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Studies on the Turfing Work for the Protection
of Banking Slope (XV)

On the control effects of the sediment yield

of interval of vegetation ditch

Tsugio EZAKI

Summary: In order to investigate the actual conditions of surface erosion and the turfing work on
the banking slope in more detail, the author observed the growth of vegetation, the rainfall, the surface
runoff depth and the sediment yield on the experimental banking slope during the period from the end
of June to the beginning of December in 1980. This research has been carrying out with the lysimeter
settled in Komenono University Forest of Ehime University. Each plot has a length of 2.20 meters, a width
of 1.00 meter and an inclination angle of 30 degrees. The materials used in this experiment were Yomogi
and Kentucky 31 fescue (K-31-F) as the species of vegetation, and red soil, granite into decomposed fine
grains (Popular name Menmasado) and granite into decomposed coarse grains (Popular name Onmasado)
as the type of soil. The soil was pressed tightly at about 20 millimeters of hardness index with the Yamana-
ka’s soil hardness tester. Number of expectation of grasses per square meter of each vegetation plot was
five thousand. The seeds of vegetation were sowed in grooves of 3 centimeters depth and 20 centimeters
width at an interval of 30 centimeters or 20 centimeters on the banking slope.

The results may be summarized as follows:

1. The some relationship was observed between the growth height of vegetation and the number of germ-
ination of vegetation.

2. There was a difference between the growth of vegetation of the arrangement of six ranks plots and
the arrangement of five ranks plots.

3. On vegetation plots, the strong relation was found between the type of soil and the sediment yield.

4. The plots of granite into coarse decomposed grains showed the highest rate of control of the sediment

yield by the vegetation among all vegetation plots.
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5. The correlation between the rate of control of the sediment yield by the vegetation and the growth

index of vegetation was significant.
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Table 1 The properties of used soils

decomposed coarse grains

. . Median Mean Standard
Soil Density | giameter (cm)| diameter (cm)| deviation
Red soil 2.50 0.040 0.054 7.3
Granite into decomposed fine grains A 2.56 0.052 0.162 10.0
Granite into decomposed coarse grains B 2.56 0.190 0.268 3.8
A Median diameter < 0.1cm (Popular name Menmasado)
B Median diameter > 0.1lcm (Popular name Onmasado)
Table 2 The conditions of seeds for seedings and the germination rate of the seeds
Rate of Rate of Number of seed Number of . Seed quantity Realizab ber Rate of
.| germi- purity . expectation o ealizable number | realiza-
Species | -tion grains per one grasses per one gram per one ver one rank tion
% % gram rank (perm) rank (perm) %
Yomogi 28.4 84.3 11,120 2,000 0.75 230~445 11.5~
(5,000) (1.88) L
K-31-F 92.5 90.7 365 2,000 6.53 250~495 12.5+
(5,000) (16.33) 24.8
1 2 3 4 5 6
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Fig.2 The arrangement of experimental plots
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Table 3 Analysis of variace of the growth height in each plot
D128 E 2o RS, i

Table3 i2/RY &) TH 5, 13 Plot No. 1 2 3 4 5 6

DFEFOMHETIE, 1IRE5RB & 1 2.27 1.52 1.89 8.89***| 3.67*

U3XESXEDNMENZ0.IL~NLT, 2 0.69 1.63 7.76%* | 4.52%*

4 XL 6XEDRICL %Y SLT, 3 1.05  [10.52***(17.29***

ZRRE6XENMIZSE 2L ST, *Significance at the 5% level 4 6.28** | 5.81**

TNENARED RO bz, B **Significance at the 1% level 5 4.49**

PIBOME T, SKE6XEN ***Significance at the 0.1% level 6
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D 728128 & 70 - 725 BT Table 4 Analysis of variace of the number of relization in each

R, Tabled 12RT &5 Th | plot

b, TEOEHOMETIE, 11X Plot No. 1 92 3 4 5 6

L3R, SRESRK, 24K, 1 11.04***(34.26***[36.08***| 5.64***[13.16***

BREGR, FIUT4RE GiLE 2 79.80***[42.80***| 1.63 |13.16%**

DRENZ0.1% L ~L T, 1R E 5K 3 7.15°"*|38.21°** | 40.31°**

i e e
**Significance at the 1% level 5 8.55%*

T3, 1RE2K, 3XEL4XEB o

FUSR & 6K & ORI0.1% L~ ***Significance at the 0.1% level 6
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Table 5 The observed values of rainfall

