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Abstract ; [ Objective ] It is important to explore the effects of land use/cover change (LUCC) on soil
properties and reveal the influence mechanism of LUCC on soil fertility on sloping-land with purple soils

in Hengyang. [ Method ] The soil samples of 0 ~10 ¢m and 10 ~20 em soil layers from 5 kinds of different
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land-use patterns including FAL ( Farmed and abandoned land) , SG ( Shrub and grassland) , SL ( Shrub
land ) , SF (Slope farmland) and AFL ( Artificial forest land) were selected and collected to compare and
analyze the differences of soil physico-chemical and biological properties including SMBC ( Soil microbial
biomass carbon) , SMBN ( Soil microbial biomass nitrogen) contents and the activities of 4 kinds of en-
zymes including PA (Protease activity) , UA (Urease activity) , CA ( Catalase activity) and B-GA (B-
Glucosidase activity) , then calculated soil fertility index and evaluated the soil fertility by the methods of
principal component and correlation analysis in the study area. [ Result] (1) In the same soil layers, the
SWC (Soil water content) , SOC (Soil organic carbon), TN (Total nitrogen) , AN ( Alkali-hydrolyzable
nitrogen ) , AP ( Available phosphorus) , SMBC ( Soil microbial biomass carbon) and SMBN ( Soil micro-
bial biomass nitrogen) contents of SG and SF were significantly higher than those of other 3 kinds of land-
use patterns ( P<0.05), and the activities of 4 kinds of enzymes in SG and SF all showed a higher level ;
(2) The soil physico-chemical properties of 0-10 c¢m soil layer in SG, SL, SF and AFL and soil biologi-
cal properties of 0 ~10 em soil layer in 5 kinds of land-use patterns were obviously better than those of
10-20 cm soil layer, which performed “surface convergence phenomenon” ; (3)There were obvious cor-
relations among factors of soil properties apart from AK ( Available potassium); (4) SMBC, SMBN,
SOC, TN and AN et al were main driving factors, SQI (Soil quality index) showed that the soil fertility
quality of SG (1.78) and SF (1.65) was bettter, followed by AFL (1.38) and SL (1.16) , and that
of FAL (0.67) was the worst. [ Conclusion] All the study indicated that the land-use patterns of SG
[ Plantation of shrub ( Amorpha fruticosa) and herbage ( Melilotus albus)] and SF ( Normal slope
farmland cultivation) could improve soil properties and soil fertility in the study area compared with other
3 kinds of land-use patterns.

Keywords: land use/cover change ( LUCC); soil properties; soil fertility; soil quality index
(SQI) ; purple soils

2023 4£3 H

T A S B g AL (LUCC) & Bk A 3
AR AR R E L PN AR E B FE e Bk AE S I H 25
LALRIRIEE T, LUCC B 7 F N A G 8 B e, IF
BN A ARG FA5 2 ) e 4
FIABEAF T NS TBG 35", A 28 - i f) FH nT 42
Tt SRR Sy R A A 7= 1 R 2 ) s - g
R, AR A R B e e e
DAL b = it R A A %ot - 38 55 R ) o R 7 3 3 ok
KT IR AL S A A T A
O REE, S T A IR LA
FEEAR O N ANE AT 0 B 5 T R
FLUUE2T e R 2 AT G T 5T T B A rh o LR AR
ARTE X LR & A AR X S A
FEARTBE 4% €0, = Fr i Bl Hb W) S AF 5T ff UL i 7 PH
S0+ EEMITE L6+ 1.625%10° hm®, i T4
0 o TR PR LR I e 85 S S A S 4 T 4
PR Z Brih 55 e b 22 R k™
i, BHGRACSE PR B < B 8 Bl A X

L BRI A R R I g O R LA SR
(7K I B A O A SR R E IR DX S i, X%
DX I AT 5 41 T8 2 B R A AR A A SRR AN R By
Bt - e T B - e R PR A O i 0 ER TR
[F) = i ) T 6 T L 3 5T A b - AT g 722 AL B
FM B, FET I, A SGE S R BEFEIX 5 Ff 1
A7 2R LSV AT X LU 5, 20 A = s A
ARARRS S TR WL, O % H AT £5 A e A,
FH 5% (0 1 e g 39 M - 8 o 5 0 488 v L K 5 B AR 4
XA S R G B

