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Figure 1. A view of wheat cultivation by linear
machine at 9-row (A) and 11-row (B)
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Figure 2. A view of the study plots tilled along

slope and equipped with runoff and sediment
colleting tank (A) and runoff measuring tools (B)
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Tablel. Analysis of variance for some physicochemical properties of plots soil

Physical characteristics Value StD Chemical characteristics Value StD
Sand (%) 60.16 3.64 ESP 5.59 2.46
Silt (%) 20.59 3.99 Organic matter (%) 1.34 0.25
Clay (%) 19.25 3.19 Calcium carbonate equivalent (%) 14.61 3.43
Gravel (%) 18.87 5.07 Field capacity (g g% 18.89 0.54
Bulk Density (g cm™) 1.52 0.12 Aggregate stability (mm) 0.92 0.51
MWD of aggregates (mm)  0.92 0.51

Permeability (cm h't) 10.02 0.42
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Figure 3. Monthly variations of precipitation during the growth period of rainfed wheat
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Table 2. Rainfall properties influencing runoff and mean runoff and soil loss during wheat growth period
from 2016 to 2017

Date Height(mm) Intensity(mm h-%)
October 29, 2016 11.6 2.20
October 31, 2016 7.8 2.32
November 17, 2016 16.5 2.63
October 29, 2016 10.2 2.55
January 23, 2017 11.7 2.21
February 28, 2017 8.1 3.22
March 29, 2017 18.6 2.86
April 14, 2017 6.4 2.95
May 3, 2017 6.5 4.48
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Table 3. Analysis of variance for soil and water loss as affected by tillage direction and row spacing in the
rainfed wheat land

o Water loss Soil loss
Source of variation CVv Mean squares CcVv Mean squares
Time 0.63 1.76™ 0.56 2.64™
Tillage direction 0.87 12.26™ 6.39 26.16™
Row spacing 0.63 2.84™ 1.68 4.10™
Tillage direction x Row spacing 0.56 0.01™ 0.91 0.08™

™ Significant difference at 1% probability level
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Figure 4. Effects of tillage direction on soil (A) and water loss (B)
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Figure 6. Variation of soil (A) and water loss (B) due to the interaction of tillage direction and row spacing
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(Capital and small alphabets are the results of mean comparisons for various months in contour lines tillage and along slope tillage,
respectively)
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Table 4. Variation of loss as affected by tillage direction and row set type in rainstorms during wheat growth

period

Soil loss in each event (g m?)

Tillage on contour lines

With 11-row set

With 9-row set  With 11-row set

Date Tillage along slope
With 9-row set
October 29, 2016 6.14
October 31, 2016 20.64
November 17, 2016 4.09
October 29, 2016 1.06
January 23, 2017 3.33
February 28, 2017 1.40
March 29, 2017 6.14
April 14, 2017 1.28
May 3, 2017 6.14

11.04 0.45 0.18
19.42 0.54 0.68
7.912 1.25 0.82
131 0.47 0.28
8.86 5.00 4.68
3.81 1.95 2.23
10.70 5.68 2.94
1.00 0.93 0.97
11.04 0.45 0.18
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Figure 7. Effects of tillage direction on soil (A) and water loss (B), and runoff coefficient (C) in different
months
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Abstract

Determination of the row spacing cultivation for each tillage direction is essential to prevent water
and soil losses in rainfed lands. Therefore, this study aimed to investigate the simultaneous effects
of cultivation direction and row spacing on wheat field for preventing soil and water losses in
rainfed lands. To this end, twenty plots with dimensions of 5x5 m? were planted to investigate the
effect of two tillage direction (along slope and on contour lines) and two row spacing (20 and 25
cm) early autumn 2015. Soil and water loss were measured after each natural rainfall resulting
runoff during the growing period of rainfed wheat (from October 2015 to July 2016). Data analysis
showed that both the tillage direction and row spacing significantly affected on soil and water loss
(P<0.001). Soil and water loss in tillage on contour line was 5.9 and 3.5 times less than that the
tillage along slope, and for the 25-cm row spacing was 47 and 34% less than the 20-cm row,
respectively. Soil and water loss in the contour lines tillage with 25-cm row spacing decreased
about 2.6 times and 90.3% as compared with the along slope tillage with 20-cm row spacing,
respectively. The role of tillage on contour lines and cultivation with 25-cm row spacing was very
obvious early cultivation, when sufficient vegetation cover wasn’t formed on the soil surface.
Wholly, this study revealed that tillage on contour lines and cultivation with 25-cm row spacing is
an effective strategy to control runoff and soil loss in wheat rainfed lands especially early growth
period.

Keywords: Natural rain, Wheat growth period, Tillage along slope, Tillage on contour lines, Semi-
arid region
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