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 FIELD experiment compared five tillage practices, wide raised 

beds (WRB), narrow raised beds (NRB) both after soil plowing, 

no-tillage with beds (NTRB), no-tillage (NT) and conventional tillage 

(CT) through two cropping systems, the sole corn (Zea mays L.) and 

sole soybean (Glaycine max (L.) Merr.) and the intercropping of corn 

and soybean on irrigation water economy, soil physical and chemical 

properties and yield and yield attributes were done. Soil sustainability 

was quantifying for each tillage system using rating index. The results 

generally showed that raised beds tillage reduced the applied amounts 

of irrigation water and increased irrigation water productivity 

compared to conventional and no-tillage under the two cropping 

systems. Width of the beds has a significant effect on soil properties 

and yield and its attributes. Wide beds (WRB) improved soil properties 

(reduced the bulk density, increased porosity and available water 

content of the soil) which increased yield and its attributes of the two 

cropping systems followed by narrow raised bed system as compared 

to the other tillage systems. Significant difference between wide raised 

bed tillage and conventional tillage was found for the studied 

parameters. The sustainability index indicated that wide raised bed 

tillage was highly sustainable tillage system, whereas, the other studied 

tillage systems had less sustainability.   
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Seedbed preparations are crucial for crop establishment, growth and ultimately 

yield (Atkinson et al., 2007). Tillage practices profoundly affect soil physical 

properties; therefore, it is essential to select a tillage practice that sustains the soil 

physical properties which are important for maintaining soil quality and for 

favorable conditions for crop growth (Jabro et al., 2009 and Mulumba & Lal, 

2008). Soil quality is the integrated effect of management on most soil properties 

that determine crop productivity and sustainability (Anikwe and Ubochi, 2007).  

Tillage methods increase irrigation efficiency and enhance the effectiveness of 

drainage systems as it is capable of influencing soil structure (Jabro et al., 2009). 

Iqbal et al. (2005) and Ghazanfar et al. (2010) also found that tillage has an 

impact on water consumption by changing soil hydrological properties, water 
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evaporation and also by affecting the water consumption of plants. Gill (2012) 

concluded that soil tillage influences agriculture sustainability of soil through its 

effect on soil processes, soil properties and crop growth. Since new tillage 

practices are needed for sustainable agriculture management system, raised beds 

have been proposed as a conservation tillage system (Morrison et al., 1990). 

Raised beds encourage the benefits of minimum tillage in soil physical properties 

and it is effective in reducing compaction of the crop zone and managing crop 

residues on the bed which lead to rapid vegetative growth of crops ( Talukder     

et al., 2002, Peries et al., 2004 and Boulal et al., 2012). Raised beds increased 

fertilizer use efficiency, reduced weed infestation and reduced seed rate without 

sacrificing yield (Hobbs et al., 2000). Bhushan et al. (2008) and Gathala et al. 

(2011) also found that permanent raised beds reduced the adverse impact of 

excess water on crop production and improved water distribution. Fahong et al. 

(2004) indicated that a change from growing crops on the traditional furrows to 

the raised bed offers more effective control of irrigation water and drainage. 

However, Hassan et al. (2005) found that on coarse-textured loamy sand similar 

corn yield on raised bed and conventional systems were obtained due to high rate 

of infiltration. Wu (2006) recommended that as the environment becomes drier 

and grain yield lowers, beds should be wider and as the environment improves 

and grain yield increases, beds can be narrowed. Yuan et al. (2005) found that 

soil water content in 0.80 m wide beds was higher than that in traditional flat 

fields. The advantages of intercropping are effective use of available resources, 

efficient use of  labour, increased crop productivity, and food security ( Li et al., 

2001). Panhwar et al. (2004) found that intercropping of soybean in maize rows 

did not show any adverse effect on plant height, 1000-grain weight as well as on 

grain yield of maize. The concept of sustainability emphasizing increased and 

stabilized production and conserving natural resources (FAO, 1989). 

Quantification of sustainability is essential to assess the impact of management 

systems on soil (Ikemura and Manoj, 2009). The aim of this study was to (i) 

assess the variation in irrigation water productivity under different tillage systems 

and two cropping systems (ii) quantify the sustainability of the soil under the 

different tillage systems and (iii) compare raised bed tillage systems with 

conventional and no-tillage systems with two cropping systems (sole and 

intercropping of corn and soybean) on crop yield of corn and soybean.  

