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ABESTRACT
Two experiments were conducted on a clay soil of Res. & Experiment Centre, Fac. Agric., Moshtohor (Kalubia) during 2004/2005 and 2005/2006 growing seasons to evaluate the response of the following experimental factors on maize crop
- Two preceding winter crops (wheat and clover). 

- Three tillage treatments (no-tillage, double chisel plowing and moldboard plowing + single chisel plowing). 
- Six nitrogen fertilization treatments (zero, 60 kg organic N, 60 kg mineral N, 120 kg mineral N, 60 kg organic N + 60 kg mineral N and 60 kg organic N + 120 kg mineral N / fed.).

Results showed: 

- All maize characters and grain yield were markedly enhanced when preceded by clover. Growth of weeds in maize was greater when maize was planted after wheat rather than clover. Total N %, organic matter and K% were higher after clover, but P% was slightly greater after wheat plantation. 

- All maize characters as well as grain yield were markedly enhanced when planting maize after soil preparation has been done using moldboard plowing + single chisel plowing. Meanwhile, this treatment was of the most effect in weed reduction. Moreover, total N%, organic matter, P% and K% were greater.

- Studied maize characters were positively affected with increasing nitrogen application treatments. The best treatment for enriching soil fertility was 60 kg organic N +120 kg mineral N / fed. 

-Economic return


Maize plantation preceded by clover using soil preparation by MBP + SCP and fertilized with 120 kg MN /feddan produced the highest grain yield and consequently the highest net farm return per year being 5687.09 and 6016.31 L.E./feddan in the first and the second years, respectively.
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1. INTRODUCTION

Maize (Zea mays, L.) is one of the most important cereal crops in the world and ranks the third of most important cereal crops in the world. Also, it ranks the third of the world cereal crops which surpassed by wheat and rice. In the USA maize is considered the king of cereal crops. 


In Egypt, Maize is essential for human and livestocks consumption as an available source of carbohydrate, oil and slightly for protein. It is required for several industrial purposes such as starch and oil. 

The growing area of maize in Egypt during 2005 year is about 2,257,143 feddan* with a total grain yield of 7,698,000 ton*. The average grain yield production per feddan was about 3,410.5 kg*. The total production supplies 80 % of the require consumption with a reduction gap of 20 % which has to be filled via importation. 


Recently, efforts are being made to increase maize productivity by using the appropriate preceding winter crops, tillage treatments and nitrogen fertilization.

Determination the place of maize in the crop rotation and the optimal system of seedbed preparation as well as the required rate of nitrogen fertilization are of the main important practices of great contribution for the highest production of better quality. 

Preceding crops (crop rotation) is a main element for corn productivity as well as all of the other field crops. There are many benefits to be obtained from using appropriate preceding winter crops as:

1- Help to control weeds, insects and diseases.

2- May aid in maintaining the supply of organic matter in the soil.

3- May aid in the maintenance of the soil nitrogen supply.

4- Increasing crop yields 

5-Improving crop quality. 

Moreover tillage has traditionally been performed to achieve appropriate seedbed preparation treatments which may lead to favorable changes in the physical and chemical structure of the soil for better microflora soil activities; nutrient availability and absorption which all reflected on the excellent plant perform as, yield and its quality.

Meanwhile, nitrogen is a key element for corn productivity as well as in many other field cereal crops.   

The aim of this study is to assess the effect of some preceding winter crops, methods of seedbed preparation as well as nitrogen levels of different sources (organic and mineral) on the physical and chemical properties of the soil, growth of weeds on the growth, yield, yield components and economic return of maize.
[image: image48.wmf]Table (6): Physical properties of soil at different soil depths as affected by tillage treatments on maize 

during 2005 and 2006 seasons.

 

 

The second season 

(

2006

)

 

The first season 

(2005)

 

At harvest

 

At 16 days from 

planting

 

At harvest

 

At

 16 days from 

planting

 

Depth (cm)

 

20

-

30

 

10

-

20

 

0

-

10

 

20

-

30

 

10

-

20

 

0

-

10

 

20

-

30

 

10

-

20

 

0

-

10

 

20

-

30

 

10

-

20

 

0

-

10

 

Bulk density (g/cm

3)

 

Tillage 

treatments

 

1.265

 

1.239

 

1.052

 

1.263

 

1.202

 

1.018

 

1.265

 

1.238

 

1.075

 

1.239

 

1.200

 

1.025

 

NT

 

1.262

 

1.200

 

1.020

 

1.257

 

1.189

 

0.999

 

1.255

 

1.165

 

0.997

 

1.215

 

1.129

 

0.982

 

DCP

 

1.243

 

1.158

 

1.010

 

1.208

 

1.124

 

0.998

 

1.235

 

1.125

 

0.983

 

1.182

 

1.087

 

0.958

 

MBP +SCP

 

1.257

 

1.199

 

1.028

 

1.243

 

1.172

 

1.005

 

1.252

 

1.176

 

1.018

 

1.212

 

1.139

 

0.988

 

Mean

 

0.005

 

0.005

 

0.006

 

0.007

 

0.013

 

0.015

 

0.016

 

0.020

 

0.023

 

0.028

 

0.021

 

0.03

0

 

L.S.D at 5%

 

Porosity (%)

 

46.85

 

47.92

 

55.61

 

46.98

 

49.47

 

57.05

 

46.51

 

47.58

 

53.66

 

47.61

 

49.15

 

55.84

 

NT

 

46.96

 

49.57

 

56.94

 

47.19

 

50.01

 

57.92

 

46.94

 

50.51

 

57.01

 

48.69

 

52.16

 

57.66

 

DCP

 

47.77

 

51.34

 

57.56

 

49.27

 

52.77

 

58.07

 

47.56

 

52.40

 

57.83

 

49.87

 

53.92

 

58.88

 

MBP +SCP

 

47.19

 

49.61

 

56.70

 

47.81

 

50.75

 

57.68

 

47.00

 

50.16

 

56.17

 

48.72

 

51.74

 

57.46

 

Mean

 

0.17

 

0.20

 

0.25

 

0.30

 

0.57

 

0.66

 

--

 

0.79

 

1.00

 

1.20

 

0.92

 

1.26

 

L.S.D at 5%

 

 

Tillage treatments:     NT= No

-

tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard

 plowing + single chisel plowing.

 

--

 = No significant

 

2. REVIEW OF LITERATURE
1. Effect of preceding crops
1.1. Soil fertility

Acharya et al., (1952) found that clover grown in rotation with wheat and cowpea increased nitrogen content of Indian soil from 0.0509 % to 0.0594 % and carbon content from 0.404 % to 0.481 %. 

Ansorage, 1960 found that the residual effect of the preceding crop lasted more than two years, but gradually decreased with time. Also, the effect of preceding crop on the subsequent crop was greater than the effect of fertilization. 

Sutherland et al., (1961); Mannan (1962); El-Debaby (1971); Allam (1988); Varvel and Peterson (1990); Stute and Posner (1995); Bassal et al., (1997 and 1998); Dey (2003); Staggenborg et al., (2003); Varvel and Wilhelm (2003) and Tonitto et al., (2006) showed that the amount of nitrogen supplied by leguminous in rotation on silt loam soil ranged from 123 to 200 Lb / acre in 1957 season and from 54 to 83 Lb / acre in 1958 season. 
El-Debaby (1971); Rao and Sharma (1975); Abd-Alla (2003) and Tonitto et   al., (2006).reported that leguminous crop increased the organic matter content in soil than non-leguminous. 
Velayudham and Seth (1987) found that wheat after cowpea grown for fodder increased organic carbon and total N, available P and K in soil after harvesting cowpea than after maize. 

Allam (1988) found that the highest P% content in the soil was after field bean / soybean, barley / fallow and barley / maize but the lowest P% was after clover / soybean and fallow / cotton. 

Kus (1988) found that rotation with high cereal percentage (75 and 100%) increased the content of soil P, K and Mg. The NPK accumulation in the soil increased over the rotations (Salontai et al., 1990). 

Georage et al., (1992) reported that the beneficial effect of leguminous as preceding crops may be due to the decomposition of the atmospheric N in the soil through biological nitrogen fixation which enhances soil fertility.

Bassal et al., (1997 and 1998) found that P and K contents were lower in the soil after clover plantation compared with that amount produced after fodder beet and wheat, respectively.  

El-Wehishy (1998) concluded that the amount of N-derived from the ambient air by clover (140.2 kg / fed.) surpassed the amount of N-derived from faba bean (108.4 kg / fed.), but the amount of nitrogen derived from the air decreased due to applying N-fertilizer to the two mentioned leguminous crops. 
Shams (2000) found that the non-leguminous crops caused a marked consumption for nitrogen of the soil. 
El-Maihy (2007) found that the total nitrogen content in the soil was higher after harvesting winter leguminous crops (clover and faba bean) than after wheat. The highest total N% was after multi-cut clover and lowest was after wheat. Total P % and K % in the soil were slightly higher after wheat than after leguminous.            

          1.2. Weeds characters
Ghieth (1973) reported that clover is a good effective crop for controlling weeds. Clover either as a main crop or a catch crop is an excellent cleaner crop for succeeding crops and reduced about 72% of the weed population found in succeeding cotton compared with field bean.

Shafshak and Salem (1979) obtained more weed densities (fresh and dry weeds) in cotton grown after field bean or after a year of fallow. Depressed weed growth was shown in cotton grown after clover/maize, wheat/maize, barley/maize and clover.  

Shafshak et al., (1983) found that maize after clover contained 76% of the total fresh weight of weeds in maize after wheat. The total dry weight of weeds g/m2 in maize after clover has been reduced by 23% compared with after wheat. Total weed population reduced by 13% after clover compared with after wheat as a preceding winter crop for maize. Similar results were reported by Al-Marsafy and Hassanein (1998) and Bassal et al., (1998).

Alfalfa in a crop rotation had beneficial effects and suppressed weeds in maize (Clay and Aguilar, 1998).

Abd-Alla (2003) found that sunflower as a preceding crop was more effective in reducing dry weight of weeds in wheat compared to sorghum as a preceding crop for wheat.  

Zohray (2005) indicated that the effect of preceding crops on fresh weight of  weeds associated with maize grown after egyptian clover was the less followed by that planting after faba bean  as compared with that planting after wheat or onion.

El-Maihy (2007) found that the spread of weeds in maize was affected to some extents by the preceding crops. Fresh weight, dry weight of total weeds, broad-leaved weeds and narrow-leaved weeds   (g / m2) at 60 days from planting was significantly greater in maize plants after faba bean than following wheat and clover. 

 
1.3. Growth characters:

Abd El-Samie (1994) found that maize plants following faba bean were highest than maize plants following flax or wheat. On the other hand, days to % silking was significantly decreased.

Awad et al., (1994) indicated that preceding winter crops had a significant effect on plant height, ear height, ear position, days to 50 % silking, number of ears per plant and leaf area per plant. Growing maize after clover or faba bean gave the highest plant height, ear height, ear position, number of ears per plant, leaf area per plant, and lowest days to 50 % silking as compared with wheat. On the other hand, insignificant effect which was observed on number of green leaves per plant and percentage of plants at harvest.
Abou-Kersha et al., (1998 a) indicated that preceding winter crops had significant effect on plant height and number of ears per plant. Growing maize after clover or faba bean gave the highest plant height and number of ears per plant as compared with other preceding winter crops (wheat or onion). On the other hand, insignificant effect was observed on stem diameter and ear height.

Abou-Kersha et al., (1998 b) found that preceding crops significantly affected plant height and number of ears per plant. On the other hand, stem diameter and ear height were not significantly affected. Maize grown after faba bean was superior for these respective characters. While, maize grown after clover, onion and wheat ranked second, third and fourth, respectively. 

Hussein et al., (1998) indicated that the preceding crops had a significant effect on all growth characters. Planting  maize after chick pea gave the highest values in plant height, ear height, stem diameter, ear leaf area and 2 – ear plants %. Whereas, sowing maize after fodder beet gave the lowest values in all growth characters of maize on the two seasons. On the other hand, sowing maize after fodder beet gave the highest value of barren plants % in the two seasons.

Bader (1999) indicated that preceding winter crops had significant effect on plant height, ear height, stem diameter and ear leaf area. Growing maize after faba bean was superior as compared with other preceding winter crops (wheat and Egyptian clover). On the other hand, insignificant effect was observed on number of ears per plant. 

Khalil et al., (1999) indicated that there were significant effects for winter preceding crops on plant height and ear height of maize plants. Sowing maize after faba bean gave high values of above characters compared to growing maize after fodder beet.

Shams (2000) found that plant height, ear height, number of leaves/ plant and leaf area of topmost ear of maize followed by leguminous (clover and faba bean) were significantly higher than those recorded of maize followed by non-leguminous crops (wheat and flax). On the other hand, number of days to 50% tasseling and silking significantly decreased in maize followed by leguminous (clover and faba bean) than those recorded of maize followed by non-leguminous crops (wheat and flax). Whereas, number of ears /plant was not affected by preceding crops.

Farghly (2001) revealed that plant height and ear height of maize followed faba bean were significantly higher than those recorded of maize followed on sugar beet or wheat.

