ISR 2012, 21(7): 1223-1228
Ecology and Environmental Sciences

http://www .jeesci.com
E-mail: editor@jeesci.com

KIIEBFARENERE L ERA ., HUREHE
AR, KB, REM, ALE

1. FERgAROL R SFIREE TAE SRl 0%, =M B 650224; 2. dbathlll Rafsk Ak, dbat 100083;
3. RUAH R & B PR BE L 28 FlK B AR5 TR, =/ R 650051

E: TEXHRUT BIrEA Y E -t R e b Tl Uit X SRR A BRI BRI L, XTSRRI B R S
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22 MEMBRFE

T A I A 9 P R A A K P i A RO R
e H AP ERE, HHKRRTERE R () F R,
SR FHFOIR - A 0 < g bl e
i AIFLER R TR R T 2™+ ek
R KN K FE P A R AR R
FH Yoder 31N 52 5 4 HE0R 2H BR FHISOGB0R 23
B (Fritsch Particle Sizer 'analysette 22"l &%, +
FEAHUBCR AW MU ke T e e
2.3 HIEAE

% Microsoft Excel 2007 A1 SPSS 11.5 %4
T8 HE kb3 . SR H BRI &R 5 22 43 M7 (one-way
ANOVA)IFT 27 B EMERL, M Pearson #15¢
ZBOEM 3 A LR K SRR R 455 Bk 22 1]
AR, SRR N5 2k 7+ b vpAsi iy
3 ZER55H
31 #EMERZANTIESUD. PUMSHE

ST XN R BAE  E pE i R e, 3
PR BHEN R . FEN L R Y
T —E AR, A& ) IR BT o R FE 2L
BEE TR, SRS 25N 1
rod, PridFEEOLE 1,
32 HEMBRZNTERME HEBEUERXE

F 2 IR R IR R AR A O
FEUERE, S5FR . BELRUE . H3EE K. M
FokR | KRR TRk SR A PR
TER 2 3 K- (P<0.01) b5 3240 bk 45 K 2 10 A0
KKFR, HEFHERECH, 039, 0.64, 0.70, 0.56.
0.56 F10.55, 1M H3e75 i 5 -3 - IEhr b - H8 B
K (P<0.01) B2 FAAHCKE R, HAHKRECH
0.39; +HEhTimsi s b e B WA KT
P<0.05 I, WERFIEMHICR, HILEREN-031;
VR RURRL B A BB K P<0.05 AR
AN, HEFERECH 030 Fi1 0.09, +HedBiv:

F1 FEEVERGHNTEGD, liEd
Tab. 1 Soil anti-scourability and anti-erodibility in different position

of hedgerow systems involving different species

T E AT A Hordg%U(L-min-g")  wETAE50/%
HYEW L 40.93+12.21b 16.70+8.88 b
L HEWEWA 29.04+10.32 a
TRAZ )
GiHEE TS0 82.86+19.08 a 31.87+10.09 a
HYENRT 20.3149.28 b
HYEW L 32.86+8.04 b 18.13£6.27 b
s BN 25.51£7.22a
A )
GiHEE TS0 60.21425.74 a 29.1349.01 a
HYENRT 22.96+6.06 ab
HYEW L 38.60+7.18 b 14.13+4.06 ¢
o HEYEN 26.805.85 b
HEAZ )
GiHEE TS0 78.03+18.4 a 38.63+3.8 a
HYENT 26.40+7.50 b

FerP B - Yk 2 Values indicated in table are mean + SD;
ARTRIRE ) 5 2B v )5 ASTR) - B3R R 25 57 W 3 (P<0.05)

B AEbR- 5 TR BRI O R RN - 1
FTF KR > + HEAR R B K 5> + BT hluds Bow(Rl
BO>wAHUR)> ISR . HHERFLBRE >+ hiih
SECw( IRV PR >w( Rk . Horr, YRL L BRRL
LAy ADR: /S @ wee Dbz A LOF v (1 W we= £/ R
B HHEHUEE R wEEHLR) N RIS R E R
FREAS, HHEMR SoKR | IR K S 1%
ZH | HHERFLBREE N S AD + EEE E RE
At PEL, TIPS T . LSRR
EME . IS RS AR E AR
3.3 TEHUMERERENERS S

