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Figure 1- General view of study area and Kakhk treated and representative water shedsin Khorasan Razavi
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Figure 2- An example of erosion plots
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Table 1- Rainfall characteristicsin assessment of runoff generation, and soil and nutrient lossin Kakhk treated and
representative water sheds

N R ) S R il P L Bl AL S S e SNk G (ke
Row Date (h). (mm) . (mm/_h) . (m_m/h) .
Duration Amount Maximum intensity Mean intensity

1 2011/05/02 4.0 14.0 38.4 37

2 2012/02/26 18.0 60.1 33.3 3.3

3 2012/04/17 5.0 14.3 30.0 2.9

4 2013/02/01 10.0 40.5 15.7 13.3

5 2014/03/16 19.0 22.8 6.1 3.7

6 2014/04/03 15.0 21.7 9.2 29

2 oeliy 9 phund (5o (e polic ClIE 9 SK ) )b g, CBLE (Uly) oo bwd(s 50511 j23lie ()bl (Sl S 59 Y Jgo
w2l g diged (s sl )3 sl (LS
Table 2- Statistics characteristics of measured amount of runoff volume, sediment concentration, soil loss and nitrogen,
phosphorus and potassium concentration in plots of Kakhk treated and r epresentative water sheds

. “ =, a0 i) JUVE L YETROS:
- e e e 1y Costfciontof
Variable Treatment Mean Standard deviation variations (%)
Agas
169.66 41.45 76.26
(1it) bl oo Treated watershed
<Ulg) o
Runoff volume aals .
Representative 238.60 40.16 87.6
watershed
Aged
441 55.1 07.35
e ) N
Sediment concentration Al .
Representative 7.81 114 64.52
watershed
4ol
0.17 12.0 68.63
(kg) Sk é))m Treated watershed
) .
Soil loss s
Representative 135 61.1 119.68
watershed
Age
0.17 16.1 667.33
(MG/KQ) 59,50 cdale Treated watershed
DI« N
Nitrogen concentration sl
Representative 0.23 05.0 21.65
watershed
Aged
15.04 72.2 18.07
Phosphorus concentration sl .
Representative 20.28 50.25 125.75
watershed
Agas
402.91 96.49 12.40
Potassium concéntration aals .
Representative 25.257 74.85 33.33

watershed
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Table 3- Statistics characteristics of ANOVA for runoff volume, soil loss and nitrogen, phosphorus and potassium
concentration in plots of Kakhk treated and representative water sheds

ko WA o Olage faome 3l5lan,d Olage ulibe o)l (5,15 gre g
Variable Difference source  Sum of squares Df Mean squares F Sig.
o . Waog S cym 0.37 1.00 0.37 1.37 0.24
(L'Oé 2l s boog, Jils 28.41 106.00 0.27
Js 28.78 107.00
09,5 oy 454 1.00 454 9.03 0.00
kg) Sk cé 5,8 2 O
( Q)LO e o loog 5 5> 5332 106.00 0.50
d J 57.86 107.00
. laog)S oy 0.03 1.00 0.03 4.45 0.04
(Mg/kg) o2 ke loogys 5 023 34.00 0.01
Nitrogen concentration
X’ 0.26 35.00
S Woog 5 et 24717 1.00 24717 3.00 0.09
(MY/kg) jiud cdalé laog,S 515 2804.77 34.00 82.49
Phosphorus concentration
x5 3051.94 35.00
.., loogS o 0.28 1.00 0.28 8.62 0.01
(MIKG) sl Lalé 250 loog,S Jsbo 112 34.00 0.03
L og Potassium concentration
Js 1.40 35.00
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Table 4- Results of Kruskal Wallistest to identify the effect of treated and repr esentative water sheds on sediment
concentration

PN Statistic Lol T TS Ssd oo gl
Treatment Variable ko Chi-square df Sig.

