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Abstract: The aim of the present study was to explore the differences and variation of the water storage capacity of soil and
shear performance between the sedimentation zone in front of and ridge behind hedgerows on Purple Soil Slopping Farmland.
This study set 10° Leucaena leucocephala hedgerows (plot 1.10) , 10° Vetiveria zizanioides hedgerows ( plot V10) , and 15°
V. zizanioides hedgerows (plot V15), from the Soil and Water Conservation Experimental Station in Suining, Sichuan.

There were sedimentation zones in front of the hedgerows on the up, middle, and down slopes and a ridge behind the
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hedgerows on the up and middle slopes at each plot. We collected samples of arable soil from these zones to a 30 ¢m depth.
Some basic physical properties and shear strength of soil were measured, and soil total storage capacity, flood detention
storage, internal friction angle ¢, and cohesion ¢ were calculated. The results showed that; (1) in the same plots, the
water storage capacity of the sedimentation zone in front of the hedgerows was better than that of the ridges behind the
corresponding hedgerows, and that the sedimentation zone had a higher natural water content by 6.52%—12.13%; (2) soil
disturbance and shear resistance of the ridges behind the hedgerows were higher than that of the sedimentation zone in front
of the corresponding hedgerows. The soil non-capillary porosity of ridges behind the hedgerows was significantly higher than
that of the sedimentation zone in front of the hedgerows by 5.61%—57.70% ; (3) in the same plot, the water storage
capacity in the sedimentation zone in front of the hedgerows showed the following order; down slope > middle > up slope,
and that of the ridge behind hedgerows was up > middle slope. This trend was obvious in plot V15; the soil total storage
capacity and flood detention storage of the sedimentation zone in front of the hedgerows on the down slope were 1.04 times
and 1.03 times higher than those of the up slope, respectively, and those of the ridge behind the hedgerows on the up slope
were all 1.02 times higher than that of the middle slope; (4) in the same plot, the internal friction angle ¢, cohesion c,
and shear strength in the sedimentation zone in front of the hedgerows were in the order of up > middle > down slope, and
that on the ridge behind the hedgerows were up > middle slope. This was evident in plot V10, where the internal friction
angle ¢, cohesion ¢, and shear strength of the sedimentation zone in front of the hedgerows on the up slope were 1.06, 1.09
and 1.05 times greater than those of the down slope, respectively. However, those of the ridge behind the hedgerows on the
up slope were all 1.04 times higher than that of the middle slope; (5) the rainy season had no significant effect on soil
disturbance, water storage capacity, and shear performance for both the sedimentation zone in front of and ridge behind the

hedgerows.

Key Words: hedgerows; micro-topography; sedimentation zone; soil total storage capacity; shear strength
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Table 1 Soil bulk density, porosity of sedimentation zone in front of and ridge behind hedgerows

L EERE T AE AALBRE BELBE LB
N Hedgerow Sampling Soil bulk density/( g/cm?) Soil total porosity/% Capillary porosity/% Non-capillary porosity/%
Plot code . .

position point 5H May 9 H September 5 H May 9 H September 5 H May 9 H September 5 H May 9 H September
L10 77 AR 1.33£0.03ab  1.32+¢0.02a  49.65+0.01ab  50.12+0.01a  31.53+0.02ab 32.12+0.03a  18.00+0.03ab  18.12+0.02b

HFLIK 1.29¢001b  1.3320.03a 51.16:0.00a  49.90+0.01a 28.99£0.01b  30.89%0.02a 19.01+0.02ab  22.17:0.01a

digk O ERIBUE 1.37:0.03a 1.37:0.03a  48.12+0.01b  48.25+0.01a 32.46:0.0la  33.38+0.04a 14.88+0.04ab  15.66+0.00b

HETHIK 1.2920.02b  1.33£0.05a  51.18+0.01a  49.97+0.02a 28.65:0.02b  29.75:0.01b 20.22+0.02a  22.53%0.02a

TH BT 1372002 1.3820.01a  48.19£0.01b  47.98+0.00a 33.4320.02a  34.35x0.0la 13.63:0.01b  14.760.03h

V10 i1 BRI 1.35£0.02ab  1.37£0.03ab  49.07+0.01ab  48.16+0.01ab 32.04£0.05a  35.53+0.02a 12.63+0.03a  17.04+0.04a
HTLIK 1312003 1.3320.03b  50.540.01a  49.68+0.01a 30.88:0.04a 34.15:0.04a 15.53+0.05a  19.6620.05a

L3 BRI 1.35£0.02ab  1.39+0.01a  49.04+0.01ab  47.36+0.01b  32.27+0.00a  35.72+0.0la  11.64+0.01a  16.76+0.00a

