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    RGANIC farming has gained ground worldwide and has 

……...expanded in recent years due to environmental, economic, and 

social concerns. In Egypt, up to 2.23 % of the agricultural area is 

managed organically. The transition from conventional to organic 

farming is accompanied by changes in an array of soil properties and 

processes that affect soil fertility. These changes in soil properties 

under Egyptian condition are not well documented. Therefore, the 

present study was carried out to study the comparative effects of 

organic and conventional farming systems on some soil chemical 

indicators under Egyptian condition. 

 

Surface soil samples (0-30 cm) were collected from eight field 

pairs (organic field and its conventional counterpart) to represent 

Organic farms in three locations (Fayoum (Tubhar village), Bilbeis 

city (SEKEM organic farm) and Salhyia City). The organic fields  

were in organic practice for 4, 6, and 10 years (Fayoum samples), 20 

and 30 years (Sharkyia samples), 8, 10 and 12 years (Ismailia 

samples) since certification. The studied soil chemical indicators 

include soil organic carbon, T-N, pH, EC, CEC, exchangable cations, 

and available N, P, K, Fe, Mn, Zn and Cu. 

 

Soil organic carbon, T-N, CEC, and available N, P, K, Fe, and Mn 

were significantly higher in the organic system than in the conventional 

system. Also, organically managed soils showed significantly better soil 

nutritional status regardless the periods of organic farming practice. On 

the other hand, soil pH, EC, available Cu and Zn were higher in the 

conventional system than in the organic system.  

 

Keywords: Organic farming, Conventional, Soil quality indicators, 

Available nutrients. 

 

  

Organic farming has gained ground worldwide and has expanded in the recent 

years due to environmental, economic and social concerns (Gasparatos et al., 

2011). It has been proposed as an alternative agricultural system to solve the 

environmental problems arising from conventional farming management, such 

as pesticide application, excessive inputs of synthetic chemical fertilizers, soil 
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degradation, and the presence of pesticide residues in food (Stockdale et al., 

2001). 

 

In Egypt, up to 2.23 % of the agricultural area is managed organically 

according to European Union Regulation (Willer and Klicher, 2012).The 

transition from conventional to organic farming is accompanied by changes in an 

array of soil properties and processes that affect soil fertility (Clark et al., 1998 

and Herencia et al., 2008). A growing number of studies showed that organic 

farming leads to higher quality soil and more soil biological activity than 

conventional farming. The impact of organic and conventional farming systems 

on soil showed that the organically managed soils contained higher levels of 

organic carbon (Mazoncini et al., 2010; Omar et al., 2010 and Wang et al., 2012), 

pH, total nitrogen, CEC (Gadja and Martyniuk, 2005; Melero et al., 2006; Araujo 

et al., 2009), soluble phosphorus and potassium (Clark et al., 1998), and soil 

microbial growth and enzyme activities (Liu et al., 2007; Okur et al., 2009 and 

Wang et al., 2012). However, some authors reported some different trends 

(Marinari et al., 2006; Hathaway et al., 2011 and Gasparatos et al., 2011). 

 

Soil quality depends on the physical, chemical, biological, and biochemical 

properties of the soil, changes in these properties must be taken into account in 

assessing changes in soil quality (Babu et al., 2010).  The comparison of 

organic with conventional systems is complex and difficult (Watson et al., 

2008). The objective of the present study was to compare the impacts of organic 

and conventional farming systems on some chemical and fertility indicators of 

soil under Egyptian conditions. 
 

Material and Methods 

 

Soil samples were collected from eight                                

                               .                                               

                                                 .              30ᵒ  4`E. 

Three organic fields which were under organic farming system for 4, 6 and 10 

years and three adjacent fields representing the conventional fields . In Sharkyia 

Governorate, two different locations were selected, SEKEM organic farm, 

Bilbeis C     30ᵒ 0 `    3 ᵒ  5` E     S                  anic farm, Salhyia El 

Gededdah City, 30ᵒ 3 `    3 ᵒ 56` E.                                     

organic farming for 20 and 30 years as well as two adjacent conventional fields 

were sampled from SEKEM organic farm, and three organic fields which were 

under organic farming for 8, 10 and 12 years and three adjacent conventional 

fields were sampled from Salhyia farm. 