R T RZ R E RGN IS b IR
AR, XA R Gt AR BT PN AR 4 8 ke [
SR LAY + SRR AR AT T RS, E
WO TRk LR 3, R S H N T
far i L3R 4

x2 EWERZNIEIAERTEMERREEIRZEEXRE

Tab. 2 Correlation coefficients between soil anti-scourability and soil properties in hedgerow systems(n=42)

i AS BD SP SVW e WSA AE SAND SILT CLAY oM
FHEHT I HREL(AS) 1
1445 ¥ (BD) -0.39%* 1
T3 S LB EE (SP) 0.39%*  -1.00%* 1
TIHAFIE K (SVW)  0.64%%  -0.41%%  0.41%* 1
AR R (SC) 0.70%*  -0.46%*  0.46%*  0.51%* 1
IKEHE R ZAR(WSA) 0.56%* -0.24 0.24 0.64%*  0.68%* 1
+ e E(AE) 0.31%* -0.40%* 0.40%* -0.01 0.50%* 0.03 1
YD RI(SAND) -0.30 0.37**  -0.37* -0.02 -0.22 0.13 -0.56%* 1
HPRL(SILT) 0.09 -0.25 0.25 0.16 -0.04 S0.43%%  (0.48%%  _0.94%* 1
HikI(CLAY) 0.56%* -0.30 0.30 0.52%*%  0.71%%  0.90%* 0.16 -0.07 -0.28 1
+HEEHLF(SOM) 0.55%*  .0.55%%  055%F  (57FF  0.64%F  (.52%F  (042%%  032%* 0.13 0.50%* 1

** P<0.01; * P<0.05
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Tab.3 Total scores and cumulative % of principle components

ES1%)) A TR /% ST %
PCl 4.79 43.55 43.55
PC2 2.80 2542 68.97
PC3 1.09 9.94 78.90

R4 EFHSREBRFHEE

Tab. 4 Principle components and variables loadings

Fh4) Principle components

I

=20

PCI PC2 PC3

FREAME AR AR 0.941 -0.166 0.082
RRLT L 534 0.899 -0.003 0.085
AR 0.818 0.310 0.208
RS K 0.663 -0.095 0.405
FHEA LT AL 0.606 0.306 0.445
VPR 434 0.045 -0.908 -0.180
WYRLITT L34 -0.355 0.874 0.144
EiINLISiER 0.195 0.761 0.158
R 2 0.408 0.562 0.158
498 LB 0.205 0.245 0.932
TR E -0.206 -0.245 -0.932

M3 ATLIEH 56 1 85 3 s (PC.1, PC.2,
PC.3)XT T ZZ M TTER RS HIh 43.55% . 25.42%F0
9.94%, HZ1TTHkE N 78.90%, HIET 3 4~ F s
ST A 5 4 A Y E A B S A R L B
1) 78.9% LA I, BELAl AR AT 3 A~ E oA 7
T far A EBR AR AL A XAEY B R SN BT b
IE G BRI T iR . Rk 4 WA, 38 1 2k
S FEFRRALE R KERME B R . KR 53
B WAISAKER RS KE . AR, 6
1 B FRAE A KRR e PE AR SRR ()
KRR R AR AR R MR SKR . RELEK
B R EEA PR 1 RS B B 0 1F 1) f
far, BT SRR A A R A LR AN, A
FIE R A A, sKAR M A SRR LA R 3R
RETT, RESRPURNTE M, Al ibem 568 m 0,
M SKFERE 1, ARIFKIAE, AGE
WRALR, mMEAREBPTREES; 82 ERAW
FEIRbRALA VPR R MR A, Bt
PSR, REBEE, 82 FASRAE R 4
BerE Y R R, Bk AL . PUIREE AL
HREE B EEXTEE 2 A A R A IE 1) gy, 1+
VPRS2 F o BA BeR A fm ffer, 7ERE
s, K IR 3 EXT 5N - AN Uk 4
BT, HHERAE SRR MRS, Hit, YR
HEOMECS HEBTP EAR B G, TS PR
BOEASE; HIEhTim g Eio e 7 I HTK B 4
FETEIAEE ), HHebrhiae g, Tahinpiki

K IR ZF - HepT i P BN, HYIAR R
(4 A K I8 2% RN 3 T 1 35 A8 T i 1 SR S5 R AR
SEVEMIHE R IR . 5 3 RS RAE gk
PR RE , 3 S AL XA 3 i B R
1E [ B g 1] 3828 TENTES 3 32 Ao EL A SR 1) 671 1)
g, TR, HIESMESE, HIEAB
PEREZS , 25 = A AR, TR X - 43 il
TIEHT N . LR I e T R
FLBRAAAE, LR O . RIS, AT
IR B IR 4 i3 1 3 A8 A Tk
AN AT MR IR PR, I e AR O
3.4 HEMERZHNTER PR