HFLIK 131:001b  1.3320.02b  50.60:0.00a  49.86+0.01a 30.38:0.02a  33.97x0.02a 15.90+0.02a  20.21:0.02a

TY EREME 1.3720.03a 1.41:0.05a  48.20£0.01b  46.93x0.02b 33.50:0.03a  36.28+0.02a 10.65£0.01a  14.6920.04a

V15 i3 EANREET  1.39£0.04a  1.38+0.03ab 47.64+0.01a  48.04+0.01ab 33.18+0.01a  35.70+0.02a 12.35+0.01ab  14.46=0.01ab
BT 1.3420.01a  1.3420.04b  49.51:0.00a  49.44:0.01a 31.4120.06a  34.20£0.03a 15.24x0.05ab  18.10£0.06a

Higk O ERIRBUE 1.40£0.03a  1.41:0.02ab 47.25:0.01a  46.84:0.01b 34.04:0.02a  36.58+0.0la 10.26+0.02b  13.21x0.02ab

BT 13320.11a 1.3420.05b  49.99:0.04a  49.44+0.02a 30.53£0.03a  33.28£0.0la 16.16£0.03a  19.46+0.03a

TYE ERIBUE 14320052 1.41:0.02a  46.05£0.02a  46.70£0.01b 35.56:0.02a  36.86+0.02a  9.84£0.02b  10.49:0.03h

T B A TIE AR (n=3) s RRVNE F-RERIR P<0.05 /K 125 5 B3 110 10° Hi A SRAEHI & /NX 10° Leucaena leucocephala hedgerows plot; V10:

10° FARFAHYIE /MK 10° Vetiveria zizanioides hedgerows plot; V15: 15° FARFAEYE/NX 15° V. zizanioides hedgerows plot

2.2 EEFIRBUEAE T IR HOK M RHIE A
MR 2w (Rl — & BRI L AR SR R TR ik, B RTIRBUIE A AR SRR
F15 9.36% (110) 19.75% (V10) H1 9.11% (V15) 5 5 Al i R 58 FH [A]Rp K AR A5 K B Bk T3 F +
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Table 2 Soil moisture characteristics of sedimentation zone in front of and ridge behind hedgerows

UL SRRE FIR kA CHICES %8y TR K A
AT gerow Sampling Natural moisture content/% Field capacity/% Saturated water content/%

Flot code position point 5 H May 9 H September 5 7 May 9 H September 5 J1 May 9 H September

L10 bk EHTAH 20.01£0.01ab  20.01£0.01ab  23.63£0.01a  24.3020.02a  34.50+0.05a  34.69+0.02a

A= 18.46£0.01bc  18.46£0.01bc  22.40£0.01a  23.29+0.02a  32.42+0.0la  33.06+0.02a

P EHTFH 20.2440.01ab  20.24+0.01ab  23.63£0.0la  24.3420.03a  34.18+0.02a  35.18+0.03a

BT 18.05£0.01c ~ 18.05+0.01c  22.14x0.0la  22.45+0.0la  31.94x0.02a  32.91x0.0la

T BT 20.4240.00a  20.42+0.00a  24.34x0.0la  24.92+0.00a  34.75+0.02a  35.65+0.03a

V10 N3 ERIAEAE 20.3£0.01ab  20.3+0.01ab  23.78+0.04a  25.86£0.0la  34.57+0.06a  34.67%0.01a

HTF LK 18.8120.00bc  18.81£0.00bc  23.53+0.03a  25.57%0.02a  33.2820.05a  33.12+0.02a

P BRI 20.4420.00a  20.44£0.00a  23.90x0.0la  25.61£0.00a  34.93x0.02a  34.92+0.0la

HTF LIk 18.52+0.01c  18.52+0.0lc  23.21£0.02a  25.58+0.02a  33.70£0.02a  32.72+0.03a

Tk ERTIAEAE 20.5220.01a 20.52+0.01a  24.39£0.0la  25.84x0.02a  35.12¢0.0la  35.1920.03a

V15 o4 BRI 20.97£0.01a  20.97+0.0la  23.94x0.0la  25.95+0.02a  34.73+0.0la  34.96+0.0la

BT 19.45£0.01b  19.45+0.01b  23.47+0.04a  25.49+0.02a  33.42+0.05a  33.38+0.0la

ik HRWBAF  21.00£0.00a  21.00£0.00a  24.37+0.02a  25.96+0.0la  34.81x0.03a  35.19+0.02a

