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Characteristics of Runoff and Sediment Yield in Purple Soil Sloping
Farmland Under Different Tillage Patterns in Suining Formation
REN Yuzhi', ZHENG Jiangkun', FU Yan', WANG Wenwu',
ZENG Qianting' , XIANG Minghui*, CHEN Xin®
(1. University Key Laboratory of Soil and Water Conservation and Deserti fication Combating , College of Forestry, Sichuan
Agricultural University , Chengdu 6111303 2. Suining Soil and Water Conservation Ex perimental Station , Suining, Sichuan 629006)
Abstract: Based on the rainfall data from 1989 to 2016 in Suining Soil and Water Conservation Experimental
Station, four rainfall patterns were classified, which were rainfall pattern [ (long duration and light rainfall
intensity) , rainfall pattern [[ (long duration and moderate rainfall intensity), rainfall pattern [[[ (short duration and
moderate rainfall intensity) and rainfall pattern IV (short duration and heavy rainfall intensity). Meanwhile, four
periods were selected according to the tillage patterns to analyze the yield law of runoff and sediment on sloping
farmland. The results showed that: (1) During 1991—1992, contour ridge and furrow treatment closed at both ends
was the best pattern to preserve soil and water, and there was no significant difference among the rainfall patterns
(P>0.05). The effect of slope furrow ridge treatment on soil and water conservation decreased with the increasing
of the angle between ridge and furrow. (2) During 2004—2005, sediment yield of sloping ridge plots was
10~20 times that of cross ridge plots, while runoff yield was 1~3 times, which indicated that the reducing
sediment effect of the cross ridge was better than its reducing runoff effect, and the soil and water conservation effect
of planting Hemerocallis citrine Baroni was better than that of planting Zea mays. (3) During 2006—2008,
planting hedgerow of Leucaena leucocephala disturbed the surface soil of the farmland at the initial stage,

therefore the runoff and sediment yields of hedgerow plots were larger than that of the control plots, and

W5 B H#:2018-09-07

FENIE P E L BE S m E S H (2012M511938) 5 [ 5¢ A SRR 2 2 e 00 H (41601028) 5 7K I #2225 P47 Ml BHF & T (201501045) 5 14
N4 e RE K AR 55 FR AR B o RS2 0 = 7 A B T H

E—1EE ALWZ (1996, & ABHE, BTN FHE IS K+ EEFIFF . E-mail: 373632768@qq. com

BEES BT 1982—) B b B #z , EE NG A S KCAK 2 350 5% . E-mail:jiangkunzheng@126. com



52 BT 2 4 AN TR BF A AR U 38 7 458 00 B o ™ 3 7 VD R AE 31

there was no significant difference in runoff yield among different rainfall patterns(P>>0. 05). The sediment
yield of Z. mays/Ipomoea batatas and Triticumaestivum plot on the cross slope under rain pattern [[ was
significantly higher than that of other rain patterns (P<C0. 05), which was 4. 4~26. 7 times that of other rain
patterns. (4) During 2013—2016, the hedgerow had been colonized for three years, the soil and water
conservation effect of hedgerow plots were better than that of control plots, and the sediment reduction effect
was better than runoff reduction effect, and the soil and water conservation effect of Vetiveria zizanioides
hedgerow was better than that of L. leucocephala hedgerow. Under rainfall pattern III, there was very
significant difference in sediment yield among the plots (P<C0.01). On the whole. contour ridge and furrow
treatment closed at both ends was the best way for soil and water conservation. Hedgerow had obvious effect
on reducing sediment yield, but it increased sediment yield at the initial stage, and occupying farmland and

affecting machine ploughing were also weak points. Therefore, suitable tillage and cropping patterns should

be selected in combination with natural economic conditions.
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P4 P5 /NP3 8 10 i AP35 72 b A T W A A
Ko AT &85 002 1A 4 A/NXE
11.7,11.6,8.5,9. 9 5, R I W AU Y 6. 2,2.7,2. 1,
4,545 = IV LR 14. 8,16, 3,11, 9,6. 2 f%; F 1y
VR R E T WA P1.P3. P4 P5 /NIX (Y 17. 7,
16.3,9.7,15. 3 f5, & M FAY 8. 3,1.8,1. 7,4. 4 fi%,
BNV AR 23.5,23.6,14.3,10. 5 1%, 1 P2 Fl P6
INX e KA S s A e b s AR TR AR
SRS L TG HE W B AR B M N XL B Tl Bk 28 O AR
DX, P 0 F2 A2 B W R s, I RN R Sy L
VOB B R i A /N DX AR B R A FH 5 T
T PR F- B4 52 ) 7 (11 T 26 7 V5 D A e

