly area, the paper established the MDS
for quality diagnosis of cultivated layer for dope farmland by cluster analysis (CA) and principal component analysis (PCA)
respectively, and furthermore analyzed soil quality characteristics of cultivated layer adopting 3 different soil quality indices
(SQI), including SQI-T (data from total soil indicators), SQI-CA (data from CA indicators) and SQI-PCA (data from PCA
indicators). The results showed: 1) Soil quality of cultivated layer for slope farmland varied significantly among different red
soil sites. The average cultivated layer thickness of 19.93+4.9 cm was in suitable level for crop growth, and the soil organic
matter content of 17.43+8.71 g/kg and the soil total nitrogen content of 0.97+0.42 g/kg were in moderately barren level, but the
soil nutrients of effective phosphorus of 26.1+22.22 mg/kg and available potassium of 155.46+88.35 mg/kg were rich for crop
growth. The soil pH value of 5.34+0.77 was faintly acidic. 2) The MDS on soil quality diagnosis of cultivated layer for red soil
slope farmland included such indicators as cultivated layer thickness, soil bulk density, soil penetration resistance, soil organic
substance, pH vaue and soil available phosphorus. The assessment results of soil quality of cultivated layer based on 3
different data sets are distinct greatly, the variation range and the mean of soil quality index were showed as SQI-T > SQI-CA
> SQI-PCA and the variation coefficients presented as SQI-T < SQI-CA < SQI-PCA. Furthermore, the relevance and Nash
efficiency coefficient between SQI-CA and SQI-T were higher than that between SQI-PCA and SQI-T, and the relative
deviation coefficient and the average relative error between SQI-CA and SQI-T were lower than that between SQI-PCA and
SQI-T, which illustrated that MDS-CA (MDS based on CA) was more appropriate than MDS-PCA (MDS based on PCA) to
reflect the information of the total data set (TDS) for soil quality assessment of cultivated layer for red soil slope farmland. 3)
From the perspective of soil and water conservation, fertilizer conservation and yield-increasing potential, the suitability
thresholds of those diagnostic parameters for cultivated layer of red soil dope farmland were indicated as follows: the
cultivated layer thickness of =20.39 cm, the soil bulk density of 0.92-1.21 g/cm?®, the soil penetration resistance of <1.21 kg/cn’,
the soil organic matter content of =>18.82 g/kg, the pH value of 5.04-5.38 and the effective phosphorus content of =28.83 mg/kg.
Rational deep-loosening is one of the effective measures for reasonable cultivated layer construction. These results can provide
some useful parameters not only for the soil quality recovery of the cultivated layer but also for the suitability regulation of the
crop growth and the control of soil and water loss of slope farmland, which are also conducive to the sustainable utilization of
the slope farmland resourcesin red soil hilly area.
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cultivated layer; soil quality



