
 

 

 

1 

 

The effect of municipal wastewater on soil chemical properties 
 

 

Mohsen  Irandoust 1, - Ali Salehi Tabriz 1  

1.  Department of Water Engineering, Kerman branch, Islamic Azad University, Kerman, Iran  5 

Correspondence to:Mohsen Irandoust(Irandostmo@gmail.com) 

 

Abstract.The most important concern of the authorities in reuse of wastewater through artificial recharge of aquifers, 

drinking water and water used in agricultural exchange or direct use treated wastewater for health expenditures in different 

regions of the world, experience has resulted in effluent into account as a reliable source of water to supply the cities 10 
considered any parts of the world to supply water to cities and centers of population.In this direction the use of methods 

based on low quality irrigation water such as wastewater is a practical and convenient solution.The waste can be a rich 

source of minerals and organicbe considered in order to thefertile soil.In the present study In order to assess the effects of 

wastewater, sewage refined Shiraz on soil chemical properties were analyzed in depth measurement.All samples from the 

middle of each plot at depths of 0-30 cm was V30-60And also tested in a randomized complete block design with 3 15 
replications.The results showed a decrease in acidity, salinity, phosphorus, nitrogen and heavy metals concentration in soil 

irrigated with waste water in the soil is irrigated with well water. 
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1. INTRODUCTION 

Increasingly growing world population.The population growth rate is estimated to average about 7.1% (merit and 

Zamyady, 1384).According to estimates, every year 100 million people, or in other words per second more than three 25 
people added to the world population.According to the forecasts, in 2025 the world's population of 5.8 billion will go 

beyond border. Meet the needs of a growing population, the food can be considered a major problem for many nations [1].In 

developing countries, the increasing need for fresh water in agricultural production is not limited to,But needs per person 

and also supply the needed water resources industry needs and priorities of the urban communities in these areas. 

Existence large population centers and industrial centers in the vicinity of freshwater resources according to the 30 
prioritization of municipal and industrial water supply, the share of agriculture in reduced access to these resources 

[14].These factors have led to the idea of planning to provide new sources of water. Economic resources and in agricultural 

development and food security needs effectively circulate[23]. 

If good quality water is scarce, water is considered low quality [43] .The effluent from the wastewater treatment 

feasibility portion of these resources includeBecause municipal population growth on the one hand and higher levels of 35 
public health on the other hand, increased water consumption and high water consumption will have to increase the amount 

of waste [43] .On the other hand the release of raw sewage in nature and polluting the environment can affect the quality of 

surface and groundwater flows [23].While preserving the environment makes utilization of sewage water treatment, 

recovery and recycling of water is consumed.As a result, use of treated wastewater in agriculture reduces the use of the 

waters, which in addition to other uses, such as agriculture-could be drinking [13]. 40 
The low cost of using treated wastewater for irrigation, groundwater and surface water pollution reduction and 

reduce the cost of chemical fertilizers in agriculture are other advantages of using treated wastewater [13]. The treated 

wastewater in irrigation water volume required to include a small amount, but this amount makes use of waters with higher 

quality can be more important in the application [14]. 

The correct exploitation of municipal waste will reduce surface water pollution problemAnd not only saves water, 45 
but also due to the material and is very useful nutrient for plant growth [23] .The availability of this waste near urban 

centers around these areas provide the potential to increase agricultural production makes [14].Today regarding dry spells in 

Iran, the growing population, urbanization and industrialization, use of treated wastewater as a source of sustainable 

agriculture is [15]. 
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Since the wastewater cycle can be used to increase the pollution of groundwater aquifers,Therefore, in recent years in 

and out of the water purification project gathered outside urban areas is running.t seems that if chemical and biological 

wastewater pollution problems in food production and soil health not bring, can be used for crop production [13]. 

With an average annual rainfall of 243 Fars province with more than 15 thousand hectares of cultivated area with 

limited water resources.One of the city's unconventional water resources, municipal wastewater treatment plant, which since 5 
1386 has started to collect and wastewater treatmentAnd has about 52 thousand subscribers have joined the system. It is 

anticipated that this plant until 1405 to reach full operation and the effluent reaches the 5/69 million cubic meters per year. 

