
833 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY, 10(10) June 2015, Pages: 833-838 

Ali Helfy et al, 2015 

 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY 

 
© 2015 AENSI Publisher All rights reserved 

ISSN:1816-9112  

Open Access Journal 

Copyright © 2015 by authors and American-Eurasian Network for Scientific 
Information. 

 
This work is licensed under the Creative Commons Attribution International 

License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

  

 

Examining Dissipation of Element (N,P) 
and Organic Matters Duo to Water Erosion 
in the Darbe-Khazine Watershed at 
Shoushtar City in Khuzestan Province. 
1Ali Helfy,  2KamranMohseni Far and 2AbrahimPanahpour 

 

ABSTRACT 
Since, the human being put his foot on the soily earth, by consuming limited resources, 
began destroying them. This destruction was negligible until the human population began 
to increase exponentially due to technological advances and health and nature cannot to 
restore it. This research carried out with the aim of studying loss of most-consumed 
macronutrients (N, P, K) and organic carbon caused by badland erosion occurred in the 
Darb-e-Khazine basin from Shoushtar City. This basin is located in the southwestern of Iran 
in province of Khuzestan, the most parts of the basin is situated in Shoushtar city and its 
terminal part is located a geographic span to city of MasjedSoleiman and Ramhormoz. 
Sampling was done randomly from 0-10 cm depth of soil in that basin. Some physical and 
chemical soil parameters such as pH, electrical conductivity, bulk density, organic matter 
and the amount of three most-consumed macro-nutrients elements (N, P, K), organic 
carbon and soil texture on the samples tested. The results were analyzed using statistical 
software (spss) and at 5% significance level, comparison was done. The result showed that 
there were statistically significant differences in the amounts of sand, clay, silt, organic 
matter, nitrogen, potassium, phosphorus, bulk density and acidity, and no significant 
differences in soil texture and soil type that it is due to the inherent properties of the 
bedrock in the area can be attributed. Based on these results, it was found that the erosion, 
specially, badland erosion that can be seen more widely than other forms of erosion has 
great impact in reducing the percentage of organic matter, nitrogen, phosphorus, 
potassium, and increased the percentage of clay and silt particles, sand, soil acidity than the 
loss in protected areas. Level of losses in eroded macro in the Hektar equal to 490% of total 
nitrogen, phosphorus 106000 ppm, potassium 6340000 ppm, respectively. Thus, the 
steady decrease in vegetation, soil organic matter, soil structure degradation and loss of 
stability of soil aggregates, soil erosion index has increased. 
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INTRODUCTION 

 

 Since, the human being put his foot on the soily earth, by consuming limited resources, began destroying 

them. This destruction was negligible until the human population began to increase exponentially due to 

technological advances and health and nature cannot to restore it. During two last centuries, industrial world as 

ruthless as possiblepulled itsgentle and fertile bed into an abyssand man as the vanguard of environmental 

destruction, violated the rights of future generations from the earth. What that Malthus states in histheory that 

instability is inevitable destiny of the human race, and what is presented in resources and population curve, draw 

a bleak future for the human which is not curable but withglobal consultation and consensus, and the 

determination of nations (Ghadiri ,1989). 

 Although the history of soil erosion amounts tolife of the Earth, but in the twentieth century, due to 

population growth and overuse of land, soil degradation gained an ascendingtrend. The expectation always has 

been that by using advanced agricultural methods, crop yield willincreases, but, unfortunately, this increasewas 

accompanied by decrease in soil fertility due to erosion. Therefore, erosion has been taking place continuously 

and in the future, this damaging phenomenon will also continue. Nowadays, rarely an area can be found on the 

earth which has not been exposed to erosion and degradation (Makhdoom, 2002). 

 

MATERIALS AND METHODS 
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 The study area is known as Darbe-Khazinewatershed basin at Shoushtarcity. The basin is located in 

southwestern of Iran, in Khuzestan province. The major part of the basin is located in ShoushtarCity and its 

terminal part is spannedgeographically between city of Masjed Soleiman and Ramhormoz.The geographical 

location of the basin is in "48° 45’ 58"-49° 18’ 13"in east longitude and31° 37′42-32° 6' 6north latitude. Its area 

is 66,685 hectares, equivalent to 666.85 km
2
 and this basin is located 45 km away from Ahvaz city(eastern part 

of the Shoushtarcity) and in total, it is divided in 24 hydrological units (sub-basin). Under-Study basin is divided 

into two parts: conserved or protected region and npn-protected, wherein protected area, a series of watershed 

activities have carried out, of which measures, the construction of terraces, restoring and distributing vegetation 

and dams can be Named. Since, under study region is located in a homogeneous unit in geologic and 

physiographic terms, the selected points are chosen close each other. The type of study is field one. 

