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ABSTRACT 
 

Organic farming has gained ground worldwide and has expanded in recent 
years due to environmental, economic, and social concerns. In Egypt, up to 1.10 % 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 and biological indicators under Egyptian conditions. Surface soil 
samples (0-30 cm) were collected from eight field pairs (one organic field ant its 
conventional counterpart) to represent three organic farms in three governorates. 
Three organic fields which were in organic practice for four; six, and ten years since 
certification and three adjacent conventional fields were chosen from Fayoum Organic 
Farm, Tubhar city, Fayoum Governorate. Two organic fields which were in organic 
practice for twenty and thirty years since certification and two adjacent conventional 
fields were chosen from SEKEM Organic Farm, Bilbeis city, Sharkyia Governorate. 
Three organic fields which were in organic practice for eight, ten and twelve years 
since certification and three adjacent conventional fields were chosen from a private 
organic farm located in Salhyia city, Ismailia Governorate. The studied soil chemical 
indicators include soil organic carbon, T-N, pH, EC, Ex-Cations, and Available N, P, K, 
Fe, Mn, Zn, Cu while the biological indicators include population of bacteria, 
actinomycetes, azotobacter and fungi as well as dehydrogenase, alkaline 
phosphatase and Urease activities. Organically managed soils showed significantly 
better soil nutritional and microbiological conditions regardless of periods of organic 
farming practice. Soil organic carbon, T-N, and available N, P, K, Fe, and Mn contents 
were significantly higher in the organic system than in the conventional system. Soil 
pH, EC, available Cu and Zn were higher in the conventional system than in the 
organic system. The microbial communities (bacteria, actinomycetes, azotobacter & 
fungi) and enzyme activities (dehydrogenase, alkaline phosphataes & urease) were 
also greater in soils from organic system. 
Keywords: Conventional and organic farming, soil quality indicators, soil microbial 

population, soil enzyme activity  
 

INTRODUCTION 
 

 Organic farming has gained ground worldwide and has expanded in 
recent years due to environmental, economic, and social concerns 
(Gasparatos et al, 2011). It has been proposed as an alternative agricultural 
system to help solve the environmental problems arising from conventional 
farming management, such as pesticide application, excessive inputs of 
synthetic chemical fertilizers, soil degradation, and the presence of pesticide 
residues in food (Stockdale et al., 2001). In Egypt, up to 1.10 % (40000 ha) of 
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the agricultural area is managed organically according to European Union 
Regulation (Willer and kilcher, 2010). 
 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; Herencia et al., 2008). A growing number of studies show 
that organic farming leads to higher quality soil and more soil biological 
activity than conventional farming. Given that soil quality depends on the 
physical, biological, and biochemical properties of the soil, changes in these 
properties must be taken into account in assessing changes in soil quality. 
 Studies that compare the impact of organic and conventional farming 
systems on soil show that the organically managed soils contained higher 
levels of organic carbon (Shu Wang et al., 2012, Admir et al., 2009; Herencia 
et al., 2008), pH, total nitrogen, CEC (Reganold, 1988; Wander, et al., 1994; 
Melero et al., 2006(, soluble phosphorus and potassium (Clark et al., 1998), 
and soil microbial growth and enzyme activities (Carpenter-Boggs et al., 
2000; Marinari et al., 2005; Okur et al., 2009; Shu Wang et al., 2012). 
However, some authors reported some different trends (Sheppered et al., 
2002; Gosling and 2005; Marinari et al., 2005; Gasparatos et al., 2011). 
 Comparison of organic with conventional systems is complex and 
difficult. The literature consists of studies with differences in soil type, crops, 
and climatic conditions, type of amendments and the amount applied, so it is 
very difficult to compare one study with another (Herencia et al., 2008). The 
object of the present study was to compare the impacts of conventional and 
organic farming systems on some chemical and biological indicators of soil 
under Egyptian conditions. 