R 5 2006—2008 FR[E MR LR T &N =R~ 4T

BHANK A e RN i U
mm (kg * m %) (ts km ?)
1 2.0442.39aA 0.04740. 04aB 1.34=+1.57bA 5.5346. 74bA
il 5.7641.29aA 0.0740.01aA 15.67+12. 04aA 98.06+89. 58aA
Pl | 3.11£2.70aA 0.0640.05aA 2.5242.21bA 11.79+10. 51bA
v 1.31£2. 26aA 0.03=£0. 05aA 1.06+1. 84bB 4.1747.22bB
1 4.30+1. 14aA 0.09+0.02aAB 42.564+74.56aA 231.924421. 66aA
I 9.95+6. 03aA 0.1240.07aA 20.59412. 41aA 242.22+247. 60aA
b2 I 8.1248.39aA 0.1540. 14aA 50. 29472, 73aA 302.09+334. 51aA
v 5.4344.33aA 0.1540. 14aA 11.11£6. 12aAC 45.93429. 25aAB
1 2.1842.53aA 0.04740. 05aB 1.47+1. 70bA 6.4047. 43aA
ii 5.8241.01aA 0.0740.01aA 17.0010. 30aA 104. 03+76. 75aA
P3 I 4.74+4. 86aA 0.0940.09aA 6.2848. 67abA 56.43+87.55aA
v 1.40+2. 43aA 0.032£0. 05aA 1.04=+1.81bB 4.4047.62aB
1 2.06+2. 40aA 0.0440. 05aB 1.4741. 70bA 6.05+7.08aA
1l 4,6140. 28aA 0.0640. 00aA 12.46+7. 94aA 58.46439. 95aA
P I 3.6343.25aA 0.0740. 06aA 5.8247.87abA 35.00450. 27aA
v 1.31£2. 26aA 0.0340.05aA 1.05+1.81bB 4,1047.10aB
1 2.1342.49aA 0.04740. 05aB 2.0642. 38bA 8. 78410. 20bA
i 6.4840. 48aA 0.0840.00aA 20.36+10.07aA 134. 29474, 98aA
P I 4.3443.77aA 0.08+0.07aA 4.55+5.50bA 30. 55438, 11bA
v 2.61+2.27aA 0.0740.06aA 3.26+2.91bBC 12.74=£11. 25bB
1 6.4541. 24aA 0.1440.03aA 35. 60459, 22aA 281.49+492. 19aA
ii 15.60£12. 62aA 0.1840. 14aA 23.3541. 80aA 375.514:322. 72aA
P I 12.56+13. 40aA 0.2440. 23aA 41.53457. 98aA 380. 954377, 40aA
v 7.9847.31aA 0.2240. 23aA 15.42-+10. 85aA 82.92461.07aA

3.4 WEWETME 3 E W BT
3.4.1 R —@ARE MY E T IHBZ R VAL

L B R K AR T ELAAR A B ORI TR AR 5
T X ATRE S 2 R A [R] 10 22 25 2 P A 5 i

R 6 vl 0,4 FREg AR SRR & AR 25
Wy E AR v i A 10N X R AR R B HI >
H2>H4;157/N X 28 H6>H5, P EHES] T %

T AR R RO AR L AR LR AR AR A B R A
BERETE R 2 A R, Hot T AR ZE R 0
b THI S B O 5 AR AR VD L KA
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HES Y EXENAR S RN R
KENXAE B . A2 00 R 4 RV AL T 4545
BT IR/ )32 SO 0 2 ORI A B /N X 25 F A
R D B A o AR T A A A b B AR T B R IR R AN B
. FVEATRIAL 157/ X [A] 25 5 8.3, 107X B/ X
2SN E LN T AP /NX S TP /N X
255 10 2 AN [RIRE ) B T 25 S AN B 3 T ZE IV R 7R T 4%/
XZHZEFARE, U EELIVIE T &/ X [H 22 5
AEENFHAT H 5 H2 H4 N Z R BE.H 5
H6 /NX 25 57 355 78 T R9 AU 4568 BE /IS DX [R] 38 21 4
FH2H(P<0.01), /IR R 382 2 AR
BN BT RS M /0N S 30 S M AR AL ) O L
e AV B T 30 A 33 Wl 3 SRR L A AR R U8 VD 2R L AR
SRR BRI/ INX B T I, Tl 2 o4 T 8 P 0 e
WX R R AT L b A G I AR B B X R R
Ye b i o HAT 1 2 BHAAVE T AR 2008 b A B [
YEF A6 NI YT 422 08 V0 50 f oy B I8 (EL i % T
SRR — 0BG 0, TG M R A R il R R B ) A,