- 3EpT I G AR A R A A SRR R
o 3 10 bR [ O i i w1 L = 2
PR et . LR A B R A, AT
E— e RPN R, AR s
BRGN 32 MNAA A T sp R (R 3 BT
PEFEHOS HIEMER A 13 8RR, FIHZEA RIS
AT T AR ) T e R B AR A R
AS=-37.09-0.31SP+1.14SVW+0.57SC-0.30WSA-0.1
1AE+0.86SILT+2.87CLAY+30.00ROOT-0.13SOM

Kb AS S HHEF (L - min-g), AS HK,
TG PERGE , SP oA I RFLBREE (%); SVW R
+ RS KB (%) 5 SC b+ HE AR A K R
(mm-h"); WSA #>0.25 mm /KFatE 54K (%); AE
K REEFE R (%); SILT 9 0.02~0.002 mm H9HJ5
3 8(%); CLAY <0.002 mm Kk 5 20 50(%) ;
ROOT WM TEH L (g-100cm™); OM g +HEA P
B8 (g ke ™).

M 5 TG op AR R 2250 M 25 R mT LB
W, T ERR B R A AR AR A S AR A
175 22930 F (3610 F=7.128>F (9, 32)=3.02, BJI
eGP EFR A0S M B A TS bR Y B A AR A L
A A DG (P<0.01)

*5 TEIAHERFTESHR

Tab. 5 ANOVA of model for soil anti-scourability with linear regression

AR EEFHM O AmE By F{i @wEhH
[E=] 18 337.276 9 2037475 7.128  0.000
Gk 9 147.343 32 285.854
JEvil 27 484.619 41

4 itig

41 TEFFEXUE. SURERIRIE

TIEGUR PR REZ TR Rl A .
SRS ENE . R . R LSRR
IR AR, TIRESH PGS 1 e i . RIREALBR
JESF YRR, AL AR | S P AR
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BB, FEE RSB AR B AL )
MR AG T F 2@, KRR LR
WE, ABfh. ABEWBK, MR
FEAR T AR BRI ), AR el S ORI
g, ORAF I, AR, TIEALBURAL X 25 T
Sl . 7 FE NS S A A P, s
VRS , 0 BE BT AR ARG, Bt
SRAS TG RMTIRGS , B IR RS AR AR 55 52 11
BRI, R AR, AR T
TEBFVEABEO T, R T IEA SR,
D R AR T A, TR N R AR X % 2
IR, S IR BT ERE . KER I T
RiRS T KRR T LIRS E T T
FLE bR o AKFRME AT SR R (water stable aggregate, WSA)
T F P BT R A 1) A e 45 AT SR TR 1 i B A Ikt
IKBIR B BE Sy, TE/K TR . ik A B o A
f9>0.25 mm # IR, Sk BaE A R IR B 5
RENE, RERRPURTE M ph, AR A
PE, HS R b SRR, HE &
MR, PR AE AR KRR HUR R £
HENCHUK I A BRI TR 0 AE P, KRR MR Hok
K, TG I B I RE ) BGR , W2
P T BB RO, A Z) 7 A4 e gk, i
U PR . BUPRAE ) 2209 135, BOKITEL, KRR
I SEAEAAR PR . A3 Bl o 28 T AL,
BB, gt psg K, A B B 1ok
eSS S/ SO [ 0 ) 5 R D [0 = 7/ 8
FaPE AR KA TR B0 5 IR B . k2= An
VIR G, Rl T IEAS R 4 ) i B
MBUARUIRR . HIETH st Hrpd
FE 1Y 52 M) 38 BLAE AN [RDREAS 1Y 4= SRR TR it 70 RN
BIFIRE AN . FESGE b, T SEANURY) 5 LR
WORL) A AR AR R A S AR, 3%
PR BB AR TR IR T, 25 ) T 3%
B4 R G . SR, IR AR BT
APUBTR LIRS EEIRIVE T T, AR T L ADR:
E2eT 7 L IO 11 0 w711 LN 11 01 A P e e 1
Huook RIEGTI . PrrbtE RAXGEEM . A LR
LRI p i 5 W ke s o O A G S e 7]
P TR ER PR DALY 22455, REfSfe it +
S ARIES A BT L, S AL R SRR T
R GFAEAE , SN SR BAAE | 38R AE K,
MR s e B f= ph g 112