IR %

1.1 #FEHER

WFFE X 8 (110°32'16"—113°16/32"E, 26°07'05"—
27°28'24"N) i T 18 i 45 v i i, ¢ 0+ BPR 3 A
B X IR 4K 60—200 m DX 450 5 8 3 FAHS 12 1) 2 R
S, XIAERIR 18. 0 CAAT iR i 40. 5 C,



$10 BH 14

Mo, A5 i FH 5 (0 e e St b b A AR A0S - S B ) 5

71

i e (IR 53500 =7. 9 °C AEFERT & 1 325 mm A2 A7,
ZRACH 1 426.5 mm Zefy MR 80% , A JCAR
H286 d Ay, ASRKFELURKSE A ED RIEHFIT
DPIBARE £, ZEAIF 9T X 38 B - 1 A1) 4 BR A ] (1
H 30 a) ZER T IR B S SRR S TR
FHOM [R] A9 B Fh + #5857 1 ( Farmed and abandoned land ,
FAL) . J# ¥ b ( Shrub and grassland, SG) | # M\ i
(Shrub land, SL) 3% # Hi ( Slope farmland , SF) Fl A
TTARHE ( Artificial forest land, AFL) 5 # | H 757 =0 #)
FEHb £ FE M T AL T 1 hm, A M9 1] B BE 2k

500 ~2 500 m, 5 FAFTTEREH 30 a R ARIK
AT AR 2 h KRR A M T ( Liquidamdar for-
mosana) ,EA F B NI ( Vitex negundo var. canna-
bifolia ) % , WA Ry J 4 H3 ( Cynodon dactylon ) F1 55 ¥
¥ (Verbena officinalis ) i 3, W 5% X B9 A1 8% 75 55 %
19. 17% /A7 ; LHEA BLBK (SOC) (2 A (TN) | 4
(TP) ., a8 (TK) 73l 24 0.18,0.12,0.21 5
34.57 g/kg ity BB A (AN) A (AP) (AL
B (AK) 4351294 34. 25 13. 00 .253. 72 mg/kg, 13
pH 2 8.58 . & FIHI 7 AAE M A BEASEAL WL 1,

A1 HwE AL
Table 1 Basic status of sample plots
AT B+ HER HE M\ WAk NEw N
Wk /m 120 125 130 115 130
4B 26°14'57"N 26°35'48"N 26°42'55"N 26°43'55"N 26°45'48"N
7 112°4725"E 1112°55'46"E 112°40'57"E 112°50'57"E 112°46'50"E
Yim/e  SW35 SW15 SW25 SW20 SW25
WeEso 25 10 ~20 20 ~30 20 35
ERE/% 45 90 KF 95 75 85
A 30 a BTEZHE 30 a AIEASERER /N HIFHEK I, B 2 E #EEEHHME30 a, 30 a ATHEFT X HLE
Rk LI RRAKRE JOREEH VRSE R EIME W B LR U] MM E R 4 SR, K REH A
SERAED 20 a, /R 1.0 m JRHERR 2 R, B Wi m AR, e+ % MR R K E kTR #hE
JATETE 10 o, P850 FEREAMAMTINSS HESKE, WS % fEEs ‘Ll_ MR B 32 FE R A
JAWAAE N IEM L IEIETE 0.5 m & THEE 3 1 R, BRAT %aﬁa‘?% I 2 0 AR, AR TR f
B Fift i 25 kg/hm’ #0.5 mx0.5 m F10% AR FEA LA
Py

& (1) AR (Amorpha fruticosa) , & 6.3 AR (Melilotus albus) , 5 ¥4 ( Sabina vulgaris) , % & ( Coriaria nepalensis) , & % ( Zea mays) , 4% (Ipo-
moeabatatas) , % 3% ( Brassica napus) , X & ( Giycine max) , = 5 # F 3 ( Alternanthera philoxeroides ) , & B 4> ( Pinus massoniana ) ; (2) % &

(Southwest, SW).

