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Effects of straw mulch on soil erosion from steep slopes in Shikoku, Japan

Hiroshi Yamamoto, Seiko Osozawa, Akira Ishihara and Yoshio Hanano

Shikoku National Agricultural Experiment Station, Zentsuji—765, Japan

Summary

In order to clarify the straw mulch effect on slopes steeper than 18%, soil losses were measured for

three rates of straw mulch and four stages of slope steepness. Mulch applied at a rate of 1 ton/10a
greatly reduced soil erosion 0.073% as compared with no mulch. Both soil loss and water runoff from

soybean—planted slopes with mulch were almost constant with the increase of slope steepness,

nevertheless soil losses per unit area of bare slopes increased as the 2.6 power of the slope steepness.

Straw mulch reduced the surface runoff and controlled the rill erosion on the slopes with the steepness

between 18% and 44%.
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Table1 Effect of straw mulch on the soil loss measured every two weeks.
EE TR T & 604> el T EMs g
19934 P PN Hith BEE e
mm BEle X 0.3t 1t
mm/hr /10aX /10aX
1 5/26~ 6 /17 240.5 11.5 78 128 25
2 6/17~6 /30 253.5 14.0 451 0 0
3 6/30~7/16 227.5 24.5 2344 21 23
4 7/16~8/3 998.5 68.0 70586 53 19
5 8/3~8/17 414.0 52.0 47539 553 5
6 8/17~9/2 71.0 25.0 5648 146 17
7 9/2~9/16 309.5 60.0 9555 89
8 9/16~10/1 97.5 10.5 131 8
9 10/1~10/15 116.5 7.5 9 19
B 136341 1017 100
BAKFEEY ) ORE, g/m’ 1420.2 10.6 1.04
Bz x9 5 L 1 0.00745  0.00073
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Table2 Effect of slope steepness on the soil loss and the water runoff measured
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every rain—storm.

N 605 TR + ® R E Ms g # W o#H- A & R I
% AREFES | 18.0%  18.0% | 25.3% 25.3% | 34.8% 34.8% | 43.9% 43.9% | 18.0% 18.0% | 25.3% 25.3% | 34.8% 34.8% | 43.9% 43.9%
P Ela B NEMF | MUt RON(E | M ROEME | Bt BOE(F | MUt BOEfF | M OEfE | Mt BOEIF | BE EOEfF
mm mm/hr =3 13X X X X K X X X X X X =% HE =8 HIX
1 26.0 11.0 284 948 100 318 %6 60| 6130 466 47.0 1587 3.0 119.0| 123.0 560 740 1341
2 79.0 21.0 4401 248| 4818 866| 30084  1728| 70395 870 170 1244.8| 3741 221.8| 150.0  755.3| 970.4  1168.6
3 62.5 7.5 996 915 675 234 1285 05| 231 324 3.0 105.3| 9.0 10.0| 1840 56.1( 1978.0  148.0
4 68.5 19.5 1574 630 1574 475 6280 642| 13739 53| n.d. d82.2| 7.0 174.0 6.5  181.4| 1265.7  833.0
5 39.0 4.5 15 120 466 10 498 60 675 0 37.0 173|410 9.0| 40.0  84.0] 5162  44.0
6 19.5 15.0 66 186 60 150 340 12 975 50 645 1439/ 330 8.0 1285  79.0! 1563.8  81.0
7 21.5 9.5 514 377 305 305 225 128 675 161 620 340 18.0 10.0[ 8.0  10.0| 1220  69.5
8 40.5 10.5 203 260 257 51 1301 434 575 130 82.0  231.0 16.5 32.0| 1510 8.5 171.0 3.5
9 31.0 16.5 290 273 418 50 07 546 980 4| 155 1040 2.0 19.0| 175 25.0) 137.0  42.0
10 17.5 6.0 128 514 0 0 434 209 658 43¢ 85.0  49.5 13.0 4.0 1020 250  9%5.0  63.5
11 95.5 17.5 1386 385 755 50 8673 434 12437 188| 163.8  740.8] 816.7 1085.5| 165.1 0.4 41516 142.5
12 84.5 28.0 6576  n.d. 2586 n.d.| 24m2 384 1161 nd.| 4702 8137 17141 77.5| 461.3  203.0| 5678.2  457.6
13 88.5 10.0 421 4 177 2 1316 0 515 39 168.0 2965 113.0  nd.| 5090  89.0] 3652 158.0
14 29.5 19.0 675 140 199 42 4740 110 600 106 276.0  308.0| 1299  138.5| 1245 125.0( 439.9  225.0
15 31.0 9.0 110 10| nd. oad 140 20 85 15| 7.0 77.0|  38.4 315 1222 13.8] 119.0  53.0
16 53.0 12.5 602 %0 280 0} 14247 10 a5 20| 185.8  202.2| 126.0 22.0{ 1789.4  27.0| 529.4  80.0
17 23.5 4.0 20 nd. 60 10 70 30 52 0] 1085 581 21.0 34.0] 1420  13.0] 18.0 920
18 30.5 5.0 80 40 20 nd 380 nd. 20 40| 1340 430 2.0 23.0] 239.0 4.0 070  75.0
19 43.5 5.0 150 60 110 % 74%0 25 70 65| 1810 174.0{ 710 90.0| 1599.9  75.0| 23%6.0 510
20 13.0 3.5 100 0 20 0 20 0 60 0| nd. nd| nd.  nd{| nd  nd.| nd  nd
wa 18591 7136 | 12880 2693 | 103998 5537 122188 3494 2350.3 5438.0| 3779.7 2108.8| 6243.9 1987.0 | 18627.4  3955.3
K%;Hlmﬁténmﬁl 202.1 77.6|  140.0 29.3 | 1130.4 60.2 | 1328.1 38.0 2.5 59.1 41.1 22.9 67.9 21.6 | 202.5 43.0
ol st 5 1 10384 1020 1 0.083 1 0.029 1 234 1 0558 10318 10202
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Fig. 2 Relationship between the maximum 60—minutes
rainfall intensity | and the erosion rate E.
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Table3 Proportions (a) and exponents (b) in the
equation E=a | & for different slope steep—
nesses and treatments.

b 7 — 2B FEBRE

HEL  MEX a

9% x107°¢ n r

18.0 #ih 2.45 2.55 20 0.87
18.0 BEEEff 8.80 1.78 17 0.55
25.3 #iH 4.39 2.19 18 0.85
25.3 HEEMA 1.14 2.18 15 0.65
34.8 #Hi 5.99 2.76 20 0.83
34.8 HE{FfT 5.41 1.81 17 0.62
43.9 #iH 1.69 3.09 20 0.78
43.9 HEHE(EAM  6.89 1.59 17 0.54
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Fig. 4 Relationship between the slope steepness S
and the soil loss per unit area of plot A.
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