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Abstract; Based on a long-term experiment of using hedgerow to control soil and water loss, this
paper studied the composition and stability of soil aggregates in a hedgerow-crop slope land. Com-
pared with those under routine contour cropping, the contents of >0.25 mm soil mechanical-stable
and water-stable aggregates under the complex mode hedgerow-crop increased significantly by
13.3% —-16. 1% and 37. 8% -55. 6% , respectively. Under the complex mode, the contents of
>0. 25 mm soil water-stable aggregates on each slope position increased obviously, and the status of
>0. 25 mm soil water-stable aggregates being relatively rich at low slope and poor at top slope was
improved. Planting hedgerow could significantly increase the mean mass diameter and geometric
mean diameter of soil aggregates, decrease the fractal dimension of soil aggregates and the destruc-
tion rate of >0. 25 mm soil aggregates, and thus, increase the stability and erosion-resistance of soil
aggregates in slope cropland. No significant effects of slope and hedgerow types were observed on
the composition, stability and distribution of soil aggregates.
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Fig.1 Distribution of experimental plots and sampling sites.
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REETF 2010 4 10 H 76 P48 b B4 Be 9% BH
A FEIR LR 5 1 56 0 10 3 A ) 85 A AR
AR S 6 MEF/NX AT, BA RN
XK/NH 20 mx7 m, PUJE S5/ SEK K e
ik b, RIS 6 AL B, Hirb 2003 #b ik H L4
FRARAVE (T,) 45 5 SRR (Amorpha fruticosa ) [RIAEA
FECT,) FEHRERIVERAE (T, ) ; 13w M A
fE(T,) EALETE (Medicago sativa) [AIWERAE(T;) |
FEH( Eulaliopsis binata) RIVEARAE (T, ). 1997 4FFAE
TS EHK 7 m, 95 0.5 m, I 6. 16 m(J&l 1).
AP E R R AP RR L2 1.

2010 4F 10 AR /DX B o T 3 A3k
A PR B gk 1.5.3.5.5.5 m &b>R4E 0 ~ 20
em FEFOR 2 ANE AL R REK RS K
SR, U T SR R TR R BT, N B AR
10 ~12 mm F/NR FEBR AR FIA BR. B 2 A&
REERA, Rk, B 500 ¢ BRE4Re: KT, &
.
1.3 WEmH Sk
1.3.1 HIENUMRS A M R AR S e SR 1
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Table 1 Soil physico-chemical properties under different hedgerow patterns
e b wbRL BPRL KPR AE O SALE APUER eR EXU Exil AR AR T
Slope Treat-  Sand Silt Clay Bulk Total Organic  Total N Total P Total K Available N Available P Available K
ment (%) (%) (%) density porosity matter (g-kg)(g-kg!) (g-kg') (mg- (mg - (mg *
(g-em™) (%) (g-kg') k) ke™") kg!)
20° T, 59.8 2.5 18.8 1. 46 49.7 6.38 0.59 1. 06 20.77 26. 11 10. 09 45.29
T, 58.5 22.0 19.5 1.39 50. 1 7.34 0.68 1. 14 21.05 33.45 11.04 49.02
Ty 55.3 249 19.8 1.38 50.2 6.70 0. 61 1.11 21.34 32.38 11.22 46.97
13° T, 61.1 19.3 19.6 1.43 46.4 5.88 0.53 1.04 20.25 25.86 7.76 45.81
Ts 59.2 20.6 20.4 1.34 49.2 7.07 0.62 1. 11 20.91 33.18 8.09 47.91
Ts 59.3  20.6 20.1 1.34 50.1 7.10 0.61 1.12 20.32 30. 40 8.26 54.51
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AN T R R B R &, 105 C TR HET AR
.

1.4 HfEiba

+ 3 PH SRR FY -2 i E 42 ( mean mass diame-
ter, MMD) JLf[F44 5 4% ( geometric mean diameter,
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#>0.25 mm 5 PR AR IR 2 (percentage of ag-
gregate destruction, PAD, s ) 115 77 1k S UL SC ik
[12-13].

K Excel 2003 F1 DPS 7. 0 k{484 4611
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KA 15 158 DR, s UM K.

