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Abstract: [Objective] Research the differences of soil fertility quality among five land use
types, including natural re-vegetation (NR) , grassplot (GT) , frutex and grassland (FG) , frutex
(FX) and arbor and frutex (AF) on sloping-land with purple soils in Hengyang of Hunan province.
[Method] Taking the soils of 0~ 20 and 20 ~ 40 cm soil layers in five land use types as the research
object, the typical norm was selected to calculate soil fertility index by the methods of principal compo-
nent and correlation analysis, and the soil fertility was comprehensively evaluated . [Result] The re-
sults showed that apart from total phosphorus (TP) , total potassium (TK) and available potassium

(AK) , there was obviously difference of soil fertility among five land use types; The soil quality index
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(S0I) showed that the soil fertility quality of FG (1.62) and GT (1.59) was the best, followed by
AF (1.32) and FX (1.03) ,and that of NR (0.59) was the worst. [Conclusion] All the study in-

dicated that FG (Amorpha fruticosa + Melilotus albus)

and GT (Melilotus albus—Crotalaria pal-

lid) were most beneficial to the improvement of the soil fertility on sloping-land with purple soils in

Hengyang of Hunan Province.

Keywords: soil fertility; land use types; comprehensive evaluation; purple soils.
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Tablel  Determination index of soil fertility
25 &b W T7 1
Wy #LPE + 3£ % /K & (Soil water content, SWC) HETF:(105°C, 12 h)
+ 3£ %5 7 (Soil bulk density, SBD) EZWARES
=2 + B HLK (Soil organic carbon, SOC) K>Cr,0,-H,SO, (¥ ) FM 34 i
4% ( Total nitrogen, TN) TR L
Joag=ii 7T} _J_%E AN A s 5
4% ( Total phosphorus, TP) NaOH ## %H%%;fé RIMIHHE
447 (Total potassium, TK ) NaOH % il -7 - W U vk
i fi & ( Alkali-hydrolyzable nitrogen, AN) B
% # (Available phosphorus, AP) NaHCO, $& BC-FH 86 bt i (-2 4043 ok
378
R4 (Available potassium, AK ) NH.,Ac ¥ #2577 W% i s
pH {H (pH value) CER G R ITAZS
S0 T 2E-KLS O, R e (FE M Z R K
HE Wy 2 W 1 Wk (Microbial biomass carbon, MBC) AL RIRKSO ?ji;)%( R R

2 ¥ 2 & (Microbial biomass nitrogen, MBN)

S0 T A - KoSO IR 1 3l 4B i (6

R HK H0.45)

123 HE>H

K HI SPSS13.0 B AF HEAT Bl SE 313 Hr, R
K Z )7 2381 (One-way ANOVA) Fllfic /N i 525
(LSD) HCEEA [ % 8] 22 5+ («=0.05), S Pearson
R RBOFN AR A F RIA EOC R, R iy A 4L
it 348 3 R A - A1

A 5 18 B+ 4% T i 45 %0 (Soil quality index,
SQI) HVTAN S Fh o F Oy =y £ HEAE S L %y
B EZELBRWT . (1) B ERS 587 (Principal
component analysis, PCA) 5543 # (Correlation
analysis, CA) %, RO 3L Ty salk R K m 1
Hegghs 1 (2) SRARX VRN BE SRR R
e br 5 (3) FIHARX 2318 s,

y:a/[1+(x/xo)b] (1)

vy ARG I AR PRE, a=1 B, xOhiEad 32
BT AT R HUFEFRAEL, o B HCHE A (B - S50
M fEEWT P RERT OR, bHR-25, RZ,

biL2.5,
SQI= zWiYi (2)
i=1
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2.1 APEHFAFRTEERDEAF

TE0~20cm 520~40 cm + 2, T8 &KE
(SWC) . HHEAHLKR (SOC). % (TN). Flft &
(AN) . #&# (AP). f/E# =k (MBC) S5k
P (MBN) BIR/NGT R (=PERCHL) >
HEME (=TRiEHL) > HARIRE ML (P<0.05), RZ,
THEZSE (SBD) WYR/IMIT S [ SRS 1 > T DA b
(=TviEbh) >y (=FEsH) (P<0.05); SFhtH
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FIH 77X 0~20cm £JZH SWC, SOC., TN, AN,
AP, MBC 5 MBN & # K F 20 ~ 40 cm 1 JZ
(P<0.05), FSRMKEHE . ML THE D 20 ~ 40 cm
+ZHSBD B EH T 0~20ecm +J2 (P<0.05), i
FHh 5 RO 0 ~ 20 cm 5 20 ~ 40 em + )2 0 i 3 2%
st (P>0.05); 5F L Rh 77 20E 2L S 0 ~ 20 em 5