IR AN Hmsa A

3.4.2 Rl—HMERBRGERER TR =K
WA REACRE. I WBANG T PR E RR AR
B AR AR AR K B E L N i
M= G EEW A, B EAR /N H I 5N
MR 22 S W L AL T L (IR 28 ] 3k 2 AR B 2
2256 /NN LRS- 42 SR AK I 1R B
5.3,4.4,6.0,4.4,4.1,5. 1 /%, HI A 6.5.5.6,
6.0,5.5,4.7,5.5 %, al 0 11 W 7Y 2 3 )l 3% 1T 7™ O e
JREMTAL, R R HLLH6 NX [ WAL ]
WHRZESEE SNWALEKREEZES H NXT
MF A5 IV E A 2 s s H3 /N T AL T,
IV RR Y 5 0 W 3 2 S, g AR R A B 0 H2 L H4 Rl
H5 /NX 45T AL ] 25 52 R 3. vl L A9 8 1) 1
RO B L BB AT AR /D R DR N 7 R VD B R I
10°/NK 35 & b T RS B A 90 88 1 20028 i
f£,H1 & H4 B9 5. 1 4%, H1 & H2 9 3. 4 5. H6 &
HS5 19 4. 1 4%, “F¥= 0 &AE 10°/hNX NV WA T Y
BERAC R M. H1 &2 H2 O HA NP 7. 1,7, 44
f o 15°/INXCHE IV I Y AR 988 /N XA 7 2 85 v i A

Rk, R S e — PR TR O 3R BN R 5 A
SEBREE . PoUb ke —E B MR TSR B A BT SRR ) ek
F 6 2013—2016 F£RE MM LR TN =R~ DT

kT GA V2 VIR =1 =N
BRNK &3] TR/ o K H(JE/, f':(/E‘/
By mm (kg * m™*) (t» km ?)
1 6.31+7.36bA 0.1140. 04BC 6.27+13.63aAB 128. 63+440. 64aA
. il 33.32£7.27aA 0.18%40. 07acA 6.91+£0.47aA 231.75465. 83aAB
I 5.12+0.87bCD 0.10=40. 03bcABC 3.59=+1. 30aA 17.81+3. 54aA
v 10.1548. 67bA 0.21=£0. 08aA 6.01=£6.13aA 87.61E114. 38aA
T 5.86+7.56bA 0.09=+0. 03aC 3.02+8. 29aB 56.07+£204. 10aA
Ho Il 25.51+8. 16aA 0.1340. 04aA 2.94+0.31aB 76.15+31. 89aC
Il 4.56=0.21bD 0.09=+0. 02aBC 1.0540.55aB 4.71£2.27aB
v 5.18+2. 88bA 0.12+0.00aA 2.00=£1. 38aA 12.33412.90aA
1 6.44+6. 85bA 0.1140. 04bcABC 4,29+5.59aAB 61.11+166.81laA
- I 38.86=+9.5%9A 0.21=+0.07aA 7.64=+0.43aA 298. 80490, 09aA
Il 6.47+0. 36bAB 0.13%+0.02abAB 3.51£0. 39aA 22.60+1.27aA
v 8.91£5. 81bA 0.20=£0.02aA 3.29+2.17aA 35.64+38.49aA
1 5.29+5.41bA 0.09=+0. 03aC 2.31+5.57aB 38.51+134.92aA
- I 23.44+8. 76aA 0.12=+0. 03aA 2.61+0.28aB 62.40£29. 42aC
il 4.26=+0.21bD 0.09=£0. 01aC 0.70+0.45aB 2.950+1.77aB
v 4.87+2.18bA 0.1240.02aA 2.0541. 65aA 11.78+12. 52aA
1 6.99+6.97bA 0.1240. 04aAB 2.83+8.27aB 65.06 +238.21aA
- I 28.394£5. 13aA 0.16=+0. 06aA 2.95+1.19aB 86.90+48. 93aBC
' Il 6.11+0.40bBC 0.1240.01aABC 0.86+0.17aB 5.250+1. 34aB
v 6.00+2. 57bA 0.15=+0. 03aA 8.53+10.67aA 64. 86+85.90aA
1 7.86+8. 33bA 0.1340. 05bA 10. 87+15. 57aA 180. 344574, 47aA
He I 40. 3748. 30aA 0.22=+0.08aA 7.48+0.18aA 302. 65469, 37aA
il 7.294+0. 39bA 0.15=+0. 01abA 3.53+0.72aA 25.85+6. 58aA
v 12.13410. 47bA 0.26=+0. 10aA 2.50+1. 64aA 38.87+46. 04aA
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