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Table 1. Some physical and chemical properties of the studied soil

awdesl G gy ) SOl (Mﬁ_) oS sl (Ao y3) Sl (Ao)s) o (o) o)y
pH  Electrical conductivity (dS/m) Ofga“('g;o ;’afb"” Texture  Silt(%)  Sand (%) Clay (%)
7.7 0.85 2.95 o e 40 14 46

Silty clay

43}&34&2.5)) fj'f“"‘”‘“})’ LA)LA:.: OLA;?"LNJ: 4\.15))&4{ J\jA—T djv\?'
(MDEQ, 2007, ALDOT, 2014, ASWCC, 2009)
Table 2. Materials used in treatments in gram per plot (MDEQ, 2007, ASWCC, 2009, ALDOT, 2014)

N-P-Kos Sl come s Sk oIS a2y Sl Ll b SI s S s,
N-P-K Seeds of Crumb Carcass Anionic Treatment
fertilizer Festuca wood Sugarcanemolasses straw olyacrylamide code Rank
polyacry

0 0 0 0 0 0 BS 1
0 0 0 0 0 0.7 P 2
0 0 0 300 0 0 M 3
20 40 250 0 0 0 WM+S 4
0 0 250 0 0 0 WM 5
0 0 250 0 0 0.7 WM+P 6
0 0 250 300 0 0 WM+M 7
20 40 250 0 0 0.7 WM+S+P 8
20 40 250 300 0 0 WM+S+M 9
20 40 0 0 333 0.7 SM+S+P 10
20 40 0 300 333 0 SM+S+M 11
0 0 0 0 333 0.7 SM+P 12
0 0 0 300 333 0 SM+M 13

Sl sk wgmes 2 g S WMHS) 555 5 L0 L Cosmes & i pSE (M) S ol Sl «P) del | S1L Sl «(BS) s S
Sk ok b ome A S WMEM) g 0l b e 5 S CWIMHP) e ST L e = 25 S (WMD)
— b L Ao VO L slSesY (2 S (WMHSHM) 55 5 Sis bl 5 d b spes 2 (oS (WIMHSHP) 555 5 el 51
bols—adY iyl (SMASHM) 555 5 sl 5 S oo b by o )ps VO L olSadY Sl (SMHSHP) 558 5 5 5 sl s 81

(SM+M) s ol b olSasY 35Sk 5 (SMHP) sl L S1 L

Bare soil (BS), polyacrylamide treatment (P), sugarcane molasses treatment (M), wood mulch with seed and fertilizer
(WM+S), wood mulch without seed (WM), wood mulch with polyacrylamide (WM+P), wood mulch with sugarcane
molasses (WM+M), wood mulch with seed, polyacrylamide and fertilizer (WM+S+P), wood mulch with seed, sugarcane
molasses and fertilizer (WM+S+M), 75% straw mulch cover with seed, polyacrylamide and fertilizer (SM+S+P), 75% straw
mulch cover with seed, sugarcane molasses and fertilizer (SM+S+M), straw mulch cover with polyacrylamide (SM+P) and
straw mulch cover with sugarcane molasses (SM+M).
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Figure 1. Simulation of rain on hydro-mulch types
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Table 3. One way analysis of variance of the effect of hydro-mulch types on run off rate

. Slap o Kbs Slai o g poee sl e o
Mean of squares sum of squares Degrees of freedom Source
L eSS
63.94"* 564.02 6868.22 12 S
hydro-mulch
*** Significant at 0.1% probability level Aosn /) ezl a3l e
Table 4. Run off of different treatment
Sl &5 o Ao s (Gl ee) SUly,y o DlessS 3
Run off rate Percent reduction Run off volume (ml) Treatment code Rank
29.7A - 2670 BS 1
25.78 135 2310 P 2
26.08 125 2340 M 3
6.7° 774 600 WM+S 4
17.0¢ 42.8 1530 WM 5
11.3¢P 61.9 1020 WM+P 6
14.3¢ 51.8 1290 WM+M 7
7.8° 73.7 706 WM+S+P 8
9.3P 68.7 841 WM+S+M 9
12.7¢P 57.2 1140 SM+S+P 10
13.2¢ 55.5 1191 SM+S+M 11
9.0P 69.7 810 SM+P 12
14.7° 50.5 1320 SM+M 13

el LSD 05031 bl 5 s 3 0 Jlazs! s 3 Jl3gme Sl 3 gy e dasOLES Ot G 3 e By
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test
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Table 5. One way analysis of variance of the effect of hydro-mulch types on Sediment concentration

. Slay o Sl Slag o ¢ oo @bl a3 —
Mean of squares Sum of squares Degrees of freedom Source
b fopS>
19.39s 156.93 1883.20 12 &r s
hydro-mulch