1.2 MEmMB KT E

2020 48 H T 4], ERH AT 1 hm® AS[EIFH
Jr AR TP A1 3 B 20 mx20 m FEH5, BE 5[] B A
F20 m, BAFET LS IEHL 15 A0, £ 854K 0 ~
10 cm 110 ~20 em 43 ZHFEIFIR A (R ASHERT
1000 g) , R FEA TG B 58 R4S P A VK &
RIRPRAEIS [ 286 =, PR R KA iR, —3B 4T A
SR F0F S 5 3 2 mm G (300 4 358 %) B0k 1 I
gy —#Borat 4 mm i GRAFT -4 C YKAE P R E
IR A PR R A TR R S i W 2

1.3 HIEHH

Bl 3Bk I SPSS 26.0 #E47, £ 1 LR H
One-way ANOVA FI LSD i (a=0.05) , # K/ Hr2k
H Pearson 7 ik, & o B Sy 7 ¥ (H £ bR ofE 22
(n=3),

A 5 396 B - 18 Jo1 3 45 £ ( Soil quality 1ndex
SQU) AT 5 A s b U 5K R AL 020
Tk B EZLLHRAE - (1) B R 7387 ( Principal
component analysis, PCA ) 5 # 3¢ 43 #7 ( Correlation
analysis, CA ) %, EIO + 8L J) 7wk R A4 K Y + 43¢
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Table 2 Determination index of soil fertility

e 2N 5 Ty
+HEE KR HET (105 «C,12 h)
PIEEE -
IR R B7WANS
T HEA PR TR A A Ab-Fm#ak
B LR s
Tk i 2 YR
L A NaHCO, HEH-5HBAHL 5 (-2 M 2
G NH, Ac 12 $2- 5 F W Ui
+ 3 pH VA ERDAES
+ A e iR FAGHEIR-K, SO, R RTE (FEM AL K 7 0. 45)
TIEME YRR S EZR-K, SO, RB-H H sh Mk (R B K 7 0.45)
E H i Folin-Ciocalteu Lt 8%
He W SR
T R -V SRR L
A A e i PR A A 0
- 2 b Il FE) b o1k

2 HEREH

(P<0.05) , HIFEAHLEIR I I NI X 4988 5 b > S
Hiu>HE MM ~ N T AR>S B +E5E L (P<0. 05) |, 7 7
SR L pH RFAR T 53 40 3 b L ] H]

2.1 ARE#F AR EREHER

TJEAANR], RIS KR AR R AR
RN 35 A HE R i, =~ SR b > V8 A ~ Tk kb >
BEF RS (P<0. 05) | T IEIARFUST 1 K/ NI Ay
BRI+ P2 57C > M ~ A T bR b >V 5 ~ 355 Bk

F(P<0.05) ; LJZAE, B Fl+ 8 58 Ak, oAt
4 F A AT 0 ~ 10 em T2 0 A WK 42
R B A EAE R T 10 ~20 em £)Z2 (P<
0.05) ,1M 0 ~ 10 em 4 )2 - HEACKUT & 0 2 KT
10 ~20 em +J2(P<0.05) (W 3),

A3 AR EEEAMR
Table 3 Soil physico-chemical properties of sample plots

fatn +JZ/em B+ 57 T HEAH Bt N T
A kg 0~10 187.35+5.47cA  283.58+6.00aA  234.37+3.49bA  278.23+6.27aB  230.46+2.64bB
(g/kg) 10 ~20 190.57+2.00cA  256.13+1.89aB  212.87+3.07bB  281.37+6.24aA  239.31+2.81bA
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gk
e +)Z/em B +4 555 b T THE A et PR S
kR, 0~10 1.25+0.01aA 0.97+0.01cB 1.02+0.00bB 0.98+0.00cA 1.05+0.02bB
(g/cm) 10 ~20 1.27+0.02aA 1.10+0.02cA 1.13+0.03bA 0.99+0.02cA 1.15+0.01bA
- LR 0~10 46.23+2.36dA 167.98+4.39aA 89.46+5.00cA 145.32+2.94bA  98.26+5.01cA
(g/kg) 10 ~20 45.62+1.89dA 138.46+3.24aB 64.87+5.19¢B 118.19+8.34bB  65.79+5.00cB
0~10 7.39+0.06cA 15.97+1.00aA 12.84+1.23bA 15.89+1.52aA 12.61+1.03bA
2%/ (g/ke)
10 ~20 7.24+0.09cA 12.67+0.05aB 9.00+1.06bB 12.37+1.07aB 9.12+1.00bB
WA, 0~10 35.74+2.03cA 109.78+1.09aA 78.36+0.98bA 107.13+1.08aA  77.15+0.09bA
(mg/kg) 10 ~20 34.89+0.09cA 85.12+3.00bB 65.18+3.25bB 84.33+1.88aB 69.24+3.07bB
SR/ 0~10 9.85+0.02cA 20.98+2.04aA 15.00+1. 00bA 21.47+2.09aA 15.47+1.59bA
(mg/kg) 10 ~20 9.00+0.01cA 15.32+1.05aB 13.01+0. 87bB 16.98+1.36aB 12.31+1.28bB
G 0~10 267.24+4.23aA  264.13+2.54aA  265.37+5.03aA  260.74+2.99aA  261.09+2.54aA
(mg/kg) 10 ~20 265.31+2.65aA  261.09+2.78aA  262.97+2.65aA  264.36+2.67aA  264.38+2.64aA
0~10 8.90+0.05aA 6.80+0.06bA 8.70+0.08aA 6.91+0.00bA 8.85+0. 10aA
pH
10 ~20 8.95+0.03aA 7.00+0. 04bA 8.85+0.00aA 7.01+0.07bA 9.00+1.00aA

