+ 1% (Soils), 2009, 41 (3): 483~489
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T, EBFET
100049)
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KEEIR:
RESES: S152.3; SI57.5
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PE U R AEE AN AR, LIRS RISGE, AL
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BERIVER], M SO 5 g o Ty s Jsoe T

LA P 5207 T R A SRAIE 5T 3 4 P A AR eV PR

AL g 2 BT, RS e

PRAEPES O LAl R R e R Py

[, AR AR R S R o LR AR A KIS

THHAR O R MBE B A EG N A, ASORE

Wb m R AR e 2 . 22 FEX SRV S A A

S AL AT A, TR A A AR R T

TR PP TR AR A, DU B R

AUX P AR T H FR RV B E . R Y

IR A R DAY B AR bt ) T T S (R AR i

1 #MR57HE

1.1 HREXHR
A 5 DX 3 AE 7K 9 2 P2 B 1 o L e B VA R IX ) 22
FE BN ARSI Bmavaiiid, DARIE DT E

MR e, R E T B AR X

B R eva e, & 1T e T R AR, BEKEAE 500
~ 550 mm, ERRZEREON, HAENROEAY. +
B R ER A TOR A o, gL,
TIEGUGT RS, KRR, R TR AR
Do MM SR 20 Jom T DR ] AP DX ) i i
DX IRt R A ARk R e 7 20 &l 30 ~ 70
EAR, ERARTT I, 3 ANV A AROE B R
W, WIS RGO EIRL, KR AmME: A 70
ALK, B A AT T AR I T i R g w
BB ARISEAT, RSB FTEcE!, X 322
H ¥ EE (Artemisia scoparia )« ¥ 758 ( Stipa
bungeana). HZEWX. (Bothriochloa ischaemun). AT
w5 (Artemisia gmelinii) %88 (Artemisia giralii) Fi5
9 BAR T (Lespedeza davurica) 5%, KARZ R
(Sophora viciifolia) ¥ (Platycladus) « 3% JI B (Rosa
xanthina)~ 7KHM)F (Cotoneaster multiflorus) “FHEARZ
J I Ak 1S [ B B A A A T
1.2 HifE

R 5 12 DX AN [ R e vt B B 3 A 4 A T 1
TWINSPAN 43245 LU 4353 Het B 35 R0 9 3N [7] i
5] 7> B30 R ANV (0 SE B L, A5 A AR S B B A 4G
Gtk B e v A R A I AR AT R AR A T

ORETHH: FEFKERFAILEIH (40571094, 407711260 FPGALARMRIE K000 B ST RITH (01140202) % 8.

* JAWAEH (yjiao@ms.iswe.ac.cn)
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A GR Do MPOHEOMRIINAIE, s, o, & I U5 ) b A5 A 15 2R R
SRR, LA SR Ik, BN A AL RAER R, SRR AT S SR AR AT I %