However due to above, it seems that waste water can be treated wastewater, as a reliable source of supply of water, 

especially in arid and semiarid regions, which are facing a severe shortage of water resources used.If the wastewater is used 

for irrigation of agricultural lands,Can be taken to save water and fertilizer and also reduce the cost of water supply big step 10 
up,Therefore this study was to evaluate the quality of effluent from wastewater treatment plants and Shiraz effluent quality 

parameters and standards, as well as to determine the rate of change of the elements and parameters to control soil is tested 

at different depths. 

 

 15 
 

2. Methods: 
 

In order to evaluate the effect of treated wastewater the city on the chemical properties of the soil, ground-based 

experiment with dimensions 8 × 6 m, in a randomized complete block design with three replications and in non-crop plant, 20 
carried out in 1392.Land the city water treatment plant was 200 meters. In this study, after leveling the ground, the plot of 

which was a 2 × 2 meters.According to the that there are three replicates of each treatment, total plot was tested 9 Crete 

In this study, irrigation water quality experimental plots were two projects were considered as the main cause. 

Measuring the depth of soil chemical parameters that apply to 30-0 and 60-30 cm of the soil surface, this research were the 

subplots.It must be noted that the quality of water entering the experimental plots are as follows: 25 
 Treatment A: Well water (Well water quality is explained below) 

 treatment B: municipal wastewater 

The study to determine the long-term effects of wastewater on soil chemical properties evaluated, the number of 

different treatments on the ground 15 times, and an interval of 7 days compared to each other.Water and wastewater, as well 

as input from each treatment were similar to experimental plots.Before applying the irrigation to measure physical and 30 
chemical parameters of ground, from the depths of 0-30 and 30-60 cm soil samples were taken from the middle of each 

plotAnd soil and water samples for lab analysis fee of Agriculture and Natural Resources Research Institute in Shiraz was 

sent.The results of chemical analysis of soil texture and soil are important elements in Tables 1 and 2 are provided. 

 

 35 
Table 1: Analysis of soil physical characteristics of the area under study 

Soil 

depth 

(cm) 

Clay 

(%) 

Silt 

(%) 

Sand 

(%) 

Soil 

texture 
Porosity(%) 

Apparent specific 

weights (gr/ cm3) 

Real gravity(gr/ 

cm3) 

0-30 14.3 28.2 57.5 
Sandy 

loam 
46.8 1.42 2.67 

30-60 16.8 31.9 51.3 
Sandy 

loam 
49.4 1.37 2.71 

 

 

Table 2. Chemical analysis of the soil characteristics of the area under study 

Parameter Unit Depth Value 
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The electrical 

conductivity 
DS/m 

0-30 1.47 

30-60 1.01 

Acidity No Unit 
0-30 7.1 

30-60 7.4 

Sodium absorption 

ratio 

Milliequivalents per 

liter 

0-30 1.45 

30-60 1.37 

Sodium 
Milliequivalents per 

liter 

0-30 3.14 

30-60 2.71 

Calcium 
Milliequivalents per 

liter 

0-30 5.85 

30-60 4.74 

Magnesium 
Milliequivalents per 

liter 

0-30 3.51 

30-60 3.22 

Phosphorus 
Milliequivalents per 

liter 

0-30 0.0168 

30-60 0.0121 

Carbonate Milligrams per liter 
0-30 0.65 

30-60 1.02 

Organic carbon % 
0-30 0. 32 

30-60 0.18 

Total nitrogen % 
0-30 0.046 

30-60 0.021 

Iron 
Milliequivalents per 

liter 

0-30 0.0001 

30-60 0.0001 

Zinc 
Milliequivalents per 

liter 

0-30 0.0003 

30-60 0.0003 

 

Also before the test to measure chemical parameters of Well water and wastewater, soil and water samples from them for 

analysis to the laboratory of the Institute of Agriculture and Natural Resources Research Shiraz was sent.The results of 

chemical analysis of the important elements of Well water and wastewater (along with Iran's Environmental Protection 

Organization) is presented in Table 3.According to this table, it can be said that effluent from municipal wastewater 5 
treatment Shiraz in all parameters compared to the standard provided by the Environmental Protection Organization of Iran 

(used in agriculture) are at the limit 
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Table 3. analyze the chemical properties of Well water and wastewater use and contaminating the standard border 1 