ARG FARAR—LERRAMLZEEFLE(PD0.05), RAKS FARAR —HHRE L EZH£F2E(P<0.05), TR,

2.2 AETHMFAARTEEYWEER

- JZAH R, R b s 3 B M ) 3R A sk
(SMBC) 5 T 2E M 2 A (SMBN) S5y, M b
N TR Z, B FD + 8 57 b e AIK, H 25 7 W 3
(P<0.05), 0~10 em )2, #5538k SMBC
Ay SRR B SR Y 2. 95 5 2. 90 5, B Rh+1E 5
iy SMBN 43 il fy #E 55 4 55 3% BF s SMBN 1y
38.64% 537.79% ,10 ~20 ecm 2,500 h2. 04 5
1. 97 {5 LA RSy 51K 47. 99% 5 48. 65% (W36 4) .

T M o 3 B b 0 S A A L
(SMBC/SMBN) $5 1 , P+ 48 552 Hb vk 22, T P\ b 55
N T A AG, H2E 5 83 (P<0.05), 0 ~10 cm
2 BER LAY SMBC/SMBN 4351 e #E At Fi A T
K 38 I 39. 79% F 38. 64% , i B i Y SMBC/
SMBN Z3 5] Eb M\ b AN T MR b 38 i 29. 28 % Al
28.22% ,10 ~20 cm 1 )2, #E H i) SMBC/SMBN
53 ) LG HE DA b RN TR T 45. 57 % F1 45, 16%
YAk %) SMBC/SMBN 43 51) 7 DA His TN TR i 384

in 37. 00% F136. 61% (W3 4) .

0 ~10 em 1 )2, & 5 (GG PE (PA) B3
T HA A R 72 (P<0. 05) |, HERLHEIY PA 43
B LA+ 155 He E A B 5N MR b 34 T
98.25% 332.15% 91.31% 5 106.35% ,10 ~20 cm
)2 HER R PA B, R+ PR S B
TR ARG, H 2257 2% (P<0.05) ; #[F
2 IR T (UA ) B /NI 25 R T o 1 o 33
b 5, TR SR+ 48 5 vk 2 W A Ml B
%, HZ R B (P<0.05),0 ~10 cm /2, BRI
s UA 23 590 o ATk bl Bk b + 42 57 b 1)
1.31 ~ 1.43 £%, 50 50 0 WE N LB 3. 52 ~ 3.56 1%,
10 ~20 ecm )2, 43514 1.20 ~ 1.27 £5F1 3. 39 ~
3.44 45%;0 ~ 10 em 12, B BB A AL S
fitgiGPE (CA) B ™ T A TR s E A b (P <
0.05) , HER M B CA Ho A TR mi o DA s 354 i
53.95% ~71.01% ,10 ~20 cm )2, CA B K /NI
JF R SR Hb > T B M > N T Kl ~ B+ 18 578 b > T
M (P<0.05) ;0 ~10 em 12, B~ 2 BH T B 15
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(B-GA) BT/ INIG 3 4 B b, ~ B b > N TR b >
HERD+42 56 1 > TE ML (P <0.05) , FXE T 55 41 3 Fib
AT S HE Bk e B-GA B N
20. 16% ~212.50% ,10 ~20 em T )2, B-GA HI K/
NIGE 3 Sy 3B b > VR T b > B o+ 9 572 b > N TRl > T
AHL(P<0.05) , ik B-GA 4351 U BEFT +45 i i |
FERT ML WE A 5 N TR MBI TN 45. 83% \8.25% |

191.67% F184.21% (W3 4) .