 

Materials and Methods 

 

A field experiment was conducted at Research Station of Agriculture College, 

Cairo University during the two growing summer seasons of 2012/2013 and 

2013/2014. A randomized complete block design with three replicates was used.  

 

Management practices and cropping systems 

The tillage practices involved wide width (100 cm) raised bed (WRB),  

narrow width (70 cm) raised bed (WRB) with soil loosening, no-tillage with 

100cm beds (NTRB), conventional tillage (CT) and no-tillage on flat field (NT). 
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Raised beds were formed by hand with 15cm high, flat tops about 70 and 100 cm 

wide and a spacing of 70 cm. The sub plot size was (5.5×7.0 m). The flat planting 

treatment followed traditional practices, with furrows. Seeds of soybean (Giza 22) 

and corn (hybrid single cross 123) were sown on top of the raised beds at 14 May 

and 5 June and at 18 May and 10 June of the first and second season, 

respectively. The cropping systems were planted for each tillage system as 

follows: 

1- Intercropping corn with soybean, each crop planted in alternation with the 

other crop using 1:1 intercropping system where, the two crops were 

planted on both sides. 

2- Pure stand of corn and pure stand of soybean were planted in rows. The 

two crops were planted in one side of the bed and the furrow.  

 

The distance within beds and furrows was 20 cm, with one plant / hill for corn 

and 10 cm apart with two plants per hill for soybean. 

 

Soil sampling and analysis   

The physical and chemical properties of the experimental soil site (Table 1) 

were determined before tillage in the two seasons by taking soil samples at 0-10, 

10-20 and 20-30cm soil depths. At maturity, the determination of bulk density 

(Bd), total porosity (TP), field capacity (FC), wilting point (WP) and soil 

hydraulic conductivity (Ks) were done according to Klute (1986). The difference 

between soil moisture at saturation and field capacity was calculated to assess the 

effective porosity (θe) and the difference between soil moisture at field capacity 

and wilting point was calculated to assess plant available water capacity (AWC). 

Soil organic matters (OM), electric conductivity (EC) in extracts of saturated soil 

pastes and pH in suspension of 1:2.5 soil water were determined according to 

Page et al. (1982). The mean of the two seasons was taken into consideration as 

there was no significant difference found between the two seasons.   

 
TABLE 1. Physical and chemical properties of the experimental soil site before tillage 

(average of the two seasons) .  

  

Soil 

depth 

(cm) 

Clay 

% 

Silt 

% 

Sand 

% 

Texture 

class 

ECe 

dS/m 

pH 

1:2.5 

Bd 

g.cm-3 

OM

% 

FC 

% 

WP 

% 

AWC 

% 

Ks 

cm.h-1 

0-10 26.0 32.7 41.3 Loam 1.97 7.97 1.23 2.26 38.79 20.27 18.52 2.57 

10-20 24.7 30.6 44.7 Loam 1.85 8.02 1.26 1.82 39.34 19.87 19.47 1. 52 

20-30 19.2 26.5 54.3 S.Loam 1.06 8.15 1.35 1.03 32.45 15.49 16.96 2.98 
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Fertilization regime 

All treatments of corn and soybean were fertilized with nitrogen at rate of 

120 and 15 kg N /fed. in the form of urea (46.5 %N) at planting and  

phosphorus fertilizer in the form of calcium superphosphate (15.5% P2O5) at 

the rate of 200 and 150 kg P2O5/ fed. before planting, respectively. Soybean 

seeds were inoculated with powder (Bradyrhizobium japonicum L.) at sowing 

time.  

 

Irrigation water applied and irrigation water productivity 

The quantity of irrigation water applied for each treatment was measured by 

digital flow meter and the irrigation water productivity (IWP) was calculated 

according to James (1988) as follows: 

IWP  =           where:    

 Y    = total grain yield, kg/fed. 

 Wa = total applied water, m
3
/fed. 

 

Soil sustainability index 

Soil sustainability index was calculated for the studied tillage practices 

according to Lal (1994). The sustainability index was obtained by adding critical 

levels proposed by Lal (1994) for each soil physical and chemical property within 

a depth, separately for each tillage practice (Table 2). The critical levels ranged 

from none to extreme on a scale of one to five. Cumulative rating (CR) for the 

different tillage systems (Table 3) ranged from sustainable (CR<20) to 

unsustainable (CR >40) (Lal, 1994). 