20~40em )28 (TP) . &4 (TK) 5HAL
B (AK) ¥W2EFAHE (P>0.05); £0~20cm5
20~40cm )2, HRMKE Wy -3 pH{EHc s, B
ERTHEMASFAM LA AT (P<0.05), HS5
Fl A= M F) 972 0~ 20 em 520 ~ 40 cm )2 TR E
25 (P>0.05) (W$2),

K2 AR EAAG X LY BT
Table2 Soil fertility factors of different land use types

Eisgin +J)Z/em NR GT FG FX AF
SWC/(g/kg) 0~20 154.68“ 320.56™ 323.09™ 280.21™ 278.17™
20 ~ 40 132.56 230.32% 228.84" 200.12% 205.13™
SBD/(g/cm*) 0~20 1.32% 0.98 0.99¢ 1.15% 1.12%
20 ~ 40 1.42% 1.00“ 1.01¢ 1.23% 1.27™
SOC/(g/kg) 0~20 0.15% 0.34* 0.35* 0.28™ 0.28™
20 ~ 40 0.12¢ 0.27* 0.27* 0.20™ 0.19%
TN /co 0~20 0.68% 1.31% 1.32% 1.00™ 1.01™
20 ~ 40 0.54% 1.08" 1.09% 0.89" 0.87%
TP/% 0~20 0.07* 0.09* 0.09* 0.08" 0.08"
20 ~ 40 0.07* 0.08* 0.09* 0.08* 0.08*
TK/% 0~20 2.12% 2.12% 2.13% 2.09* 2.11%
20 ~ 40 2.09* 2.08" 2.08" 2.12% 2.07*
AN/(mg/kg) 0~20 40.43% 93.35% 98.12% 70.12% 69.09"
20 ~ 40 30.58% 76.43% 75.15% 56.32™ 58.05™
AP/ (mg/kg) 0~20 8.65 18.05" 18.36™ 12.68™ 12.76"
20 ~ 40 7.35% 13.54" 13.32% 10.00™ 9.98%
AK/(mg/kg) 0~20 259.09" 265.12™ 264.98™ 259.98™ 260.00"
20 ~ 40 260.43" 263.00™ 264.31" 261.54" 263.07"
pH A 0~20 8.12 7.00™ 7.02% 7.43% 7.44%
20 ~ 40 8.43™ 7.01% 7.02% 7.56™ 7.45
MBC/ (mg/kg) 0~20 189.65% 555.32M 564.12% 345.87" 346.96™
20 ~ 40 176.54 444.90" 456.32" 276.89™ 275.32"™
MBN/(mg/kg) 0~20 12.56° 29 87 30.00* 22.89% 23.00%
20 ~ 40 10.43% 21.09" 19.98" 15.56™ 15.89"

EARAREFHATARLRANGT XA LFRE, FRADEFFEATRRALENZF 2% (P<0.05) . TR,

22 XHERAATFTRGH/E L Z
SOC 5 TN. TP. AN, AP, MBC. MBN; TN

5 TP, AN, AP, MBC., MBN; TP 5 AN, AP,
MBC. MBN; AN 5 AP, MBC. MBN; AP 5
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Table3 Correlation analysis among soil fertility factors
SWC SBD SOoC ™ TP TK AN AP AK pH MBC
SBD -0.90" 1.00
SOoC 0.30 0.26 1.00
TN 0.40 0.27 0.90" 1.00
TP 0.38 0.34 0.88" 0.87" 1.00
TK 0.34 0.29 0.18 0.31 0.22 1.00
AN 0.27 0.21 0.89" 0.95" 0.78 0.23 1.00
AP 0.30 0.27 0.88" 0.82° 0.89" 0.22 0.79° 1.00
AK 0.30 0.38 0.21 0.15 0.24 0.88" 0.30 0.43 1.00
pH 0.26 0.33 -0.73" -0.68" -0.57 0.12 -0.79 -0.56" 0.19 1.00
MBC 0.26 0.25 0.91" 0.90" 0.82° 0.13 0.90" 0.77" 0.20 -0.70° 1.00
MBN 0.31 0.33 0.92" 0.93" 0.84° 0.28 0.97" 0.78" 0.17 -0.79" 0.88"

E: "ATP<0.01, &FP<0.05.

