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Figure 1. Geographical Location of the Study Area.
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Table 1. Physical and Chemical Characteristics of the Soil of the Study Area.

Characteristic

EC (dS/m) pH Organic Carbon (%) Total Nitrogen (%)

Phosphorous Silt

(mg/ke) Clay (%) %) Texture

Sand (%)

0.568 7.5 0.157

356 35 45 20
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Table 2. Planting Seeds and Installing Isolation Sheets of Experimental Plots.
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Figure 3- Completion of the Experimental Plots Installation (a) Planting and Growth of the Studied Plants (b).
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Table 2- The Number, Time and Amount of Rainfall Events in the First Year of the Experiment.

Event 1 2 3 4 5 6 7 8 9 10 11 12 13
N N N o N N N Y P P N N e
[N [N [oN) [*N) [N [N [N [oN) N N [N [N D
= it = o pid it pid o @ se] = il o
bae S 3 = = = = = = 5 5 a a 1§
= w = Q X S S S = = Q ) I
(= (= — — — N N e} — — o
Precipitation
Height 134 78 145 93 18.1 208 26 49 139 108 12 122 179
(mm)
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Table 3- The Number, Time and Amount of Rainfall Events in the Second Year of the Experiment.

Event 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
o =3 = =3 = =3 = =3 =3 = =3 =3 = =3 =3 o =3 =3 = =3 —

S S S S S S S S S S S S S S S S S S S S =)

o F < < < < < < < < < < < < < < F < < < < <

] = — — — — — — — — — — — — — — = — — — — —

4 = = = = = = = = = = = = = = = = = = = = =

x =N =N =N S S S S S S — — — — — S IS IS IS IS I
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IS\ a A o S — — N IS S — — — N — — IS IS —

ecipitati =) [} < 0 Ne) v — [} Nel [ <t 0 Ne) Ne) — 0 0
recipitation ) ) A d d ) ~ : ! 2 — P N ©° 3 2 d a N 2 2
R < I ) o %e) = e = 3] ~ —_ R o0 —_ © = S ) ~ o e}
Height (mm) — no=  a A = Q "o = - = = = = = &
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Table 4- Descriptive Statistics of the Runoff Volume from the Experimental Plots in the First Year of the Experiment.

Treatment Average Standard Median Skewness Minimum  Maximum
(L) Deviation Coefficient
Maragheh 95.45 107.23 52.62 1.64 12.15 393.81
Golshan 143.95 135.06 89.46 1.97 373 554.86
Wheat 184.64 157.23 123.34 2.74 83.05 722.33
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Table 6- Descriptive Statistics of the Runoff Volume from the Experimental Plots in the Second Year of the

Experiment.
Treatment Average Standard Median Skewness ~ Minimum Maximum
(L) Deviation Coefficient
Maragheh 291.6 291.95 62.84 2.44 30.57 1262.17
Golshan 309.77 309.77 123.42 2.27 81.89 1375.25
Wheat 343.52 343.52 185.52 1.859 188.87 1503.28
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Table 7- Variance Analysis of the Runoff Volume from the Experimental Plots in the First Year of the Experiment.
Source of Variation Sum of Squares Degree of Freedom Mean Square %CV F Value Significance Level

Between treatments 155510.388 2 77755.194 2579 4.283 0.016
Within the treatments  2069525.742 114 18153.735
Total 2225036.130 116
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Table 8- Variance Analysis of the Runoff Volume from the Experimental Plots in the Second Year of the Experiment.
Source of Variation Sum of Squares Degree of Freedom Mean Square %CV F Value Significance Level

Between treatments 619197.667 2 309598.34 26.13 3.104 0.048
Within the treatments  18550812.92 186 99735.55
Total 19170010.587 188
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Figure 4- The Mean Runoff Volume of the Studied Treatments in the First Year (a) and the Second Year (b).
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Figure 5- Reduction of Runoff Volume by the Studied Treatments in the First Year of the Experiment.
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Figure 6- Reduction of Runoff Volume by the Studied Treatments in the Second Year of the Experiment.
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Table 8- Descriptive Statistics of Sediment Concentration from the Experimental Plots in the First Year of the