 

Laboratory analysis of soil: 

 Under-Studybasin is divided into two parts: conserved or protected and protection-less, wherein protected 

area, a series of watershed activities have carried out, of which measures, the construction of terraces, restoring 

and distributing vegetation and dams can be Named. Since, under study region is located in a homogeneous unit 

in geologic and physiographic terms, the selected points are chosen close each other. The type of study is field 

one. The method and the way of its implementation is done through measurement and study some of the 

physical and chemical characteristics of soil such as (organicsmatters, soil reaction, tissue and etc.) in these two 

mention regions were, in line with it, the relevant tests were performed. In each of the two areas, two transects 

of 200 m length on each transect with 50 metersspacing were sampled.  At first,the location of the pointed were 

specified with GPS device, then in each of points, using equilateral method (distances between the vertices of  

triangle, will be considered as ten meters) at a depth of 0-30 cm sampling was done.To sample disturbed 

samples, using agrology auger, sampling was done from each vertex of the triangle. Then the samples were 

mixed and will be selected as composite sample for each depth. To obtain undisturbed samples for 

determination of bulk density parameter sampling was done from the center of each triangle. Then, for 

computation, data analysis and graph drawing, software SPSS (20) and independent t-test were used at 5% level, 

and with the help of this software, presence or absence of significant difference in amount ofthe parameters 

with95 percent probability was studied.  

 

RESULTS AND DISCUSSION 

 

 The study area lacks any rocky outcrop and is coveredby old fluvial alluvial sediments and new 

erosionalterraces resulted fromrunning water during many years. These sediments which are remainsof 

depositionsfrom the water flowing in the third and fourth geologicalperiods, result in creating flat plains with 

fertile soil. The factors of erosion and abundantexistentgypsum has led transformation to the study area and 

resulted in hilly grounds. Regarding the formation of Mishan, Aghajari and Bakhtiariat adjacent basin areas and 

outcrops of this formations in upstream areas onflood and streams routes strengthen the hypothesis that the 

existingsediments are mainly a factor in erosionof the mentioned formations, which itdemonstrates the 

importance ofstudying more closely the region. At first,the set of description statistics fromcollected specimens 

in both study areas were studied. 

 Table 1showseffect of watershed management and protection operations in the study basin onthe 

understudy chemical characteristics inprotectiveand erosional region 

 
Table 1: Descriptive statistics of some ofPhysical and chemical indexes inconservation (protected) area in the study area. 

Index Average At least 
The 

maximum 
Deviation 

Organic matter (percent) 1.11 1 1.2 0.07 

Soil reaction 7.1 6.8 7.3 0.19 

Electrical conductivity (dS m) 
0.24 

 
0.19 0.34 0.06 

Clay (percent) 22.4 21 24 1.14 

Silt (percent) 2.65 63 68 1.92 

Sand (percent) 10.8 9 13 1.64 

Porosity (percentage) 0.49 0.42 0.54 0.03 

Bulk density (grams per cubic centimeter) 1.31 1.20 1.53 0.1 

  
 As the results in the protected areashow, the soils of this non-salineuse (0.15 dS/m), has an alkaline reaction 

(1.7), silt loam texture, high organic matter (% 1.11) and low bulk density of 1.31 (grams per cubic centimeter) 

. 
Table 2: Descriptive statistics of some of the Physical and chemical indexes in the Study erosion region. 

Index Average minimum maximum 
Standard 
Deviation 
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Organic matter (percent) 0.36 0.32 0.40 0.03 

Soil reaction 3.7 6.9 6.7 0.27 

Electrical conductivity (dS/m) 0.15 0.12 0.18 0.03 

Clay (percent) 19.4 18 20 0.89 

Silt (percent) 56.8 55 58 3.1 

Sand (percent) 21.6 20 23 1.14 

Porosity (percentage) 0.44 0.39 0.52 0.04 

Bulk density (grams per cubic centimeter) 1.47 1.27 1.53 0.11 

  

 As the results in erosion region show, the soil of this usage is non-saline (0.24 dS/m),and has an alkaline 

reaction (7.3), silt loam texture, low organic matter (0.36%) and bulk density of 1.47 (grams per cubic 

centimeter). 