= 18.90£0.01b  18.90+0.01b  23.23£0.04a  24.84+0.00a  33.10£0.04a  33.25+0.0la

T3 BRI 21.23£0.01a 21.23+0.0la  24.88+0.0la  26.09+0.0la  35.54+0.04a  35.34+0.02a

2.3 ERTIEUH RS 3K K EERRAE b

3R R R E T P T LB A A R AR TR RE R B K MR P A )
1 A B A LB 75 0 R AF IR AF KA BE S iR 3 R, TR — Y R I AU e %
ZERAF LR RFE T L3k, o L10 . V10 A1 VIS AN ERTIR B L 5E0EA 3 E N 3005 9.54% |
8.38% 1 9.53% , [Rl—/INIX, B AR -39 B2 28 A Bt R 28 24 0 R 3> s> B3 B 300k B3 s>h
P BRI A T SR SR PR T VIS NS i B R B ok E A 1.02—1.05 £
1.02—1.04 % ; BN LI EERE R LRSS L35 300 h 3 1.01—1.07 £5H1 1.05—1.08 i ; 7] — /M X, Bl
R N IR 49 R A T 2 KT R R, RV L AR VIO I VIS ANX S Z A, FEAS [FIAE )
BT BRI FUE R IR R R ARSI VIS> V105110, BVF A SO 5 /s X R
RO A LI K BE U TR S UAED B /MK
2.4 ERTIVEUHE R R £k BT M REARAE AT

F A4 ROR T EHTRAE R T R RN BRI A AR ) MR T TR, WA S
IR EEE A KGR ) B b B R A B AR R K A/ NXE B BN Rk N EE A
TR = 1.34%—6.52% , BN £ 3R - HERG R I B B Bl 5 0.47%—10.88% ,100—400 KPa fiif %
TE T IR BT R B A B RTINS 0.48%—17.72% , [a]—/NX., & AT IRARHE H P BE R A K BB T &
100—400 KPa faf#% ¥ 3P BT 50 R IR T3 >rhdes T BT 13R85 B3>l WM AR K
100—400 KPa fif 2% F +3EHTBT5R E T 5 A4 V10 /N 24k e B &k, E 38 R RS 20 91 8 R B g
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1.06 15, 1.09 1551 1.06 %, & T L3k FIHh i 1.06 45 ; B0 BRI FUE N 3k H3Eh T M fE
YT HRZEREA . A FER S A BT S AT A E T LR PT I PERES SR B VIS>VI0>L10, F AR
FRSH A PR P RE T

R3 ERIRTEME T LR Bk ERSE

Table 3 Soil water reservoir of sedimentation zone in front of and ridge behind hedgerows