 

Harvesting 

Sole and intercropped soybean and corn crops were harvested at September 

12
th

 and 29
th

 of the first season and 14
th

 and 25
th

 of the second one, respectively. 

A central area of 2×2 m was harvested for seed yields and its attributes. For sole 

and intercrop corn, yield attributes were: number of ears/plant, ear weight/plant 

and grain weights/ plant. Soybean attributes were: number of pods/plant, number 

of branches/plant and seed weight/plant. 

 

Statistical analysis  

The data were subjected to analysis of variance techniques according to 

Gomez and Gomez (1984). The L.S.D. test at 5% probability level was used to 

test the significance of the differences among means. 
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TABLE 3. Sustainability of management system in relation to the   cumulative 

ratings (CR) based on above 11 indicators. 

Sustainability RWF CR 

Highly sustainable 1 <20 

Sustainable 2 20-25 

Sustainable with high input 3 25-30 

Sustainable with another land  use 4 30-40 

Unsustainable 5 >40 

RWF- Relative weighting factors 
 

Results and Discussions 

Irrigation water amounts and irrigation water productivity 

The effect of studied tillage practices and cropping systems on irrigation water 

amounts (IWA) and irrigation water productivity (IWP) is shown in Fig. 1. The 

highest amounts of irrigation water (2466.24, 2421.3 and 2652.08 m
3
/fed.) were 

recorded with conventional treatments (CT) whereas; the lowest amounts of irrigation 

water (2210.46, 2146.62 and 2382.36 m
3
/fed.) were recorded with wide raised bed 

treatments (WRB) for sole corn, sole soybean and intercropping corn/soybean 

systems, respectively. The wide and narrow raised beds were effective in reducing 

irrigation water amounts compared to CT. A significant difference between each of 

WRB and NRB and CT was found under all cropping patterns. The amounts of 

irrigation water applied for raised bed with no-tillage (NTRB) were also lower than 

CT. However, no significant difference was found among NTRB, NT and CT under 

all cropping systems. These results are in agreement with Choudhury et al. (2007) and 

Ram-Singh et al. (2012). Moreover, under all tillage practices, the highest amount of 

irrigation water was recorded with intercropping system followed by sole corn and 

sole soybean, respectively. The increase of irrigation water amounts with 

intercropping system may be due to the increased plant population compared to sole 

stand of corn and soybean. Intercropping system under wide raised beds (WRB), 

narrow raised beds (NRB) and no-tillage raised beds (NTRB) saved irrigation water 

amounts by 10.2%, 8.3% and 5.8%, respectively compared to CT. 

 
Fig. 1. Irrigation water amounts (m3/fed.) of the cropping systems under  different 

tillage systems (LSD 5%= 142.06). 
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 Concerning irrigation water productivity (IWP) as an important index for the 

assessment of water saving, (Fig. 2), the IWP under all cropping systems 

followed the order of WRB > NRB > NTRB > CT > NT. The raised beds 

recorded higher IWP compared to CT and NT. The wide raised bed significantly 

increased water productivity compared to the other tillage practices under the 

studied cropping systems. The NRB was also effective in increasing IWP 

compared to both NTRB and NT. A significant difference was found between 

NRB and each of NTRB and NT under all cropping systems. These results 

revealed that the lowest irrigation water amounts were associated with the highest 

IWP and the WRB have potential for higher IWP. These results are in agreement 

with Jat et al. (2005).  The intercropping system also increased water productivity 

than sole corn and sole soybean.  

 
Fig.2. Irrigation water productivity (kg.m-3) of the cropping systems under different 

tillage systems (LSD 5%=0.07). 

 

 

Soil properties of different tillage systems 

The impact of different tillage systems on soil bulk densities (Bd) measured at 

the end of the field experiment for the 0-30cm depth is given in Fig. 3. Wide and 

narrow raised bed recorded the lowest Bd values compared to CT, whereas, both 

NTRB and NT recorded higher Bd values compared to CT. A significant 

difference among raised bed treatments was found as compared to CT.  
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Fig.3. Soil bulk density (Bd) as affected by tillage systems. 

          (LSD 5%=0.05) 

The total porosity of the soil as affected by tillage practices is shown in Fig. 4. 