F1 HEHHEKXER

Table 1 Basic information of sampling plots

Wl 4ws BUREMiAL BRMER B0¥ WA i wE (%)
PHY Sl 4LY5ik 2 30 Perh WEE KR R 10
ENEaRs) 5~6 20 P R + MRt 20
ey 5 25 Wew WMEE + MK 40
) Faieeial 8 30 Hop WEHE + EiE° + BUREEE 30
S 10 26 W FEER T+ SR R T S AR 20
M 10 16 i WEHE ¢ HE® 30
S3 i 13 30 A SESUSESSNEL N2 65
Hgi 16~17 21 e FIPERD + B BN T + Ko 45
ity 15~16 35 B BT O A YR+ R 25
S4 Fiidoip) 25 30 i AR + 358 P B 80
gt 25~26 23 Wi FIPERD + B BT + K 30
Heity 20 25 W BT + KR+ R 55
S5 i 30 28 Wr AR + S + A5 IR 70
Hrgi 30 25 B BRI + AR + B 40
ey 30 26 ek FEE + R + Bkri 50
S6 %] L 25 VI WFR + ZE8 + B 85
Hpgi EA e 42 Perp PEFH + BRAF8 + 258 70
ety 55 35 Y PR + 288 + BT 70
Ay s7 Y7 2 20 i WEE + MR 30
K 5 20 Wil 22U Ik LR T 30
k) 3 20 Ik B 15
S8 i) 10 25 I WMEE + MR 10
Lt 10 17 P BEE + WNERTE 20
k) 10~12 15 Ik WEE + Hf + FUREALEAL 25
S9 i) 20 25 Perp EH + BRATE + K 45
S 15~16 25 Werp KA + WERR TR 25
HeI 17 18 Wi B + Sk 40
S10 4L 25 30 Werp BAE + Kt 40
Hrgi 24~25 21 ek BRAFE + AR + MR 60
Heiy 25 19 WF AT 30
Si1 AR Eoyilid 20 A B + 268 40
Hgi L 31 Ik PRAFE + 288 35
eI 35 35 o O+ Bk 70
S12 Fiidoip) 50 20 Yerp ERECT+ KM 80
BaNEH) ek 38 W kT " 90
et Eop i 35 Wl HORIEL + Sk 95

VE: 1-Artemisia scoparias; 2-Stipa bungeanas; 3-Salsola ruthenica; 4-Cleistogenes caespitosa; 5S-Medicago Sativa; 6-Heteropappus altaicus; 7-Bothriochloa
ischaemun; 8-Lespedeza davurica; 9- Glycyrrhiza uralensis; 10-Artemisia gmelinii; 11-Sophora viciifolia; 12-Artemisia giralii; 13-Setaria viridis;
14-Dracocephalum moldavica; 15-Patrinia heterophylla; 16-Hippophae rhamnoides; 17-Rosa xanthina; 18-Cotoneaster multiflorus; 19-Ostryopsis davidiana;

20-Spiraea pubescens; S1. S2. ++++++ S12 FRIRAN[FIRE e 1S BT ) B A AUV, LA 3K 4 TR 2 AL
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TR R A RNEI 2P, AR KN
EHH05mx05m, —FEHLE 10 MEE, R
1T s =" 1 == 8 S SN 1 P N 3 o = M R T A
PR Rl T AR i, AR R T BRI
1.3 TEMRRESHH

PRI &L 0 ~ 20 cm 2 J50IR 1 (REAMEBER:
3 AESD ke T Bk i, BN U A g
500 SR AR 4 B O B A3 B A s, KRR
VAR R TR IS AR YR 5, 38K A1 2R AR T v
BN R, REAREE S TERFRRA AT b
THEEHUTR, R E R ANk e,

1.4 TIEHmIMMEIEFRAYIER

M O IO FT e R U 2 2 - e BV AR X
FRRF A, JEH<<0.05 mm K3 BRI (%) (X)), <0.01
mm RS E (%) () MEMERRiEE G 1
N TEHLERLZEFE bR BIZOIRDL (%) (X HIZEEE (%)
(X)) HEE (%) (Xo) FMaHERE (X)) 1E LA
TEARZEHE R >0.25 mm KFME A S & (%) ()
>0.5 mm KEEPERIRAE S & (%) (X, PHERHE
2 (mm) (X)) FIZMMABIRZE (%) (X)) 1EhK
FarkEDRRARbR: BHUREE (%) (X)) IEHURK
Wstabr. Horp:

SERIMEBURFR R = FRA R (<0.001 mm) / K}
ki & & (<0.001 ~0.05mm) x 100

RIERDL = (>0.05 mm YRR HED - (>
0.05 mm B 7 AT {ED

HE R = FAZARSL (>0.05 mm #4 B R K5 H7

f8) x 100

AR = (<0.05 mm AR AR HTED /(<0.05
mm HUBRAL R e x 100

SIHERE = (<0.001 mm G BIRAHTED /
(<<0.001 mm HUBRAL A7 HT{ED < 100

THEREE MWD=Y xy, » b: X {E—
i=1

B R0 KRS BIRLIG T ¥ AR W, AR T X
MR E i (LU/NIERZRD.