BR#EFh + B fiH 0 ~ 10 em 1 2 SMBN
(20.03 mg/kg) 5 10 ~20 em +JZ SMBN (20. 90 mg/kg)
2 AHRAN5 Fh LA AT 0 ~ 10 em 12 HY
SMBC .SMBN SMBC/SMBN .PA .UA .CA 5 B-GA ¥
BEFET 10 ~20 em 1JZ(P<0.05) (L#E4),

A4 M AHFER
Table 4  Soil biological properties of sample plots

=L +JZ/cm BEFP+E T TERHh TE M Hh b5 ik N T Ak
HEEE R, 0~10 200.34%2.30cA  590.03x2.18aA  402.68+2.09bA  580.35+3.00aA  442.75x2.75bA
(mg/kg) 10~20  188.97+1.94cB  385.29+3.09aB  300.74+3.00bB  372.04+2.99aB  305.74+1.82bB
e, 0~10 20.03+2.01cA  51.84%3.09aA  47.54+4.27bA  53.00+2.97aA  49.83+4.23bA
(mg/kg) 10~20  20.90+2.37cA  43.55+4.56aB  37.81%3.74bB  42.96+4.28aB  38.79+3.00bB
e 0~10 10.00+1.04bA  11.84+1.06aA  8.47+0.98cA  10.95+0.07aA  8.54+0.08cA
[ ZE N 10 ~20 9.04+1.21bB  10.19+0.08aB  7.00+1.07cB 9.59+1.00aB  7.02+0.00cB
R 0~10 40.00+2.34bA  79.30+3.27aA  18.35+1.79dA  41.45+3.00bA  38.43+2.78cA
[ng/(g-h)] 10~20  22.37+2.08bB  38.97+3.07aB  9.57+0.00cB  36.17+3.21aB  21.06+1.97bB
ey 0~10 0.67+0.05bA  0.88+0.04aA  0.25+0.00cA  0.89+0.01aA  0.62+0.02bA
[mg/(g - h)] 10 ~20 0.49+0.03bB  0.62+0.01aB 0. 18+0. 00cB 0.61+0.01aB  0.51+0.00bB
S aEEr,  0~10 1.17+0.01aA 1.18+0.02aA  0.69+0.00bA 1.18+0.01aA  0.76+0.03bA
[(ml/(g-h)] 10 ~20 0.67+0.02cB 0.89+0. 03bB 0.54+0. 04dB 0.98+0.02aB  0.68+0.04¢B
B ATl 0~10 1.15+1.00cA 1.5040.08aA  0.48+0.00dA 1.49+0.02aA  1.24+0.01bA
WitE/ [mg/(g-h) ] 10 ~20 0.7240.00cB  0.97+0.04bB  0.36+0.01eB 1.05+0.02aB  0.57+0.00dB

2.3 TEMREREXEST

SWC.SOC TN, AN AP 2 [H] i} 3 ol i {2 3 1E AH
X (P<0.05 5{ P<0.01) ; SMBC .SMBN .SMBC/SMBN .
PA UA .CA B-GA i) 5 i 2 sl it 35 IEAH 5 (P<
0.05 8 P<0.01);SWC,SOC, TN, AN AP # 5

SMBC .SMBN .SMBC/SMBN .PA .UA .CA B-GA 2 &
FEL I TEAH G (P<0.05 5 P<0.01);SBD 5
SOC TN ,AN .SMBC .SMBN .PA .CA B-GA % &}
W R FE MM L (P<0.05 8% P<0.01); -3 pH 5
SBD ' # IEAHIE (P<0.05) , 5 SWC,SOC TN AN,
AP BB EFE MM (P<0.05) (WFES),