The measured 

parameters 
Unit 

Well 

water 

Wastewater 

tested 

The border pollution 

standards in 

agriculture 

Acidity No Unit 6.7 6.4 6-8.5 

The electrical 

conductivity 
DS/m 0.85 1.63 - 

Sodium 
Milliequivalents per 

liter 
3.6 29.3 - 

Calcium 
Milliequivalents per 

liter 
2.4 11.2 - 

Magnesium 
Milliequivalents per 

liter 
2.1 13.7 14.1 

Potassium 
Milliequivalents per 

liter 
0.85 2.03 - 

Sodium absorption 

ratio 

Milliequivalents per 

liter 
2.4 8.4 - 

Phosphorus 
Milliequivalents per 

liter 
- 10.6 - 

nitrogen % - 0.154 - 

Total organic carbon % - 0.85 - 

Carbonate Milligrams per liter - 2.21 - 

Iron 
Milliequivalents per 

liter 
- 0.29 3 

Zinc 
Milliequivalents per 

liter 
- 0.002 2 

1- Iran's Environmental Protection Organization standards (for agriculture) 

 

The study measured physical and chemical properties of the soil with the help of Soil and Water Laboratory 

Research Center for Agriculture and Natural Resources Shiraz.Therefore goes on to describe the measured parameters and 5 
methods of measuring it is explained briefly: 

Soil acidity: after preparing soil samples considered, the acidity of pH meter by 620-ohm meter was measured. 

The electrical conductivity of soil: To calculate the conductivity of the device model 646 ohm meter conductivity meter was 

used. 

Sodium and potassium:The two ions of ammonium acetate normal and to help Corning 410 photometer film device were 10 
measured. 

Calcium and Magnesium: These two ions were measured by titration with a solution Orsini 

Phosphorus: this ion was measured by Olsen. The five g dry soil, 100 ml half-normal sodium bicarbonate was added to pH 

5.8. After diluting the extract, diluted extract phosphorus by colorimetric spectrophotometer model with the help of Bush 

and the lamp model 20 was measured 15 
Organic carbon:These ions was measured by using black linen 
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Nitrogen:Soil nitrogen was measured to the Kjeldahl method. The method of soil nitrogen by sulfuric acid in the presence of 

a catalyst (copper sulphate, potassium and selenium) oxide and ammonium sulfate becameAnd the nitrogen to ammonia 

distillation step and then using boric acid and by sulfuric acid to form ammonium become normal 005/0 was the headline. 

Zinc and iron:The two ions that the heavy elements are analyzed by atomic absorption spectrophotometer equipped with a 

graphite furnace were measured according to the method described by APHA. 5 
Finally, the study data were analyzed using SAS softwareAlso the charts from Microsoft Excel was used. It must be noted 

that the comparison of means were performed by Duncan test. 

 

 

3. Discussion and conclusions: 10 
 

3.1  Analysis of variance treatments: 

 

Analysis of variance related to water quality as a result of two main factors, the measured depth (as a subsidiary) and 

their interactions on the chemical properties of the soil reflects the factThe effect of quality on all traits was meaningfula at 15 
the level of one percent.But the depth of the traits measured in Sodium absorption ratio, sodium, calcium, magnesium, zinc 

and iron instead of their other traits have a significant effectHowever, the interaction between agents and sub-component 

attributes a significant effect on phosphorus and carbonate, the other characters is meaningless. 

is meaningless. 

Table 4. Analysis of variance 20 

Source Changes 

Degrees 

of 

freedom 

The 

electrical 

conductivity 

Acidity 

Sodium 

absorption 

ratio 

Sodium Calcium Magnesium 

Repeat Rep 2 0.0022 0.084 0.0687 0.0012 0.0098 0.0041 

Water Quality A 1 **0.457 **0.07 **0.81 **0.76 **0.45 **0.91 

Error(E1) 2 0.846 0.51 0.93 0.22 0.39 0.59 

Measured depth 

B 
1 **0.0247 **0.079 ns 0.24 ns 0.58 ns 0.73 ns 0.32 

reaction AB 1 ns 0.0531 
ns 0. 