 

MATERIALS AND METHODS 
 

Surface soil samples (0-30 cm) were collected from eight field pairs 
(one organic field ant its conventional counterpart) to represent three organic 
farms in three governorates. Three organic fields which were in organic 
practice for four; six, and ten years since certification and three adjacent 
conventional fields were chosen from Fayoum Organic Farm, Tubhar city, 
Fayoum Governorate. Two organic fields which were in organic practice for 
twenty and thirty years since certification and two adjacent conventional fields 
were chosen from SEKEM Organic Farm, Bilbeis city, Sharkyia Governorate. 
Soils were sampled first at 10/3/2012 and second at 13/4/2013 except those 
of Fayoum location which were sampled once, at 1/8/2011. 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 (Black, 1965b). Soil pH was measured 
in 1: 2.5 soil water suspensions, electrical conductivity (EC) was determined 
in 1:2.5 soil water ratio extract (USSL, 1954). Available phosphorus was 

extracted with 0.50 M NaHCOʒ solution according to Olsen et al. (Black. 

1965) and determined according to Watanabe and Olsen (1965) procedure. 
Available potassium was extracted with ammonium acetate solution and 
determined photometrically (USSL, 1954). Available micronutrients (Fe, Mn, 
Zn, and Cu) were extracted according to Lindsay and Norvel (1978) method 
and determined using atomic absorption spectrophotometry.  

Three rhizosphere replicate soil samples from some of the studied 
fields were collected for microbiological analyses. Samples were placed in 
plastic bags and stored in a refrigerator. Enzyme activities were estimated 
within 24h after sampling. Dehydrogenase activity was measured using the 
modified method of Thalman (1968). Soil samples were suspended in a 

triphenyl tetrazolium chloride solution and incubated for 16h at 25°c. The 

triphenyl formazan (TPF) produced was extracted with acetone and 
measured photometrically at 546 nm. Alkaline phosphatase activity was 
measured using the method of Eivazi and Tabatabai (1977)using a buffered 

P-nitro phenyl phosphate solution (pH=11) and incubated for1h at 37°C and 

measured photometrically at 400 nm. Urease activity was measured 
according to Kandeler and Gerber(1988)method and incubated for2h at 37°C.  

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 between means was made with the Duncan’s multiple range 
(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 
 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 (Table 1). In Fayoum location, the SOC content increased 
significantly from 10.89 g/kg in conventionally managed soils to 11.77 g/kg in 
soils that organically managed for 4 years (8.08% increase), from 12.00 g/kg 
to 12.99 g/kg in soils that organically managed for 6 years (8.25% increase), 
and from 13.19 g/kg to 15.69 g/kg in organically managed soils for 10 years 
(18.90% increase) as shown in Table 2. In SEKEM location, the 
corresponding increases were from 7.69 g/kg to 10.93 g/kg (42.13% 
increases) in organically managed soils for 20 years, and from 11.85 g/kg to 
13.87 g/kg (17.05% increase) in organically managed soils for 30 years. In 
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Salhyia location, the SOC content followed the same trend as that of Fayoum 
and SEKEM locations, being higher in organically than conventionally 
managed soils by 14.37, 13.63, and 29.80% after 8, 10, and 12 years of 
organic farming, respectively (Table 2). SOC can have a beneficial impact on 
soil quality, enhancing soil structure and fertility, and increasing water 
infiltration and storage (Magdolf, 2004). 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; Pulleman et al., 2003). In 
Egypt, Omar (2010) reported a comparable results, He found that total 
organic matter had increased in organically managed soils with the increase 
in organic farming period in both of Fayoum and SEKEM locations. 
Total Nitrogen, T-N 
 Analysis of variance summary (Table 1) indicated that T-N followed 
almost the same trend as that of SOC, i.e., was significantly affected by 
farming system and the period of organic farming practice, being higher in 
organically managed soils than in conventionally managed ones. The percent 
increase in T-N concentration in Fayoum organically managed soils over 
conventionally managed ones was 5.66, 9.40, and 9.20 % due to 4, 6, and 10 
years of organic farming, respectively (Table 2). The corresponding 
percentages for SEKEM location were 22.10 and11.16 % due to 20 and 30 
years of organic farming, respectively. While the percent increase for Salhyia 
location was 29.60, 29.28, and 23.64 % due to 8, 10, and 12 years of organic 
farming, respectively. The higher levels of SOC and T-N are also observed in 
all of the organic soil with various plants by Shu Wang et al. (2012). To some 
extent, higher C and N in organic farming system suggest that soil quality in 
organic farms have been improved (Shu Wang et al., 2012). The similar 
pattern that was observed between SOC and T-N is to be expected, since the 
total nitrogen content of a soil is primarily a component of the soil`s organic 
matter content. 
Soil pH 
 Statistical analysis (Table 1) revealed that soil pH was significantly 
affected by farming system as well as period of organic farming.  All the soils 
of both conventional and organic fields were alkaline in reaction (Table 2). 
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 mean indicated that the pH values decreased from 
8.15 to 8.06 in Fayoum location, from 8.29 to 8.18 in SEKEM location, and 
from 8.61 to 8.23 in Salhyia location (Table 2). 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. In 
a column and a batch study using Fayoum and SEKEM composts and 
different soil types, Omar (2010) found that compost addition decreased soil 
pH with time up to 336 days after addition in the batch experiment and up to 
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112 days after addition in the column experiment. These results confirm the 
previous conclusion cited by Gosling and Shepherd (2005). 
 