Khalil et al., (2001) indicated that there were significant effects for winter preceding crops on plant height, ear height, number of leaves per plant and ear leaf area of maize. Sowing maize after leguminous crops (clover and faba bean) gave high values of above characters compared to growing maize after non-leguminous crops (fodder beet and wheat).  

Abd El-All (2002) found that 50% silking and ear leaf area of maize were significantly affected by preceding crops (Sugar beet and faba bean). Whereas, plant and ear heights were not significantly affected by the preceding crops. Sugar beet was the earliest by wheat and faba bean using number of days from planting date to 50% silking and faba bean was the greatest value of ear leaf area.

El-Douby (2002) found that plant height, ear height, stem diameter, leaf area of topmost ear, double-eared plant %, lodged and broken plants % and plants % at harvest were significantly affected by preceding crops. Results showed that maize planting after clover produced the highest values for those characteristics followed by wheat and sugar beet while lodged and broken plants % which showed an opposite trend.
Abd Alla (2003) found that the highest values of plant height, ear height, stem diameter and ear leaf area could be obtained when maize plants were grown after faba bean followed clover. While, the lowest values were found when maize plant were grown after cereal crops (wheat or barley) 

Toaima and Saleh (2003) found that plant height, stem diameter and number of ears per plant of maize were significantly affected by preceding crops. Whereas, ear leaf area and ear height were not affected by preceding winter crops. The highest and lowest values for their characters were obtained when maize grown after lentil and flax, respectively.  

Khalil and Nawar (2004) indicted that maize ear leaf area was affected by preceding winter crops. On the other hand, plant height, ear height and number of leaves per plant were not affected by preceding winter crops. The highest and lowest values for their characters when maize grown after Egyptian clover and wheat, respectively.  

Nawar (2004) found that plant height of maize was significantly affected by preceding crops. On the other hand, number of leaves per plant and ear leaf area were unaffected by preceding winter crops. Results showed that maize planting after faba bean produced the highest values for those characteristics followed by wheat and flax. 
Zohray (2005) indicated that planting maize after leguminous crops (faba bean and clover) produced the highest values for number of ears /plant and the lowest value observed when maize planting after wheat.
El-Maihy (2007) studied the effect of some crop sequence (fodder maize / wheat / summer maize, mono-cut clover / wheat / summer maize, multi-cut clover / summer maize, faba bean / summer maize / fall maize, faba bean / summer maize and wheat / summer maize). She found that earliest tasseling and silking dates, number of dry leaves / plant at 85 days from planting and barren plants were significantly decreased after multi-cut clover and faba bean compared with plants grown after wheat. On the other hand, maize growth expressed as plant height, ear height, stem diameter, area of topmost ear leaf, number of green leaves / plant as well as total number of leaves / plant at 85 days from planting and number of ears / plant were significantly increased when maize was planted after multi-cut clover and faba bean (leguminous) compared with maize plants grown after wheat.      

           1.4. Yield and yield components

Shafshak (1988) found that the best preceding crops for maize, grain sorghum and rice are leguminous. The increase in grain yield reached 8 – 26 % for maize, 19% for sorghum and 29 – 38 % for rice over the yield obtained after non-leguminous. 

​​​​                   Peterson and Varvel (1989) found that continuous corn produced less grain (5.5 Mg /ha​​) than corn grown in rotation (7.6 Mg /ha​​).

Abd El-Samie (1994) found that maize plants following faba bean improved ear length, ear diameter, weight of ear, weight of grains /ear, number of grains /row, 100-grain weight, grain yield/ fed. and biological yield /fed. While, planting maize after wheat gave the lowest values of above characters. The superiority of faba bean effect as a preceding crop caused 25.74 and15.81 % in biological yield and 22.22 and 13.97 %in grain yield of maize than that preceded by wheat during 1st and 2nd seasons, respectively.

Awad et al., (1994) indicated that preceding winter crops had significant effect on 100-grain weight and grain yield per fed. Growing maize after clover or faba bean gave the highest 100-grain weight and grain yield per feddan as compared with wheat. On the other hand, insignificant effect was observed on ear length, ear diameter, shelling % and number of grains per ear.
Selim and El-Sergany (1995) noticed that 100- grain weight and grain yield per feddan were significantly higher when maize grown after faba bean and clover rather than after wheat regardless of the culture practices used. Whereas, there were insignificant difference between preceding crops on number of rows/ ear and number of grains /row.

Abou-Kersha et al., (1998 a) indicated that preceding winter crops had significant effect on number of grains per row, weight of grain per ear, 100-grain weight and grain yield per feddan of maize. preceded maize by clover or faba bean gave the highest number of grains per row, weight of grain per ear, 100-grain weight and grain yield per feddan as compared with wheat or onion. Insignificant effects were observed for number of rows per ear and shelling %. Maize grain yield grown after clover and faba bean were significantly higher than that grown after wheat by 33.4 and 43.0% respectively.  
Abou-Kersha et al., (1998 b) found that preceding crops significantly affected number of grains per row, grains weight per ear, 100-grain weight and grain yield per feddan. On the other hand, number of rows per ear and shelling percentage were not significantly affected. Maize which was grown after faba bean was superior for these respective characters. While, maize which was grown after clover, onion and wheat was ranked the second, third and fourth, respectively. 

Hussein et al., (1998) indicated that the preceding crops had a significant effect on all of the studied characters. Sowing maize after chick pea gave the highest values on ear length, ear diameter, ear weight, number of rows / ear, number of grains / row, weight of grains /ear, 100-grain weight, shelling % and grain yield / fed. Whereas, sowing maize after fodder beet gave the lowest values in ear characters and grain yield of maize in the two seasons.

Bader (1999) indicated that preceding winter crops had significant effect on ear length, number of grains per row, weight of grains per ear, shelling percentage, 100-grain weight and grain yield per feddan. Growing maize after faba bean was superior as compared with other preceding winter crops (Egyptian clover and wheat). On the other hand, insignificant effect was observed on ear diameter and number of rows per ear. 

Khalil et al., (1999) indicated that there were significant effects for preceding winter crops on 100-grain weight, stover yield per feddan, grain yield per feddan, economic return and cereal units. On the other hand, number of rows per ear, number of grains per row and weight of grain per ear were unaffected by preceding winter crops. Sowing maize after faba bean gave high values of above characters compared to growing maize after fodder beet.  Increase in grain yield per feddan when maize sown after faba bean were 57.9% and 59.1% compared to that sown after fodder beet in the first and second season, respectively.   

Shams (2000) revealed that ear length, ear diameter, ear weight, number of rows / ear, number of grains /row, ear weight, weight of grains /ear, 100- grain weight, shelling %, grain yield per plant and grain yield per feddan of maize followed by leguminous (clover and faba bean) were significantly higher than those recorded of maize followed by non-leguminous crops (wheat and flax). 

Farghly (2001) found that ear length, number of grains /row, ear weight, weight of grains /ear and grain yield per feddan of maize followed faba bean were significantly higher than those recorded of maize followed by sugar beet or wheat. Whereas, ear diameter, number of rows /ear and shelling % did not affected by the preceded winter crops.

Khalil et al., (2001) indicated that there were significant effects for preceding winter crops on number of grains per row, weight of grain per ear, grain yield per feddan and harvest index. Whereas, number of rows per ear, 100-grain weight, stover yield and cereal units were unaffected by preceding crops. Sowing maize after leguminous crops (clover and faba bean) gave the highest values of above characters compared to growing maize after non-leguminous crops (fodder beet and wheat). Increase in grains yield per feddan when maize sown after clover were 30.9% and 30.6% compared to maize grown after fodder beet in the first and second season, respectively.   

Abd El-All (2002) showed that ear length, ear diameter, grains weight /ear, 100-grain weight and grain yield per feddan were significantly affected by the preceding crops where faba bean markedly surpassed, in the two seasons than wheat and sugar beet. 

El-Douby (2002) showed that ear length, ear diameter, ear weight, number of grains /row, 100-grain weight and grain yield per feddan were significantly affected by the preceding crops. Except number of rows /ear and shelling % which were not significantly affected by preceding crops. The reductions in maize grain yield after wheat and sugar beet were 13.92 and 28.22%, respectively in the first season and 16.19 and 29.35 % in the second season comparing with maize grain yield after clover.

Abd Alla (2003) found that the highest values of ear length, weight of grain per ear, 100-grain weight and grain yield per feddan could be obtained when maize plants were grown after leguminous crops (faba bean and clover). While, the lowest values were found when maize plants were grown after cereal crops (wheat or barley) 

Toaima and Saleh (2003) found that ear length, ear diameter, number of grains per row, 100-grain weight and grain yield per feddan were significantly affected by preceding crops whereas, number of rows per ear and shelling % were unaffected by the preceding winter crops. The highest and lowest values for their characters when maize grown after lentil and flax, respectively. Grain yield per feddan of maize grown after sugar beet and flax were 2.28, 14.01 % and 5.87, 17.92 % lower than those obtained after lentil in the two respective seasons, respectively.   

Khalil and Nawar (2004) indicted that grain weight per ear, 100-grain weight and grain yield per feddan were affected by preceding winter crops. The highest and lowest values for their characters were obtained when maize grown after Egyptian clover and wheat, respectively.  

Nawar (2004) indicated that planting maize after faba bean produced the highest values for number of grains per ear, 100-grain weight, weight of grains per ear and grain yield per feddan than those observed by maize plantation after wheat and flax. 

Zohray (2005) indicated that planting maize after leguminous crops (faba bean and clover) produced the highest values for number of rows /ear, number of grains /row, weight of grains /ear, weight of ear, shelling % and grain yield per feddan. Whereas, the lowest values observed when maize planted after wheat. The increase in maize grain yield after faba bean was 19.09 and 17.33 % in the first and second season, respectively, compared with maize grain planting after wheat.

Basamba et al., (2006) found that the maize-soybean green manure rotation treatment had significantly higher value of maize yield (4.2 Mg / ha) compared to the native savanna control (2.3 Mg/ ha). 

El-Maihy (2007) studied some crop sequences (fodder maize / wheat / summer maize, mono-cut clover / wheat / summer maize, multi-cut clover / summer maize, faba bean / summer maize / fall maize, faba bean / summer maize and wheat / summer maize). She found that ear length, ear diameter, number of rows / ear, number of grains / row, ear weight, grain weight / ear, shelling %, 100-grain weight, biological yield, grain yield, stover yield, harvest index and cereal units of maize were significantly greater when planted after leguminous crops (clover and faba bean) than after wheat.  

  
 1.5. Chemical characters 

Selim and El-Sergany (1995) noticed that grain protein and oil % were significantly higher when maize grown after leguminous (faba bean and clover) rather than maize grown after wheat, regardless of the culture practices used.

Shams (2000) reported that nitrogen use efficiency of maize followed by leguminous (clover and faba bean) was significantly higher than those recorded for maize followed by non-leguminous crops (wheat and flax). 

2. Effect of tillage treatments
2.1. Soil properties
2.1.1. Physical properties
Erbach et al., (1986) found that soil bulk density and mean- weight diameter of aggregates were not significantly affected by the tillage treatments (no-tillage, spring disk and fall moldboard plowing) the percentage of the soil surface covered with plant residue after planting was   significantly affected by the tillage treatments. 

Erbach et al., (1992) recorded that all tillage (chisel plowing, Para plowing and moldboard plowing) significantly decreased bulk density, penetration resistance and % of residue cover after planting over the no-tillage system. The lowest values of the above character were obtained when using moldboard plowing.
Al-Aghbari (1996) found that the soil bulk density was decreased for all tillage compared with no-tillage. On the other hand, total porosity and void ratio% were increased.

Shafshak et al., (1996) reported that bulk density and porosity % of the soil were not significantly affected by seedbed preparation practices on soybean fields 

Opoku et al., (1997) found that surface residue cover and pernetrometer resistance (MPa) were significantly decreased by all tillage systems compared to no-tillage. On the other hand, in–row soil aggregates significantly increased by tillage systems. The best treatment was moldboard plowing 

Gomaa and El-Douby (2002) found that the combined treatment (moldboard plowing + chisel plowing) reduced the bulk density. On the other hand, soil porosity percentage increased before planting and at harvest. 

Katsvairo et al., (2002) indicated that moldboard plowing had lower penetration resistance and bulk density and greater infiltration and porosity compared with ridge tillage. 

Gomaa (2003) found that moldboard plowing following by chisel plowing significantly decreased the bulk density. On the other hand, porosity percentage of the soil significantly increased. Moldboard plowing + chisel plowing was the best treatment.

Shafshak et al., (2003) found that bulk density of the soil was not significantly was affected by tillage systems in the two seasons. While, soil porosity % significantly affected by tillage treatments in the first season only. The highest porosity % was recorded by sub soiling + moldboard plowing on wheat field.


 2.1.2. Chemical properties 

  Mohamed (1999) found that organic matter, total nitrogen, total phosphorus, available nitrogen and phosphorus were increased by plowing the soil either by chisel or moldboard plows. Moldboard plowing + chisel plowing (once) gave the highest values of the above characters.