TS WA SO R R R e - S Tk | Bt
MPPERY EEPN R R AR PSS, | 974 | JHLE,
X RAR SR A R T [ 457 1358, 3 hn IR iEe
71, IR XS TG EAT SR A RO 20

N AME Z2EF S i AR R B35 shid ol A
2 IR, AR FR I B AT iR
Je BT AR JE o S ReAE Sl S TR B e 7], 1A
Rk, WARERRE, AR TS T RN
whE P AN, FETOHR BRI AR AL AT DL i
HEALBREE , AT InK o> A B g s 3 R de
HE o
42 AREEWELERM. PP ERNIR

3 PR EFEY B N i E A ok FE 4L
1B, MY Y R . Ui RE
(3G R ZRITE, Y E S AL RS, #Y
B ARSI R A A ML S AR R A Kk -
LR B A e RS S A )E , X
FEA S A i AR A B B N B AR 5,
i HeaHURS, T e BT A A A
FEHONARREIE R 3 5K A5 FcsE
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e, AP E TR R AE AR ML A, s+
ek R RS E AR & R P MR R, HE
YR & 0 A AR KOAR R 36 s o W on A A
WIS | Pl - IREAE MR AN = A K
FarEmyg 3yt ah . BrokiERE. teAk, HEYE
R, $2m TS RRE S, N T3
() -3 e i i IS Ak . 3P PETE
HMYIE RS HYEW L. WN . W TIEDE
RIS R R B — R AR S, RPN
MR, A E RGP AL . Y ER
RS FEAR TP B, M L T
S AR BT PN () R R S, TR ) 8 X [ 3
R S B SR A R 32 B 3 e A A N B R
A S M SE B> e AR A DL R,
LR O 20305 shyi BB Rk 217 (13 B X 3,
ALY 5 X6 1) 3 B SR A B T A 32 M 5/

THYE RGN, MYEW N ST be
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e B A YT, RS E, B BE .
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YK shte, MRS T A7 AR KR
1RPREETT, A F T kb A /K AR A ) i i 37
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B, MYE R R 3T g
BP0 37.47 Lomin-g?, FRARZE . BARZEFIHEAR
AW N 3P b B EL T (R) S B oy
121.2%. 60.7%F1 108.3%., ¥y &7 [F] Ak Hb 45
PUFEECOT Y0 16.32%, TS | BAEHIEA S
F 8 5 N 6 hT w8 55 b A RD 38Rk b o il
95.3%. 78.5%F1 136.7%. +IEHTMIEAERY)E &
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HESKE | MR SACR . KEATEFIRIR . 3Rk
B A A PSR B2 /K (P<0.01) B IEAH
KRR, IR TS 1 b s PR R
ERF(P<0.01) E 2K R, HIEGTMIEEL.
5 - geh s R O A KT P<0.05 b i i
FAEAE R, IV R AR & A K
P<0.05 FAIRMEARE , RFREEYE R4 32
ANV Y ST (B0 R IES TR B S 1
HEERRIY 13 N8R, FIFHBEARE T T4
Brof3 3 4 85 brooh ME AR B B R Oy .
AS=-37.09-0.31SP+1.14SVW+0.57SC-0.30WSA-0.1
1AE+0.86SILT+2.87CLAY+30.00ROOT-0.13SOM,
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Anti-scourability and anti-erodibility of soil under different hedgerow systems
in upper reaches of Yangtze River
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Abstract: To study the characteristics of the soil anti-scourability and anti-erodibility and relation between soil anti-scourability and
other soil physiochemical properties, the soil anti-scourability, anti-erodibility and other soil physiochemical index under hedgerow
systems involving different species in upper reaches of Yangtze River were tested. The result revealed that, (1) comparing with those
between hedgerows, the soil anti-scourability within the hedgerows improved significantly. The anti-erodibility were significantly
different among the soil under hedgerow systems.(2) Under hedgerow systems, the soil anti-scourability were related significantly
with other physiochemical index involving soil porosity, moisture content, water saturated conductivity, water stable aggregates
content, soil silt content, organic content, soil bulk and soil anti-erodibility index. (3) Soil anti-scourability model under hedgerow
systems were established, and the model indicated that the soil anti-erodibility index highly significantly related with soil other
physicochemical index involved in the paper.

Key words: hedgerow system; soil anti-erodibility; soil anti-scourability; soil anti-scourability model