174 
ns 0.18 ns 0.03 ns 0.06 ns 0.01 

Error)E2( 3        0.72  0.115    0.14    0.032    0.011   0.068 

            **:meaningfula & ns: meaningless 

Continued Table 4 

Source 

Changes 

Degrees 

of 

freedom 

Phosphorus Carbonate 
Organic 

carbon 

Total 

nitrogen 
Iron Zinc 

Repeat Rep 2 0.073 0.0073 0.0589 0.0412 0.0807 0.0328 

Water 

Quality A 
1 **0.56 **0.0045 **0.321 **0.001 **0.057 **0.024 

Error(E1) 2 0.54 0.325 0.808 0.014 0.094 0.072 

Measured 

depth B 
1 **0.71 **0.092 **0.29 **0.0047 

ns 

0.021 

ns 

0.068 

reaction AB 1 **0.04 **0.018 ns 0.048 
ns 

0.0054 

ns 

0.081 
ns 0.02 

Error)E2( 3 0.056 0.802 0.621 0.0098 0.061 0.079 

                  ** :meaningfula& ns: meaningless 

 

3.2 Assessment indicators of soil electrical conductivity: 25 
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The results of the data analysis traits (Table 4) show that the effect of water quality on meaningful attribute is the 

electrical conductivity.According to the study which is almost 2 times salinity water salinity Well water has been 

used,Therefore increase in soil salinity by application of wastewater is not expected.In this regard, results of analysis, the 

average electrical conductivity of the soil after irrigation with well water and treated wastewater that was performed by 

Duncan test at the level of one percent,Shows (Figure 1), which applies water to the soil to increase soil salinity of the 5 
irrigation Well water was of 5.42 percent 

 

 
Figure 2: compares the average effect of depth measurement of the electrical conductivity of the soil 

 10 
3.3 Assessment indicators of soil acidity: 

 

The results of the data analysis traits (Table 4) show that the effect of water quality on meaningful attribute is the 

acidity. Compare the average acidity of the soil quality indicators show that the acidity of the soil by the use of waste 

water for irrigation to soil acidity, decreased (Figure 3).As specified in this way reduce the acidity of the soil in 15 
irrigation with treated wastewater to irrigate with well water is about 6% 

 

 

 
Figure 3: compares the average effect of water quality on soil acidity 20 

 

The results of the data analysis traits (Table 4) show that the effect of depth is the measurement of the characteristic 

electrical conductivity meaningful. Therefore comparison of the mean acidity of the soil in the studied depths (Figure 4), 

which with increasing depth, the soil acidity increasesThe increase soil acidity level of about 9.3 percent.Appears to reduce 

the acidity of the soil at the soil surface to the depths of the reasonThat Since the the soil is favorable conditions for the 25 
entry of air into the soil, the rate of decomposition of organic matter including nitrification process, which reduces soil 

acidity plays[25]. 
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Figure 4: compares the average measured depth effect on soil acidity 

 

 

           3.4 The sodium adsorption ratio analysis to evaluate the soil and its components: 5 
 

The results of the data analysis traits (Table 4) shows that as The sodium adsorption ratio, sodium, calcium and 

magnesium are the qualities that only the effect of water quality on them is meaningful.Therefore, these attributes mean 

comparison analysis was performed by Duncan test at the level of one percent, show (Table 5)Irrigation with wastewater in 

order to increase 23.4 , 64.9 , 78.3 and 78.8 percent sodium absorption, sodium, calcium and magnesium led to well 10 
water.Acts wastewater rich in sodium, the natural balance of the soil solution on the My¬Znd cations leading to the 

replacement of sodium with other cations, particularly calcium and magnesium in the soil, which thereby increased levels of 

exchangeable sodium adsorption ratio in the [38]. 

n this study, since the amount of The sodium adsorption ratio raw soil is acceptable,The results indicate that 

irrigation with treated wastewater The sodium adsorption ratio in the city, compared to the initial amount of sodium 15 
absorption ratio, increasedBut this increase is less than the threshold set by the World Food OrganizationAnd the destruction 

of soil structure and infiltration problem to beBut if they continue with such r 

 

Table 5. The effect of water quality on some elements 

Elements examined (Milliequivalents per liter) 

Water Quality The sodium 

adsorption ratio 
Magnesium Calcium Sodium 

3.6  2.1  2.3  5.34  Water Well 

4.7  9.9  10.6  15.25  
The treated 

wastewater 

 20 
 

3.5 Assessment of soil carbon decomposition and phosphorus: 

 

Phosphorus as a nutritional factor contributing to the phenomenon Eutrophication is the transfer of surface water and 

underground water resources entail reduced quality[8].The results of the data analysis traits (Table 4) show thatPhosphorus 25 
soil carbon characteristics and attributes that in addition to the meaningful effect on the primary and secondary factors, 

interaction between major and minor factors on these traits is significant.Therefore, these attributes mean comparison 

analysis was performed by Duncan test at the level of one per cent, is shown (Fig. 5 and 6). 