Minimum total porosity was recorded with no-tillage treatments (NT) followed 

by raised bed with no-tillage (NTRB), whereas, the highest total porosity was 

recorded with wide raised bed treatments (WRB) followed by narrow raised bed 

treatments (NRB) compared to CT. A significant difference in total porosity 

between each of WRB and NRB and CT was found.  The improvement in Bd and 

porosity in beds might cause favorable conditions for roots, consequently 

increased yield of corn and soybean of the different cropping systems. 
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Fig. 4. Total porosity (TP) % as affected by tillage systems. 

            (LSD 5%=2.23). 
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Tillage practices also affected field capacity (FC), wilting point (WP) and 

consequently available water capacity (AWC) of the soil. The wide raised bed tillage 

(WRB) maintained the highest available water capacity (AWC) values followed by 

narrow raised bed tillage (NRB) as compared with CT. On the other hand, NTRB 

increased AWC than NT. The only significant difference between bed tillage 

practices and CT was found with WRB. Regarding soil hydraulic conductivity (Ks), 

raised bed (WRB and NRB) increased Ks significantly as compared to the other 

tillage.  Hamza and Anderson (2005) reported that soil bulk density, porosity and 

water movement in the soil, depend on method of tillage. The increase in Ks
 values 

with these tillage treatments suggests greater porosity and better pore continuity. 

These results are in agreement with Elder and Lal (2008). The decrease in Ks under 

NT and NTRB may be due to the higher Bd with less pore space that reduced water 

movement and decreased Ks. The results concluded that raised bed tillage system 

produced the most favorable soil physical properties.  Sotomayor –  Ramirez et al. 

(2006) indicated that soil physical properties improved under raised bed systems.  

TABLE 4. Wilting point (W.P), field capacity (F.C.), available water capacity (AWC) 

and hydraulic conductivity (Ks) as affected by different tillage systems at 

different soil depths. 

Tillage 

practice 

Soil properties 

WP 

 % 

FC 

 % 

AWC 

% 

Ks 

cm.h-1 

WP 

 % 

FC 

 % 

AWC 

% 

Ks 

cm.h-1 

WP  

% 

FC 

 % 

AWC 

% 

Ks 

cm.h-1 

Soil depth (cm) 

0-10 10-20 20-30 

WRB 17.69 37.82 20.13 11.77 18.77 38.70 19.93 11.10 15.95 34.64 18.69 9.56 

NRB 18.62 37.79 19.17 11.25 19.48 38.81 19.32 10.37 15.91 34.10 18.19 8.74 

NTRB 18.20 36.10 17.90 3.76 18.91 37.50 18.59 2.67 14.51 32.26 17.75 1.89 

CT 18.47 37.16 18.69 5.27 19.28 38.20 18.92 4.58 14.76 33.16 18.40 3.72 

NT 16.37 33.45 17.08 1.96 18.06 34.46 16.40 1.40 14.35 30.91 16.56 0.80 

LSD% 

WP                                1.67 

FC 1.65 

AWC 1.42 

Ks 1.88 

 

Chemical properties of the soil 

Soil chemical properties at the end of the field experiment are presented in 

Table 5. Organic matter content, electric conductivity and pH of the soil were 

influenced by the different tillage practices. The highest OM content was 

recorded with NT, whereas, the lowest OM content was obtained with NRB 

followed by WRB as compared to the other tillage systems at all depths. A 

significant difference between each of WRB and NRB in respect to CT was 

recorded. The data also showed that the lowest and the highest EC and pH values 

were recorded with NT and WRB, respectively. The soil pH was more uniform 

throughout the different depths of all tillage systems. No significant difference 

was found in EC or pH among raised bed tillage treatments.  

 



MANAL A. EL- NADY 
 

Egypt. J. Soil Sci. 55, No. 4 (2015) 

434 

TABLE 5. Soil pH , electric conductivity (EC) and organic matter (OM)  as affected 

by tillage systems at different soil depths. 
 