Experiment.
Treatment Average Standard Median Skewness Minimum Maximum
(L) Deviation Coefficient
Maragheh 49.5 41.82 33.55 1.98 2231 158.72
Golshan 71.01 32.69 59.17 1.77 28.98 157.29
Wheat 121.31 13.2 122.31 -0.375 88.93 142.99
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Table 9- Descriptive Statistics of Sediment Concentration from the Experimental Plots in the Second Year of the

Experiment.
Treatment Average Standard Median Skewness ~ Minimum Maximum
(L) Deviation Coefficient
Maragheh 58.09 50.9 62.84 0.516 6.44 140.39
Golshan 68.42 4522 123.42 0.437 23.28 141.35
Wheat 114.97 10.32 185.52 0.439 99.2 136.04
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Table 10- Variance Analysis of Sediment Concentration from the Experimental Plots in the First Year of the
Experiment.

Source of Variation Sum of Squares Degree of Freedom Mean Square %CV F Value Significance Level

Between treatments 105956.105 2 52978.052 28.19 53.115 0.00
Within the treatments  113705.661 114 997.418
Total 219667.766 116
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Table 11- Variance Analysis of Sediment Concentration from the Experimental Plots in the Second Year of the

Experiment.
Source of Variation Sum of Squares Degree of Freedom Mean Square %CV  F Value Significance Level
Between treatments 38566.701 2 19283.35 323 12.198 0.00
Within the treatments 294052.249 186 1580.926
Total 332618.95 188
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Figure 7- The Mean Sediment Concentration of the Studied Treatments in the First Year (a) and the Second Year (b).
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Figure 8- Reduction of Sediment Concentration by the Studied Treatments in the First Year of the Experiment.
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Figure 9- Reduction of Sediment Concentration by the Studied Treatments in the Second Year of the Experiment.
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Table 12- Variance Analysis of Soil Aggregates Size Distribution in the First Year of the Experiment.

Source of
Variation
Frequency ]l):feg;zz;f Mean Squares %CV F Value S1grﬁlefi(:1nce
Percentage of
Soil Grains with
Diameter
0-0.125 2 46.25 10.11 1.21 0.044
0.126-0.25 2 61.89 1.2 0.97 0.12
0.26-0.5 2 58.28 1.63 0.86 0.066
0.51-1 2 95.43 2.1 0.7 0.18
1.01-2 2 86.14 5.66 1.45 0.039
2.01-4 2 3445.77 0.5 5.44 0.32
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Table 13- Variance Analysis of Soil Aggregates Size Distribution in the Second Year of the Experiment.

Source of
Variation
Degree of o Significance
Frequency Freedom Mean Squares %CV F Value Level
Percentage of
Soil Grains with
Diameter
0-0.125 2 136.25 10.83 0.91 0.031
0.126-0.25 2 171.78 2.49 1.03 0.29
0.26-0.5 2 137.41 1.84 0.93 0.14
0.51-1 2 267.05 1.8 2.44 0.4
1.01-2 2 289.34 5.6 2.54 0.043
2.01-4 2 10704.66 0.64 7.22 0.1
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Figure 10- Distribution of Soil Aggregates Size in the First Year of the Experiment.
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Figure 10- Distribution of Soil Aggregates Size in the First Year of the Experiment.
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Table 8- Descriptive Statistics of Sediment Concentration from the Experimental Plots in the First Year of the

Experiment.
Treatment Average Standard Median Skewness Minimum  Maximum
(L) Deviation Coefficient
Maragheh 49.5 41.82 33.55 1.98 22.31 158.72
Golshan 71.01 32.69 59.17 1.77 28.98 157.29
Wheat 121.31 132 122.31 -0.375 88.93 142.99
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Table 9- Descriptive Statistics of Sediment Concentration from the Experimental Plots in the Second Year of the