Analyze soil characteristics before testing (Table 2) show that the studied soil at depths of 0-30 and 30- 60 cm 

0.0168 and 0.0121 respectively Mylyakyvalant containing phosphorus.As well as the chemical properties of water and 30 
wastewater analysis used (Table 3) show that the well water used but no phosphorus wastewater containing phosphorus  

6.10 milliEquivalent.Thus, according to Figure 5, it can be said that the irrigation with well water due to lack of phosphorus 

in soil depths of 0-30 and 30- 60 cm respectively in 8.3 and 15.7% of the phosphorus in the soil before testing decreased.But 

irrigation with treated wastewater phosphorus in the depths of 0-30 and 30- 60 cm respectively in the 94.7 and 91.3 percent 

phosphorus increased soil before testing.Boyle et al (1981) study on land that has been refined over the years by irrigation 35 
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with sewage water for irrigation-have of the land that had been indicated that a significant amount of phosphorus in the 

water with wastewater increases. 

Another issue to be listed on this form, it can be noted that the amount of phosphorus decreases with increasing 

depthIn this regard, numerous scholar noted that due to the low solubility of phosphorus in the soil, the accumulation of 

phosphorus in the soil surface layer is substantially ([40]; [8] ; [16]).While phosphorus measured at a depth of 0-30 cm soil 5 
and irrigated with treated wastewater is statistically the best positionMeasured at a depth of 30-60 cm and phosphorus 

treatment and irrigation with treated wastewater by 65.25% relative difference in treatment in the best position has been 

analyzed, statistically at position (b) is located.It should be noted that despite the differences between the two depth 

measurement 33.8 percent0-30  and 30-60 cm of water for irrigation, these two treatments statistically in a group (c) are 

located. 10 
Analyze soil characteristics before testing (Table 2) show that the studied soil at depths of 0-30 and 30- 60 cm 0.65 

and 1.02 milligrams per liter respectively containing carbonate.As well as the chemical properties of water and wastewater 

analysis used (Table 3) show that the well water used is free of carbonBut wastewater contains 2.21 milligrams per liter 

carbonate.Thus, according to Figure 6 , it can be said that due to lack of irrigation water for the amount of carbon in the 

carbonate in water depths of 0-30 and 30- 60 cm respectively in 21.5 and 12.7% compared to pre-test the soil carbon 15 
declined.But irrigation with treated wastewater carbon content in the depths of 0-30 and 30- 60 cm respectively in the 38.7 

and 44.6 percent increase in soil carbon before testing. 

Another issue to be listed on this form, it can be noted that the carbon content increases with increasing depthIn this 

study, measured at a depth of 30-60 cm soil carbonate and irrigated with treated wastewater is statistically the best 

positionMeasured at a depth of 0-30 cm and carbonate treated soil and irrigated with wastewater treatment difference 42.4 20 
percent in the best position has been analyzed, statistically at position (b) is located.The two irrigation wells with depths of 

0-30 and 30-60 cm measured on 72.3 and 51.6%, respectively, with the difference that in the best position% compared to 

treatment was analyzed, statistically respectively, in place of (d) and (c) are located. 

 

 25 
3.6 Evaluation of soil organic carbon sequestration: 

 

The results of the data analysis traits (Table 1) shows that the effect of water quality on the attributes of organic 

carbon is significant.The comparison of average soil organic carbon analysis of well water and treated wastewater by 

Duncan test was a percentage, shows (Fig. 5), which apply water to the soil increase the carbon content 67.8% organic soil 30 
to be well water. 

 

 

 
 35 

Figure 5: compares the average effect of water quality on soil organic carbon 

 

 

The results of the data analysis traits (Table 1) show that the effect of depth measurement of the quality of soil 

organic carbon is significant. The comparison of the mean soil organic carbon in the depths studied (Fig. 6), which with 40 
increasing depth, soil organic carbon content is reduced. 
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Figure 6: compares the average measured depth effect on soil organic carbon 

 5 
 

3.7 Assessment indicators of soil nitrogen: 

 

Analyze soil characteristics before testing (Table 2) show that the studied soil at depths of 0-30 and 30- 60 cm, 

respectively, 0.046 and 0.021percent of nitrogen.Also the chemical properties of water and wastewater analysis used (Table 10 
3) show that the well water used is the non-carbonate but containing 2.154% of nitrogen wastewater. 