P RE T AE) & R E AR AR 25k g + )%
BUBRS E PR SR AR 51 5 0 A5 e A A R A
F25E 20°8 M SLAEMEL (T,) FIE MR (T,) M4 & H
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ST T, , Hrb k2% <0. 25 mm 35 83K 13°
e A () PR (T,) ALY Mok 2% >2 mm ()
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Table 2 Composition of soil mechanical-stable aggregates under different hedgerow patterns ( % )

Y Kb 3 ki4%t Size (mm) DR, »5

Slope Treatment >10 10 ~5 5~2 2~0.5 0.5~0.25 <0.25

20° T, 15.9+4. 0a 17.3+4. 6b 13.4+1.3b 27.5+2.3b 4.2+0. 8a 21.8+8.4a 78.2+8.4b
T, 15.9+6. 4a 23.1+5. 8a 15.5+1.5a 33.0+6. 0a 3.7+1. 2a 9.2+4.7b 90. 8+4. 7a
T, 18.6+7.3a 23.9+3. 6a 16. 1+2. 2a 29.3+5. 4ab 2.9+0.4b 9.3+5.6b 90. 7£5. 6a

13 T, 17.1+5. 1b 17.7+4. 4¢ 14.4+2.4a 25.0x1. 5a 6.7+3.9a 19.3+8. 5a 80.9+8.5b
Ts 26.3+10. 8a 25.1+5.2hb 14.6+2. 1a 22.9+7.0b 2.3+0.9b 8.9+6.0b 91. 1£6. 0a
Ty 18. 6+10.4b 31.8+4. 8a 14.6+2. 8a 24.3+7. 5a 2.4+0.8b 8.3+3.9b 91.7+3.9a

[RI B[] B 2 s A P ] 22 57 i 2% ( P<0. 05) Different letters in the same column meant significant difference among different treatments at 0. 05 lev-

el. T[d) The same below.
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Table 3 Composition of soil water-stable aggregates under different hedgerow patterns ( % )

g L3 kifE Size (mm) WRy, s

Slope Treatment >10 10 ~5 5~2 2~0.5 0.5~0.25 <0.25

20° T, 2.1x1.4b 5.0£2.7b 7.9£2.7b 13.323.3b 2.7+1.1b 67.0+11.1a  31.0%11.1b
T, 4.8+2.2a 8.122.2a 11.3+2. 3a 18.6+2.2a 5.5+1.8a 51.7+10.1b  48.3%10.1a
T, 4.6+2. 1a 8.03. 6a 11.2£2.7a 17.4+3. 4a 5.6+1.2a 53.8+12.2b  46.212.2a

13 T, 2.9x1.4b 7.0%1. 4b 7.8%2.0b 15.4+3.0b 3.7+1. 1b 63.2+8.9a 36.8+8.9b
Ts 6.5+2.9a 10. 62. 8a 9.5+2.0a 18.7+2. 5a 5.7£2. la 49.1+11.9b  50.9+11.9a
Tq 5.8%2.5a 10.0£3. 2a 10.4£2. 3a 18.1+3.9a 6.5+2.7a 49.3+14.3b  50.7+14.3a

LB WR, s b T, 40 3 43 55 1 25 38 i 55. 6% F
48. 8% ;13°3 s T, FIl T, AbHH 43 WR, ,, /35 T,
ALFR 2N 38, 4% F1 37. 8% . AT WL, K W R A A
Yres nl LA 0 hn 5 WR, ., HIEE O MY
P05 I WR, , BOAKON R A

P3RS AE P 8 AR MR £ g+ 5
TR A SR A4 1 34 5 0 A o R AR A7 A I 35 22
5. 20°3 H T, Al T, Ab BERLZE >S5 mm (KR |
5~2mm (AR 2 ~0.25 mm (/DA REK)
KA M A R AR A A L T, Ab H G
M77.5% ~81.7% . 41.8% ~ 43.0% . 43.8% ~
50. 6% , Miki 2t <0.25 mm I KFa MBI RIE& G &2
o T AbFR R 0 19. 7% ~22. 8% ; 13° 34 T, il
T b H A 45 9%+ EK R vk A R AR & b 5 T, Ab BEAR
et A AR S Ho, k h h R KRR M TR IR
SE R ERI 59.6% ~72.7% . 21.8% ~
33.3% 27.7% ~28.8% , Mk <0.25 mm +HEK
Fa b A B AR & e 70 22. 0% ~22.3% . W] W AW
B RS T R o NV R AR i, U
SR A A, T A B T4 i - 3 A R AR B R
FEPERIGT . [R]—3 TR AN [RIAR 4 8 b ) 45 % 1
BOKFHER IR S i 2E R E.
2.3 FEYE AR A b A 39 PR TR ) R AR