 

Soils were sampled first at 3/2012 and second at 3/2013 except those of 

Fayoum location which were sampled once, at 8/2012. Five soil sample 

replicates were taken per field, each replicate was a composite sample of three 

soil samples taken at random using an auger to a depth of 30 cm. Soil samples 

were air dried and ground using a wooden hammer and sieved through a 2 mm-

mesh screen prior to the following chemical analyses: 
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Organic carbon was measured according to Walkley and Black, total nitrogen 

(T-N) by the Kjeldahl method (Page et al., 1982). Soil pH was measured in 1: 2.5 

soil water suspensions, electrical conductivity (EC) was determined in 1:2.5 soil 

water ratio extract (Jackson, 1973). Available phosphorus was extracted  with 

0.50 M   HCOʒ  solution  according to Olsen et al. (Black. 1965) and 

determined according to Watanabe and Olsen (Page et al., 1982) procedure.  

Available potassium was extracted with ammonium acetate solution and 

determined photometrically (Jackson, 1973). Available micronutrients, (Fe, Mn, 

Zn, and Cu) were extracted according to Lindsay and Norvel (1978) method and 

determined using atomic absorption spectrophotometry (Unicam 767). 

Exchangeable cations and the cation exchange capacity of soil (CEC) were 

determined using an ammonium acetate method (Page et al., 1982).  

 

Statistical analysis 

Data were analyzed using a completely randomized design using Costat 

(Costat Statistical Software, 2003) and analysis of variance was used to 

determine significant differences among sampling time, period of organic 

certification, and farming system after transformation to normalize data and 

equalize variance as required. Significance level was set at (P<0.05). 

Comparison betwee                          D     ’                 

(DMR) test. When treatment x year interactions was not significant, data were 

combined across years. Statistical analysis was made for each location 

separately. 

 

Results and Discussion 
 

Soil organic carbon, SOC 

Soil organic carbon SOC has a beneficial impact on soil quality, enhancing 

soil structure and fertility, increasing water infiltration and storage (Magdolf, 

2004).Analysis of variance indicated that SOC was significantly affected by 

farming system as well as the period of organic farming practice in the three 

studied locations. In Fayoum location (Fig. 1), the SOC content increased 

significantly (Table 1) from 10.89, 12.00 and 13.40 g/kg in conventionally 

managed soils to 11.77, 12.99 and 15.69 g/kg in soils that organically managed 

for 4, 6 and 8 years which represented 8.0, 8.2 and 18.9% increases, respectively. 

In SEKEM samples, the corresponding increases were from 7.69 and 11.85 g/kg 

in conventionally managed soils to 10.93 and 13.87 g/kg % increases in 

organically managed soils for 10, 20 and 30 years which represent 42.13 and 

17.05% increases, respectively. In Salhyia samples, the SOC content followed the 

same trend as that of Fayoum and SEKEM samples, being higher in organically 

than conventionally managed soils by 14.4, 13.6, and 29.8% after 8, 10, and 12 

years of organic farming management, respectively. A higher concentration of 

SOC is often considered to be an inevitable result of conversion to organic 

farming system (Stockdale et al., 2001). These results are in agreement with those 

reported by many authors who found a higher concentration of SOC in 

organically managed soils (Mader et al., 2002 and Pulleman et al., 2003). In 
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Egypt, Omar et al. (2010) reported a comparable results, they found that total 

organic matter had increased in organically managed soils with the increase in 

organic farming period. 
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Fig. 1. Soil organic carbon (a), Total-N (b) and pH(c)  as affected by farming system 

(CON & ORG) and period of organic farming at the three locations 

(Fayoum, SEKEM & Salhyia). 
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TABLE 1.  Analysis of variance for some soil properties as affected by season, period of 

organic farming (P), and farming system in different soil locations. 