Ernani et al., (2002) found that tillage systems did not affected soil organic matter and any parameter related to acidity or nutrient availability in the plow layer. Some of those parameters were positively affected in the upper centimeters of the no-tillage soil. It was of such a small magnitude that it had no effect on corn yield.
Ouedraogo et al., (2006) found that tillage increased the contribution of particulate organic carbon (POC) to total soil organic carbon (SOC). No-tillage led to the lowest loss in SOC in fine fraction compared to tillage plots. 
2.2. Weed characters
Ball (1992) used moldboarding and chisel plowing in (three crops) corn, pinto bean and sugar beet. He found that weed seed of predominant species were more prevalent near the soil surface after chisel plowing. The number of predominant annual weeds seed over 3-yr period increased more rapidly in the soil seedbank after chisel plowing unless effective weed control was maintained to produce a decline in seedbank number.

Shafshak et al., (1996) reported that all seedbed preparation treatments were superior to no-tillage in depressing weed infestation of weed after 5 weeks from planting and at harvest in soybean fields. 

Mohamed (1999) found that all seedbed preparation treatments were significantly superior in depressing weed growth in maize compared with no –tillage treatment. The best tillage systems in reducing fresh and dry weight of weeds were moldboard plowing + chisel plowing (once) or moldboard plowing alone.

Cardina et al., (2002) found that seed weed density was higher in no-tillage and generally declined as tillage intensity increased. Seeds accumulated near the surface (0-5 cm) in no-tillage plots but were uniformly distributed with depth in other tillage systems. 

El-Douby and Mouhamed (2002) studied fresh weight of grassy weeds and dry weight of total weeds in two seasons, fresh weight of total weeds and dry weight of grassy weeds in the second season were significantly reduced with tillage systems (no tillage and conventional tillage as chisel plowing) in faba bean fields.

Gomaa (2003) found that moldboard plowing followed by chisel plowing (twice) was a good procedure to depress total fresh weight and total dry weight of weeds in maize. Moldboard plowing + chisel plowing was the best treatment for such weeds depression.

Shafshak et al., (2003) found that  sub soiling + moldboard plowing  significantly surpassed the four other tillage systems (no-tillage , chisel plowing, moldboard plowing and sub soiling + chisel plowing ) in depressing weed number /m2 , total fresh weight of weeds and dry weight of weeds at 60 ,90 and 120 days from planting maize .

Hussein and Shatla (2004) indicated that both fresh and dry weights of broad-leaved weeds in maize field were significantly decreased by tillage systems (no-tillage and chisel plowing) in two seasons.

Carter and Ivany (2006) found that tillage played a significant role in weed seed deposition and behavior in a fine sandy loam. Adoption of non-inversion tillage practices (shallow tillage and direct drilling) tended to slightly increase the diversity of the weed seed bank spectrum. A smaller weed seed bank was found under moldboard plowing compared to shallow tillage and direct drilling. Although shallow tillage increased the weed seed bank size in the 0-10 cm soil depth, moldboard plowing concomitantly increased at it the 10-20 cm soil depth.  

Conn (2006) indicated that tillage treatment had a significant effect on seed density of shepherds purse (Capsella bursa-pastoris L.) Medic.), cinquefoil (Potentilla norvegica L.), foxtail barley (Hordeum jubatum L.), and on total density. Seed density and total seed density were higher for these species under no-tillage than other tillage treatments. Seed density was higher near the soil surface under no-tillage and chisel plowing treatments than under disked treatments, which helps explain the greater difficulty of controlling weeds under reduced tillage in barely field.
2.3. Growth characters:

Shafshak et al., (1975) noticed that number of plants at harvest, stem diameter, ear leaf area, number of ears /plant and percentage of barren plants in maize were not significantly influenced by seedbed preparation.

Erbach et al., (1986) noticed that extended maize leaf plant height and final emerged plant population were significantly affected by the tillage treatments (no-tillage, spring disk and fall moldboard plowing) and increasing when using moldboard plowing. 

Erbach et al., (1992) found that all tillage tools (chisel plowing, Para plowing and moldboard plowing) significantly increased emergence rate index and number of maize plants at harvest over the no-tillage system. 

Awad et al., (1994) noticed that maize plant height, ear height, days to 50 % silking, number of green leaves per plant and leaf area per plant were significantly affected by tillage treatments (no-tillage, chisel plowing + two disks, moldboard plowing + two disks and chisel plowing + four disks), however, plant % at harvest and number of ear per plant were not affected by tillage treatments. The highest values for plant height, ear height number of green leaves per plant and leaf area per plant and shortest days from planting to 50 % silking were obtained by seedbed preparation using chisel plowing + four disks followed moldboard plowing + two disks. 
Opoku et al., (1997) recorded that days to 50% emergence was significantly decreased by all tillage system compared  to no-tillage. On the other hand, corn dry weight at 5 and 7 weeks after planting maize were significantly increased by all tillage systems. The best treatment was moldboard plowing. 

Mohamed (1999) found that percentage emergence, plant height, stem diameter, number of leaves /plant at 60, 75, 90 days from planting, fresh and dry weight of maize plant organs at 60 and 90 days from sowing, leaf area of topmost ear and % of plants carrying more than one ear were significantly increased by using seedbed preparation in two seasons. Moldboard plowing + chisel plowing (once) gave the highest values of the above characters. Seedbed preparation caused a significant decrease in the time to 50% tasseling and silking in one season and in % of barren plants and % of plants carried one ear in the two seasons. The lowest 50 % tasseling and silking dates, % of barren plants and % of plants carried one ear was produced with moldboard plowing + chisel plowing (once).

Gomaa and El-Douby (2002) found that maize plant height and ear leaf areas were affected by tillage systems. The best treatment was that of moldboard plowing + chisel plowing.

Vetsch and Randall (2002) found that tillage systems did not significantly affect days to 50% emergence, whereas, plant height as affected by tillage systems for corn following soybean. On the other hand, tillage systems significantly decreased days to 50 % emergence and increasing plant height for corn following corn.

Abou Keraisha and Farghaly (2003) found that plant height and number of ears per plant of maize were affected by the tillage systems (no-tillage and conventional tillage as chisel plowing).

Gomaa (2003) found that maize plant height and area of topmost ear were markedly affected by tillage systems. Moldboard plowing + chisel plowing was the best treatment.
Hussein and Shatla (2004) indicated that maize plant height, ear height, stem diameter and ear leaf area were significantly increased by tillage systems (no-tillage and tillage as chisel plowing). On the other hand, tasseling and silking dates in the two seasons were significantly decreased.
Licht and Al - Kaisi (2005) found that corn emergence rate index was slightly higher in strip tillage than no-tillage or chisel plowing.

2.4. Yield and yield components
Shafshak et al., (1975) noticed that maize ear length and ear diameter was not significantly influenced by seedbed preparation. On the other hand grain yield per feddan increased by increasing the intensity of seedbed preparation.

Erbach et al., (1986) found that maize grain yield was significantly affected by tillage treatments. (no-tillage, spring disk and fall moldboard plowing) and increasing when using moldboard plowing

Erbach et al., (1992) found that all tillage tools (chisel plowing, Para plowing and moldboard plowing) significantly increased maize grain yield (ton /ha) over the no-tillage system

Awad et al., (1994) noticed that 100-grain weight and maize grain yield per feddan were significantly affected by tillage treatments (no-tillage, chisel plowing + two disks, moldboard plowing + two disks and chisel plowing + four disks). Whereas, ear length, ear diameter, shelling % and number of grains per ear unaffected by tillage treatment. The highest values for 100-grain weight and grain yield per feddan were obtained by seedbed preparation using moldboard plowing + two disks. 
Selim and El-Sergany (1995) found that conventional tillage system (chisel plowing) significantly increased number of maize grains /ear and grain yield per feddan as compared to no-tillage system. There were insignificant difference between conventional tillage and no-tillage on number of rows /ear and 100-grain weight. 

Shafshak et al., (1996) found that moldboard plowing followed by disc harrowing significantly increased seed yield of soybean / fed. compared with chisel plowing and no-tillage treatments. 

Opoku et al., (1997) recorded that corn grain yield was significantly increased by all tillage systems compared with no-tillage. The best treatment was moldboard plowing.

Mohamed (1999) found that ear length, ear diameter, number of rows /ear, number of grains / row, number of grains /ear, ear weight, grain weight/ear, 100- grain weight, shelling %, ears yield /fed., grain yield /fed. and stover yield /fed. of maize were significantly increased by using seedbed preparation in the two seasons . Moldboard plowing + chisel plowing (once) was superior to other treatments of seedbed preparation for the above characters.

Katsvairo et al., (2002) found that moldboard plowing increased corn grain yield compared to ridge tillage.

Ernani et al., (2002) found that corn yield was greater with moldboard plowing + disking than no-tillage in most years, and this was probably caused by initial slow plant development with no-tillage, likely as a result of soil compaction. 

Gomaa and El-Douby (2002) found that ear length, number of grains /row, ear weight, weight of grains /ear, 100-grain weight and grain yield per feddan of maize were affected by tillage systems, whereas, number of rows /ear and shelling % were not affected by tillage systems. The best treatment was moldboard plowing + chisel plowing in ear characters.

Vetsch and Randall (2002) found that tillage systems did not significantly affect grain moisture and grain yield for corn following soybean. On the other hand, for corn following corn, tillage systems significantly increased grain yield and decreased grain moisture.

Abou Keraisha and Farghaly (2003) found that ear length, number of rows/ear, number of grains /row, shelling % and grain yield per feddan of maize were not affected by the tillage systems. Whereas, weight of grains /ear was significantly affected by the tillage systems. (No tillage and conventional tillage chisel plowing) in two locations EL-MINIA and ASSIUT.

Gomaa (2003) found that number of grains /row, ear weight, weight of grains /ear, 100-grain weight and grain yield per feddan of maize were markedly affected by tillage systems. Whereas, ear length, number of rows /ear and shelling % were not significantly increased by tillage systems. Moldboard plowing + chisel plowing was the best of treatments.

Hussein and Shatla (2004) indicated that maize ear length, ear diameter, number of grains /ear, grains weight /ear, shelling %, 100- grain weight and grain yield /fed. were significantly increased by tillage systems ( no-tillage and tillage using chisel plowing ).

Licht and Al-Kaisi (2005) found that maize grain yield and dry matter production were generally similar in the three tillage systems (no-tillage, chisel plowing and strip tillage).

Basamba et al., (2006) found that minimum tillage resulted into moderately higher maize grain yield as compared to no-tillage treatment.

2.5. Chemical character

Selim and El-Sergany (1995) found that conventional tillage system (chisel plowing) significantly increased corn grain oil % in the two seasons and grain protein % in the first season only as compared to no-tillage system.

Licht and Al-Kaisi (2005) found that N uptake was generally similar in the three tillage systems (no-tillage, chisel plowing and strip tillage)
Ouedraogo et al., (2006) Crop nitrogen uptake by sorghum was enhanced in tilled plots and may be up to 226 kg N / ha against a maximum of 146 kg N / ha in no-till plots.
3-Effect of nitrogen fertilizer
3.1 Soil chemical properties: 

Bader and Othman (2006) found that increasing nitrogen fertilization rate from zero up to 100 kg N/fed. or applied organic manure (20 ton /fed.) or treating the seeds with the bio-fertilizer (microbin) increased total nitrogen % in the soil at harvest maize.
3.2. Weeds characters

Ognjanovic (1990) reported that dry weight of weeds increased to 32.3 and 43.8 gm / m2 in plots treated with 120 and 180 kg N / ha, respectively. Dominant species were, red root pigweed (Amaranthus retroflexus), common lamb squatters (Chenopodium album), Canada theistle (Cirsium arvense), field bindweed (Convolvulus arvensis), large crabgrass (Digitaria sanguinalis), barnyard grass (Echinocchloa crusgalli),   venice mallow (Hibiscus trionom) and foxtail (Setaria pumila). 

Moshtohry et al., (1995) noticed that the highest N level gave the highest dry matter of weeds (total, broad-leaved and grassy weeds). Broad-leaved weeds (Portulaca oleracea, Euphorbia geniculata, Corchorus olitorius and Xanthium sp) were more frequent than grasses (Echinochloa colonum and Dinebra retroflexa) in the two seasons. Also, they showed a greater response to N fertilization than that of grasses in corn. 

El–Moursy and Badawi (1998) pointed out that raising nitrogen levels from 25 to 50, 75 and 100 kg N / fed for maize field. markedly increased dry weight of broad-leaved and grassy weeds. However, the difference between 75 and 100 kg N / fed. did not reach the level of significance for dry weight of broad-leaved weeds in the two seasons.
El-Metwally et al., (2001) found that increasing nitrogen levels from 75 to 90, 105 and 120 kg N /fed. significantly increased fresh and dry weight of maize weeds (g / m2) after 45 and 60 days from planting. Application of 120 kg N per feddan recorded the highest values of fresh and dry weights of weeds.  

Naiem (2001) found that fresh and dry weights of weeds / m2 after 60, 90 and 120 days from planting significantly increased by increasing nitrogen level up to 150 kg N/ fed. as compared with the lowest level 60 kg N / fed. on wheat fields.

Turk et al., (2003) applied nitrogen fertilizer at rates of 40, 80 and 120 kg per ha. Among the nitrogen treatments, the highest weed fresh weight (114.2 g / m2 ) and number of weeds (37.5 weeds / m2) were obtained with 120 kg N / ha in barely field. 

Abd El–Hamid (2004) indicated that as nitrogen fertilization increased up to 40 kg N /fed. in sun flower field, fresh weight of annual grassy and broad-leaved weeds and fresh weight of total annual weeds significantly increased.