MBC. MBN A ERECH 0.77 ~ 097", TK 5 AK
B Z BN 0977, SWC 5 SBD By 56 R 5 N -
0.90", + 4 pH{H 5 SOC. TN, TP. AN. AP,
MBC., MBN [ R EHN-0.79" ~-0.56" ('P<0.051%
“P<0.01) (£3),
2.3 XIERE 04 L AR

XF 5 Ff - F) 7 2 124 - HE PR AR bR LA AR
Wy2F A8 bR BT R AE A AE g PR 199 5k 52 50 K0 26 17 8
HNLI, Hl&AREME (K4), [FIEXXLEPE
Wragbn sk B AT F 8o (3R5), 45RE],
A3 E R FFIEAR IR F 1, BitEmiE kT
85%, A RIRGE MR FAEE . T 22 STk R A
FRERRR , 2 3B R H A8 I 5 i g i K/
T PCL (65.20%, 6.72) >PC2 (21.38%,2.41) >
PC3 (14.92%, 1.62), M\#& HIRIC 46l ERA
HR/NGY Fy: BERUES R (MBC) (0.15) >
+ MY A (MBN) (0.14) > 4 345 HLA%
(SOC) (0.12) > 44 (TN) (0.11) [ = §fi fiit &
(AN) (0.11) | > +HEFEKFE (SWC) (0.10) >4
B (TP) (0.07) >#%WE (AP) (0.06) >pH{H (pH
value) (0.05) > TiE%&E (SBD) (0.04) > 24
(TK) (0.03) >4 (AK) (0.02), Kk, MBC,
MBN. SOC. TN, AN%JE 480y E 2R A 5

T —ERsr (PCL) W, MBC B REH i =
(#£5), H5SOC. MBN. TN, ANZHAKLFHHH
Xtk (F3), Wik, 7EPCI P %$E R 50 i MBC

EAE RN IR R HEbr; [FI3EAE PC2 TPk #5 TP, AP
YEMRE S8 B 36 bR, 76 PC3 Rk SWCHE M E T
REE bR, AR (1) AL (2) HESH+
A T = e AR A, RIVE R (1.62) > HE
i (1.59) > FFdEH (1.32) >#EMH (1.03) > A
SRR b (0.59) (1), BEHIFE S Fl 4 by 5
W, WERCHL . M A RS R Sy, KA TR
Mo FNVE M, SRR SR ML A T #R %

F 4 RE LA R X LI F5 4700 FBAL
Table4 Membership value of soil fertility in different land use types

NR GT FG FX AF

SWC 0.32 0.52 0.53 0.48 0.46
SBD 0.44 0.32 0.30 0.38 0.37
SOC 0.33 0.59 0.60 0.48 0.46
TN 0.29 0.58 0.59 0.43 0.42
TP 0.23 0.31 0.32 0.28 0.27
TK 0.43 0.42 0.43 0.42 0.42
AN 0.21 0.44 0.45 0.36 0.35
AP 0.10 0.29 0.29 0.18 0.18
AK 0.40 0.41 0.42 0.40 0.41
pH1E 0.34 0.29 0.28 0.27 0.28
MBC 0.32 0.60 0.61 0.55 0.54
MBN 0.30 0.58 0.59 0.48 0.49
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Table5 Principal component analysis of soil fertility index in

different land use types

F R
T K
PC1 PC2  PC3
SWC 0.72 0.54 -0.49  0.10
SBD -0.90  0.08  0.06 0.04
soC 091  -056 0.10 0.12
TN 089  -0.53 021  0.11
TP 0.14 088  -0.06 0.07
TK -043 084 028  0.03
AN 0.80 -0.52  0.19  0.11
AP 0.15 090 -0.08 0.06
AK -038 078 024  0.02
pH i -0.76  0.17  0.09  0.05
MBC 092  -0.65 0.3  0.15
MBN 090  -0.58 022 0.14
LEROR(E 6.72 2.41 1.62
BTk /% 6520 21.38 14.92
R oTEk /% 6520  85.42  100.00

1.8 7
1.6
1.4 4

1.2 4

14
0.8 A
0.6
0.4 +
0.2

0 + T T T T

NR GT FG FX AF

A1 AR EHA R 2R F
Fig.1 Soil quality index (SQI) of different land use types
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