! (GTI1) s, cdele 7.24 1.00 0.01
Watershed Sediment concentration
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Introduction: It isvital to control land degradation, for conserving precious natural treasures. Quantification
of runoff production and soil and nutrient loss from wild lands under different managerial systemsis one of the
scientific and optimal management in agriculture and natural resources, as a major component of sustainable
development. Many researches have been conducted to assess the effects of different land uses on soil erosion
and runoff generation throughout the globe. Most of which, mainly verified the detrimental effects of human
intervention on land degradation. However, limited comprehensive and comparative studies have been
conducted to consider the amount of surface runoff generation, and soil and nutrient loss from watersheds with
different management patterns viz. untreated and treated small watersheds.

Materials and Methods: The present study aimed to compare surface runoff generation,soil and nutrient
loss in Kakhk treated and untreated watersheds with an area ca. 222 ha and precipitation of some 243 mm per
annum. Other physical and geological characteristics of the paired watersheds were also similar to allow
assessing the effects of study measures on soil, water and nutrient losses. The area under consideration has been
located in Khorasan Razavi Province in northeastern Iran. The present study was performed in plots with
standard size of 22.1 x 1.8 m in treating and representative areas, with three replicates and on the storm basis
occurred during early 2011 and mid-2014. The treated plots were covered by biological measures viz. seeding,
bunching and exclusre. The study plots have been situated on eastern,western and northern aspects with
respective slope of 55, 40 and 40 %. The entire runoff from study plots were collected in a container in 0.5x1x1
m. The sediment concentration was also measured in 2-liter samples taken from the container after a complete
mixing of the entire collected runoff. The sample was treated by decantation technique, oven dried and weighted
by high precision scale. The transported elements, i.e. potassium, phosphorous and nitrogen were also measured
in solute and particulate forms. Ultimately, the data bank was developed in Excel 2010 and got ready to be
processed in SPSS 19.0 software package and statistically compared with the help of analysis of variance
(ANOVA) test.

Results and Discussion: The results showed that the soil loss, nitrogen concentration, potassium
concentration and sediment concentration had significant difference (p<0.05) in treating and representative
watersheds. So that, the amount of soil loss, nitrogen concentration and sediment concentration in representative
sub-watershed were 7.9, 1.3 and 1.8 times more than those measured in treating sub-watershed, respectively. The
amount of potassium concentration in treated sub-watershed was 1.5 times more than that measured in a
representative sub-watershed. In addition, the results showed that runoff volume and phosphorus concentration
of 95% of confidence level were not significant in treating and representative sub-watershed. It therefore showed
that there was no significant effect of watershed management measures on runoff in treating plots compared to
that recorded for untreated plots. However, the difference between sediment concentrations was statistically
significant which clearly verified more effectiveness of the controlling measures on the study variable. So that,
the sediment concentration was almost 1.8 times more in plots located in representative sub-watershed in
comparison with that measured in a treated sub-watershed. It ultimately led to differences in the study chemical
elements, mainly transported in particulate. Whilst, the nitrogen concentration in un-treated plots were almost
1.3 times more than that obtained for treated plots. It was incorporated to more breakage and crashing of plants
residues by cattle and also more animal disposals containing high level of nitrogen into top soil. Likewise,
significant positive effect of soil erosion treatments on potassium content was proved in treating plots led to an
incremental rate of 1.5. No difference could be distinguished between phosphorous contents in treated and un-
treated plots, since the phosphorous is amost evenly distributed in the soil profile and therefore was not
controlled by anthropogenic activities.
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Conclusion: The results of the study verified that, despite of different effects of soil and water conservation
measures on the study variables, they were often got influenced from the measures. It therefore proved that the
governing conservation approach should be continued in the study area in order to preserve the quality and
quantity of soil and water resources in the study area. Though further insight studies with longer periods of data
collection, more hydrological variables, other temporal and spatial scales and even broad extension in different
parts of the country are recommended to alow drawing final conclusion.
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