El-Maihy (2007) found that application nitrogen rate 90, 120 and 150 kg N / fed. increased fresh as well as dry weights of total weeds, broad-leaved weeds and grassy weeds (g / m2) at 60 days from planting by 116.0 and 123.2 %, respectively, in the combined average on maize fields.  
3.3. Growth characters
El-Sheikh (1993) found that increasing nitrogen fertilization rate up to 80 kg N/fed. caused a significantly increase in maize plant height, ear height, number of green leaves /plant, ear leaf area, number of ears per plant and number of plants at harvest. On the other hand, days to 50 % tasseling and silking significantly decreased with increasing nitrogen rate up to 80 kg N/fed. The difference between 80 and 120 kg was not significantly.  

Salwau (1993) noticed that maize plant height, ear height and number of ears per plant were significantly increased by increasing nitrogen level up to 120 kg N fed.

Abd El-Samie (1994) indicated that increasing nitrogen fertilization rate up to 120 kg N /fed. caused significant increased in maize plant height. On the other hand, days to 50 % silking  significantly decreased with increasing nitrogen fertilization rate up to 120 kg N/fed.

Ali et al., (1994) found that number of days from planting to 50 % silking significantly decreased by increasing nitrogen rates from 40 to 120 kg N per fed. and maize plant and ear heights were significantly increased. Differences between means were not significant when compared with 60 kg N /fed. with higher levels equal to 90 or 120 kg N /fed.

El-Amin (1994) reported that increasing nitrogen fertilization level from 70 to 140 kg N /fed. caused significant increase in plant height, number of active leaves / plant and ear leaf area of maize. 

Awad et al., (1994) found that increasing nitrogen level from 0 to 120 kg N per feddan in maize fields caused significant increase in plant height, ear height, number of green leaves per plant, leaf area per plant, percentage of plant at harvest and number of corn ears per plant. On the other hand, number of days from planting to 50 % silking was significantly decreased. 

Shafshak et al., (1994b) noticed that increasing nitrogen levels from zero to 130 kg N/fed. produced significant increase in plant height, ear height, leaf area of topmost ear and number of ears / plant of maize. On the other hand, days to 50 % tasseling and silking were significantly decreased.

Younis et al., (1994) showed that nitrogen application caused a significant increase in plant height, ear height, number of green leaves / plant and blade area of topmost ear for maize. Whereas, the differences between most means were not significant when compared with 60, 90 and 120 kg N /fed. On the other hand, silking date decreased by increasing nitrogen levels from zero to 120 kg N/ fed.

Abdullah (1995) recorded that increasing nitrogen fertilization level from 70 to 130 kg N /fed. caused significant increase in maize plant height, stem diameter and active leaves /plant. On the other hand, silking date was significantly decreased. 

Moshtohry et al., (1995) reported that increasing nitrogen fertilization level for maize fields from 60, 80, 100 and 120 kg N per fed. Results in a significant increase in plant height and leaf area index but number of ears per plant was unaffected by raising nitrogen level.  

Shafshak et al., (1995) found that increasing nitrogen levels on a 30-kg interval up to 150 kg N per fed. caused significant increase in leaf area of topmost ear and leaf area index of maize. On the other hand, number of leaves per plant, plant height, ear height and stem diameter were unaffected by raising nitrogen level. 

Abdrabou (1996) noticed that maize plant height and ear height were significantly increased by increasing nitrogen level up to 120 kg N /fed. 

Ashoub et al., (1996) found that increasing nitrogen fertilization level from 80 to 120 kg N /fed. caused a significant increased in number of ears /plant of maize.

El-Habbak and Shams El-Din (1996) found that increasing nitrogen levels from 0 to 120 kg N per feddan of maize caused significant increases in plant height, ear height, number of green leaves per plant and leaf area of topmost ear and significantly decreased number of days from planting to 50 % tasseling and silking.   

Bader et al., (1997) indicated that application of 135 kg N /fed. in maize field significantly increased plant height, ear height, stem diameter, number of green leaves / plant, ear leaf area and total dry weight /plant. On the other hand, tasseling and silking dates were significantly decreased.

Atta Allah (1998) indicated that increasing nitrogen fertilizer rates up to 120 kg N/ fed. significantly increased ear leaf area, plant height and ear height of maize. 

El–Moursy and Badawi (1998) pointed out that increasing nitrogen levels from 25 to 50, 75 and 100 kg N / fed. markedly increased plant height, stem diameter and number of ears per plant of maize.

El–Moursy et al., (1998) indicated that increasing nitrogen levels up to 90 kg N / fed. significantly increased ear leaf area, plant height, ear height and stem diameter of maize. On the other hand, days from planting to 50 % tasseling and silking were significantly decreased. 

El–Sheikh (1998) reported that increasing nitrogen rate up to 120–160 kg N / fed. caused significant increase in plant height and ear height of maize. 
Faisal and Shalaby (1998) found that increasing organic manure rates up to 40 m3 as well as nitrogen levels up to 180 kg N/ feddan significantly decreased the number of days from planting to 50 % tasseling and silking. On the other hand, plant height, ear height, number of green leaves per plant and number of ears per plant were increased. Positive significant responses have been obtained in case of the interaction between manure rates and nitrogen levels on silking date, tasseling date, number of green leaves per plant and leaf area per plant of maize.

Hussein et al., (1998) indicated that increasing nitrogen level up to 125 kg N / fed. significantly increased maize plant height, ear height, stem diameter, ear leaf area and % 2-eared plants. On the other hand, % of barren plants was significantly decreased. 

Mabrouk and Aly (1998) found that different nitrogen treatments exerted slight increases in number of maize green leaves / plant as compared with the control. However, mineral nitrogen treatment gave the highest number of green leaves as compared with other treatments. In addition both organic N and mineral N and all of the fertilization treatments showed significant effect in flowering earliness as compared with the control. However, slight increases in plant height and dry weight of plants were observed. 

El–Agamy et al., (1999) indicated that increasing nitrogen fertilizer levels in maize field significantly decreased tasseling and silking dates. Moreover, plant height, leaf area and leaf area index were significantly increased by increasing nitrogen levels up to 150 kg N / fed. except for the difference between 90 and 120 kg N / fed. for plant height. 

Nofal (1999) reported that increasing N levels from zero to 45, 90 and 135 kg N / fed. significantly reduced number of days from planting to 50 % tasseling and silking of maize and significantly increased plant height, ear height, area of topmost ear leaf and number of ears per plant. 

Zaghloul (1999) found that application of 150 kg N fed. significantly decreased tasseling and silking dates and significantly increased maize plant height, ear height, leaf area index, stem diameter, dry weight of different plant organs, area of topmost ear leaf and number of ears per plant. However, the differences due to the application of 100 and 150 kg N/ fed. were not significant.

El–Bana and Gomaa (2000) used nitrogen levels of 100, 125, 150 and 175 kg N /fed. in maize they noticed that plant height and number of ears / plant were significantly increased by increasing nitrogen levels. 

Shams (2000) found that increasing nitrogen level up to 120 kg N / fed. caused significant increases in plant height, ear height, number of leaves / plant, leaf area of topmost ear and number of ears per maize plant. On the other hand, number of days from planting to 50 % tasseling and silking were significantly decreased by increasing nitrogen level up to 120 kg N / fed. 

El–Douby et al., (2001) found that increasing nitrogen level up to 140 kg N fed. caused a significantly increased in maize plant height, ear height, stem diameter and % of plant carried two ears. Whereas, barren, lodged and broken plants % were significantly decreased.

El-Metwaly et al., (2001) found that increasing nitrogen levels from 75 to 90, 105 and 120 kg N per feddan in maize significantly increased plant height, number of leaves per plant, fresh and dry weight of plant after 45 and 60 days from planting. The highest increases in aforementioned characters were obtained by 120 kg N per feddan.  

Farghly (2001) mentioned that plant height and ear height of maize were significantly increased by increasing nitrogen level up to 120 kg N / fed. over the control.

Soliman et al., (2001) found that increasing nitrogen level up to 150 kg N fed. caused significant increase in maize plant height, ear height and number of ears per plant. On the other hand, number of days from planting to 50 % tasseling and silking were significantly decreased by increasing nitrogen level up to 150 kg N / fed.  

               Abd El–All (2002) found that different sources of nitrogen (organic and mineral) significantly affected maize plant height, ear height, ear leaf area and number of days from planting to 50 % silking. The highest values of plant height, ear height and ear leaf area were obtained by applying 30 kg organic N + 90 kg mineral N. 

              El-Nagar (2002) showed that increasing nitrogen level from 90 to 180 kg N per feddan caused a significant increase in plant height and leaf area index of maize.    

Gomaa and El-Douby (2002) showed that application of farm yard manure (FYM) or increasing nitrogen levels up to 120 kg N / fed. in maize field caused significant increase in plant height and leaf area of topmost ear.

Saleh and Nawar (2003) found that increasing nitrogen level up to 120 kg N /fed. or farm yard manure rates of 5, 10 and 15 ton per feddan and interaction between them caused significant increase in plant height and ear height of maize.

Toaima and Saleh (2003) showed that increasing nitrogen level from 80 to 130 kg N per feddan caused significant increase in maize plant height, ear height, stem diameter, ear leaf area and number of ears per plants.

Zohary and Farghaly (2003) found that increasing nitrogen levels from 30 to 150 kg N / fed. resulted in a significant increased in maize plant height, ear height and number of ears per plant. On the other hand, number of days from planting to 50 % tasseling and silking were significantly decreased.

Loecke et al., (2004) found that application of fresh manure decreased corn emergence by 9.5 % compared with the unamended, non fertilized control treatment in maize field.   

Nawar (2004) found that increasing nitrogen level from 90 up to 120 kg N fed. resulted in a significant increase in plant height and ear leaf area of maize. On the other hand, number of leaves per plant was unaffected. 

Suleiman (2004) found that application of farm yard manure from 0 to 30 m3 / feddan significantly increased maize plant height, leaf area index, crop growth rate, net assimilation rate and decreased tasseling and silking dates, but did not affect on number of green leaves per plant, ear position, number of plant per feddan at harvest, number of ears per plant. Adding FYM instead of mineral nitrogen fertilization induced plants to carry flowers earlier and increased plant height, ear position, number of green leaves plant, leaf area index and number of ears per plant.

Abdel–Hameed (2005) indicated that the increase of nitrogen level up to 120 kg N /fed. significantly increase plant height of maize. 

Ash–Shormillesy (2005) indicated that the increase of nitrogen level up to 120 kg N /fed. significantly increased plant height, ear height and stem diameter of maize plants. 

El–Gezawy (2005) found that raising nitrogen levels from zero to 150 kg N /fed. resulted in a significant increase in maize plant height and ear height. However, the difference between 100 and 150 kg N / fed. for ear height was not significant. 

Nofal et al., (2005 a) found that the increase of nitrogen levels up to 120 kg N/ fed. significantly increased maize plant height and ear height. On the other hand, tasseling and silking dates were significantly decrease.

   Nofal et al., (2005 b) indicated that the increase of nitrogen level from 80 to 160 kg N /fed. or application of manure (40 m3 / fed.) significantly induced early tasseling and silking of maize plants and increased plant height and number of ears per feddan. 

Bader and Othman (2006) found that increasing nitrogen fertilizer rate from zero up to 100 kg N/fed. or applying organic manure (20 ton /fed). or treating maize seeds with the bio-fertilizer (microbin) significantly increased plant height, ear height and leaf area of topmost ear.

El-Maihy (2007) recorded that increasing nitrogen level caused significant hastening in tasseling date and silking date and significantly decreased percentage of lodged, number of dry leaves / plant at 85 days from planting as well as barrenness % of maize plants. Moreover, maize growth expressed as number of ears / plant, plant height, ear height, stem diameter, area of topmost ear leaf, number of green leaves / plant as well as total number of leaves / plant at 85 days from planting were significantly increased due to increase in N level. 

   3.4. Yield and yield components
El-Sheikh (1993) mentioned that increasing nitrogen fertilization rate up to 80 kg N/fed in maize caused a significant increase in ear length, ear diameter, number of grains /row, ear weight, weight of grains/ ear, 100- grain weight, shelling %, grain yield per plant and grain yield per feddan. the differences between 80 and 120 kg N/fed. were not significant. Whereas application of 40, 80, and 120 kg N/fed. increased maize grain yield over the control treatment (zero N) by 27, 40 and 51% respectively.

Salwau (1993) noticed that increasing nitrogen level up to 120 kg N/fed. caused significant increase in ear length, ear diameter, number of grains /row, ear weight, weight of grains/ ear, number of rows /ear, shelling % and grain yield per feddan of corn. 

Abd El-Samie (1994) indicated that maize ear length, ear diameter, number of grains /row, ear weight, weight of grains/ ear, 100-grain weight and grain yield per feddan, biological yield per feddan and harvest index were significantly increased by increasing nitrogen fertilization rates up to 120 kg N/fed. The increase in grain yield was 24.65 and 25.64% in first and second season, respectively for 120 kg N /fed. over 30 kg N/fed.

Awad et al., (1994) found that increasing nitrogen level from 0 to 120 kg N /fed. caused significant increase in ear length, ear diameter, shelling %, 100-grain weight, number of grains per ear and maize grain yield/ fed. 