Table 1:Analysis of variance summary for soil organic carbon (OC), total 
nitrogen (T-N), soil pH and EC as affected by season, period of organic 
farming (P), and farming system in different  soil locations. 

Location Source df OC T-N pH EC 

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

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

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

 Error 24     

 CV, %  2.93 4.25 0.19 34.81 

SEKEM Season, S 1 NS NS NS NS 

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

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

 S * P 1 NS NS *** NS 

 S * F 1 NS NS *** NS 

 P * F 1 NS NS NS *** 

 S * P * F 1 NS NS ** NS 

 Error 32     

 CV, %  11.89 11.03 1.30 9.8 

Salhyia Season, S 1 NS NS NS NS 

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

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

 S * P 2 NS NS NS NS 

 S * F 1 NS NS NS NS 

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

 S * P * F 2 NS NS NS NS 

 Error 48     

 CV, %  10.87 10.89 2.10 15.67 

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

 

 
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 
location (Table 2). In Fayoum location, the EC values ranged from 0.67 dS/m 
to 1.30 dS/m in the organic fields and from 0.77 dS/m 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. 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 Gasparatos et al. (2011). It is noteworthy that under 
both agricultural systems, the EC was low and did not impact plant growth. 
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  Table 2. Organic carbon (OC), Total nitrogen (T-N), pH, and EC of soils 
as affected by farming system and period of organic farming. 

EC, d S/m pH T-N, g/kg OC, g/kg 
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-30.92 ns 0.97 0.67 0.12 ns 8.08 8.09 5.66 ns 2.12 2.24 8.08 * 10.89 11.77 F4 