%5 EIEIALPEFT ] 69 Pearson 8% £ 3L

Table 5 Pearson correlation coefficient among soil properties

SBD SOC TN AN AP AK

SMBN SMBC/ PA UA CA

MBC
SMBC SMBN

B-GA

SWC  —0.40 % 0.41 s 0.40 %% 0.45#%% 0.39 * 0.30

—0.42 % 0.49 s 0.48 #x  0.54 #x  (0.45 s 0.54 =

0.41 % 0.50 ==
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SBD SOC TN AN AP AK pH SMBC  SMBN 2\1/\[/[]?3(]:\]/ PA UA CA B-GA
SBD =0.48 #x —=0.50 % —0.48 =  —0.18  -0.23  0.38 % —0.49 #x -0.51 s -0.21 -0.50 %% -0.18 —0.49 s —0.55 =
SOC 0.85 %% 0.74 3% 0.4] * 0.19 -0.42% 0.523%% 0.51 %% -0.09 0.54 %% 0.48 % 0.40% 0.49 sk
TN 0.84 s 0.41 =+  0.21 -0.44 % 0.68 % 0.71 %% 0.54 %% 0.52 %% 0.71 %% 0.42% 0.76 %=
AN 0.38 = 0.09 -0.40% 0.74 3% 0.58 %% 0.543%k 0.41% 0.46:% 0.40% 0.60 sk
AP 0.11  —0.43 % 0.48 =k 0.46 %+  0.32  0.40% 0.45:%k 0.43 #x (.48 sk

AK 0.21 0.25 0.29 0.30 0.22 0.29 0.27 0.23
pH -0.21  -0.20 -0.14 -0.18 -0.20 -0.23 -0.19
SMBC 0.81 % 0.68 sk 0.49 %% 0.51 %k  0.39% 0.50 s
SMBN 0.39 % 0.47 3% 0.50 =+ 0.38 % 0.48 sk
SSA:/:;(]:\I/ 0.373%  0.49 %%  0.36% 0.45 ==
PA 0.54 5% 0.74 =% 0.62 *x
UA 0.38 % 0.56 s
CA 0.49 s

E (1) x T RTARMEF(P<0.05),“ #x T R TR TAKEEF (P<0.01);(2) £3% 4K E (Soil water content, SWC) , L3E AT F
(Soil bulk density,SBD) , £3& A #U#% ( Soil organic carbon,SOC) , 4 %, ( Total nitrogen, TN) , # f# & ( Alkali-hydrolyzable nitrogen, AN) , i % # ( A-
vailable phosphorus, AP) , i% 47 ( Available potassium,AK) , £3& pH(pH value) , 3 7% % # & 8 ( Soil microbial biomass carbon,SMBC) , £ 3 f%
4 #% R.(Soil microbial biomass nitrogen, SMBN) , £ 3 % & #) & 8%/ &}t (SMBC/SMBN) , %& & B4 7 & ( Protease activity, PA) , Bk B 7& 14 ( Urease
activity, UA) , it A A £BE 7 H (Catalase activity, CA) , B-%) % 4% 3 8 7% £ ( B-Glucosidase activity,3-GA). FFl.

24 RS EE A T A6 AR ZHA AKX LRI ARG B
Table 6 Membership value of soil fertility in
S5 Fp A H TS 14 4> HERALS R D different land-use patterns
A= W38 A T R AE 18 HE 7 B 14 DR s 52 56 Hi B oE WiH PR HERSH W B BB AT A
T AL A3 it A SRIBE (W3R 6) |, [T XT3X SWC 0.32 0.55 0.46 0.53  0.48
SEPE U FR bR SRR (E FE AT R b (ILER 7) , 4

SBD 0.45 0.36 0.42 0.36 0.41

Ry \ e
%‘%ﬂ’ﬁu 2 D ERIPRHERITAT l’jﬁgél—fjj%m@( SOC 0.37 0.61 0.49 0.58 0.54

RATF 85% , nI LR G A REE™ , W%
i . o N ; TN 0.40 0.57 0.46  0.55 0.49

TR AR TR A, 45 U PR S0 52 e
AN 0.37 0.56 0.44 0.56 0.48

T R/NF R PC1(65. 54% ,6.01) >PC2(28.03% ,
2. 57)>PC3(6.43% .0.59) &t HEIR 7 $5 47 AT & AP 0.25 0.30 0.26 0.29 0.27
SOC(0.13) >TN (0.12) [ = AN (0.12)] > SWC pH 0.36 0.28 0.34 0.30 0.33

(0. 11)>pH(0.10) >SBD(0.09) >PA(0.06) [ =UA SMBC 0.39 0.61  0.49 0.59 0.50
(0.06) ]>CA(0.05)[ =B-GA(0.05) ]>AP(0.03)> SMBN 0.45
AK(0.02) , ik, T3ERA: Pt (SMBC) | - 584% PA

o

.57 0.50 0.56 0.51

0.44 0.5 040 0.51  0.46
YR (SMBN) | HHEA HLER (SOC) L2 (TN) | UA 0.43 0.48  0.39 0.48  0.45
TR CAN) S LRIy A T cA 0.40  0.50 035 0.49  0.43