Tillage 

practices 

Soil depth (cm) 

0-10 10-20 20-30 

Soil properties 

pH 
1:2.5 

ECe 
dS/m 

OM 
% 

pH 
1:2.5 

ECe 
dS/m 

OM 
% 

pH 
1:2.5 

ECe 
dS/m 

OM 
% 

WRB 8.25 2.36 1.98 8.30 2.03 1.49 8.20 1.38 0.91 

NRB 8.20 2.29 1.90 8.25 1.98 1.43 8.17 1.30 0.83 

NTRB 8.15 1.94 2.40 8.20 1.76 1.87 8.15 1.14 1.21 

CT 8.24 2.13 2.34 8.28 1.91 1.82 8.19 1.18 1.16 

NT 8.12 1.84 2.49 8.17 1.63 1.94 8.09 1.07 1.24 

                 LSD 5% 

pH ns 

ECe 0.23 

OM 0.27 
 
Evaluation of soil sustainability 

Soil physical and chemical properties have been proposed to quantitatively assess 

sustainability of the soil management practice. The study relates changes in soil 

properties under different soil tillage practices with soil sustainability using rating 

index. The rating index uses critical limits of soil physical and chemical properties on 

the basis of limitations to crop production (Lal, 1994).  Rating index ranged from one 

to five for the relative weighting factor for each soil properties. The lower limit of one 

for a soil property indicated no limitation and the upper limit reflected a severe 

constraint. The cumulative ratings values (CR) calculated for the different tillage 

practices at the studied three depths are given in Table 6. The CR values ranged from 

17 to 22, 19 to 23 and 22 to 24 for the first layer, the second layer and the third layer 

of the studied tillage practices, respectively. The tillage practices followed the order of 

wide raised bed< narrow raised bed< conventional tillage <raised bed with no-tillage 

<no-tillage. These results showed that the lowest CR value was obtained with wide 

raised bed tillage (WRB) whereas; the highest CR value was obtained with the no-

tillage system. These results revealed that the CR values obtained for wide raised bed 

(WRB) is less than 20, therefore, the WRB tillage is considered highly sustainable 

tillage practice. Therefore, wide raised bed tillage is an efficient management practice 

for soil sustainability. On the other hand, the CR values of the other tillage systems 

(narrow raised bed, raised bed with no-tillage, conventional tillage and no– tillage) 

were more than 20, therefore, these tillage practices are sustainable tillage practices. 

These results indicated that sustainable production of crops depends on tillage system. 
 
TABLE  6. The calculated cumulative ratings (CR) for the studied tillage systems. 

 
Tillage 
systems 

Soil depth (cm) 

0-20 20-40 40-60 Mean 

WRB 17 19 22 19.3 
NRB 19 22 22 21.0 

NTRB 21 21 24 22.0 
CT 21 22 22 21.7 
NT 22 23 23 22.7 
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Yield and yield attributes 

The effect of tillage systems on sole corn, sole soybean, intercropping corn 

and intercropping soybean yields are illustrated in Fig. 5. Yields attributes of the 

two cropping systems are given in Table 7.  Generally, the data revealed that seed 

yields and yield attributes of corn and soybean were influenced by tillage and 

cropping systems. The higher corn and soybean yields and yield components (no. 

of ears/ plant, ear weight and seed weight/plant) were obtained under raised bed 

with soil loosening (WRB and NRB) compared to CT under sole and 

intercropping corn and soybean. These results are in agreement with Hassan et al. 

(2005) and Zang et al. (2012). There was no significant difference between WRB 

and NRB in yields and yield attributes of corn and soybean of the two cropping 

systems. Holland et al. (2007) explained that the significant increase in yields 

with raised beds may be due to the improvement of air filled porosity and 

available water capacity which leads to better root environment under raised bed, 

also wide and narrow raised bed might provide more water for the growth of the 

crops by maintaining greater soil water content than conventional tillage. 

Therefore, the highest seed yield was connected with the tillage system that had 

the highest available water capacity. A significant difference between wide raised 

bed tillage (WRB) and both CT and NT was found with corn yield of  sole and 

intercropping systems, whereas no significant difference was found with soybean 

yield of both sole and intercropping systems. The yields and yield attributes of 

corn and soybean of all cropping systems were lower under raised bed with no-

tillage (NTRB) treatments than CT treatments. However, yield of corn and 

soybean of the two cropping systems were higher under NTRB treatments than 

NT treatments, the difference between them was not significant. The data also 

showed that corn and soybean yields and its attributes were higher with sole 

system than intercropping system. The results concluded that raised beds tillage 

with soil loosening may therefore be an option for increasing productivity of corn 

and soybean crops. L 

Fig.5. Seed yields ) Kg/fed.) of the two cropping systems as affected by different 

tillage systems (LSD 5%= 192.64). 
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Conclusion 

 