S s 1 — . SHEVH: 2 g%
MG il{i% Sfm*iél:g AR Total storage capacity/ (/hm?) Flood detention ftzaf zpacity/(t/hm2)
Plot code position point 5 J May 9 H September 5 J1 May 9 J1 September
L10 Tk BT AR 1378.3ab 1375.34a 432.40a 411.80a
HH L 1258.86b 1315.82a 389.30a 389.10a
F BRI 1408.43ab 1447.09a 434.50a 445.80a
BT LI 1240.30b 1308.43a 380.80a 416.00a
T BRI AR 1431.35a 1474.41a 428.40a 444.00a
V10 ot BRI 1396.95a 1429.24a 435.80a 363.20a
E A= 1308.21a 1326.15a 381.90a 301.70a
g BT 1415.70a 1461.47a 447.50a 389.85a
BRI 1323.43a 1304.84a 411.90a 285.80a
T BT 1446.14a 1481.89a 441.00a 393.60a
V15 ot BRI 1444.93a 1444.44ab 449.40a 373.50a
BT 1341.61a 1341.33b 399.20a 315.40a
i BT AR 1457.91a 1485.96a 436.70a 388.50a
BH L 1308.10a 1335.19b 392.10a 336.85a
T BRI 1521.01a 1496.42a 454.20a 390.70a
R4 ERRTEME TR TERRER ISR
Table 4 Shear strength and its parameters of sedimentation zone in front of and ridge behind hedgerows
WE KRGS BiE OREES WEESEA ¢ B ¢ AR T (KHU5Y3RE Shear strength under different loads
Time  Plot code Hedgerow Sampling Internal friction Cohesion ¢
position point angle @ 100 kPa 200 kPa 300 kPa 400 kPa
5H LI10 EYE ERTIBME 23.108£1.704a  15.458:1.545a  58.202+4.078a  100.945+6.288a 143.688+10.169a  176.781211.406a
May BT 24.001£1.159a  15.531£1.657a  57.10724.806a  99.684x4.244a 141.594+10.234a  183.089+11.683a
L1713 BRI 22.699+2.301a  14.749+1.653a  54.709+4.573a  94.529+5.791a  134.015£9.340a  173.216+10.714a
BT 23.900+1.208a  15.237¢1.815a  56.99324.365a  99.417+4.295a 141.173+10.175a  182.09310.958a
T BB 22632619970 14.778:1.429a  55.135%4.522a  95.598+4.853a 136.062+11.339a  172.779+12.338a
V10 iR EHTRFEE 25.94621.264a  17.267£1.907a  62.721:4.641a  108.841:4.948a 154.627+8.159a  198.405£10.319a
BT 26.644+1.498a  17.776£1.493a  64.44624.161a  110.450+6.384a 157.120£10.052a  203.785:11.938a
g ERTRERE  24.766£1.099a  16.093x1.959a  59.666+4.903a  102.906+5.237a  146.813+10.021a  188.991+12.499a
BT 25.096+1.102a  16.749£2.574a  61.61925.834a  105.889+4.829a 150.293+11.086a  191.955211.205a
TH ERBUE 24553227250 15.84421.893a  59.177x4.369a  102.844+5.986a 146.510£9.606a  187.253%10.915a
V15 B BRIAE 26.52840.534a  16.014:2.411a  63.624£2.042a  99.300£7.151a  156.977£2.769a  201.2153.382a
BT 27.528+1.211a  18.586£2.641a  67.90625.491a  116.893+5.829a 165.879£9.361a  210.768+10.028a
L3 EHTRIEE 26.01622.642a0  17.383%2.119a  63.427+4.540a  109.037£6.316a 155.313£9.842a  199.012£10.512a
BT 27.349+1.454a  18.6613.108a  67.12124.762a  114.948+4.914a 163.441£10.471a  209.591211.098a
TYE ERIBUE 25.490£1.989a  17.139£3.264a  62.572%4.232a  107.839£5.37%  153.439£9.556a  195.095210.856a
9A L10 By BRI 23.153+2.069a  15.534+1.420a  56.440+5.123a  97.074+8.268a 137.707+9.414a  177.175+10.156a
September BTk 24.277+1.202a  15.779£2.651a  59.25324.584a  102.393+7.539a 145.866+8.026a  185.264+10.986a
Hi ERTIAEE 22710523252 15.038:1.147a  55.30126.028a  94.611x8.344a 134.921x9.071a  173.58310.377a
BT+ 23.948+1.184a  15.700£0.666a  59.596%2.656a  103.306+4.569a 147.350£6.956a  182.886+8.934a
T AR 22.61021.678a  14.104x1.050a 5453423784 95.164£7.477a 135.46028.745a  171.951x11.604a
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N B %#}5 Wgﬁﬁﬁ 40 B AEGE T B Shear strength under different loads
T Plot code Hedgerow Sampling Internal friction Cohesion ¢
me 0% position point angle ¢ st ¢ 100 kPa 200 kPa 300 kPa 400 kPa
V10 B3 BRI 25113222592 16.349+2.126a  60.582+7.514a  103.815+8.904a 147.715£9.072a  191.672+12.852a
BTk 26.070+1.280a  17.250£0.558a  62.886+2.814a  107.523£5.072a 154.160+7.331a  199.2499.491a
HyE BRI 2475318532 16.188+2.759a  60.415£3.698a  104.308+4.722a  148.201+6.758a  188.998+9.658a
BT+ 25.13821.094a  16.674£2.427a  60.87422.499a  104.807+3.040a 149.074+6.117a  192.173£9.989a
T BRI 24341227040 16.139£1.805a  59.512+5.694a  99.385:8.992a 146.139+9.387a  186.072+10.666a
V15 bk EANREGE  26.305£2.804a  17.748+2.209a  63.768+7.186a  110.455+8.268a 155.808+9.518a  201.391:12.724a
BT K 27.345+1.420a  17.973:0.968a  66.1233.677a  114.449+7.082a 162.776+8.291a  208.88+10.721a
Bk BRIV 25.618£2.637a  16.80241.996a  62.012£6.228a  106.889+5.532a 151.766+8.113a  195.647+10.392a
BTk 27.087+2.071a  18.630+1.709a  66.566+3.091a  114.503+4.493a 161.773+6.631a  20.132+9.164a
TH BT 2547844.708a  16.445£3.116a  59.285+5.886a  105.458+7.057a 150.298+9.052a  194.317+10.190a
3 g