El-Amin (1994) reported that maize ear length, ear diameter, number of grains /row, grain yield per feddan, stover yield per feddan and biological yield per feddan were significantly increased by increasing nitrogen fertilization level from 70 to 140 kg N /fed.

Shafshak et al., (1994 b) noticed that increasing nitrogen levels from zero to 130 kg N/fed. showed significant increase in maize ear length, ear diameter, ear weight and 100-grain weight and grain yield per feddan.

Younis et al., (1994) showed that nitrogen application caused a significant increase in grain yield /fed. 

Abdullah (1995) recorded that number of grains / row and 100 – grain weights of maize were not affected by increasing nitrogen levels. However, ear and grains characteristics had a slight improvement by increasing nitrogen levels from 70 to 130 kg N / fed. On the other hand, grain yield per feddan was significantly increase by increasing nitrogen levels.

Moshtohry et al., (1995) reported that increasing nitrogen fertilization level from 60, 80, 100 and 120 kg N per fed. produced significant increase in 100-grain weight and maize grain yield (ardab/fed) but ear length was unaffected.   

Shafshak et al., (1995) found that increasing nitrogen levels of 30, 60, 90, 120 and 150 kg N / fed. were not significantly effective on 100- grain weight,  number of rows /ear and shelling %. Whereas, ear length, number of grains /row,  grain yield per plant and maize grain yield per feddan were significantly increased by increasing nitrogen levels.   

Selim and El-Sergany (1995) reported that increasing nitrogen fertilization rate up to 125 kg N/fed. caused significant increase in number of maize grains /row, 100-grain weight and grain yield per feddan, whereas, number of rows /ear  was insignificantly affected.

Abdrabou (1996) noticed that number of grains /row and maize grain yield per feddan were significantly increased by increasing nitrogen level up to 120 kg N. fed. Whereas, ear length, ear diameter, number of rows /ear, 100-grain weight and shelling % were insignificantly increased. 

Ashoub et al., (1996) found that increasing nitrogen fertilization level from 80 to 120 kg N /fed. caused significant increase in maize ear length, ear diameter, number of grains /row, 100-grain weight shelling %, stover yield per feddan  and grain yield per feddan.

El-Habbak and Shams El-Din (1996) found that increasing nitrogen levels from 0 to 120 kg N per feddan caused significant increase in maize ear length, ear diameter, number of grains per row, ear weight, weight of grains per ear, cob weight, 100-grain weight, shelling %, grain yield per feddan, ear yield per feddan, stover yield per feddan and biological yield per feddan. Whereas, increasing nitrogen level up to 120 kg N per feddan did not affect the number of rows per ear. 

Abu–Grab et al., (1997) found that increasing nitrogen fertilizer level up to 100 and 125 kg N /fed. significantly increased maize grain and stover yield.  

Bader et al., (1997) indicated that application of 135 kg N /fed. significantly increased ear length, ear diameter, ear weight, number of rows /ear, number of grains /row, shelling % and grain yield of maize per feddan. 

Atta Allah (1998) indicated that raising nitrogen fertilizer rate up to 120 kg N/ fed. significantly increased maize ear length, ear diameter, number of grains / row, ear weight, 100–grain weight and grain yield per fed. Whereas, grain yield per plant was not affected. 

El–Moursy and Badawi (1998) pointed out that increasing nitrogen levels from 25 to 50, 75 and 100 kg N / fed. markedly increased maize ear length, ear diameter, number of grains / row, 100–grain weight, shelling % and grain yield per feddan.

El–Moursy et al., (1998) indicated that raising nitrogen levels up to 90 kg N / fed. significantly increased maize ear length, ear diameter, number of grains /row, 100–grain weight, shelling %, grain yield per plant and grain yield per feddan. 

El–Sheikh (1998) indicated that increasing nitrogen rate up to 120–160 kg N / fed. caused significant increase in maize ear length, ear diameter, number of grains /row, ear weight, grains weight / ear, 100-grain weight, shelling % and grain yield per feddan. 

Faisal and shalaby (1998) found that increasing organic manure rates up to 40 m3 as well as nitrogen levels up to 180 kg N/ feddan caused an increase in maize ear length, ear diameter, number of rows per ear, 100-grain weight and grain yield per feddan. Significant responses have been obtained in case of the interaction between manure rates and nitrogen levels on ear length, number of grains per row and grain yield per feddan. 

Hussein et al., (1998) indicated that increasing nitrogen level up to 125 kg N / fed. significantly increased maize ear length, ear diameter, number of rows / ear, number of grains / row, grain weight / ear, 100–grain weight, shelling % and grain yield per feddan. 

Selim et al., (1998) found that application of organic manure  ( 20 ton /fed., 0.6 % N ) significantly increased maize ear length, ear diameter, ear weight, grain weight / ear, number of rows/ ear, 100-grain weight, shelling %, grain yield per fed., stover yield per fed. and biological yield per fed. 

Mabrouk and Aly (1998) found that number of maize grains / row, ear weight, grain weight / ear, 100-grain weight and grain yield per fed. were significantly increased when the soil amended with the different combined N. sources as compared with organic N sources and the control. The highest values were recorded with the Town refuse + mineral N treatment. 

Oikeh et al., (1998) found that increasing nitrogen levels caused significant increase in 100–grain weight and maize grain yield per feddan. 

Zeidan et al., (1998) found that application of farm yard manure (FYM) 25 ton /fed. or increasing nitrogen levels up to 120 kg N per fed.  significantly increased maize ear length, ear diameter, number of rows / ear, number of grains /row and  grain yield per feddan. Whereas, number of rows /ear was not affected by application of 25 ton /fed. FYM

El–Agamy et al., (1999) indicated that increasing nitrogen fertilizer levels significantly increased maize grain yield by increasing nitrogen levels up to 150 kg N / fed. 

Mohamed and El–Aref (1999) showed that application of 20 kg N mineral /fed. combined with 20 m3 FYM /fed. produced the highest values of 100- grain weight and maize grain yield per feddan.

Nofal (1999) reported that increasing N levels from zero to 45, 90 and 135 kg N / fed. significantly increase number of maize grains / row, 100–grain weight, shelling % and grain yield per feddan.

Zaghloul (1999) found that application of 150 kg N /fed. significantly increased number of grains / row, number of rows /ear, ear weight, grain weight /ear, 100-grain weight shelling %, maize grain yield per plant, stover yield per fed., grain yield per fed. and biological yield per fed. However, the differences due to 100 and 150 kg N/ fed. were not significant.  
El–Bana and Gomaa (2000) applied nitrogen levels of 100, 125, 150 and 175 kg N /fed., they noticed that ear length, ear diameter, number of grains /row, number of grains / ear, grain weight / ear, stover yield per feddan and maize grain yield per feddan were  significantly affected by N levels. Whereas, number of rows / ear and 100–grain weight were not affected.

Shams (2000) found that increasing nitrogen level up to 120 kg N / fed. caused significant increase in maize ear length, ear diameter, number of  rows / ear, number of grains / row, ear weight, weight of grains /ear, 100–grain weight, shelling %, grain yield per plant and grain yield per feddan. 

Allam et al., (2001) found that increasing nitrogen levels from 75 up to 105 kg N / fed. significant increase in 100-grain weight, maize grain yield per feddan. 

El–Douby et al., (2001) found that increasing nitrogen level up to 140 kg N fed. caused significantly increase in ear length, ear diameter, number of grains / ear, ear weight and  maize grain yield per feddan. On the other hand, number of rows / ear and shelling % were not significantly increased.

               El-Metwaly et al., (2001) found that increasing nitrogen levels up to 120 kg N per feddan significantly increased maize ear length, ear diameter, ear weight, grain weight per ear, number of grains row, shelling %, 100-grain weight and grain yield per feddan. 

Farghly (2001) mentioned that maize ear length, ear diameter, number of grains /ear, weight of ear, weight of grains / ear  and grain yield per feddan were significantly increased by increasing nitrogen level up to 120 kg N / fed. over the control. Whereas, number of rows / ear and shelling % were not significantly increased by increasing nitrogen level from 90 to 120 kg N /fed. 

Soliman et al., (2001) found that application of farm yard manure or increasing mineral nitrogen level up to 150 kg N/fed. caused significant increase maize ear length, ear diameter, and number of row per ear, number of grains per row, 100-grain weight and grain yield per feddan. 

Abd El–All (2002) found that different sources of nitrogen (organic and mineral) significantly affected maize ear diameter, ear length, and 100–grain weight, weight of grain / ear and grain yield per feddan. The best values of the above characters were obtained from the applied 30 kg organic N + 90 kg mineral N.   

Costa et al., (2002) found that increasing nitrogen fertilization rates from zero to 225 kg N / ha. caused significant increase in maize ear length ear diameter, stover total biomass yield, harvest index and gain yield. On the other hand, number of rows / ear, number of grains/ row and cob dry mass were not significantly increased by increasing nitrogen levels in Macdonald sites. On the other sites of Ottawa, ear length, ear diameter, number of rows / ear, total biomass yield, number of grains / row, stover yield, harvest index and grain yield per feddan were significantly increased by increasing nitrogen levels. 

El-Nagar (2002) found that maize ear length, ear diameter, number of rows per ear, number of grains per row, 100-grain weight, grain yield per plant and grain yield per feddan were significantly increased by increasing nitrogen level up to 180 kg N /feddan over the control (90 kg N/ feddan).

Gomaa and El-Douby (2002) found that 100-grain weight and weight of grain / ear, maize ear length and number of grains /row, grain yield per feddan were significantly increased by adding FYM. Whereas, number of rows/ ear, ear weight and shelling % were insignificantly increased. On the other hand, ear length, number of rows/ ear, number of grains / row, 100-grain weight, ear weight, weight of grain / ear, shelling % and grain yield per feddan were significantly increased by increasing nitrogen level up to 120 kg N /fed.

Al–Kaisi and Yin (2003) reported that maize grain yield was significantly increased by increasing nitrogen level up to 360 kg N /ha over the control of 30 kg N/ ha.

Saleh and Nawar (2003) showed that the increase of nitrogen level significantly increased maize ear length, ear diameter, 100-grain weight, weight of grain per ear and grain yield per feddan. Also the increase of organic manure level significantly increased ear length, 100-grain weight, weight of grain per ear and grain yield per feddan. On the other hand, ear diameter was unaffected by organic manure level. Meanwhile, nitrogen and organic manure interaction had a significant effect on ear length, 100-grain weight, weight of grain per ear and grain yield per feddan. The highest grain yield per feddan could be obtained under the application of 120 kg N mineral + 15 tons organic manure per feddan.

Toaima and Saleh (2003) showed that increasing nitrogen level from 80 to 130 kg N per feddan caused significant increase in maize ear length, ear diameter, number of rows per ear, number of grains per row, 100-grain weight, shelling % and grain yield per feddan. 

Zohary and Farghaly (2003) found that raising nitrogen levels from 30 to 150 kg N / fed. resulted in a significant increase in maize ear length, ear diameter, number of grains / row, weight of grains / ear, 100–grain weight, shelling % and grain yield per feddan.

Loecke et al., (2004) found that fall application of manure increased corn grain yield more than spring application, and composted manure increased yield more than fresh manure.

Nawar (2004) indicated that the increase of nitrogen level up to 120 kg N /fed. significantly increased  number of grains / ear, weight of grains / ear and maize grain yield per feddan. On the other hand, 100–grain weight was not affected.

Suleiman (2004) found that application of Farm Yard Manure from 0 to 30 m3 / feddan significantly increased maize ear length, weight of grain per ear, 100-grain weight and grain yield per feddan. Whereas, there was no significant effect in ear diameter, number of rows per ear and number of grains per row. Adding FYM instead of nitrogen fertilization increased ear length, ear diameter, weight of grains per ear, number of grains per row, 100-grain weight, and grain yield per feddan.

Abdel-Hameed (2005) indicated that the increase of nitrogen level up to 120 kg N /fed. significantly increased maize ear diameter, ear length , number of rows / ear, number of grains /ear, ear weight,  weight of grains / ear, 100–grain weight, shelling %, stover yield per feddan, grain yield and biological yield per feddan. 
Ash–Shormillesy (2005) indicated that the increase of nitrogen level up to 120 kg N /fed. significantly increased maize ear diameter, ear length, number of rows / ear,  number of grains /row,  number of grains / ear,  weight of grains / ear, 100–grain weight, shelling % and grain yield per feddan.

Derby et al., (2005) found that increasing nitrogen fertilization level from zero to 225 kg N / ha. caused significant increase in corn grain yield and stover yield. 

El–Gezawy (2005) found that raising nitrogen levels from zero to 150 kg N /fed. resulted in a significant increase in maize ear length, ear diameter,  number of grains / row, number of rows / ear, ear weight, weight of grains / ear, 100–grain weight, shelling % and grain yield per feddan. However, the effect of  100 and 150 kg N on weight of grains / ear and shelling % was not significant.

Halvorson et al., (2005) found that corn grain yield increased by increasing nitrogen levels.

Ma et al., (2005) reported those grain yield and harvest indexes were determined in 2 year (2000 -2002). The maize grain yield was significantly increased with nitrogen fertilizer rate up 120 kg N / ha. 