Modern management practices should be applied for sustainable agriculture 

and better crop production. The results revealed the superiority of raised bed 

tillage with soil loosening over conventional and no-tillage practices. Wide and 

narrow raised beds were associated with the increase of irrigation water 

productivity and the increase in available moisture capacity, total porosity, 

saturated hydraulic conductivity and the decrease of bulk density of the 0-30 cm 

soil layer compared to CT. They also provided significant increase in yields of 

corn and soybean and its attributes with the studied cropping systems as 

compared to conventional and no-tillage systems. The advantage of raised bed 

can be explained by the improvement of physical and chemical properties of the 

soil. Sustainability index indicated that wide raised bed tillage is highly 

sustainable whereas, narrow raised bed tillage is sustainable tillage practices.  

 
 

 

References 

 

Anikwe, M.A.N. and Ubochi, J.N. (2007) Short-term changes in soil properties under 

tillage systems and their effect on sweet potato (Ipomea batatas L.) growth and yield 

in an Ultisol in south-eastern Nigeria. Australian J. Soil Res., 45, 351. 

 

Atkinson, B.S., Sparkes, D.L. and Mooney, S.J. (2007) Using selected soil physical 

properties of seedbeds to predict crop establishment. Soil & Tillage Res., 97 (2),     

218-228. 

Bhushan, L., Ladha, J.K., Gupta, R. K., Singh, S., Tirol-Padre, A., Saharawat, Y.S., 

Gathala, M. and Pathak, H. (2008) Saving of water and labor in a rice-wheat system 

with no-tillage and direct seeding technologies. Agron. J., 99, 1288-1296. 

Boulal, H., Gomez-Macphersona, H. and Villalobosa, F.J. (2012) Permanent bed 

planting in irrigated Mediterranean Conditions; Short-term effects on soil quality, crop 

yield and water use efficiency. Field Crops Res., 130, 120-127. 

Choudhury, B. U., Bouman, B. M. and Sigh, A.K. (2007) Yield and Water productivity 

of rice-wheat on raised beds at New Delhi, India. Field Crops Res., 100, 229-239. 

 

Elder, J.W. and Lal, R. (2008) Tillage effects on physical properties of agricultural 

organic soils of north central Ohio. Soil & Tillage Res., 98 (2), 208– 210.  

Fahong, W., Xuqing, W. and Sayre, K. (2004) Comparison of conventional flood 

irrigated, flat planting with furrow irrigated, raised bed planting for winter wheat in 

China. Field Crops Res., 87, 35-42. 

FAO (1989) Sustainable Agricultural Production: Implication for International 

Agricultural Research. Technical Advisory Committee, CGIAR, FAO, Res. Tech. 

Paper No.4, Rome, Italy.   

Gathala, M.K., Ladha, J.K., Kumar, V., Saharawat, Y.S., Sharma, P.K., Sharma, S. 

and Pathak, H. (2011) Tillage and crop establishment affects sustainability of South 

Asian rice- wheat system. Agron J., 103, 961-971. 



MANAL A. EL- NADY 
 

Egypt. J. Soil Sci. 55, No. 4 (2015) 

438 

Ghazanfar, M., Asoodar, M.A. and Alami Saeed, K.H. (2010) The effect of 

conservation tillage, planting and irrigation methods on water use efficiency and wheat 

grain yield in north of Ahwaz. J. Eng. and Applied Sci., 5 (2), 101-105. 

Gill, S.M. (2012) Temporal variability of soil hydraulic properties under different soil 

management practices ph.D thesis, University of Guelph, Ontario, Canada. In: Tillage 

effects on certain physical and hydraulic properties of a loamy soil under a crop 

rotation in a semi-arid region with a cool climate. Gozubuyuk, Z., Sahin, U., Ozturk, I. 

Celik, A. and Adiguzel, M.C. (2014). Catena, 118, 195-205. 

Gomez, K.A. and Gomez, A.A.  (1984) Statistical Procedures for Agriculture Research. 

A Wiley-Inter Science Publication, john Wiley &Sons, Inc. New York, USA. 

Hamza, M.A. and Anderson, W.K. (2005) Soil compaction in cropping  systems: a 

review of the nature, causes, and possible solutions. Soil and Tillage Res. 82 (2),     

12– 145. 