-45.67 * 2.08 1.13 -1.34 * 8.18 8.07 9.40 * 2.34 2.56 8.25 * 12.00 12.99 F6 

68.83 ns 0.77 1.30 -2.08 * 8.18 8.01 9.20 * 2.50 2.73 18.9 * 13.19 15.69 F10 

-18.11 ns 1.27 1.04 -1.10 * 8.15 8.06 8.19 * 2.32 2.51 12.11 * 12.03 13.48 Mean 

-11.54 * 1.30 1.15 -1.57 * 8.25 8.12 22.10 * 1.63 1.99 42.13 * 7.69 10.93 A20 

-20.13 * 3.03 2.42 -0.96 * 8.32 8.24 11.16 * 2.51 2.79 17.05 * 11.85 13.87 A30 

-17.97 * 2.17 1.78 -1.27 * 8.29 8.18 15.46 * 2.07 2.39 26.92 * 9.77 12.40 Mean 

-38.81 * 0.67 0.41 -1.68 ns 8.32 8.18 29.60 * 1.52 1.97 14.37 ns 6.54 7.48 S8 

-59.22 * 1.03 0.42 -4.90 * 8.71 8.29 29.28 * 2.22 2.87 13.63 * 9.61 10.92 S10 

-21.49 * 1.07 0.84 -6.50 * 8.78 8.23 23.64 * 2.58 3.19 29.80 * 11.14 14.46 S12 

-39.13 * 0.92 0.56 -4.40 * 8.61 8.23 27.01 * 2.11 2.68 20.41 * 9.09 10.95 Mean 

 Significant at p < 0.05, ns = not significant. 

 
Availability of plant nutrients (N, P&K) 
 Analysis of variance and mean values of available nutrients as 
affected by organic farming system and period of organic farming are shown 
in Table 3, 4, and 5.  
 Organically managed soils contained higher levels of available N 
than the conventionally managed ones. In Fayoum location, the concentration 
of available N increased by about 11, 4, and 37 % in soils that managed 
organically for 4, 6, and 10 years, respectively. The corresponding increases 
in SEKEM location were 45 and 12 % in soils managed organically for 20 and 
30 years, respectively. While the corresponding increases in Salhyia location 
was 11, 26, and 37 % 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 ascribed to the production of 
appreciable quantities of carbonic acids during decomposition of organic 
matter which mineralize the complex organic substances, which in turn would 
contribute to N pool (Bhanuvally, 2006). 

Statistical analysis (Table 3) revealed that available P was 
significantly affected by organic farming system as well as period of organic 
farming in all the studied locations. In general, P concentration increased 
progressively with increasing the period of organic farming in both 
conventional and organic farming system within each location (Table 4). 
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 from11.3 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 
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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. 
These results are in agreement with those reported by Clark et al. (1998), 
Marinari et al. (2005), Herencia et al. (2008), and Gasparatos et al. (2011). 
 
Table 3 Analysis of variance summaries 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 

Error 24        

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 

Error 32        

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 

Error 48        

         

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. 

Available K concentration did not follow a consistent trend among the 
three locations. 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. However, the level of available K was 
high in both conventional and organic farming systems in the three locations.  
DTPA extractable micronutrients (Fe, Mn, Cu &Zn) 
 The data on DTPA extractable micronutrients content of soil as 
affected by organic farming and period of organic farming is given in Table 3 
and 5. 
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 Iron level was significantly affected by organic farming system and 
period of organic farming in Fayoum and SEKEM locations. While in Salhyia 
location, differences in Fe concentration between conventional and organic 
farming systems did not reach the significant level. In all locations, the 
organically managed soils contained higher Fe level than did the 
conventionally ones (Table 5). Fe concentration ranged from 5.78 to 6.60 with 
an average of 6.14 mg/kg in conventional fields vs. from 6.16 to 7.90 with an 
average of 6.83 mg/kg in organic fields of Fayoum location. The 
corresponding ranges for SEKEM location fields were from 5.38 to 6.30 with 
an average of 5.84 mg/kg in conventional farming system vs. 5.76 to 7.63 
with an average of 6.80 mg/kg in organic farming system. In Salhyia location, 
Fe concentration ranged from 6.25 to 7.11 with an average of 6.59 mg/kg in 
conventionally managed soils and from 6.39 to 7.76 with an average of 6.98 
mg/kg in organically managed soils. 
 Organically managed soils in all the studied locations exhibited 
higher Mn concentration than the conventionally managed soils (Table 5). Mn 
concentration ranged from 11.40 to 12.25 mg/kg in conventionally managed 
soils of Fayoum location and from 12.36 to 13.19 mg/kg in organically 
managed soils. In SEKEM location, Mn concentration in organically managed 
soils was significantly higher than in conventionally managed counterparts, 
and ranged from 21.61 to 24.42 mg/kg in organic farming system and from 
16.71 to17.43 mg/kg in conventional farming system. Mn concentration in 
soils of Salhyia location followed the same pattern as Fayoum and SEKM 
locations. 
 
