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

Variable description Mean S‘af?d?fd CV (%)
Deviation
s 3 EC(dSmY) 2.57 0.1 3.891051
= s CEC(meq.100g™?) 27 0.1 0.37037
R ESP 1.12 0.13 11.60714
O o OM (%) 0.47 0.1 21.2766
Sand (%) 60.33 0.22 0.364661
Silt (%) 10.08 0.16 1.587302
Clay (%) 29.60 0.10 0.337838
§ Gravel(%) 31.41 0.11 0.350207
> Mean weigh diameter (mm) 0.11 0.10 90.90909
§' Bulk density (gcm ) 1.14 0.13 11.40351
o

—_— i i 3 -3
§ Field capacity (cm3cm3) 10.42 0.14 1.34357
2 Infiltration rate (cmh?) 12.8 0.13 0.364661
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Table 1. Statistical properties of flow characteristics

Test of Normality

Variable description Max Min Mean S:/?gggdn CV (%) (Shapiro-wilk)*
Hydraulic radios (cm) 0.35 0.06 0.16 0.09 0.56 0.09
Steam Power (kgs—®) 2.77 0.25 1.05 0.79 0.75 0.051
Shear Stress(kgm1s?) 0.05 0.31 0.14 0.08 0.58 0.09
Flow velocity(ms™) 0.09 0.05 0.06 0.01 0.16 0.06
Flow volume (%) 2.45 0.64 1.41 0.67 0.47 0.06
Flow starting time (min) 250 12.76 118.07 77.24 0.65 0.40
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Figure2.The variance analysis effect of different levels of wheat straw on soil and flow characteristics in strip tillage

Mean Square

Soil Characteristics Flow Characteristics

Infiltration Field Hydraulic ~ Steam Shear Flow Flow Flowstarting
Source of Df rate Capacity radios Power Stress  velocity  volume time
Variation cmh1 % cm kgs3 kgmis? Ms? % min
Wheat
4 24.67% 17.24% 2,01 0.02* 0.01* 1.56% 15166.6*
Straw level
Error 8 21.13 17.18 25.2 26.8 16.7 17.34 6.6
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**: Significant at P<0.01, *: Significant at P<0.05
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Figure 3. The effect of different levels of wheat straw mulch on a) Field capacity and (b) Infiltration rate
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Table 3. Correlation between soil properties, flow characteristics and wheat straw mulch levels in wheat
rainfed land

Hydraulic Straw Field Infiltration ~ Flow Flow Hydraul Shear Stream  Flow

factors of flow  mulch  capacity rate starting velocity icradius stress  power volume
level time

Straw mulch 1

level

Field capacity 0.89* 1

Infiltrationrate  0.90**  0.75™ 1

Flow starting 0.65**  0.75* 0.58" 1

time

Flow velocity  -0.90*  0.75* -0.86* -0.46 1

Hydraulic -0.90**  -0.78* -0.80** -0.43  0.96* 1

radius

Shear stress -0.90**  -0.78** -0.80* -043  0.96*  0.98* 1

Stream power ~ -0.70**  -0.65" -0.68*
Flow volume -0.86*  -0.82™ -0.75%

-0.63 -0.47 -0.50 -0.50 1
-0.58*  0.83* 0.88*  0.88** -0.78* 1

**: Significant at P<0.01, *: Significant at P<0.05
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Abstract

Wheat grain yield in semi-arid regions is negatively affected by water deficit resulted by low
precipitation and soil and water loss caused by water erosion. Limited information is available on
methods of controlling runoff in rain fed furrows. Therefore, this study was carried out to investigate
the effects of different levels of wheat straw mulch on flow characteristics in a semi-arid region in
west of Zanjan. Five levels of wheat straw mulch including 0, 25%, 50%, 75% and 100% of land
surface cover (equal to 0.1.5, 3, 4.5 and 6 ton per hectare) were applied using the randomized
complete block design at three replications in a rain fed wheat land. Totally, fifteen, 2mx5m. plots
were installed in the field and flow characteristics including the starting time, velocity, shear stress,
power and hydraulic radius were determined using a constant flow rate of 2 lit min™. Based on the
results, soil properties and flow characteristics were strongly affected by straw mulch level (p< 0.01).
Soil properties (field capacity and infiltration rate) improved by application of straw mulch. Straw
mulch also decreased flow velocity, shear stress, hydraulic radius and runoff volume in the furrows.
At the 100% wheat straw mulch level, field capacity (15.6%) and infiltration rate (12.1 cm h?)
increased 74% and 2.4 times in comparison with the control treatment. The runoff volume was 3.7
times less than the control treatment in this level of straw mulch. No significant difference was found
between 75% and 100% straw mulch level in improving soil properties and controlling flow
characteristics. This study indicated that application of 75% straw mulch level equal to 4.5 ton per
hectare is an effective level to improve soil properties and decrease flow velocity in wheat furrows
under rain fed condition.
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