CERIEN B = >0.25 mm BRiS R CT-0H-
i) / (>0.25 mm BRI T-95) x 100
1.5 Siteath

J SPSS 13.0 %I 36 MM 12 A T 3EHT 45
FRUEAT 85 00T, 45 304 5 B0 () sTik A AR DT
Bk, DA OO R IE DTHR RO AR, F 5 5 i 25
GIREL R TS IR BEC B B LI i o

2 HR5HH

2.1 HIEPUEEIRFRRIE R S I

MERA o TEE R (£ 2) aTLLEH, 7 3 N3k
73 (Y1 Yoo YD) SRBAGTRRA 87.9% (431 2k 42.099% .
28.378%- 17.423%), W& T4 R ENEL, 7
BRI 12.1%, T2 T2 85 7 W (2R (50 1)
FRIE(EYI > 1, JF B35 175 2 BRI > 85%)
BT ASREET 3 AN F 5y, ke sl &0 F b gt
TR AR A, o

R2 BAESNER

Table 2 Results of total variance analysis

Ty AR AT SR FEARFAIL i AT (¥ A7 3 ()1 5 A oA i ) DN -3 )1 5 A
FFAEAEL TR (%) BBUTRE (%) R SURE)  RBPBOURE (%) REE STRE%)  BBUTRE (%)

1 5.052 42.099 42.099 5.052 42.099 42.099 4.344 36.201 36.201

2 3.405 28.378 70.477 3.405 28.378 70.477 3.981 33.178 69.379

3 2.091 17.423 87.900 2.091 17.423 87.900 2.222 18.521 87.900

FIH SPSS H [ 5K 7 ZE 1068 45 R 18 A A T i
B, FRARIER G R P8 AR R (R 3D, H—F Ry
H, >0.5 mm KEEPERIRA (0.982), P EREHAL
(0.96). >0.25 mm KEETEFI A SR (0.947) Aty
BUTLE i (0.862) M RE 5 — E R h IR
HC0.97) MAZEE (0.978) ffmikiem; H=Tm
XH<<0.01 mm [FIRAS & (0.989) FI&h R E R 7

e (0.976) MIRBUIR . IT45 G Wes: i IR R -1 8ar il
(B D, SO KEa P R T S A LR
i, S IONRIERE T, IO UK R .

FRE e oM i L, TR sy BE 15 EIRT
3 AT LR EREL: ¥ = 0.42099Y, +
0.28378Y,+ 0.17423Y5, $RJ5, MRStk it 5
AR RS —. . =M. ek
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Table 3 Rotated component matrix
EN iy rimrEabs
X X, X; Xy X5 Xs X; X3 Xy Xio Xi Xi2
1 -0.246 -0.096 -0.02 0.146 0.042 -0.18 -0.242 0.947 0.982 0.96 -0.797 0.862
2 0.756 0.08 -0.145 0.97 0.978 -0.953 -0.694 0.066 0.04 0.009 -0.276 0.117
3 0.369 0.989 0.976 -0.145 -0.049 0.185 -0.053 0.024 -0.015 -0.123 0.276 0.04

E 1 BT R E T AR

Fig.1 Component plot in rotated space

PRERIR AN O 26 10y 38 T A9 B0l Bk LA 3
I3 FEOGE R ARFIEAEL T 1 T AR A R A Fi b X L 3R
HO:

Yy = 0.079X, - 0.092X, — 0.122X; +
0.265Xs = 0.315X; - 0.252X; + 0.331X; +
0.333X;0 — 0.358X;; +0.314X),

Y, = -0435X; - 0.140X, - 0.016X; — 0.367X, -
0.410Xs + 0.346X; + 0.232X7 + 0.264X; + 0.289X, +
0.305X; — 0.148X;; +0.214X),