- A R AR A2 i ELAR (MMD) L[ -3

x4 FREVERXTHEARFREESH

HA(GMD) [ BRIAMEAER (D) FikifE>0. 25 mm
B R AR BN R (PAD,, o, ) # 1] LR AR £ 18 1 2R
TRfRG B FERE. Hodh  MMD 1 GMD Jz e 39 [ & 44
RINGFATARBL , AR 8RR 7 A1 SR A4 1) 1 24 Rz A2 1A
S RRE PEARR S 5 D SRAE R AL A L
HA SRS, D H#)N, 3 HA B KA R 25
PAD, ,s 7/~ T3 RARAE K LA BT W o0 ORE
PAD, s fE#/]N , 39 R AR (e P e

3% 4 A, 200 3 T, A0 T, Ak B 4 AL A
FE T AR AR TN K B2 ] R AR %) MMD F1 GMD A<
HRRFERT T ACBE i D FI PAD, o 4 58 25088 ;130
Wi T, F0 T AEEEAG MMD AT GMD 35 8 3 K F T,
ARFR T D A PAD, ,, ¥ 8 308/, KBS WS
MR AR L A -RAE S B AR 0T L 2
PR RE b - S5 P SRR (R ST Bk AR A R R
A5 | AR T I SE AR IR AR ) AT B i T AT R A
AR k.

2004y T, F1 T, kb3 PAD, ,q HE T, &b 3343 5| f%
1% 22. 9% F1118. 9% , 13° 3 1l T Fl TAEF PAD, 5 b
T, AL BRI AR 18. 9% F1 17. 8% , W] WL, Fiti 35k )i 448
K AEDE 4 o I A R AR RS e M RO W] .. [+
—HFER R RIAE Y b R] I LR A 1 A SR A
HUKFEME A BRAK RS MMD ,GMD D 1 PAD, ,, 3170 &
e

Table 4 Stability parameters of soil aggregates under different hedgerow patterns

b33 PG BUAURS S T I 2 K AT R A4 ZIP LS
Slope Treatment Mechanical-stable aggregate Water-stable aggregate ey N
FHFE AR JUTFER B TR EAR LR ER B4R PADy, 55
MMD (mm) GMD (mm) D MMD (mm) GMD (mm) D (%)
20° T, 3.77+0.71b 1.90+0. 62b 2.56+0. 16a 1.21+0. 45b 0.51=0. 14b 2.89+0.04a 61.2+10.4a
T, 4.28+0.91ab  2.63+0.74a 2.30+0. 13b 1. 86+0. 45a 0.75+0. 19a 2.81+0.05b 47.2+8. 6b
T, 4.6120. 87a 2.87+0.81a 2.30+0. 15b 1.82+0.57a 0.74+0. 24a 2.82+0.06b 49.7+10. 6b
13° T, 3.91+0. 88b 2.05+0. 82b 2.53+0.20a 1.46+0. 34b 0.58+0. 12b 2.87+0.04a 54.9+7.2a
Ts 5.34+1.22a 3.52+1. 14a 2.31+0. 15b 2.15+0.57a 0. 84+0.27a 2.80+0. 06b 44.6+9. 8b
T, 5.09+1.08a 3.36+1.0la 2.30+0. 10b 2.06+0. 58a 0. 82+0. 26a 2.80+0.08b 45.2+13.7b
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Fig.2 Slope distribution in the content of >0. 25 mm soil water
stability aggregates and fractal dimension of water stability aggre-

gates under different hedgerow patterns.
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e RS SR (D) 7T FH TR AE e A R
TR EFRE M SR AE ) R BriE e A, DL S B
PERRAYOES ) e R T I A 5 5% 4 A g 1Y)
O HEAIUAMAS A 1 A SR AR Oy 5% R, DA 3K
Tt AR T A B0 A AN TR AB P A - 4 A
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5 39 LTRG24 R O ok
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5 5L AR Bu U I ST 4 SR AR L. SRR
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