Aoy /) Jle| C_EMJ\J

*** Significant at 0.1% probability level
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Table 6. Sedimentation of different treatment

gy Sl oalS Lo s gy 0k DS )

Sediment concentration (g 1% Percent reduction Sediment yield (g) Treatment code Rank
17.00A - 45.39 BS 1
11.878 30.20 27.41 p 2
13.338 21.56 31.20 M 3
2.90P 82.93 1.74 WM+S 4
7.67¢ 54.89 11.73 WM 5
3.93¢P 76.88 4,01 WM+P 6
5.00¢P 70.59 6.45 WM+M 7
1.73° 89.82 1.22 WM+S+P 8
2.13P 87.47 1.79 WM+S+M 9
2.73P 83.94 3.12 SM+S+P 10
3.23P 81.00 3.85 SM+S+M 11
6.27¢ 63.12 5.07 SM+P 12
6.77¢ 60.18 8.93 SM+M 13

.o LSD Qj,aj ‘fLVJ]J.i .,\,.A)JO JL«:}‘ cb“de)‘b@M C;jUJ 39 slasOlis Q};u g,<3 BE Calises s_éjf
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test
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Table 7. Soil loss in different treatment

SalS Ao s S by Sles &S Y

Percent reduction Soil loss (g m?) Treatment code Rank
- 23.61A BS 1
30.20 16.488 P 2
21.56 18.528 M 3
82.93 4.03P WM+S 4
54.89 10.65¢ WM 5
76.87 5.46¢P WM+P 6
70.60 6.94CD WM+M 7
89.79 2.41° WM+S+P 8
87.46 2.96° WM+S+M 9
83.90 3.80° SM+S+P 10
80.98 4.49P SM+S+M 11
63.15 8.70¢ SM+P 12
60.19 9.40¢ SM+M 13

sl LSD 35031 bl Ao 53 0 Jlaz| C]a,u): D13 s sl s g el O gt G s il LBy
The different letters in a column indicate a significant difference at the 5% probability level based on the LSD test
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Table 8. Cost of preparation of each type hydro-mulch for stabilization of 100 m? (Rial)

—ed )
JS e N L e S e o5 Y J':‘\L%ijs‘fflzl slegas i,
Total - i Carcass Anionic Treatment
Fertilizer ~ Seed crymb Sugarcanemolasses . Rank
cost straw  polyacrylamide code
wood
0 0 0 0 0 0 0 BS 1
5000000 0 0 0 0 0 5000000 P 2
3000000 0 0 0 3000000 0 0 M 3
2800000 300000 2100000 400000 0 0 0 WM+S 4
400000 0 0 400000 0 0 0 WM 5
5400000 0 0 400000 0 0 5000000 WM+P 6
3400000 0 0 400000 3000000 0 0 WM+M 7
7800000 300000 2100000 400000 0 0 5000000 WM+S+P 8
5800000 300000 2100000 400000 3000000 0 0 WM+S+M 9
7550000 300000 2100000 0 0 150000 5000000 SM+S+P 10
5550000 300000 2100000 0 3000000 150000 0 SM+S+M 11
5150000 0 0 0 0 150000 5000000 SM+P 12
3150000 0 0 0 3000000 150000 0 SM+M 13
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Abstract

The objective of this study was to investigate the effect of hydro-mulches on runoff and soil loss from
steep slopes. So, 13 treatments consist of polyacrylamide, sugar cane molasses, wood mulch, Festuca,
straw mulch and bare soil (control) were established in wooden plots with dimensions of 0.6 m in
width, 1.2 m in length and 0.1 m in depth with slope gradient of 1:3. 60 days after the implementation
of the treatments, rainfall simulation with intensity of 50 mm hr* and duration of 15 minute was done
on each plot and then runoff volume was collected every 5 minutes. Runoff rate was in % and
sediment concentration were in g I, beside soil loss rate was calculated in g m=2. Investigation of the
runoff behavior in 15 minutes showed that the peak of Runoff was occurred during first 5 minutes. In
addition, results indicated that, runoff rates decreased 77.4% and 73.7% in wood mulch and seed
(WM+S) and wood mulch, seed and polyacrylamide (WM+S+P) treatments, respectively. Minimum
amount of soil loss with reduction of 89.82%, 87.46% and 83.90% was observed for treatments of
WM+S+P, wood mulch, seed and molasses (WM+S+M) and straw mulch, seed and polyacrylamide
(SM+S+P). In rainfall intensity of 80 mm h, minimum runoff and soil loss was recorded for
treatments of WM+S+P, WM+S+M and SM+S+P. It was concluded that polyacrylamide, molasses
and Festuca seed as supplementary of mulch increased the efficiency of treatment.

Keywords: Polyacrylamide, Rainfall simulation, Runoff, Sediment concentration, Sugar cane
molasses.
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