Y3 = 0208X; + 0.649X; + 0.653X; - 0.074X;,
-0.026Xs + 0.095X; — 0.075X7 + 0.170X5 + 0.150X, +
0.073X30 + 0.056X;; + 0.167.X,,

W —EW ARG, AKRPERRARS e,
U, P ER BB, SRR BN,
Er VO, R U A gy
K&, PIZARDUBLS, PR, 7R/, o
HOREOBA,  F R Yo iR, T IRpbh e s ;
MWE =W T A, UKL & ol , Sk
MR HOOR, T HU R i, DR, vl DAAR S

0.305X, +
0.339X, +

3 AN TR TR B SR A TR SRIFMIE
e P A 3 R T ) - ST R KN o
2.2 HEHEEEIEPIIERBENET

WA T SR A AR AL (R 4D, EBH IR Bl it
b, SRR 2 ~ 5 BB E RS, &
RO B IR G U A P D, AHSE g AN,
AN T 18.20%-+ 140.24%. 350.05%- 362.29%-
574.71%, B LOARZF 31 Ay B () HEATE 3 B B IR 0 ik
PRI, 1 LA T A A 3 I B AT VA B B 1) 1 28
PrbhPh e 2 DI B ORI AR rp gl AR At
SO IEAA F ARG, SEEIHE EER
WAL, AN AR B T B (S8. S9. S10. S11.
S12) HIEHTE e SR A TR B MBI T 110%.
463.33%-+ 356.67%- 673.33%- 930.00%, [ HILE
R EORYIY, T R R R R, S, B
MR — 2D, TR AR AR AR 2% .
Z, (EAEMERE S R, RIS R =

x4 FEEHREN R TIRUAEE N D DGR ETEE
Table 4 Comprehensive index of anti-erodibility of sampling plots

at different vegetation restoration stage

P ESD%igp
Y; Y, Y3 Y
S1 -1.50 2.15 0.92 -1.08
S2 -1.66 -1.08 0 -1.00
S3 -0.87 0.78 0.55 -0.49
S4 0.61 0.47 0.01 0.39
S5 0.56 0.74 -0.03 0.44
S6 2.68 0.66 0.12 1.34
S7 -1.38 1.53 -1.05 -1.20
S8 -2.11 0.43 -0.59 -0.87
S9 -0.48 1.05 0.53 0.19
S10 -0.47 0.66 -0.68 -0.13
S11 1.02 1.54 -0.29 0.82
S12 3.58 0 0.51 1.59
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SRR AR B 2 4 A AR TE R B R
T Js B B N i . e SR I VA
CREr TRl R, RIEPTMEBGER; (HERSIREON 1,
FEA V] L IEPURR PR F K, R IR Gk P AT
MLERR, 7 ERAERE IR T, W] L5t
AR T PO P E D IE, R 55T
TR TP, ERARIR L E L, AR
XERAN, RV FEARFRAELL IS 2R o
2.3 EHREIEFLRRMENTN

HIE 2 WA, FERg s A, R
AR 2 RN E S Fe, FERHSOAN R
s B B, DR 0 S AR A LA o
BN LA ) 2 4 AR AR VR (0 L AR T 2300

120 ¢ —
100
80
60 r

40 T

TR (Yhm?)

22 | H|_|5=.