Location Source df SOC T-N pH EC CEC Ex-

Ca 

Ex-

Mg 

Ex-

Na 

Ex-K 

Fayom Period, P 2 *** *** *** *** NS ** *** NS NS 

  Farming, 

F 

1 *** *** *** NS *** *** *** NS * 

 P * F 2 *** *** *** ** *** * *** ** ** 

 CV, %  2.93 4.25 0.19 34.81 0.45 0.54 7.95 13.76 8.27 

SEKEM Season, S 1 NS NS NS NS *** *** NS NS NS 

 Period, P 1 *** *** ** *** *** *** *** *** *** 

 Farming, F 1 *** *** ** *** *** *** *** *** *** 

 S * P 1 NS NS *** NS NS NS NS NS NS 

 S * F 1 NS NS *** NS NS NS NS NS NS 

 P * F 1 NS NS NS *** *** *** * ** NS 

 S * P * F 1 NS NS ** NS NS NS NS NS NS 

 CV, %  11.89 11.03 1.30 9.8 1.84 2.31 17.70 11.27 9.76 

Salhyia Season, S 1 NS NS NS NS *** *** *** * NS 

 Period, P 2 *** *** *** *** *** *** *** *** *** 

 Farming, F 1 *** *** *** *** ** *** *** *** *** 

 S * P 2 NS NS NS NS ** NS *** NS NS 

 S * F 1 NS NS NS NS NS NS *** NS NS 

 P * F 2 ** NS ** *** NS NS *** ** ** 

 S * P * F 2 NS NS NS NS NS * *** NS NS 

 CV, %  10.87 10.89 2.10 15.67 2.88 2.40 10.17 10.99 13.41 

*,**,*** Significant at the 0.05, 0.01, and 0.001 probability levels, respectively, NS = not 

significant. 

 

Analysis of variance summary (Table 1) indicated that soil total nitrogen (T-

N) followed almost the same trend as that of SOC, significantly affected by 

farming system and the period of organic farming practice and being higher in 

organically managed soils than in conventionally managed ones. The similar 

pattern observed between SOC and T-N is to be expected (Fig. 1), since the 

total nitrogen content of a soil is primarily a component of the soil`s organic 

matter content.  

 

The percent increases in T-N concentration in Fayoum organically managed 

soils over conventionally managed ones were 5.7, 9.4  and 9.2 % due to 4, 6, 

and 10 years of organic farming, respectively. The corresponding percentages 

for SEKEM samples were 22.10 and11.16 % due to 20 and 30 years of organic 

farming, respectively. While the percent increases for Salhyia were 29.60, 

29.28, and 23.64 % due to 8, 10, and 12 years of organic farming, respectively. 

The higher levels of T-N are also observed in all of the organic soil with various 

plants by Wang et al. (2012). To some extent, higher C and N in organic 

farming system suggest that soil quality in organic farms has been improved 

(Wang et al., 2012).  
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Soil pH 

Soil pH was significantly (Table 1) affected by farming system as well as 

period of organic farming.  All the soils of both conventional and organic fields 

were alkaline in reaction (Fig. 1). The pH values ranged from 8.01 to 8.24 in the 

organic fields and from 8.08 to 8.78 in the conventional fields. Organically 

managed soils exhibited a slight but significant decline in pH values compared 

with conventionally managed counterparts. The overall means of soil pH 

indicated that the pH values decreased from 8.15, 8.29 and 8.61 to 8.06, 8.18 

and 8.23 in Fayoum, SEKEM and Salhyia samples, respectively. The decrease 

in soil pH in organically managed soils might be due to the formation of organic 

acids during decomposition and mineralization of organic manure and compost. 

Omar (2010) found that compost addition decreased soil pH of Fayoum and 

SEKEM samples with time in the batch and column experiments.  

 

Soil salinity, EC 

Analysis of variance (Table 1) showed that soil EC was significantly 

affected by farming system as well as period of organic farming. In general, EC 

value in each organically managed field was significantly less than its value in 

the conventionally managed counterpart, except one field in Fayoum samples. 

