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Effects of maize straw buffer in preventing rill erosion on loess slope
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Abstract: Simulated rainfall experiments were conducted to study the effects of maize straw buffers laid
on different slope positions in preventing rill erosion on loess slope. Experimental treatments include two
slope positions (4.5 -=5.5 m and 6.5 —7. 5 m distance to the top) under a single simulated rainfall and
two successive simulated rainfalls with the rainfall intensity of 100 mm/h and slope gradient of 20°. The
results showed that under different maize straw buffer treatments total erosion amount decreased by
7.3% —14.2% rill erosion amount by 11. 0% —-30.6% sediment concentration by 3. 4% -15.0%
and proportion of rill erosion to total erosion amount by 5.5% - 12.8% respectively. Among all
treatments the best way to prevent rill erosion under the single simulated rainfall was to establish maize
straw buffer in the middle slope ( at 4.5 — 5.5 m distance to the top) ; the total erosion amount rill

erosion amount sediment concentration rill horizon density and rill average depth decreased by 14. 2%
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30.6% 11.6% 12.9% and 21.9%
straw buffer should be established at the lower slope ( 6.5 — 7.5 m distance to the top) for better

respectively. Under two successive simulated rainfalls maize

rill erosion amount sediment concentration rill horizon

25.0% 5.5% 15.5% and 16.3%
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prevention effect; the total erosion amount

density and rill average depth decreased by 13. 5% respectively.
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1
Tab.1 List of experimental treatments
Rainfall Rainfall Slone/ Maize straw buffer located at slope length
Treatments intensity/  duration/ > ope 1 2 .
2 . (°) Replicates
(mmeh~") min First simulated rainfall Second simulated rainfall
BR4 100 30 20 Without buffer 2
Single simulated rainfall CM-5 100 30 20 4.5~5.5m
CMT 100 30 20 6.5~7.5m 2
BR=2 100 30 +30 20 2
* Without buffer Without buffer
2
Two successive simulated B 4 CM5 100 30 +30 20 - 4.5~5.5m 2
rainfalls Without buffer
B + CM4 100 30 +30 20 Without buffer 6.5~7.5m 2
- BRH ; CM-5 4.5~5.5m ; CMT 6.5~7.5m
iBR2 2 i B+CM5 4.5~5.5m ; B+ CM-
7 6.5~7.5m o Note: BRH represents that single simulated rainfall was conducted on

the loess slope without maize straw buffer; CM-5 represents that maize straw buffer was established on 4.5 - 5.5 m slope length under single simulated

rainfall; CM- represents that maize straw buffer was established on 6.5 —7.5 m slope length under single simulated rainfall; BR-2 represents that two

successive simulated rainfalls were conducted on the loess slope without maize straw buffer; B + CM-5 represents that after the first simulated rainfall with—

out maize straw buffer buffer was established on 4.5 —=5. 5 m slope length under the second simulated rainfall; B + CM-7 represents that after the first

simulated rainfall without maize straw buffer buffer was established on 6.5 —7.5 m slope length under the second simulated rainfall.
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Tab.2 Total erosion amount

N
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rill erosion amount and sediment concentration under different treatments

Total erosion amount/kg

Rill erosion amount/kg

Sediment concentration/( g*L ")

1 ’ 1% 1 /% /% 1% 1 ’ 1%
Treatments v i i ° v
First Second  Reduction First Proportion Second Proportion Reduction First Second  Reduction
. . . to total . to total . .
simulated ~ simulated percentage/ simulated . simulated . percentage/ simulated  simulated percentage/
. . . erosion . erosion . .
rainfall rainfall % rainfall rainfall % rainfall rainfall %
amount/% amount /%
BRH 251. 0a 198. 3a 79.0 354.9ab
Single simulated CM-5 215.3a 14.2 137.7b 64.0 30.6 313.5b 11.6
rainfall CM 220. 3a 12.2 143.0b 64.9 27.9 309. 4b 12.8
2 BR-2 251. 0a 190. 2a 198. 3a 85.5 156.9a 82.5 354.9ab  260.5a
Two successive B +CM-5 258. 5a 176. 4a 7.3 202. 4a 78.3 139. 6a 79.1 11.0 383. 8a 236. 4a 9.3
simulated rainfalls B + CM7 240. 3a 164. 6a 13.5 174.4ab  72.6 117. 6b 71.4 25.0 395. 3a 246. 3a 5.5
P 0.05 . Note: Different letters in the same column represent significant difference at P =

0.05. The same as below.
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Tab.3 Rill horizon density rill average depth and rill erosion intensity under different treatments

Rill horizon density/% Rill average depth/cm Rill erosion intensity/( kg*m ~2)
1 2 1 2 1 2
Treatments 1% 1% 1%
First Second Reduction First Second Reduction First Second Reduction
simulated ~ simulated percentage/ simulated simulated percentage/ simulated ~simulated percentage/
rainfall rainfall % rainfall rainfall % rainfall rainfall %
BR4 17. 0a 7.3a 13. 2a
Single simulated CM-5 14. 8a 12.9 5.7b 21.9 9.2b 30.3
rainfall CMa 16. 2a 4.7 5.8b 20.5 9.5b 28.0
2 BR=2 17.0a 23.8a 7.3a 9.8a 13.2a 23.7a
Two successive B+ CM-5 17. 7a 21.9a 8.0 6.3c 8.4b 14.3 13.5a 22.8a 3.8
simulated rainfalls B +CMT 16. 3a 20. la 15.5 6. 6¢ 8.2b 16.3 11. 6ab 19. 5a 17.7
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Fig.3 Changes of rill horizon density with slope length under two successive simulated rainfalls ( measured with element area)
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Fig.5 Changes of rill average depth with slope length under two successive simulated rainfalls ( measured with element area)
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