B-GA 0.36 0.39 0.33 0.38 0.35
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TS —F W4T (PCL) HY, SMBC Y & BB f
(W2 7),H%5 SOC ,SMBN TN AN 553547 8411
MR (LR 5) , UL, 78 PC1 ik £ R 508 = Y
SMBC S54RI J1 H6 B H6 A5 IR BEAE PC2 P e $5
SWC .14 pH 5 SBD “54E M T #8 $ i 8 br , #E
PC3 Hik$E PA 5 UA fE R 1465 mydetn ., %R
AR FAR(2) 5 5 Fh A A A 7 2y £ 4
TR, EIHER M (1. 78) > (1. 65) > A T Ak
Hi(1.38) >TE MM (1.16) >#EFh + 45 55 Hb (0. 67)
(B 1), BEEIFE S Fh A 7 =X v Sepf
Hi AT Y - AR T, VR A N TRl R A
FERD+$2 570 i ) 1 ERE S5 2%

AT RE A A R LI AT E RS SR
Table 7 Principal component analysis of soil fertility

index in different land-use patterns

F sy

TR T &

PCl PC2 PC3
SWC 0.69 0.51 -0.40  0.11
SBD -0.89  0.09 0.06 0.09
SoC 0.90 0.60 -0.12  0.13
TN 0.88 -0.52  0.28 0.12
AN 0.87 -0.53  0.26 0.12
AP 0.13 0.87 -0.08  0.03
AK -0.42  0.38 0.37 0.02
pH -0.75 0.19 0.14 0.10
SMBC 0.91 0.64 -0.16  0.16
SMBN 0.89 0.58 -0.16  0.15
PA 0.72 0.46 -0.20  0.06
UA 0.71 0.45 -0.19  0.06
CA 0.69 -0.44  0.40 0.05
B-GA 0.68 -0.38  0.39 0.05

FFIE(E 6.01 2.90 0.59

Tk % 63.26  30.53 6.21

Zilsigk®R/%  63.26  93.79  100.00
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Figure 1  Soil quality index(SQI) of different land-use patterns
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ATRAL T XA A ARAE T AR RO g B A
KEAMY), LR Y £ B+ ¢ N &,
[FIITE 0 ~20 em £ )2, AR K3k, TR SR R4
WIRE R TS W o YR, A R
B S R (AT 1 5 R AR SRR B E R TE
PR AR R AT SO R AR 4 a
Jo MR 55 K 59% ~96% I/ AR A 50% ~
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HAEARIE RO B R SE N R i B R AHRIE T &
REAEAAEY A H B8 k1 [R] B JE 38 K 1 E oK 20
BN KA HLRS A LRSI 1 R 4



$10 BH 14

Mo, A5 i FH 5 (0 e e St b b A AR A0S - S B ) 5 83

I N TOMRHE ) U8 7% ) 322 S T B, {ELE i AR
PRE 0 e BT T X 0 A, THE A b 5 1 R o
IRAy DAY+ 1 AR a5 SO B SR
(KT 95% ) , 7k )2 8% i [ /K H 9 EE B K, 98 A
IABEHERI K S5 7E + 380 B ARG B T, oA
BRI AE DL 4> ) R Rl + 18 5 M A Bk 55
45% M FRAR T, N2 58 40 DA B B IR, R T A
22 K PR S g B0 e R T = i Bk, 4 h
AHIEEFR L0 E A THUR A, ol
AT 53 BERT B7K A 38 2% Wi/ i mT DA 3k B i
PRI TR Y P 2 28 30 i RS TT 9 e, MATf
RRW/NT + 3750 ERE R

VR b SR + 3 pH I T H A -
FIF Ty 2, 302 PR ok o b R S B o - S P SRR
B WIAEYRTE ) , 78 53 ok A U 5 5 1 3 R R
KA LR, A% 135 pH') | b4, W 2 5 30 F
MY AR R /N, 9 A AL B R RN A K b
i, K FNFLBUE T T R R s B 1 B AR 8 1
7 T M A g AT v RN 5 e 3 BH
Tk, scH e H 5 A BHWiK K, +58 pH FR%
(W7e3)