Hassan, I., Hussain, Z. and Akbar, G. (2005) Effect of permanent raised beds on water 

productivity for irrigated maize-wheat cropping system. In:Roth, C.H., et al. (Ed.), 

Evaluation and Performance of Permanent Raised Bed Cropping Systems in Asia, 

Australia and Mexico: ACIAR Proceedings, vol. 121. ACIAR, Griffith, Australia, pp. 

59-65. 

Hobbs, P.R., Sing, Y., Giri, S.G., Lauren, J. G. and Dusbury, J.M. (2000) Direct 

seeding and reduced tillage options in the rice –  wheat systems of the Indo-Gagnetic 

plants of South Asia. Paper presented at IRRI workshop, Bankok, Thailand, 25-28. 

Holland, J.E., White, R. E. and Edis, R. (2007) The relation between soil structure and 

solute transport under raised bed cropping and conventional cultivation in South-

western Victoria. Austral. J. Soil Res., 45 (8), 577-585. 

Ikemura,Y. and Manoj, K. Shukla (2009) Soil quality in organic and conventional farms 

of New Mexico, USA. J. Organic Systems, vol. 4, No.1, 34-47. 

Iqbal, M., Hassan, A.U., Ali, A. and Rizwanullah, M. (2005) Residual effect of tillage 

and farm manure on some soil physical properties and growth of wheat. Int. J. Agric. 

Biol., 7, 54-57. 

Jabro, J.D., Stevens, W.B., Evans, R.G. and Iversen, W. M.(2009) Tillage effects on 

physical properties in two soils of the Northern Great Plains. Applied Engineering in 

Agric., 25, 377-382. 

James, L.G. (1988) Principles of Farm Irrigation System Design. Jone Willey & Sons, 

PP. 543. New York, USA. 

Jat, M.L, Singh, S., Rai, H.K, Chhokar, R.S, Sharma, S.K. and Gupta, R.K (2005) 
Furrow irrigated raised bed planting technique for diversification of rice-wheat system 

of Indo-Gangetic Plains. Journal of Japan  Association for International Cooperation 

for Agriculture and Forestry, 28 (1), 25-42. 

Klute, A. (1986) Methods of Soil Analysis, Part 1: Physical and Mineralogical Methods, 

2nd ed., Amer. Soc. of Agron., Madison, Wisconsin, USA.                                                  

Lal, R. (1994) Water management in various crop production systems related to soil 

tillage. Soil and Tillage Res. vol. (30). No. 2-4, 169-185. 



EFFECT OF DIFFERENT TILLAGE PRACTICES AND TWO CROPPING … 

 

Egypt. J. Soil Sci. 55, No. 4 (2015) 

439 

Li, L., Sun, J.H., Zhang, F.S., Li, X.L., Yang, S.C. and Rengel, Z. (2001) Wheat/maize 

or wheat/soyabean strip intercropping I. Yield advantage and interspecific interactions 

on nutrients. Field Crops Res., 71, 123-137. 

Morrison, J.E., Gerik, T.J., Chichester, F.W., Martin, J. R. and Chandler, J. M. 

(1990) Ano-tillage farming system for clay soils. J. Prod. Agric., 3, 219-227. 

Mulumba, L.N. and Lal, R. (2008) Mulching effects on selected soil physical properties. 

Soil & Tillage Res., 98 (1), 106– 111. 

Page, A. L., Miller, R.H. and Keeney, D.R. (1982) Methods of Soil Analysis Part 2: 

Chemical and Microbiological Properties, 2nd ed., Amer. Soc. of Agron., Madison, 

Wisconsin, USA. 

Panhwar, M.A., Hussain, M., Fida, K., Mumtaz, A. and Ismail, S. M. (2004) 

Performance of maize in intercropping system with soyabean under different planting 

patterns and nitrogen levels. J. Appl. Sci., 4(2), 201-204. 

Peries, R., Bluett, C., Wightman, B. and Rab, A. (2004) Soil structure differences 

resulting from minimum tillage and controlled traffic on raised bed cropping soils in 

southern Australia. Proceedings of session IV of 2004 –  CIGR International 

Conference, Oct. 11-14 Beijing. ISBN 7-80167-710-2. 

 

Ram-Singh, Olaf, E., Saharawat, Y.S. and Chaudhary Neelam Jat, M.L. (2012) 

Adoption analysis of resource conserving technologies in rice– wheat cropping system 

of South Asia. Indian J. Agric. Sci. 82, 405– 409.  