Experiment.
Treatment Average Standard Median Skewness ~ Minimum Maximum
(L) Deviation Coefficient
Maragheh 58.09 50.9 62.84 0.516 6.44 140.39
Golshan 68.42 45.22 123.42 0.437 23.28 141.35
Wheat 114.97 10.32 185.52 0.439 99.2 136.04
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Table 10- Variance Analysis of Sediment Concentration from the Experimental Plots in the First Year of the
Experiment.

Source of Variation Sum of Squares Degree of Freedom Mean Square %CV F Value Significance Level

Between treatments 105956.105 2 52978.052 28.19 53.115 0.00
Within the treatments  113705.661 114 997.418
Total 219667.766 116
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Table 11- Variance Analysis of Sediment Concentration from the Experimental Plots in the Second Year of the

Experiment.
Source of Variation Sum of Squares Degree of Freedom Mean Square ~ %CV  F Value Significance Level
Between treatments 38566.701 2 19283.35 323 12.198 0.00
Within the treatments 294052.249 186 1580.926
Total 332618.95 188
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Extended Abstract

Introduction and Objective

Nowadays, it is necessary to use new methods to resolve the issue of soil erosion instead of traditional
methods in order to achieve more accurate knowledge and appropriate planning. The cheapest and most
appropriate way to conserve the soil is to use vegetation. Therefore, considering the high costs and
adverse environmental effects of mechanical methods compared to biological methods of soil
conservation, the present study aims to investigate the effect of planting two varieties of fodder vetch as
a biological, economic and environmentally friendly solution to reduce runoff, sediment and improve
soil properties.

Materials and Methods

This research was carried out using standard experimental plots with dimensions of 22 x 1.8 meters and a
slope of 9%, so that totally nine experimental plots including three treatments and three replications were
applied and executed in the form of a randomized complete block design. The three treatments studied in
this experiment included Maragheh vetch, Golshan vetch and native wheat of the study region (control
treatment), and the studied vetch varieties were planted simultaneously with wheat cultivation in the fall
in two consecutive years, 2020 and 2021. Finally, the mean data of runoff, sedimentation and stability of
soil aggregates were compared and statistically analyzed.
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Results and Discussion

In general, the studied fodder plants had a significant effect on reducing the runoff and sediment generated
from the experimental plots, which shows the importance and role of these plants for the purposes of soil
and water conservation. In particular, Maragheh fodder vetch showed excellent performance in reducing
runoff and sediment in the study area, therefore planting the mentioned varieties in order to conserve soil
and water is prioritized in the study area. The stability of soil aggregates also did not show any significant
difference in the studied treatments during the experimental period. Therefore, it can be concluded that the
stability of soil aggregates will not change within two years, and more time is needed to observe the change
in this soil characteristic.

Conclusion and Suggestions

The results of this research revealed the significant effect of using forage plants, especially Maragheh and
Golshan forage plants, on reducing runoff and sediment in line with the goals of soil and water protection.
The use of fodder legumes compatible with the climatic conditions of each region that have suitable plant
characteristics such as a strong and dense root and stem system as well as a suitable canopy in order to
conserve soil and water and improving the livelihood of the residents of the region and also carrying out
early irrigation and supplementary irrigation is recommended in the important stages of the plant growth
under drought and low rainfall conditions. Also, conducting researches that investigate the effect of rainfall
intensity, amount of rainfall, soil moisture, soil texture and chemical properties of soil on the effectiveness
of dry fodder plants in water and soil conservation, as well as the relationship between different climatic,
morphological and hydrological conditions of upstream and the effectiveness of dry land fodder plants in
the qualitative and quantitative control of runoff, is suggested.
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