Nofal et al., (2005a) found that the increase of nitrogen levels up to 120 kg N/ fed. significantly increased maize ear length, ear diameter, number of rows per ear, number of grains per row, 100-grain weight and grain yield per feddan. 

Nofal et al., (2005b) indicated that the increase of nitrogen level from 80 to 160 kg N /fed. or application of manure (40 m3 / fed.) significantly increased number of maize grains per row, number of rows per ear, ear diameter, ear length, 100-grain weight and grain yield per feddan. 

Pikul et al., (2005) found that increasing nitrogen levels increased grain yield per ha.

Bader and Othman (2006) found that application of organic manure (20 ton /fed.) or treating maize seeds with the bio-fertilizer (microbin) or increasing nitrogen fertilizer rate from zero up to 100 kg N/fed. significantly increased number of rows /ear, number of grains /row, 100- grain weight and grain yield.

El-Maihy (2007) found that ear length, ear diameter, number of rows / ear, number of grains / row, ear weight, grain weight / ear, shelling %, 100-grain weight, biological yield, grain yield, stover yield and cereal units of maize were significantly increased by increasing nitrogen level from 90 to 150 kg N / fed. 

             3.5. Chemical characters
El-Amin (1994) reported that increasing nitrogen fertilization level from 70 to 140 kg N /fed. caused significant increase in maize grain protein content.

Shafshak et al., (1994 a) showed that the increase in N level from zero to 130 kg N per fed. significantly increased N content in maize leaves, nitrogen content in grain, nitrogen uptake and nitrogen use efficiency. Applying N at 80, 105 and 103 kg N / fed. increased N uptake over the check treatment by 41.2, 53.5 and 77.6 % in the first season, respectively, corresponding to 38.0, 66.7 and 113.6 % in the second seasons.  

Abdullah (1995) recorded that increasing nitrogen fertilization level from 70 to 130 kg N /fed. caused significant increase in maize grain nitrogen content and nitrogen uptake.
Selim and El-Sergany (1995) reported that increasing nitrogen fertilization rate up to 125 kg N/fed. led to a significant increase in grain protein % and maize grain oil %.  
Abu-Grab et al., (1997) found that increasing nitrogen fertilizer level up to 100 and 125 kg N /fed. significantly increased net assimilation rate, crop growth rate, chlorophyll a, b & total chlorophyll and gradual increase in NPK uptake in maize grain and Stover.

Bader et al., (1997) indicated that application of 135 kg N /fed. significantly increased chlorophyll a, b, a + b and carotene content in maize ear leaf at 85 days from planting. Yields of grain protein, total carbohydrates / fed. as well as grain content of N, P and K were significantly increased by increasing nitrogen. 

El–Moursy et al., (1998) indicated that raising nitrogen levels up to 90 Kg N / fed. significantly increased maize grain protein content. 

El–Sheikh (1998) reported that increasing nitrogen rate up to 120–160 kg N / feddan caused significant increase in N% in maize grain and N uptake. Adding 120 kg N / fed. produced the highest values of nitrogen use efficiency( NUE) and nitrogen recovery .

Selim et al., (1998) found that adding organic manure (20 ton /fed. 0.6 % N) had a small increase in maize grain protein content compared with the control.

Mabrouk and Aly (1998) found that N content in roots significantly increased with of the applied nitrogen. The highest N values were recorded with the combined N sources as compared with the control or with separate N sources. The same trend was observed with the K as a result of the application of separate or combined N sources at the two seasons. However, there was no significant increase in maize root content of P due to such treatments.

Oikeh et al., (1998) found that increasing nitrogen levels increased maize grain protein concentration.

Zeidan et al., (1998) found that grain crude protein content % was not affected by the application of FYM (25 ton /fed). Whereas, maize grain crude protein content % was significantly increased by increasing nitrogen levels. 

Mohamed and El-Aref (1999) showed that application of 20 kg mineral N /fed. combined with 20 m3 FYM /fed. produced the highest values of grain protein yield, nitrogen content in leaves and maize grain, nitrogen and phosphors uptake in grain. While application of 40 m3 FYM /fed. alone produced the highest phosphors content in leaves and maize grain. Adding FYM alone or chemical fertilizer alone or combined with FYM did not significantly affect K content in leaves and maize grain.

Nofal (1999) reported that increasing N levels from zero to 45, 90 and 135 kg N / fed. significantly increased N up-take, protein content, P and K content in maize grains. While, N economic efficiency and N recovery were reduced with the increase in nitrogen level. 

              Zaghloul (1999) found that application of nitrogen treatment caused no significant increase in crud protein, nitrogen, phosphorus and potassium contents in maize grain. Application of 150 kg N / fed. gave the lowest values of nitrogen economic efficiency (NEE) and nitrogen recovery in grains. Whereas, application of 100 kg N / fed. gave the highest values of nitrogen economic efficiency (NEE) and nitrogen recovery in grains. However, the differences between 50 and 100 kg N/ fed. were insignificant. 

Shams (2000) showed that nitrogen use efficiency for maize was significantly decreased by increasing nitrogen levels from 30 to 120 kg N / fed.  

Allam et al., (2001) found that increasing nitrogen levels from 75 up to 105 kg N caused significant increase in nitrogen use efficiency and maize grain protein content.

El-Metwaly et al., (2001) found that increasing nitrogen levels up to120 kg N per feddan increased maize grain protein and oil.

El-Nagar (2002) indicated that maize grain crude protein % was significantly increased by increasing nitrogen level up to 180 kg N /feddan over the control (90 kg N/ feddan).

Al–Kaisi and Yin (2003) mentioned that maize plant nitrogen uptake and grain nitrogen uptake were significantly increased by increasing nitrogen level up to 360 kg N /ha over the control (30 kg N/ ha).

Saleh and Nawar (2003) showed that the increase of nitrogen level significantly increased maize grain oil % and grain crude protein percentage. On the other hand, the increase of organic manure level did not affected oil grain and crude protein percentage. 

Loecke et al., (2004) reported that N supply efficiency defined as the N fertilizer equivalency value as a percentage of the total N applied. It was greatest for fall applied composted manure (34.7 %), intermediate for fall applied fresh manure (24.3 %) and spring applied composted manure (25.0%) and least applied fresh manure (10 .9%) .

Suleiman (2004) found that application of farm yard manure from 0 to 30 m3 / feddan significantly increased phosphorus percentage in maize grains and nitrogen up-take, but not significantly affected nitrogen and potassium percentage in grains. Adding FYM instead of nitrogen fertilization increased nitrogen percentage, potassium percentage, phosphorus percentage and nitrogen uptake in grains. On the other hand, significantly decreased nitrogen use efficiency.

Derby et al., (2005) found that increasing nitrogen fertilization level from zero to 225 kg N / ha. caused significant increase in maize grain N content, grain N uptake, stover N uptake and total plant N uptake. 

El–Gezawy (2005) found that raising nitrogen levels from zero to 150 kg N /fed. resulted in a significant increase in maize grain protein content and grain N uptake. Whereas, agronomic nitrogen efficiency and apparent nitrogen recovery were significantly decreased. 

Halvorson et al., (2005) found that residual soil No3–N, or nitrogen fertilizer use efficiency (NUE). NUE generally decreased with increasing level of available nitrogen based on grain nitrogen removal over 4 years was 55 % at the lowest fertilizer nitrogen rate and 30 % at the highest nitrogen rate excluding the first corn crop.

Ma et al., (2005 ) indicated that total nitrogen up-take at maturity was determined in 2 year (2000 -2002) while soil mineral nitrogen and nitrogen concentrations differentiated  from preplant nitrogen at 40 kg N / ha. Both maize leaf chlorophyll and canopy optical measurements could be used as crop–based indicators for early–season nitrogen amendments. 

Bader and Othman (2006) found that increasing nitrogen fertilizer rate from zero up to 100 kg N/fed. or applied organic manure (20 ton /fed.) or treating the seeds with the bio-fertilizer (microbin) increased total nitrogen % in maize leaves, nitrogen uptake in grain and nitrogen use efficiency.

El-Maihy (2007) found that maize grain protein % was increased significantly with increasing N level. 

4. Interaction effects
4.1. Effect of interaction between preceding crops and tillage treatments

Selim and El-Sergany (1995) concluded that the best treatment was maize when sown after clover and plowing by chisel plowing system.  there was significant interaction effects between preceding crops and tillage systems in number of rows /ear, number of grains / row, 100- grain weight, grain yield/ fed and grain protein %.

Katsvairo and Cox (2000) found that in moldboard plowing, corn in soybean- wheat / red clover-corn (9.2 Mg/ ha) and soybean- corn (8.5 Mg/ ha) rotations under chemical management (7.9 Mg/ ha). In chisel plowing tillage, corn in the soybean – corn rotation yielded greater under high chemical (8.9 Mg/ ha) and similarly under low chemical management (7.9 Mg/ ha) compared with continuous corn under high chemical management (7.6 Mg/ ha). In ridge tillage, corn in soybean- corn or first – year corn in soybean- corn–corn rotations yielded greater under high chemical (8.1 Mg/ ha) but less under low chemical (6.3 and 6.8 Mg/ ha, respectively) compared with continuous corn under high chemical management (7.5 Mg/ ha).
4.2. Effect of interaction between preceding crops and nitrogen treatments 

​​​​Peterson and Varvel (1989) reported that corn following a legume crop in rotation produced maximum grain yield with 90 kg N /ha​​, while continuous corn required at leased 180 kg N /ha ​​for maximum yield. 

Abd El-Samie (1994) showed that maize plants fertilized with 120 kg N/fed. following faba bean reached flower earlier and gained the greatest values of grain yield/fed. While those fertilized with 30 kg N fed. following wheat recorded on opposite trend.

Awad et al., (1994) found that there were significant interactions between preceding crops and nitrogen fertilizer on ear length, shelling %, 100-grain weight, number of grains per ear and grain yield /fed. Application of 90 kg N/ fed. after clover or faba bean and 105 kg N/ fed. for maize sown after wheat would be recommended for maximum yield. 

Selim and El-Sergany (1995) found that there were significant interactions between preceding crops and nitrogen fertilizer for number of grains / row and grain protein %. Whereas, there were insignificant interaction effects for number of rows /ear, 100- grain weight, grain yield/ fed. The best treatment when maize was sown after clover and fertilized with 125 kg N /fed. 

Hussein et al., (1998) showed interaction effects between preceding crops and nitrogen fertilizer for stem diameter, 2- ear plants %, weight of grains / ear, 100–grain weight and grain yield / fed. Whereas, plant height, ear height, leaf area of topmost ear, number of grains / row and shelling % were insignificantly affected. The highest values of grain yield in the two seasons were obtained when maize was sown after chick pea under the nitrogen level of 125 kg N /fed. While, the lowest values of grain yield in the two seasons were obtained when maize was sown after fodder beet under the nitrogen level of 85 kg N /fed. On the other hand, all preceding crops significantly increase in grain yield /fed. were recorded due to increasing nitrogen level from 85 to 125 kg N / fed.
Shams (2000) showed that number of days to 50 % tasseling and silking , plant height, ear height, number of leaves / plant, leaf area of topmost ear, ear length, ear diameter,  number of rows / row, number of grains / row and ear weight, grain weight / ear, 100- grain weight, grain yield / plant, shelling %, grain yield/ fed. and nitrogen use efficiency  of maize were significantly affected by the interaction between the preceding winter crops and rate of nitrogen applied to maize. Whereas, number of ears / plant was not significantly affected. The best treatment when planting maize after clover under the nitrogen fertilizer of 120 kg N/ fed.  The lowest treatment was planting maize after flax and wheat under zero nitrogen fertilizer. There were no differences between planting maize after clover or faba bean under the nitrogen fertilizer level of 60 kg N/ fed. and planting maize after wheat or flax  under the nitrogen fertilizer of 90 kg N/ fed. There were not differences between planting maize after clover or faba bean under the nitrogen fertilizer of 90 kg N/ fed. and planting maize after wheat or flax  under the nitrogen fertilizer of 120 kg N/ fed.

Farghly (2001) showed that maize grain yield was not significantly affected by the interaction between the preceding winter crops and nitrogen rate applied to maize. However, plant height, ear height, ear diameter, number of grains / row, ear weight were significantly affected by such interaction. Results also showed that maize grown after faba bean and fertilized with 120 kg N /fed. gave the maximum ear height, ear diameter, ear weight, and weight of grains / ear in the  two seasons. The lowest values for growth, yield and yield components were obtained when maize was grown after wheat and fertilized with 90 kg N /fed. in the two seasons. The highest grain yield was achieved from maize planting after faba bean and fertilized with 120 kg N / fed. in the two seasons. Maize planting after faba bean and fertilized with 105 kg N / fed. produced greater yield than when planting after wheat with 120 kg N / fed.

Abd El–All (2002) reported that interaction between preceding crops and organic–mineral nitrogen had significant effect on ear diameter, 100-grain weight and grain yield /fed. Planting maize after faba bean and fertilized by 30 kg organic N + 90 kg mineral N was favorable for producing the highest ear diameter, 100-grain weight and grain yield / fed. Maize was followed by faba bean as a preceding crop and fertilized by  90 kg organic N + 30 kg mineral N without significant differences a forenamed character. 