FIEAIE, B+ 8 T AN AN [F] 4 1R
3 SOC TN AN AP 5 Fifi 4 J23 V% i 1 o ifi {8 3% ¢
ik, 148 SOC FF L4 MTE 0 ~ 10 em KJZ T,
BRIy REHER”, RIZ LBERBKENHM
Y AU R K ORE SO SR, iR R R
AT 0~10 em + 2, BAEYRICGE 7= EZISH D
R AR 3% B ) B T B DX 8K, e 1 v 3R A A A AR
RRM I AR R - W L 75 4, N
GELY o S SRV 17 AR

3.2 R ATAX T EAEYFE R

5 Fh + s A H 5 2 SMBC, SMBN ) 25 fk 5
SOC TN AN AP 7Rk 34 AR — 2, 3 1 AH ¢ 7
Hr( W2 5), "] LIF H, SMBC ,SMBN 5 SOC ., TN,
AN AP B E B E IEAE, X 5 Guo 2575 Ay
FEAER— B, AWEFT & BUHE R A B b SMBC/
SMBN it 2 55 T HoAlhy 4= H A FH 75 =, Ui BH O B b 5
S b %) - ST WA Vi 2H S A AR, A
TIEEF SRR,

T A O X 25 5 0 - S T PR Y
Ml ( WL3R 4) 78 5 Fh R 5 b 38 b R B

i&ﬂjﬁf%ﬁiﬁfgﬁgﬁﬁfﬁﬁ,ﬁﬁ Badiane %mﬁﬁﬁﬁ
ST —B, BRI AR - Sk 22 46, HoE
BRI e, R Y o SR, A
AR VYR, AR RN (LR 3) , R E
By, BHEFRAIROUE AT, - A Wy A B 5 7 B
HEH, A 5t AU A1 A AL R R TR TEBOR R AEY)
77t RV A 3G 0T AR AR YRS A A DA $ R 4
PTG . B+ 1 5 - SRS M i T RE R R
H 0 ~20 em +)2 3P IHER B A RAED RS R
JRTEY) AN EDREFE RN R T 1 1) 8 3 AL AR i 12
] IR Z W N TR S
PERAR, F L2 TS EMAE Y REZE, HR T
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TS, HE AR SMBC  SMBN & & DL K2 PA |
UA .CA DU B-GA HF I BARAK Y-, 158 BHVE AR
X ARt b MR RPN X S REE S I 45 iE
—.

AW LE R L, 78 5 Fp A 7,0 ~
10 cm )2 SMBC SMBN & & Lk & PA UA .CA DI
B-GA YW E T 10 ~20 em 12 (P<0.05), J5 A
R Z WY BRRTE T TR )ZE 5 A FEIE AL
B2 SOC, A EY ERK AR C A N &, 7
b 3R)E AR RN, IR R T
R ACH R E, (R )2 R R A B 20 LI
A DL R R ) ST B 2 IR,
SOC & FFg, IR AT m 48, FLBR B /N,
AW IE B2 B FR ], s D 1 e E W
RN R AR 1 TG PR AH M 43 BT & B SMBC,
SMBN % i i 14 55 1 49 PR Ak 1 o i 25 A1 5, SMBC
F1 SMBN &5 55 + S 4 W0 W 22 (R IR A7 75 (B35 1
TMKKER(WES) , SIEL Mo e B, oF
SELE R SMBC  SMBN i1 -3l 1% 4 ] 4 hg J2 i
2 DX (] = b ) FH 5 =X 58 o o AR b Y EE B AR
VAo (= I

4 % @

i PH 8 {0 £ Fr B2 3% M 7E 4 3 A W o R
(SMBC) | + 4= ¥ it A (SMBN) | T 1A Bl
(SOC) A&A(TN) B A (AN) 45 T30 I3 K71y
KB AN ] b A Oy 20 4 B A T AR
SR T AE A A 2 e H o b 5 S b ) 1



84 IR AR AR

2023 4£3 H

oK (SWC) |, R EEA HLAR (SOC) \ 2 A (TN) |
B L ( AN) SO ( AP) S 3 v T Al - R
Jr7(P<0.05) , T HEARFB I (SBD) i &1L T HAth
1A 720 (P<0. 05) |, T 5 5 5 kA 3 E 1
A YRR (SMBC) | 36 4E 97 & (SMBN)
DA SR A RS R (PA) IR PE (UA) i
AL ARG PE (CA) Fl B-HE 458 1 IS M (B-GA)
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