The results of the data analysis traits (Table 4) show that the effect of water quality on the attributes of nitrogen is 

significant.The comparison of average soil nitrogen analysis of well water and treated wastewater shows (Fig. 7), which 

apply wastewater to the soil to increase soil nitrogen than well water was 68.1%. 

 15 
 

 
 

Figure 7: compares the average effect of water quality on soil nitrogen 

 20 
 

The results of the data analysis traits (Table 4) show that the effect of depth measurements as soil nitrogen is 

significant.So comparison shows the average nitrogen soil studied in depth (Figure 8), which with increasing depth, soil 

nitrogen content is reduced, so that the nitrogen in the soil at a depth of 0-30 cm from the 40.9 percent rate increase soil 

nitrogen at a depth of 30-60 cm.The reason it can be noted that the accumulation of organic matter in surface soil profile 25 
Tvjhbhaynkh more, most likely the amount of nitrogen in the soil, due to the decomposition of organic matter and release of 

ammonium, nitrate, resulting in the phenomenon, increased anion in the soil is Pydashth[37]. 
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Figure 8: compares the measured average depth effect on soil nitrogen 

 

 5 
3.8 Assessment analysis of heavy metals in soil: 

 

The results of the data analysis traits (Table 4) show that the effect of water quality on the attributes of iron and zinc 

is significant.So results of analysis, the average iron and zinc soil after irrigation water and wastewater shows (Table 6), 

which apply water to the soil increased 88.2 and 46.4 percent respectively, iron and zinc soil than water with the well water. 10 
 

 

Table 6 : Impact of Water Quality on heavy metals 

 

Elements examined (mEq per liter) 
Water Quality 

Zinc Iron 

0.003  0.0001   Water Well   

0.0056  0.00085   wastewater                                                         

 15 
 

 

 

 

 20 
4. Discussion and conclusion: 

 

The study showed With increasing depth of soil acidity increases by 3.9 percent.t seems to reduce the acidity of the 

soil at the soil surface to the depths of the reason is thatBecause the conditions for the entry of air into the soil at the soil 

surface is favorable, the rate of decomposition of organic matter including nitrification process to be followed to reduce the 25 
acidity of the soil 

With increasing depth of soil electrical conductivity was reduced to 19.6 percent. Because of falling electrical 

conductivity can-be explained in depth in terms of waste applied to soil, accumulation of organic matter in the soil increases 

and the lack of opportunity for use of decomposition of organic matter, water infiltration into the soil deep down that 

whereby the conditions for the accumulation of salt in the soil, So increasing soil salinity in the surface layers of soil. 30 
       The study showed that irrigation with The treated wastewater increased 42.5 percent soil electrical conductivity of the 

irrigation water was well.Increase the electrical conductivity of soil in irrigation with wastewater can be linked to high 

concentrations of cations such as sodium, leading to increased soil electrical conductivity in the wastewater is sentIrrigation 

with The treated wastewater Also reduces soil acidity than 6 percent of the irrigation water was well.Because of falling soil 

acidity can increase in terms of waste organic materials, formed materials, intermediate acidic gases such as hydrogen 35 
sulfide and communication.Irrigation with The treated wastewater increase of 23.4 percent from SAR to irrigation water 

was wellBecause of the increased sodium absorption ratio can be explained as acts of wastewater rich in sodium, the natural 

balance of ions in the soil solution disrupts and led to the replacement of sodium with calcium and magnesium cations other 

especially on the surface of the soil exchangeable which will be followed by SAR. 
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Irrigation with The treated wastewater increased 67.8 and 68.1 percent, respectively, organic carbon and nitrogen to 

the soil irrigated with well water was treated. 

With increasing depth of phosphorus and organic carbon in the amount of 56.25 and 44 percent respectively but with 

the increasing depth of soil carbon to the 42.4% increase. 

With increasing depth of soil nitrogen is reduced to 40.9 percent.. The reason it can be noted that the accumulation of 5 
organic matter in surface Considering that soil profile is more likely to be high nitrogen content in the soil, due to the 

decomposition of organic matter and the release of ammonia, which results in a phenomenon nitrate latest increase anion in 

the soil. 
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