Y BAT R 3T S5, 4 e B S K ROR B SR BT BT SR VRO L AR R B, ] —
B B AT TR GROK K RE U TR IR MR ek R LA K T A RE S 0 T AT
FUlY o 3 RE-S R B AR AL T D A A RIS R M R A EROR A | 3 A R AR R
(40K 5T, B 2484 00 < 0.2 mm i 2 3B ADR 3 ik, JEHUZ 0.2—0.05 mm RiZE AT, LA, B
5 P AEU R b (BT RN ) BORDRL S i RSB R EOR T R (BT 30 | B RSB RS LU
NIEAHIC R AT S0 AR W38 UHOCOC R . AR P AU LA | BRI R TE T
EIR XS RARAY SR A AT, (LEF IR EAL BRI TR RTET X 5 B SCR P ST A
— B, XAl AES AR P e S (AR B AT B A E T R DIBRAR AN R LU B T PP o R
RIBAR T IR O, 3 AT RE B BT LB A AL o, BROK PR AR 4 8 LA TR R AR K
FAEYITE S, AR R AR W S eSO -3 FLBUR B , 1 1 3 (138 UM R MK PERE ™ B R &
WA AU EE AR B A FLBR R Ay i MRy . 5 e B AL IR Rk T84 FL B R MU A e, 8 it AR
LKA R HOK PR AR TR L8, 3 5TE = RS BRI IE], T AR B R R Rtk
R T 0 A AR AT IR GOKICOKBE LT E T 2k, HETT IR A AR A AT AE DN RS
4 R A TR A R BB R A R R AT LA SR AR 3 5 o DL S IR M AR T O R
TR B IR AR, T R IO MR REEE AR

ABIFFE R W B TR CRK K BE 7 BRI R N 3> bl B3 8T L IRGOK K 1 ¥ 3>
W, IR ST ZRRT X A] e PR K m BRI Vb O, A B K, 3tz BB ) AR T E T ik, AT AN [
Wl E RTINS BT LK R A AR AR A P 2E . R MR A R B A E T £
WA HELRARIT K BE AR AT RE-S5 8 AT AR AE S L IAE T A MUAR AL A5G  h THEK T AR V0 B R
Wes>rhe> B3, AT RSB W AT R —/NXCR BB AT LK BE T AL, R —/NX, B AT AR e
FESES KGR T) ¢ FIPLOT s BE X R B B3> e o, &R L SO PERE R Dy B3> v, TR AT > T
FIa o ATRESRARTUBOR , X AR A phl GE 7 RE58 , RU VA BV AN R AR S i 5 R F AR AT E o L3>
3> T I, IZERT>S 3, B AR [R] — N X _ESET R IR SRR R, P R gy o
Fe HARRR/INT RO 20T, LS ACRBE i, AR BT 39 e I REAR X 52402 5 JLIR ™) A e 4 SR AR, 3k T
AE PR A 15 7K 8 g I 20/ R ) ORG 58  FIBE#8

AN AT 150 A AR FOAR ) B /N DB ATV 5 R R I ST SR B AL T 10 B AR B, 10°
FR S VA B U R 55 . AR E TR ML TR R S WA E |, ELRE R A R TR s T ey 5
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I SR P SR AR KT A TR RO HUR KO A M UR T8 % 3K, T
ST AN IR AR BRBRE AT TR TR 3 MO A T R IR0 BRIk B 5 4 3
RS B 4556 W AV 00 - 0T SRR3R 8667 S TR 1 0, 4 525

4 Zig

1) [F—8&47, e B LI R - 5K o3 34 S A i AR Bk, b B A A AR IS KR EE T
T E T 6.52%—12.13% ; T HEESLIE AR BE LB E T R0, b E T AR B E LR E
HTIA R B 57 5.619%—57.70%,

2) [A]—/INX, BRI 0K K BE I T8 T L3k B it BT Gk I K BE J1 #4808 T 3> h
o> B3 TTET LI R 3> g s 25/ DR 3SR IR AR T AROK IR PERE S AL, Horh VIS NX B
Pl B, RS HIA R (_EYETR 3K) AY 9 PR 2R R 2 43 R L B R IA R (2o T
T A4R) 1.04 45501 1.03 £5(1.02 £%) o

3) Al —/NX BN 3K ST BT HERE UL T B R B Ar IR I EERE M ORI ) ¢ NPT SR A
BRI Ry B> rh ST BT R0y B3 il & NX EBCETS IR R R, Herh Vo /DN IX
iR W, BRI (LB 130 LIRS PR IO T B BrIRBAE (BT E TR 230
1Y 1.06.1.09 f5F1 1.05 £5(1.04 %) .

4) T 2RI I S FTR A AR IR A AN oK YK BE T K5k RE 4 TC W S
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