El-Douby (2002) showed clearly that the significance interaction effects between preceding crops and bio-mineral nitrogen in plant height, ear height and stem diameter on the second seasons. The highest values of the above characters were obtained by interaction between clover as preceding crop X 120 kg N /fed. recorded the highest values of plant height, ear height and stem diameter and the highest maize grain yield could be obtained by planting maize after  clover treated maize seeds  were treated with microbin as bio-fertilizer + 90 kg N fed. 

Toaima and Saleh (2003) clearly showed that significant interaction effects between preceding crops and nitrogen fertilization on ear length, number of grains per row 100-grain weight, number of ear per plant and grain yield per feddan. The best treatment was planting maize after lentil and fertilized with 130 kg N / fed.  

Nawar (2004) obtained significant interaction effects between preceding crops and nitrogen fertilization for number of grains per ear and grain yield. On the other hand, plant height, number of leaves per plant, ear leaf area, 100- grain weight and weight of grain per ear were not affected by the interaction between preceding crops and nitrogen fertilization. The best treatment was planting maize after faba bean and fertilized with 120 kg N / fed.  

El-Maihy (2007) reported significant interaction effects between preceding crops and nitrogen fertilization for plant height, ear height, stem diameter, area of topmost ear leaf, number of dry leaves / plant, number of total leaves / plant, number of grains / row, ear weight, grain weight / ear, shelling %, stover yield, biological yield, grain yield/ fed. and grain protein content %. The highest values of the aforementioned characters were almost recorded when maize followed multi-cut clover and was supplied with the highest N level (150 kg N / fed.). On the other hand, tasseling and silking date, number of green leaves / plant, percentage of lodged and broken plant, percentage of barren plants, ear highest, ear diameter, No, of rows / ear, number of ears / plant, shelling %, 100-grain weight, harvest index, cereal units, fresh and dry weight of weeds at 60 days from planting were not significantly affected by the interaction.  

4.3. Effect of interaction between tillage systems and applied nitrogen treatments.  

Selim and El-Sergany (1995) found significant interaction effects between tillage systems and nitrogen fertilizer for number of maize grains / row, 100- grain weight, grain yield/ fed. and grain protein %. While, there was no significant interaction effect for number of rows /ear. The best treatment was plowing by chisel plowing and fertilized with 125 kg N /fed. 
Gomaa and El-Douby (2002) indicated that the interaction effects of tillage systems, organic and mineral nitrogen were significant for maize plant height, leaf area of topmost ear,  ear length,  number of grains /row and ear weight, weight of grains ear and 100- grain weight. The highest values of these characters were recorded with moldboard plowing + chisel plowing X FYM X 120 kg N/fed. interaction followed by moldboard plowing + chisel plowing either with applying FYM or 120 kg N / fed. or FYM combined with applying 120 kg N / fed. 
4.4. Effect of interaction between preceding crops, tillage treatments and nitrogen treatments.  

Selim and El-Sergany (1995) found insignificant interaction effects between preceding crops, tillage systems and nitrogen fertilizer for number of rows /ear, number of grains / row, 100-grain weight, grain yield/ fed. and grain protein %. The best treatment was maize when sown after clover and plowing by chisel plowing and fertilized with 125 kg N /fed.

5- Economic analysis and evaluation: 

Abd El-Aziz (1990) showed that maize preceded by faba bean was on top of net income (L.E. 393). While maize preceded by wheat was of less income (L.E.293). 

In another study, Abd El-Aziz (1996) obtained the same trend. He showed that using clover as a preceding crop gave higher profits than using faba bean. In the meantime faba bean as a preceding crop to maize gave higher profits than wheat in most instances. Also, soybean recorded highest profit in two seasons when using faba bean and clover as preceding crops compared to wheat. 

Khalil et al., (1999) reported significant effect for preceding winter crops on economic return and cereal units. Sowing maize after faba bean gave high value of above characters compared with planting maize after fodder beat. 

Gomaa and El-Douby (2002) reported that the best treatment was moldboard plowing + chisel plowing combined with applying 120 kg N / feddan where the net farm return for maize valued 1182.62 and 1110.63 L.E. /feddan in 1999 and 2000.

Gomaa (2003) found that the maximum net farm return for maize was achieved by moldboarding + chisel plowing with applying 7 irrigations and two hand hoeings in 1999 and 2000 seasons. 

Halvorson et al., (2005) found that gross economic returns for maize increased by increasing nitrogen levels.

Minor and Wiebold (2005) reported that double-cropping of soybeans after winter has several advantages. A crop growing on the land all year, provides control of soil erosion, spreading annual fixed costs as land, taxes and machinery over two crops instead of one may increase gross returns per acre with relatively low increase in production costs. Thus profits per acre may be increased.

El-Maihy (2007) showed that maize preceded by multi-cut clover was on top of net income (L.E. 4843) followed by maize preceded by wheat (L.E.3172). While maize preceded by faba bean was less income (L.E.2909) per maize and preceding winter crops.
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3. MATERIALS AND METHODS

Two field experiments were carried out at the farm of Faculty of Agriculture at Moshtohor, (Toukh Directorate, Kalubia Governorate) Benha Univ, during the two successive growing seasons (2004/2005 and 2005/2006). 

The aim of this study was to investigate the effect of the preceding winter crops, tillage treatments and nitrogen fertilization source (organic and mineral) on soil physical structure and chemical properties, growth of weeds, maize growth, yield components, yield and the net economic return of maize (white single cross 30 K 08 pioneer hybrids). 

Soil texture of the experimental site was clay of pH 8.08. The physical and chemical properties of the experimental soil units are recorded in Tables (1 and 2) in each of the two growing seasons. 
Table (1): Physical properties of soil at different soil depths at planting preceding winter crops during 2004/2005 and 2005/2006 seasons.

	Depths

(cm)
	2004 / 2005 season
	2005 / 2006 season

	
	Bulk density

(g / cm3)
	Soil porosity

%
	Bulk density

(g / cm3)
	Soil porosity

%

	0–10
	0.981
	57.74
	1.004
	57.63

	10–20
	1.181
	49.66
	1.202
	49.49

	20–30
	1.234
	47.80
	1.255
	47.26


Table (2): Physical and chemical properties of the experimental soil units. 

	Properties
	Seasons

	
	2004/2005
	2005/2006

	
	Pre-planting
	After wheat
	After clover
	Pre- planting
	After wheat
	After clover

	Chemical analysis

	E.C. 
	2.19
	2.38
	2.26
	2.21
	2.41
	2.32

	pH (1 :2.5)
	8.15
	8.23
	7.97
	8.13
	8.18
	7.95

	CaCo3 %
	3.51
	3.16
	2.96
	3.00
	2.93
	2.90

	O.M %
	2.16
	2.28
	2.41
	2.23
	2.31
	2.38

	N % ( total)
	0.170
	0.180
	0.210
	0.173
	0.190
	0.223

	N(ppm)  (available)  
	52.08
	63.41
	70.31
	53.64
	64.36
	73.15

	P % ( total)
	0.110
	0.120
	0.130
	0.115
	0.126
	0.134

	P(ppm) (available)  
	19.5
	28.4
	23.49
	20.67
	30.52
	24.16

	K % ( total)
	0.61
	0.63
	0.62
	0.62
	0.64
	0.63

	K(ppm) (available)  
	939.78
	900.95
	916.46
	997.34
	968.91
	943.68

	Soluble cations and anions ( ppm )

	Ca++
	186.6
	205.2
	182.4
	191.6
	207.6
	187.4

	Mg++
	41.04
	51.48
	48.60
	42.84
	52.32
	50.58

	K+
	45.63
	53.04
	46.80
	46.80
	54.99
	52.26

	Na+
	190.44
	207.00
	201.94
	192.28
	210.22
	204.24

	Cl-
	221.88
	245.31
	231.82
	250.28
	270.87
	261.64

	Co3--
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	H Co3-
	346.48
	366.61
	357.46
	364.17
	386.74
	378.20

	So4--
	492.96
	575.52
	516.48
	465.12
	543.36
	490.08

	Particle size distribution  ( mechanical analysis )

	Course sand % 
	7.26
	6.59

	Find sand %
	26.91
	27.64

	Silt %
	13.85
	12.60

	Clay %
	51.98
	53.17

	Texture grade
	Clay
	Clay


Maize was planted before the preceding winter crops (wheat and clover). Each experiment included 36 treatments which were the combination of two preceding crops, three tillage treatments and six treatments of organic and mineral nitrogen. 

Factors under study were as follows: 

A – Two preceding winter crops:
           1 - Wheat (Triticum   aestivum L.) cv Sakha 93.          
 .

            2 -Clover (Trifolum alexandrinum L.) cv Meskawy.           

Table (3) Cultural practices of the preceding winter crops in 2004/2005 and 2005/2006 seasons.

	Cultural treatments
	Seasons

	
	2004/2005
	2005/2006

	
	clover
	wheat
	clover
	wheat

	Planting date
	6/11/04
	21/11/04
	23/11/05
	23/11/05

	Seeding rate kg / fed.
	25
	60
	25
	60

	Number of irrigations
	7
	5
	8
	5

	Date of first irrigation
	1/12/05
	6/12/04
	23/11/05
	25/12/05

	Ammonium nitrate application

(33.5 % N) kg /fed.
	--
	200
	--
	200

	Calcium super phosphate application (15 % P2O5) kg /fed.
	200
	200
	200
	200

	Harvesting date
	--
	19/5/05
	--
	13/5/06

	First cutting date
	2/1/05
	--
	24/12/05
	--

	Second cutting date
	24/2/05
	--
	18/2/06
	--

	Third cutting date
	10/4/05
	--
	10/4/06
	--

	fourth cutting
	14/5/05
	--
	17/5/06
	--

	Weight of roots kg / fed.

at harvest
	1416.87
	1128.43
	1502.83
	1240.03


B – Tillage treatments.

1– No-tillage                                                     (NT).
2– Double Chisel plowing                                  (DCP).
3– Moldboard plowing +Single Chisel plowing (MBP + SCP).
The Chisel plow is of seven blade mounted type. The distance between every two blades on the same row was 50 cm. the Chisel plow stired the soil for a depth of 15 cm. 

The Moldboard plow was of a two share mounted type. The distance between each was 35 cm. Maximum operating depth was 30 cm. Compacting was done after each plowing.

C – Six nitrogen treatments

1 – Unfertilized treatment                       (zero)       
2 – 60 kg organic N / fed.                 (60 kg ON / fed.)
3 – 60 kg mineral N / fed.                (60 kg MN / fed.) 

4 – 120 kg mineral N/ fed.               (120 kg MN / fed.) 

5 - 60 kg organic N + 60 kg mineral N / fed.  
                                             (60 kg ON + 60 kg MN /fed.) 

6 - 60 kg organic N + 120 kg mineral N / fed.
                                           (60 kg ON + 120 kg MN /fed.)

Organic nitrogen (compost) from Kaha For Env. & Agric. Projects was applied during seedbed preparation. Chemical analysis of the organic nitrogen (compost) is presented in Table (4).

Mineral nitrogen fertilizer was applied in form of Ammonium nitrate (33.5% N). Nitrogen fertilizer regime was divided into two equal parts and applied before the first and second irrigation in each season.

Table (4): Chemical analysis of the organic nitrogen (compost). 

	Properties
	Seasons

	
	2005
	2006

	Density ( kg/m3 )
	500
	525

	Moisture % 
	28.0
	29.5

	pH  ( 1 : 5 )
	7.52
	7.36

	E.C.  ( 1 : 5 )
	4.60
	4.52

	Total N % 
	1.50
	1.55

	Total P % 
	0.63
	0.75

	Total K % 
	1.34
	1.46

	O.M. %
	50
	51

	Organic carbon% 
	23.4
	24.25

	C : N ratio 
	15.60 : 1
	15.65 : 1

	NaCl %
	0.95
	1.12


The experimental design was strip split plot design (Gomez and Gomez, 1984) in four replications. Each of the two preceding crops  were distributed in the horizontal plots, whereas  the three tillage treatments were assigned  in the vertical plots and the six organic and mineral nitrogen fertilizer treatments were arranged at random in sub plots. 

The sub plot was 10.5 m2 and contained five ridges of 3.0 m long and 70 cm apart. The distance between hills was 25 cm apart. Seeding rate of maize was 10 kg seeds per feddan. Experiments were planted on June 9th and 7th of in the first (2004/2005) and the second (2005/2006) seasons, respectively.   

Phosphorous fertilizer was applied in form of Calcium super phosphate (15.5% P2O5) at a rate of 100 kg /feddan during soil preparation. Maize plants were thinned before the first irrigation to one plant / hill. Other recommended cultural practices for growing maize in the region were done properly as recorded in Table (5).

Table (5): Cultural practices of maize plants in 2005 and 2006 seasons.