In Fayoum samples, the EC values ranged from 0.67 to 1.30 dS/m in the organic 

fields and from 0.77 to 2.08 dS/m in the conventional fields. The corresponding 

ranges for Salhyia location were from 0.41 to 0.84 dS/m and from 0.67 to 1.07 

dS/m, respectively. In SEKM location, EC values followed the same trend, 

being significantly higher in conventionally managed soils than in organically 

managed ones. An exceptionally higher EC values were recorded in the 30 

years of organic farming field and its conventional counterpart in SEKM due to 

the high salinity of the applied irrigation water in these fields. 

 

The increase of the EC in the conventionally managed soils could be due to 

the higher input of salts in the form of chemical fertilizers and/or pesticides 

(Gasparatos et al., 2011). The relatively low EC levels in the organically 

managed soils indicate that the use of composts has not resulted in increased 

salinity (Clark et al., 1998). The results of the present study are in agreement 

with those of Stark (2005), Rahman et al. (2011)  and Gasparatos et al. (2011).  

 

Cation exchange capacity (CEC) and exchangeable cations 

Cation exchange capacity (CEC) was significantly affected by organic 

farming system and the period of its management (Table 1). Organically 

managed soils had higher CEC values than their conventionally managed 

counterparts, However, the differences in CEC values between organic and 

conventional farming systems did not reach the significant level (at 0.05 

significant level) until 6 years of organic farming (Table 1). On the other hand, 

there are significant increases between organic and conventional systems at 

higher periods of organic farming (8-30 years). The higher CEC in organic soil 

samples could be attributed to its greater organic C. Huang et al. (2002) found 

that cation exchange capacity is highly related to the amount of organic matter. 
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Exchangeable Ca almost followed the same trend as that of CEC (Fig. 2). 

This is not surprising since EX-Ca is the dominant cation on the exchange 

complex of the studied soils. On the other hand, exchangeable magnesium, EX-

Mg, did not follow a consistent trend among the three locations, being 

significantly higher in organically managed soils in Fayoum and Salhyia 

locations, while the reverse trend was found in SEKEM location.  

 

 
 

 
 

 

 
 

Fig. 2.  Soil EC(a), CEC(b)  and exchangeable-Ca(c)  as affected by farming system 

(CON & ORG) and period of organic farming at the three locations 

(Fayoum, SEKEM & Salhyia). 
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Exchangeable sodium (Ex-Na) was significantly lower in organically than 

conventionally managed soils in all locations, except the 4 year organically 

managed soil in Fayoum location, which showed a reverse trend (Fig. 3). On the 

other hand, conventionally managed soils had higher Ex-K than their 

organically managed counterparts which referred to inorganic addition of K 

fertilizers. 

 

 
 

 
 

 
Fig. 3. Exchangeable-Mg(a), Na (b) and K (c) as affected by farming system (CON 

& ORG) and period of organic farming at the three locations (Fayoum, 

SEKEM & Salhyia). 

 



CHEMICAL AND FERTILITY INDICATORS OF SOIL QUALITY … 

 

Egypt. J. Soil Sci. 55, No. 2 (2015) 

223 

Availability of macronutrients (N, P and K) 
Organically managed soils contained higher levels of available N than the 

conventionally managed ones (Fig. 4). In Fayoum location, the concentration of 
available N increased by about 11.0, 4.0, and 37.0 % in soils that managed 
organically as compared to conventional ones for 4, 6 and 10 years, 
respectively. The corresponding increases in SEKEM location were 45.0 and 
12.0 % in soils managed organically for 20 and 30 years, respectively. While 
the corresponding increases in Salhyia location was 11.0, 26.0, and 37.0 % in 
soil that organically managed for 8, 10 and 12 years, respectively. The increase 
in available N in organically managed soils over conventionally managed ones 
could be due to the higher biological activity which accelerates the mineralize 
organically bound N to inorganic form (Bellakki and Badanur, 1997).These 
results are in agreement with those of Lehocka et al. (2008), Bhogal et al. 
(2008), Melero et al. (2006) and Ge et al. (2011). 