Table 4: Availability of some macronutrients (N, P, K) as affected by 

farming system and period of organic farming 
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2.77 ns 361 371 39.51 * 8.1 11.3 10.91 ns 50.4 55.9 F4 

22.96 * 379 466 33.71 * 17.8 23.8 4.36 ns 60.6 63.2 F6 

24.54 * 379 472 93.54 * 12.4 24.0 36.76 * 69.1 94.5 F10 

16.89 * 373 436 53.91 * 12.8 19.7 18.56 * 60.02 71.2 Mean 

-19.16 * 642 519 43.93 * 23.9 34.4 44.51 * 35.5 51.3 A20 

-38.28 * 721 445 73.94 * 30.7 53.4 11.85 * 60.4 67.5 A30 

-29.32 * 682 482 60.81 * 27.3 43.9 23.75 * 48.0 59.4 Mean 

-4.08 ns 417 400 33.33 * 15.0 20.0 10.87 ns 32.2 35.7 S8 

-17.93 * 513 421 44.41 * 30.4 43.9 26.91 * 47.2 59.9 S10 

-3.29 ns 577 558 63.52 * 30.7 50.2 36.71 * 58.3 79.7 S12 

-8.55 ns 503 460 10.24 * 25.4 28.0 27.23 * 45.9 58.4 Mean 
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Table 5 Availability of some micronutrients (Fe, Mn, Cu, Zn) as affected 
by farming system and period of organic farming. 

 
In contrast to Fe and Mn behavior, the extractable Cu and Zn were 

notably lower in organically managed soils than in conventionally managed 
ones (Table 5). However, the data on DTPA extractable micronutrients in 
studied soils revealed that concentration of Fe, Zn, and Cu in all the studied 
soils irrespective of farming system was above the critical limits (4.5, 0.5, and 
1.1 mg/kg, respectively). However, Mn concentration was less than the 
critical limit (50 mg/kg) as reported by Westerman (1990). 
 The above mentioned results regarding DTPA-extractable 
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 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)  
Microbial population 
 The data on the microbial population ( total bacteria, actinomycetes, 
azotobacter, and fungi) of soils from Fayoum location showed a consistent 
increase in organically managed soils compared with conventionally 
managed ones in all the studied periods of organic farming practice (4, 6 &10 
years).  
 Organically managed soils had higher bacterial population (log10n 
cfc/g soil) than conventionally managed counterparts. Under organic farming 
for 4 years, bacterial population increased from 7.17 to 7.60. The 
corresponding increase in bacterial population was from 7.23 to 7.61 under 6 
years of organic farming, and from 7.29 to 7.70 under 10 years of organic 
farming (Fig. 1). 
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-41.02 * 0.39 0.23 -12.96 ns 2.70 2.35 13.86 ns 11.40 12.98 19.70 * 6.60 7.90 F4 