Rainfall Date Total Rainfall Maximum 1-hour Maximum 10-minute
rainfall duration rainfall intensity rainfall intensity
No. 1980 mm min. mm/hour mm/10min.
1 June 21 17.3 710 5.5 2.0
2 June 25 10.5 380 5.0 1.3
3 June 27 11.0 140 6.4 1.8
4 June 29 19.0 220 21.8 7.0
5 July 2 118.5 1,700 11.3 4.5
6 July 3 7.0 150 2.8 2.6
7 JUI'}' 9 90.5 1,180 19.7 6.5
8 July 9 95.5 1,290 6.3 6.3
9 July 11 93.8 1,240 32.5 13.7
10 July 12 35.8 395 21.5 8.7
11 July 13 17.3 240 10.8 3.0
12 July 14 13.4 450 2.5 1.6
13 July 19 26.5 110 18.0 7.0
14 July 24 24.4 240 15.7 11.0
1'5 July 26 17.0 120 7.8 6.5
16 July 29 51.6 390 24.4 11.3
17 July 30 48.0 990 7.8 3.3
18 Aug. 5 85.9 2,610 5.1 1.9
19 Aug. 8 22.2 330 9.5 3.0
20 Aug. 12 30.5 450 11.3 5.3
21 Aug. 13 19.7 50 18.7 16.0
22 Aug. 15 14.1 90 9.3 5.0
23 Aug. 17 18.6 240 13.0 8.5
24 Aug. 19 19.4 820 5.5 2.5
25 Aug. 20 53.6 540 9.6 5.5
26 Aug. 21 11.4 290 3.5 1.0
27 Aug. 22 23.6 490 8.0 2.2
28 Aug. 23 12.6 150 8.3 4.5
29 Aug. 27 69.6 630 27.5 11.0
30 Aug. 29 46.8 900 9.7 5.5
31 Oct. 15 127.0 1,750 12.0 3.5
32 Oct. 21 32.2 1,000 3.8 1.2
33 Oct. 25 16.4 860 5.9 3.2
34 Nov. 1 24.6 390 3.9 2.5
35 Nov. 25 32.7 640 15.0 9.0
36 Dec. 3 30.2 420 3.0 1.3
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Table 6 Number of the rainfall and the sediment yield

12.00kg/me, # 1 TH9.46kg/m B L UF v =

o o Number Number Total
H LMH6.79ke/m TH b, fiEidkE T X0 B H Year of the of the rainfall
B3, S5HEERXRTIE, 24 LHEI.00 rainfall sediment yield mm
kg/mB L UF =4 1HI.87ke/mTH Y, 1978 = " _
6 FIREX TlE, £ > =¥ LiHE7.06ke/m,
4 4. 85kg/m 7 & VNS =4 HTH0. 21kg/ 1979 29 22 1,100.9
mTH5, BEHX, MAETXILC, LBFH 1980 43 36 1,388.2
B2, Ao~y Lm, HIm, £ ‘/7"7:1:? ‘It/zl;lalellg 1 34 1,101.8
DIEIZZL B> T, ZOMEMENL, Rifk””

6,1L,12) yeeem 30 | CTr B,
ZEXEDOED 2 DIZB I -7
T i B 0 S B HT R S,

Table 7 Analysis of variace of the sediment yield in each plot

Table7 2R+ £ Th s, L Elotllou il ‘ : : . :
ORENOMETE, 1KE 3K, 1 4.22%**| 4.40***| 4.47***| 2.75** | 1.39
SRESRBIU2RE AR ED 2 3.78***| 3.95%**| 3.28** | 2.21*
MII20.1% L ~A T, 1K E 5 R 5 ! PATS | Sl (el
IARE6REDEIZT %L~ *Significance at the 5 %5 level 4 3.72** | 3.11**
AT, 2RE6REDEICS %L **Significance at the 1% level 5 2.96**
NNVT, FNENEEENRDS ***Significance at the 0.1% level 6
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