 

 
 

 
 

 
Fig. 4. Available-N (a ), P (b)  and K (c)  as affected by farming system (CON & 

ORG) and period of organic farming at the three locations (Fayoum, 

SEKEM & Salhyia). 
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Statistical analysis (Table 2) revealed that available P was significantly 

increased progressively with increasing the period of organic farming within 

each location. Organically managed soils had higher P content than 

conventionally managed soils. Available P concentration ranged from 8.1 to 

17.8 with an average of 12.8 mg/kg in conventionally managed soils and from 

11.3 to 24.0 with an average of 19.7 mg/kg in organically managed soils in 

Fayoum. In Salhyia location, P concentration ranged from 15.0 to 30.7 with an 

average of 25.4 mg/kg in conventionally managed soils and from 20.0 to 50.2 

with an average of 28.0 mg/kg in organically managed soils. In SEKEM 

location, P concentration ranged from 23.9 to 30.7 with an average of 27.3 

mg/kg in conventionally managed soils and from 34.4 to 53.4 with an average 

of 43.9 mg/kg in organically managed soils. The observed increase in available 

P levels appeared to be the direct result of inputs. The greatest amounts of P 

were applied to the organic systems as constituents of the applied composts and 

rock phosphate. These results are in agreement with those reported by Clark et al. 

(1998), Marinari et al. (2006), Herencia et al. (2008), and Gasparatos et al. (2011). 

 

Available K concentration did not follow a consistent trend among the three 

locations (Fig. 4). In Fayoum location, K concentration was significantly higher 

in organic fields than conventional fields. However, in SEKEM and Salhyia 

locations, K concentration showed a reverse trend being significantly higher in 

conventional fields of SEKEM location and consistently higher in conventional 

fields of Salhyia location. The contrasted results regarding the behavior of 

available K in organic compared to conventional farming system were also 

reported by many authors. Clark et al. (1998), Edmeades (2003), Herencia et al. 

(2008) and Chhotaray et al. (2010) found that organically managed soils 

contained more available K than conventionally ones. On the other hand, 

Nguyen et al. (1995), Gosling et al. (2006), Abu-Zahra & Thboub (2008), and 

Gasparatos et al. (2011) found that organically managed soils contained less 

available K than conventionally ones and claimed that organic farming is 

exploiting reserves of K that built up by fertilizer addition prior to organic 

management. In some organic farms the use of the powder of the K-bearing 

minerals (feldspar – biotite etc.) may increase the concentration of the available-

K (Mikkelsen, 2008). 

 

Availability of micronutrients (Fe, Mn, Cu and Zn) 

Available iron was significantly (Table 2) affected by organic farming 

system and period of organic farming in Fayoum and SEKEM locations. While 

in Salhyia location, differences in available- Fe between conventional and 

organic farming systems did not reach the significant level. However, in all 

locations, the organically managed soils contained higher available Fe and Mn 

than the conventionally ones (Table 2). In contrast, the available Cu and Zn 

were notably lower in organically managed soils than in conventionally 

managed ones (Fig. 5).  

 



CHEMICAL AND FERTILITY INDICATORS OF SOIL QUALITY … 

 

Egypt. J. Soil Sci. 55, No. 2 (2015) 

225 

TABLE 2.  Analysis of variance summary for some available macro- and micro-

nutrients as affected by season, period of organic farming (P) and 

farming system in different soil locations. 

Location Source df N P K Fe Mn Cu Zn 

Fayom 

Period, P 2 *** *** ** * NS NS ** 

Farming, F 1 *** *** *** * * NS NS 

P * F 2 *** *** NS NS NS NS NS 

CV, %  8.84 4.54 10.21 13.92 9.70 16.28 32.10 

SEKEM 

Season, S 1 NS *** NS NS ** *** NS 

Period, P 1 *** *** NS *** NS *** *** 

Farming, F 1 *** *** ** *** *** NS *** 

S * P 1 NS *** NS NS NS NS NS 

S * F 1 NS *** NS NS NS NS NS 

P * F 1 * *** NS * NS NS *** 

S * P * F 1 NS NS NS NS NS NS NS 

CV, %  11.56 4.97 22.12 8.84 19.30 12.11 8.01 

Salhyia 

Season, S 1 NS *** NS NS NS NS NS 

Period, P 2 *** *** *** NS *** NS *** 

Farming, F 1 *** *** ** NS NS NS NS 

S * P 2 *** NS NS NS NS NS NS 

S * F 1 NS Ns NS NS NS NS NS 

P * F 2 ** *** NS NS ** NS NS 

S * P * F 2 ** NS NS NS NS NS NS 

CV, %  15.38 9.93 10.99 22.51 25.17 55.90 13.84 

*,**,*** Significant at the 0.05, 0.01, and 0.001 probability levels, respectively, NS = not 
significant. 