-5.41 ns 0.37 0.35 -4.36 ns 2.75 2.63 0.90 ns 12.25 12.36 11.25 ns 5.78 6.43 F6 

-52.00 * 0.39 0.26 -5.22 ns 2.30 2.18 10.00 ns 11.99 13.19 1.99 ns 6.04 6.16 F10 

-26.32 * 0.38 0.28 -7.36 ns 2.58 2.39 8.08 ns 11.88 12.84 11.24 * 6.14 6.83 Mean 

-4.52 ns 5.31 5.07 -7.37 ns 0.95 0.88 46.14 * 16.71 24.42 10.97 * 5.38 5.97 A20 

-48.24 * 3.98 2.06 -1.58 ns 0.63 0.62 23.98 * 17.43 21.61 21.11 * 6.30 7.63 A30 

-23.39 * 4.66 3.57 -5.06 ns 0.79 0.75 34.86 * 17.07 23.02 16.44 * 5.84 6.80 Mean 

-3.72 ns 1.88 1.81 -17.15 ns 6.24 5.17 7.11 ns 12.23 13.10 2.24 ns 6.25 6.39 S8 

-5.06 ns 1.58 1.50 -36.02 ns 5.08 3.25 0.94 ns 14.96 15.10 5.94 ns 6.40 6.78 S10 

-3.85 ns 2.08 2.00 -5.68 ns 5.28 4.98 5.38 * 15.80 16.65 5.92 ns 7.11 7.76 S12 

-4.32 ns 1.85 1.77 -19.17 ns 5.53 4.47 9.00 ns 14.33 15.62 5.92 ns 6.59 6.98 Mean 
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 Actinomycetes, azotobacter, and fungal populations followed the 
same trend as that of total bacterial population with different magnitudes (Fig. 
2, 3, 4). Log count of actinomycetes increased from 6.10 in conventionally 
managed soils for 4 years to 6.37 in organically managed soils, the 
corresponding increases under 6 and 10 years of organic farming were from 
5.98 to 6.48 and from 6.15 to 6.5, respectively. 

Organically managed soils recorded an enhanced dehydrogenase 
activity over the conventionally managed soils regardless of organic farm 
location or period of organic farming. In SEKEM location, dehydrogenase 
activity was higher by about 47% in the organically managed soils for 20 
years over their conventionally counterparts. The corresponding increase in 
the organically managed soils for 30 years was 26%. Similar pattern was 
observed in Salhyia location with an increase of 62% and 20% due to organic 
farming for 8 and 10 years, respectively (Fig.5). 
 Alkaline phosphatase activity exhibited similar trend as that of 
dehydrogenase activity. The increase in alkaline phosphatase activity in the 
organic system over the conventional system was 17 %  and 18% for 20 and 
30 years of organic farming practices, respectively. The corresponding 
increase for Salhyia location was 32% and 28% due to organic farming for 8 
and 10 years, respectively (Fig.6). 
 Urease activity was significantly higher in organically managed soils 
than in conventionally managed soils either after 8 or 10 years of organic 
practices. The increase in Urease activity was 33% in 8y-organically 
managed soil and 13% in 10y-organically managed soils (Fig.7). 
 
Fig. 1 Bacterial population count as affected by Farming system 

 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (11), November, 2013 

 1283 

 
 
Fig. 2 Actnomycetes population count as affected by Farming system 
 

 
Fig. 3 Azotobacter population count as affected by farming system 
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Fig. 4 Fungal population count as affected by Farming system   
 

       Enzyme activities  
 Activity of all the studied enzymes was, in general, significantly 
higher in the organic fields than in the conventional ones (Table 6). 
 
Table 6: Analysis of variance summary for soil enzyme activities 

(dehydrogenase, DH,  Alkalie phosphataes , Alk-PH,  and 
Urease, UR,  as affected by season, period of organic farming 
(P), and farming system (F) in different soil locations. 

Location Source df DH Alk-PH UR 

SEKEM Season, S 1 NS NS ND 

Period, P 1 NS *** ND 

Farming, F 1 *** *** ND 

S * P 1 NS NS ND 

S * F 1 NS NS ND 

P * F 1 NS ** ND 

S * P * F 1 NS NS ND 

Error 16   ND 

CV, %  17.76 5.24 ND 

Salhyia Season, S 1 *** * NS 

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

Farming, F 1 NS *** *** 

S * P 1 NS NS NS 

S * F 1 NS NS NS 

P * F 1 NS NS *** 

S * P * F 1 NS NS NS 

Error 16    

CV, %  7.00 3.18 5.86 
*,**,*** Significant at the 0.05, 0.01, and 0.001 probability levels, respectively, ND = not 
determined, NS = not significant. 
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The observed increases in both of microbial populations and enzyme 
activity in the organic farming system compared to the conventional farming 
system  are not surprising because of the addition of composts, crop rotation 
and the excluding of chemical fertilizers and pesticides in organically certified 
system. Although the applied organic composts and amendments can often 
contain enzymes, the increase in the activity of organically managed soils is 
likely due to the simulation of microbial activity rather than the direct addition 
of enzymes from organic sources (Martens et al., 1992). These results are in 
agreement with those reported by Kremer and Li (2003) and Okur et al. 
(2009).  
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المعاااا ااكيالااما وااااايي الوا اااااييلتاااا ظمياللكرااااييلواااا ي   مااااييال كا ااااييالع اااا ايي
ي اللقلاظايلو يال ك فيالمصكاي