 

Sotomayor-Ramirez, D., Espinoza, Y. and Ramos-Santana, R. (2006) Short- term 

tillage practices on soil organic matter pools in a tropical ultisol.  Australian J. Soil 

Res., 44, 687-693. 

Talukder, A., Sufian, M., Meisner, C., Duxbury, J., Lauren, J. and Hossain, A.( 2002) 
Rice, wheat and mungbean yields in response to N levels and management under a bed 

planting system. In : Proceedings of the 17th Word Congress of Soil Science, Bangkok, 

Thailand, Vol. 1, Symposium no. 11, P. 351. 

Wu, J.M. (2006) Research on technology of conservation tillage and the crucial 

implement in Hexi Corridor arid oasis agricultural area.  Ph.D Dissertation. China 

Agricultural University, Beijing, China. 

Yuan, H.M., Wang, X.L., Sun, J.C., Chen, D.S. and Zhao, G.Z. (2005) Study on wheat 

bed planting mode for water saving and high yield in the yellow river irrigation of 

Ningxia region. Water Saving Irrig., 6, 5-7. 

Zhang, X., Ma, L., Gilliam, F.S., Wang, Q. and Li, C. (2012) Effects of raised-bed 

planting for enhanced summer-maize yield on rhizosphere soil microbial functional 

groups and enzyme activity in Henan Province. China Field Crops Res., 130, 28-37. 

 
(Received 2 / 2/ 2015; 

accepted 30/10/2015) 
 

 

 



MANAL A. EL- NADY 
 

Egypt. J. Soil Sci. 55, No. 4 (2015) 

440 

 
ة على مختلفة ونظامين للزراع تأثير طرق خدمة

 خواص التربة وأنتاجية المحصول

 
 منال أبو المعاطى النادى

 –الجيزة  –جامعة القاهرة  –كلية الزراعة  –قسم الأراضي 

 .مصر

 
أجريت التجربة الحقلية فى محطة التجارب 

الزراعية، كلية الزراعة، جامعة القاهرة خلال 

لمقارنة  2102/2102و 2102/2102موسمى 

ة التربة هى نظام خمسة نظم مختلفة لخدم

 )         (سم عرض 011)المصاطب العريضة 

(WRB (سم عرض 71) ، المصاطب الضيقة( 

NRB)   وذلك بعد حرث التربة، نظام عدم

 (سم عرض 011)الخدمة مع المصاطب 

(NTRB)  نظام عدم الخدمة بدون مصاطب ، 

(NT)ونظام الخدمة التقليدية (CT)  مع نظامين

المنفردة للذرة الشامية   للزراعة هما الزراعة

والزراعة المنفردة لفول الصويا والزراعة 

:  0المحملة للذرة الشامية مع فول الصويا بنظام 

وأثر هذة المعاملات على إنتاجية مياه الرى  0

و          وخواص التربة الفيزيائية والكيميائية

وتم حساب دليل . المحصول وبعض مكوناته

تربة تحت نظم الخدمة إستدامة الزراعة فى ال

ولقد . Rating indexالمختلفة بإستخدام دليل 

أن نظام المصاطب قد أدى الى  أظهرت النتائج

المضافة وزيادة إنتاجية  نقص كمية مياه الرى

المياه بالمقارنة بنظام الخدمة التقليدية ونظام عدم 

وقد تفوق نظام . الخدمة لنظامى الزراعة المتبعة

ب بعد حرث التربة على الزراعة على مصاط

. نظام الزراعة على مصاطب بدون حرث للتربة

وأثر أيضا عرض المصطبة على خواص التربة 

المدروسة والمحصول ومكوناتة حيث أدت 

الزراعة على المصاطب العريضة إلى تحسن 

واضح فى خواص التربة الطبيعية والكيميائية 

وتوفير مياه الرى مما أدى الى تحسن إنتاجية 

تربة من محصولى الذرة وفول الصويا ويلي ال

نظام المصاطب العريضة القاعدة المصاطب 

الضيقة وذلك بالمقارنة بباقى نظم الخدمة 

المدروسة  لكل من نظام الزراعة المنفردة 

وقد أكد دليل أستدامة زراعة التربة . والتحميل

تفوق نظام المصاطب العريضة على باقى نظم 

لمساهمة فى إستدامة الخدمة المدروسة فى ا

 . الزراعة لهذة الأرض
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