  
Table 3: comparison of averageindices of soil quality in both study area. 

Land Usage Soil reactivity Electrical Conduction( dS/m) Organic Carbon(%) 

Protected Region A7/1 a0/24 a0/64 

Erosional Region B7/3 b0/15 b0/20 

* Sameletters in each column for each character represents insignificancy at the 5 percent level. 

  

 
 

Fig. 1: Comparison of soil organic matter in both study areas. 

 

 Change inagriculture and planting procedure and increase in vegetation has resulted inincreased soil organic 

matters inconservation area than erosionalone. In one hand, the results showincreased organic matter in under 

the protection land more than the land under furthererosion. Tegada and Gonzales (2008) in their study noted 

that a significant proportion of dissolved organic carbon in soil will be out of reachby erosion processand runoff. 

A major proportion of humus isusually presentin the soil, so superficial erosion due to runoff can carry a 

significant amount of humus. As a result, this is effective on amount of organic material in eroded areas. The 

results organic matter in present study are in agreement with the results YousefiFard (2007) in a study in 

Cheshmeye-Ali (Sulijan) inChaharMahalvaBakhtiariProvince, with the aim ofestimating sediment, runoff and 

loss ofnutrient elements, and are also in agreement with the results of Azmoudeh (2009) in a study to evaluate 

runoff and soil erosion in soils under forest cover, and its comparison with agricultural lands and orchardswhich 

was resulted from change in forest land use, and also identifying factors affecting on runoff and soil erosion 

among quantitative variables around the city of Sari. 

 Average macronutrients in both protected and erosionalareas shows that mean values of the macronutrient 

elements in the protected area ismore than the mean values in erosionalarea. Runoff is an important process 

which plays an important role in nutrient dissipation and as the result in erosion in the region. However, erosion 

is a selectiveprocess which has tendency to transfer the tiniest and smallest soil particles, which are rich in 

nutrient elements. The examined elements, are among vital ones for plant growth and survival of animal which 

in addition to the problems created in eroded environment, and making soil poor of this important element 

during erosion process, transfer of these elements to rivers, water reservoirs, lakes and other water sources 

causes reduction in their quality. Gaining awareness from loss of organic and nutrient matter from the soil 

surface as a appropriate criterion for ecosystems health, water conservation plannongand environmental issues. 

The results of macronutrientsin this study is in agreement with the results of YousefiFards's (2007) study in the 

Cheshmeh-Ali (Sulijan) of ChaharMahalvaBakhtiari Province in order to estimate sediment, runoff and loss 

nutrients. 
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Fig. 2: Comparison of total nitrogen content of the soil in both understudy regions. 

 

Phosphorus (P) 

 
 

Fig. 3: Comparison of Phosphorus content of the soil in both understudy regions. 

 

Potassium(K) 

 
 

Fig. 4: The comparison of soil potassium in the two studied watersheds. 

 

 

Conclusion: 

 The results of this research showed that there aresignificant differences in amounts of sand, clay, silt, 

organic matter, total nitrogen, potassium, phosphorus, pH, bulk density in soil and nosignificant differences in 

soil texture type, which its reason can be attributed to the inherent properties of the mother rock in these two 
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regions. Based on these results, it was found that the erosion, particularlyBadland erosion, which can be seen 

more widely than other forms of erosion in the area, has great impact in reducing the percentage of organic 

matter, total nitrogen, phosphorus, potassium, and increase in percentage of clay and silt, sandparticles, soil pH 

than the protected areas. Which this indicates a positive effect on Watershed management operations on 

improvement in soil status in the protected region. Given these findings, the loss of macronutrients in the eroded 

region per hectare, were calculated as37.397%total Nitrogen,6.61% Phosphorus, 40.90% Potassiumand their 

economic value equal to total Nitrogen 456,520 IRR, Phosphorus 1.32 million Rials, potassium 540 million 

Rials. 

 Due to climatic characteristics of the region, above mentionedcalculated values,several times of soil 

production rates should be taken into accountin short and long term planning. Topography status (steepness), 

occurrence of high percentage of silt in the region soils, lack of stability in existing soil particles,and 

alsonegligible percentage of vegetation cover is of the main causes of great soil erosion in the region. Several 

factors are involved in the production of runoff and soil loss. Understanding these factors can be helpfulin 

providingmanagement suggestionsand making qualitative the changes in runoff and soil loss. 
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