يوسنياومظيخ طك*،يمومظي رظيالع ا ي اف*،يمومظي رظيالعلام**،يمىيمومظيكاو ن*
ي،يالتا م*قسمي ل ميالاكا ى،يالاييال كا ي،يت معييالق هكم

 **قسميالمااكرا ل تى،يالاييال كا ي،يت معييالق هكم،يالتا م.

شهدت الزراعة العضويةة ىوا الووتيات ارةةورن  اتاشوارا ياووعا وويار ىوا ى ور اي ىوا دي  العوال   
تاةجة رعابارات  بةئةة ياقا ادةة ياجاىاعةة. ية واب  الابوي  ىول الزراعوة الايةةدةوة الوا الزراعوة العضويةة 

ات ىووا ىجىيعووة ىوول  ووبات الاربووة يالعىةةووات البةيةووة الاووا ابوود  بهووا ىىووا ةوو  ر عةووا ة وويبة الاربووة. اغةةوور
ياهدف هذه الدراوة الا ىيارتة اأ ةر ك  ىل الزراعة العضيةة يالايةةدةة عةا ىجىيعة ىول ال وبات الكةىةائةوة 

 pH, EC, soil)ا شوىةت يالبةيةوة لةاربوة ابوت الفوريف الى ورةة. ال وبات الكةىةائةوة الاوا اىوت دراوواه
organic carbon, T-N, available macronutrients (N, P, K) and micronutrients 

(Fe, Mn, Cu, Zn), and CEC) .                           بةتىوا شوىةت ال وبات البةيةوة لةاربوة
 Bacterial total count, actinomycetes, azotobacter, fungi, as well as)ىواةةا 

dehydrogenase, alkaline phosphatase, and urease activity). 
ىى ةة  لعدد ىل الىزارع العضيةة ىل  وث  ىباىفوات. ىول ىزرعوة   (30cm-0)ا  اةذ عةتات اربة وطبةة 

  and 10 ,6 ,4البةي  العضيةة بىباىفة البةي  ا  اةذ عةتات ىل  ث وة بيوي  ابوت الزراعوة العضويةة لىودن 
 ث ة بيي  ىجايرن اى   الزراعة الايةةدةة.  يىل ىزرعة وةكا  بىباىفة الشرقةة ا  اةذ عةتات اربوة وتيات ي

عاىوا بارضواىة الوا بيةوةل ىجوايرةل ةىو ثل الزراعوة   and 30 20اى   بيةةل ابت الزراعة العضيةة لىدن 
  اةذ عةتوات ىى ةوة ل ث وة بيوي  الايةةدةة. يىل ىزرعة عضيةة ةا ة بىدةتة ال البةة بىباىفة اروىاعةةةة ا

عاىووا بارضواىة الوا  ث وة بيووي  ىجوايرن اى و  الزراعووة   and 12 ,10 ,8ابوت الزراعوة العضويةة لىوودن 
 الايةةدةة.

ياشةر التاائج الىاب   عةةها الا ال ارراضا الاا ابت تفا  الزراعة العضيةة قد أفهرت ابوتا ىعتيةا ىوا 
ال وبات الكةىةائةووة يالغذائةوة يالبةيليجةووة ىيارتووة بارراضوا ابووت تفوا  الزراعووة الايةةدةووة يال هوذا الابووول قوود 

 اأكد يازداد بزةادن ىارن الزراعة العضيةة.

يق ميرلوااميالروث

 
 

ييييييييييييييييالساظيموم ظيالوظاظى .ظي/ي ت معييالم ص كمي–الاييال كا يي                            
 مكا يالرو ثيال كا اه ا اسيالسعاظيمومظياركاهاميييييييييييييييي .ظي/يي
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