 

 

The above mentioned results regarding available micronutrients are in 

agreement with those reported by several authors. Herencia et al. (2008) found 

that organically managed soils had more Fe and Mn than the conventionally 

ones, they reported that the slightly higher levels of these micronutrients could 

be due to the formation of soluble organic complexes with the organic 

materials. The lower concentration of Cu and Zn in organically managed soils 

compared to conventionally managed soils could be due to the application of 

agrochemicals, such as pesticides (cupper containing fungicides) and synthetic 

fertilizers (containing both Cu and Zn), in the conventional farming system 

(Gasparatos et al., 2011). 
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Fig. 5. DTPA-extractable micronutrients;  Fe (a), Mn (b), Cu (c)  and Zn (d) as 

affected by farming system (CON & ORG) and period of organic farming at 

the three locations (Fayoum, SEKEM & Salhyia). 
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ألنظمة الزراعة  لجودة التربة والخصوبية  لكيميائيةالمعايير ا

 تحت الظروف المصرية العضوية والتقليدية
 

مى دمحم ريحان
*

، حسن احمد خاطر*، دمحم عبد العزيز ضيف
*
دمحم عبد العليم 

**
  

*
وقسم علوم االراضى 

**
 -جامعة القاهرة -كلية الزراعة -قسم الميكربيولوجى

 .مصر -الجيزة

 

شهدت الزراعة العضوية فى السنوات االخيرة  انتشارا واسعا سواء فى مصر او 

ويصاحب التحول من . فى دول العالم نتيجة العتبارات بيئية واقتصادية واجتماعية

الزراعة التقليدية الى الزراعة العضوية تغييرات فى مجموعة من صفات التربة 

وتهدف هذه . على خصوبة التربةوالعمليات الحيوية التى تحدث بها مما يؤثر 

الدراسة الى مقارنة تأثير كل من الزراعة العضوية والتقليدية على الصفات 

شملت الصفات الكيميائية . الكيميائية والخصوبية للتربة تحت الظروف المصرية

, التوصيل الكهربى لمستخلص التربة, التى تمت دراستها رقم حموضة التربة

السعة التبادلية الكاتيونية , النيتروجين الكلى, ون العضوىمحتوى التربة من الكرب

 .ومحتوى التربة من العناصر الميسرة الكبرى والصغرى

 

ممثلة  لعدد من المزارع العضوية (  سم 00-0)تم اخذ عينات تربة سطحية 

من مزرعة الفيوم . ومثيالتها من المزارع التقليدية من ثالثة مواقع مختلفة

ة الفيوم تم اخذ عينات من ثالثة حقول تحت الزراعة العضوية العضوية بمحافظ

ومن مزرعة . اعوام وثالثة حقول مجاورة تمثل الزراعة التقليدية 00و  6, 4لمدة 

سيكام بمحافظة الشرقية تم اخذ عينات تربة تمثل حقلين تحت الزراعة العضوية 

ومن . زراعة التقليديةعاما باالضافة الى حقلين مجاورين يمثالن ال  00و  00لمدة 

مزرعة عضوية خاصة بمدينة الصالحية بمحافظة الشرقية تم اخذ عينات ممثلة 

عاما باالضافة الى ثالثة  00و  00,  8لثالثة حقول تحت الزراعة العضوية لمدة 

 .حقول مجاورة تمثل الزراعة التقليدية

 

عة العضوية وتشير النتائج المتحصل عليها الى ان االراضى تحت نظام الزرا

قد أظهرت تحسنا معنويا فى الصفات الكيميائية والخصوبية مقارنة باالراضى 

تحت نظام الزراعة التقليدية وان هذا التحسن قد تأكد وازداد بزيادة فترة الزراعة 

 .العضوية

 

 
 
 