S1 S2 S3 S4 S5 S6

MRS

1.22 t/hm® 1 8.86 ~ 25.39 t/hm?, 1 A B4 LG B
AR — AR AR BB T2 I 1.42%
A1 10.28% ~29.47%: PR ok ey, DLee 2
FFERETF N BRI HEA RS (2.58 thm®) FILLEKAT
VNG AR BARI G 2 AR R FEARTETE (10.29 ~ 23.42
t/hm?) 1) 342 b B SR ST K 5.59% 1 22.32%
~ 45.59%. [FIfafLUR H, fERRR ORI, LR
T ) N R AL AR, T HL B S AR ki
(119.17 thm?®) iz KT B3 - 3R i (50.76
t/hm?), LLIZ 68.41 thm?, 1M i it 5 AL 08 5 1 33047
MR R 30 40 AELLUE, TR il s N S
T2z, i FLF B 2 R ) 3R i A 22 AN K
1A 1.36 t/hm?,

120 ¢
100 T

E 80

=

w60

£

40 +

=

+H
20 + (1
0 L L L L I:l L — I

S7 S8 S9 S10 S11 S12

MRS

2 ERERIREPIERIETNH

Fig.2 Variation of soil erosive amount during vegetation succession

2.4 LTIEFRMESTIEHRIMMEERNXR

H LA B0 A ml 0, BEAS MR (AT, L d
UL PRz B, i AR ke e, R e
DR ERGE, TR RN Bk, KRR R
AU EFR PR AT A OG04, SRR IR
B 5 >0.25 mm KEPERIZRAA S . >0.5 mm KE
P A 5 A 1 RT3 T AR AR AT A A A OGO
R, KRB N 0791, -0.813. -0.831; LKL
JRE AR B3 PR R, HHOCRECH -0.649;
5 G MR IIR A 2 AR AE R 3 IEAH OGO R, AR R
04 0.756, 15 IAMFEFR AT CHEA B2 . &HH 5
M1, S PUiPEfe bR 5 AR i ) S S R S 2 1)
FRERBOCR (R 5. mI L, AKREMERRESES -

FATHURCS T U st e R R, ST
B G 3kvE, IEPE>0.5 mm AKEGTE HIZR K
AN AT U AR D AR L L AR R L [ d b

®5 ITHEERMESETIEEREIALE

Table 5 Regression analyses between soil erosive amount and soil indexes

ERS EVEppE SARRAL
>0.25 mm KEaPERI SR A B y=3033e00% 0.807#*
>0.5 mm KBEPEBIEREE R »=2007¢" 0.839%*
PR EEEA y=983e0™ 0.846%*
VAN 782 y=174e""" 0.785%*
B y =141 0.767*

e 0 RORARREE 0.01 P LR, * ZRMCRHE 0.05 KT
B,
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Soil Anti-Erodibility and Soil Erosion Evolution of During Process

of Vegetation Recovering in Loess Hilly—Gully Region

HAN Lu-yan'?, JIA Yan-feng'?,

WANG Ning', JIAO Ju-ying'

(1 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Northwest A&F University,

Yangling, Shaanxi 712100, China;

Abstract:

2 Graduate School of the Chinese Academy of Sciences, Beijing

100049, China)

This study was aimed to explore the interaction between the development of vegetation succession and the soil anti-erodibility in

hilly-gully regions based on the investigation carried out under different vegetation types in three watersheds of Loess Plateau. Principal component

analysis (PCA) was used to study the soil anti-erodibility, PCA comprehensive exponent of anti-erodibility indexes showed an order of anti-erodibility

as shrub community > perennial herb and artemisia community > annual and biennial herbs community, compared with annual and biennial

herbs community, the anti-erodibility of shrub community and perennial herb and artemisia community increased 362.29% ~ 673.33% and 574.71% ~

930.00% respectively; Field investigation showed soil erosive amount decreased with vegetation succession, and the amount of soil erosion in shrub

community plots was only 1.42% ~ 5.59% of early succession plots; Regression analyses indicated that both water stable aggregates and organic

matter were closely correlated to soil erosive amount. The organic matter content and >0.5 mm water-stable aggregates could be selected as indexes

to indicate soil erosion degree due to the easy-acquirement.

Key words:

Vegetation restoration, Soil anti-erodibility, Soil erosion, Principal component analysis, Loess hilly-gully region