	Cultural practices
	seasons

	
	2005
	2006

	First hoeing date
	28 / 6 / 2005
	27 / 6 / 2006

	Spraying of insecticide(name) date              
	30 / 6 / 2005
	29 / 6 / 2006

	First application of mineral N fertilizer date
	02 / 7 / 2005
	01 / 7 / 2006

	First irrigation date
	02 / 7 / 2005
	01 / 7 / 2006

	Second hoeing date
	09 / 7 / 2005
	08 / 7 / 2006

	Second application of mineral N fertilizer date
	16 / 7 / 2005
	15 / 7 / 2006

	Second irrigation date
	16 / 7 / 2005
	15 / 7 / 2006

	Third irrigation date
	30 / 7 / 2005
	29 / 7 / 2006

	Fourth irrigation date
	13 / 8 / 2005
	12 / 8 / 2006

	Fifth irrigation date
	25 / 8 / 2005
	24 / 8 / 2006

	Sixth irrigation date
	08 / 9 / 2005
	13 / 9 / 2006

	Seventh irrigation date
	22 / 9 / 2005
	26 / 9 / 2006

	Harvest date
	10 / 10 / 2005
	9 / 10 / 20060


Studied parameters:

A. 1. – Soil physical properties.

Soil samples for soil measurements were collected from 0–10, 10–20 and 20–30 cm depths in all vertical plots (tillage treatments). Samples were taken at 16 days from planting and at harvest of maize from the four replicates. 
The following soil data were recorded: 
1- Bulk density (g / cm3). It was determined by dividing the oven dry soil weight in grams by soil volume in cubic centimeter (ASTM, 1980).
2- Soil porosity %. Soil porosity space percentage was estimated according to ASTM (1980) using the following formula:

   Soil porosity % =
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Where Ps: soil real density (g / cm3) which estimated according to Donahue (1958).  Pb: soil bulk density.

A. 2. - Soil chemical properties: 

Soil samples were taken from the upper 15 cm depth from all plots at maize harvest in each season. The soil samples were air dried, crushed and passed through a-2 mm sieve for analysis and the following data were recorded at maize harvest time:-

1- Soil organic matter was determined according to Walkely and Blak (1934).

2- Total nitrogen percentage was determined in soil using Kjeldahl digestion method as described by Jackson (1973).

3- Total phosphorus percentage was determined calorimetrically according to method of Myrphy and Riley (1962).

4- Total potassium percentage was determined using the standard method outlined by Jackson (1973).

B - Weed survey: 

Weeds were manually pulled in a central area of square meter area randomly placed from each sub plot after 84 days from planting maize in each seasons to estimate: 

1- Number of broad-leaved weeds.

2- Number of grassy weeds.

3- Total number of weeds.

4- Fresh weight of broad-leaved weeds.

5- Fresh weight of grassy weeds.

6- Total fresh weight of weeds.

Then dried on an air forced drying oven at 70 0 c for 48 hours to estimate:

7- Dry weight of broad-leaved weeds

8- Dry weight of grassy weeds.

9- Total dry weight of weeds.

C- Growth characteristics: 

       Ten plants were chosen at random from each sub plots to determine:

1– Plant height (cm) at harvest, from the soil surface to the top of tassel.

2- Ear height (cm) at harvest, from the soil surface to the base of the topmost ear.

3 –Number of green leaves per plant at 90 days after planting.

4- Leaf area index at 90 days after planting was estimated as described by Stickler (1964).
5- Stem diameter (cm) at harvest, at 4th internode.

6- Weight of roots /plant (one plant), after the third irrigation of maize root weight was directly determined after cleaning and being aired dried.  

Whereas, the tasseling and silking dates, number of ears / fed. and number of ears per plant were estimated from the whole plot plants.

7- Time of tasseling was determined as the number of days from planting to 50 % tasseling.

8- Time of silking was determined as the number of days from planting to 50 % silking.

9- Number of ears / feddan = Number of ears per plot X 400.
10- Number of ears per plant= 
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D- Yield and yield components:

Ten ears were chosen at random from each sub plot at harvest to determine, the yield components: 

Data recorded were as follows: 

1- Ear length (cm). 

2- Ear diameter (cm).

3- Number of grains / ear.

4- 100–grains weight (g). 

5- Ear weight (g).

6- Shelling %    =
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Whereas, the grains weight per plant, stover yield, grain yield and biological yield per feddan were estimated from the whole plot yield.

7- Grain weight per plant (g )=
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8- Stover yield in kg / feddan.

9- Grain yield in kg / feddan, adjusted to 15.5 % moisture content.          

= Ears yield in kg / feddan X shelling percentage.
10- Biological yield in kg / feddan. 

                  = Ears yield in kg / fed + stover yield in kg / fed.

E- Chemical analysis 

Maize leaves samples were taken from ear leaf at 90 days from planting and maize grains samples were taken after harvest at random from each sub plot to determine: 

1- Total nitrogen percentage in leaves according to the modified micro Kjeldahl method (A. O. A. C., 1990)
2- Total nitrogen percentage in grains. 

3- Crude protein content in leaves was estimated by multiplying nitrogen percentage X 6.25 (A. O. A. C., 1990).
4- Crude protein content in grains. 

5-   Protein yield / feddan = Grain yield kg x crude protein content

6 - Nitrogen uptake = Grain yield kg x total nitrogen % 

7-   Nitrogen use efficiency (NUE) (kg grain / kg N applied) was calculated according to Craswell and Godwin (1984) as follows:

Nitrogen use efficiency = 
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F- Economic evaluation:

        

In the present study, the economic evaluation included three parameters that were estimates as follows: 

1- Average input variables as well as total costs of maize production as affected by different seedbed preparation practices, organic – mineral nitrogen and the applied different culture practices during the different stages of growth in each season. 

2- Net farm income of maize production as affected by the different studied treatments. Net farm income is the values of grain yield according to the actual marketing price.

3-  Net farm return of maize production as affected by the different studied treatments. It is the difference between grain yield value according to the actual price and the total costs including land rent.

All of the above estimations are based on the official and actual market prices determined by the Ministry of Agriculture and the Agricultural Credit and Development Bank. Costs of seedbed preparation treatments were estimated according to prices given by the local Agricultural Mechanization Service center of (Toukh directorate).   

Statistical analysis: 

The analysis of variance was carried out according to the procedure described by Gomez and Gomez (1984).  L. S. D. test at 5 % level was used to compare between means.   
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Tillage treatments:     NT= No

-

tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.

 

Nitrogen treatments

:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.

 

4. RESULTS AND DISCUSSION
A. Soil Analysis:

A.1 Soil physical properties:

Effect of tillage treatments: 
A.1.1. Soil bulk density: 

Soil bulk density (g / cm3) at different soil depths as affected by tillage treatments at 16 days from planting and at harvest of maize during 2005 and 2006 seasons are precented in Table (6). Results show that soil bulk density was significantly affeceted by the applied tillage treatments in the two seasons. 
The lowest soil bulk density was recorded when using moldboard plowing + single chisel plowing then by double chisel plowing at the three soil layers (0-10, 10-20 and 20-30). 

In 2005 season, the lowest soil bulk density was 0.958 and 0.983 g / cm3 which recorded with MBP + SCP at 0–10 cm at 16 days at planting and at harvesting, respectively. The highest soil bulk density recorded for no-tilled soil, which were 1.239 and 1.265 g / cm3 at 20–30 cm at 16 days from planting and at harvesting maize, respectively. 


In 2006 season, results show similar trend. The MBP + SCP plowing recorded the lowest value of soil bulk density which was 0.998 and 1.010 g / cm3 at 0–10 cm depth at 16 days from planting and at harvest as well, respectively. Also, the highest bulk density was 1.263 and 1.265 g / cm3 which obtained for no-tilled soil in 20–30 cm depth at 16 days from planting and harvest of maize, respectively.
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The differences between NT and DCP on soil bulk density in 20–30 cm depth, at 16 days from planting and at harvest of maize were negligible in the two seasons (Table 6). 


It could be concluded that intensive tillage practices including MBP + SCP reduced soil bulk density compared with NT. this might be due to their effect on the granular formation of the soil particles and increasing soil separation. The present results agree with those reported by Erbach et al., (1992); Al-Aghbari (1996); Gomaa and El-Douby (2002); Katsvairo et al., (2002) and Gomaa (2003). 
A.1.2. Soil porosity percentage: 

Soil porosity percentage as affected by tillage treatments at the three different soil depths at 16 days from planting and at harvestof maize during 2005 and 2006 saesons are presented in Table (6). 


Results indicate that tillage treatments had significant effect on porosity percentage of the soil during the first and second season. 


The highest values of soil porosity percentage were recorded with MBP + SCP, than DCP fallowed by NT at the three soil depths at 16 days from planting and at harvest of maize in the two seasons.  


In 2005 season, the highest soil porosity percentage was recorded with MBP + SCP which were 58.88 and 57.83 % in 0–10 cm depth at 16 days from planting and at harvest, respectively. The lowest soil porosity percentage which was 47.61 and 46.51 % were recorded for NT at 20 – 30 cm depth at 16 days from planting and harvest of maize, respectively. 


In 2006 season, similar trend was noticed when the best result was obtianed for moldboard plowing + single chisel plowing which was 58.07 and 57.56 % at 0–10 cm depth at 16 days from planting and at harvesting mazie, respectively.


Lowest porosity % was 46.98 and 46.85% which observed with NT at 20–30 cm depth at 16 days from planting and at harvest, respectively. 


The differences between NT and DCP treatments on soil porosity percentage at 20–30 cm were below the level of significance, either at 16 days from planting or at harvest of maize. 


In conclution, tillage treatments influenced soil physical condition since they reduce its compactness and improving its mechanical disturbance compared with zero tillage treatment. Similar results were obtainted by Al-Aghbari (1996); Gomaa and El-Douby (2002); Katsvairo et al., (2002); Gomaa (2003) and Shafshak et al., (2003).  
A.2. chemical properties: 

1. Effect of preceding crops: 

Results in Table (7) show the effect of preceding winter crops on the organic matter content, total nitrogen, total phosphorus and total potassium of the soil. 
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In the first season, the maximum soil organic matter, total nitrogen, and total potassium were 2.655, 0.219 and 1.827 %, respectively, which were obtained when planting maize after clover. Planting maize after wheat gave the minimum values of organic matter, total nitrogen and total potassium of the soil which were 2.473, 0.203 and 1.334 %, respectively. On the other hand, the maximum total phosphorus content (0.151 %) was obtained when planting maize after wheat. While, the lowest total phosphorus content (0.146 %) was obtained when planting maize after Egyptian clover.

In the second season, the maximum values of soil organic matter, total nitrogen and total potassium were 2.774, 0.226 and 1.767 %, respectively, which were obtained when planting maize after clover. However, planting maize after wheat gave the minimum values of organic matter, total nitrogen and total potassium which were 2.577, 0.211 and 1.363 %, respectively. Whereas, maximum value of total phosphorus content (0.166 %) was obtained when planting maize after wheat and its lowest value (0.157 %) was obtained when planting maize after clover. Similar results were reporded by El-Debaby (1971); Rao and Sharma (1975); Velayudham and Seth (1987); Abd-Alla (2003) and Tonitto et   al., (2006). for organic matter content Allam (1988); Varvel and Peterson (1990); Georage et al., (1992); Stute and Posner (1995); Bassal et al., (1997 and 1998); El-Wehishy (1998); Shams (2000); Dey (2003); Staggenborg et al., (2003); Varvel and Wilhelm (2003); Tonitto et al., (2006) and El-Maihy (2007).  for nitrogen Velayudham and Seth (1987). for potassium Allam (1988); Kus (1988); Salontai et al., (1990); Bassal et al., (1997 and 1998) and El-Maihy (2007). For phosphorus

2. Effect of tillage treatments: 


Values of soil organic matter content as well as total nitrogen, phosphorus and potassium as affected by the applied tillage treatments during 2005 and 2006 seasons are presented in Table (7). 


Results indicate that all of the studied properties were affected by using the three tillage treatments in 2005 and 2006 seasons. 


The highest content of soil organic matter was 2.660 and 2.775 % in the first and second season, respectively which was recorded for the most intensive tillage treatment (MBP + SCP). Whereas, the lowest organic matter content was 2.483 and 2.597% in the first and second season, respectively, which obtainted from no-tilled soil.


Tillage treatments are quite effective in improving soil physical condition since they reduce its compaction which enhence drainge and stimulate soil micro-organism intensities as well as activity organic matter decomposition and humus formation as well. A similar result was obtainted by Mohamed (1999) and Ouedraogo et al., (2006).


The maximum percentage of soil total nitrogen content was 0.219 and 0.230 % in the first and second season, respectively which was obtainted when using MBP + SCP treatment. The minimum total nitrogen content in soil was 0.203 and 0.207 % in the first and second season, respectively that recorded for no-tilled soil.


The increase in total nitrogen content of the soil as a result of tillage practices may be attributed to the increase in organic matter content of the soil and its proper decomposition following tillage treatments. Similar results agree with Mohamed (1999). 


Regarding soil total phosphorus content, results show that MBP + SCP recorded the maximum total phosphorus content in the soil (0.155 and 0.175 % in the first and second season, respectively). Whereas, the minimum total phosphorus content was obtainted for NT treatment, being 0.141 and 0.148 %, for the same respective two seasons. Similar results were reported by Mohamed (1999).


Concerning total potassium content for the soil, the highest value was 1.715 and 1.659 % in the first and second season, respectively, which was recorded by MBP + SCP treatment. While, the lowest value was obtainted for NT, being 1.445 and 1.481 % in the first and second season, respectively. Such results could be attributed to the increase in organic matter content in the soil. 

3. Effect of nitrogen fertilizer treatments (organic and mineral):


Data in Table (7) show the soil organic matter content as well as percentage of total nitrogen, phosphorus and potassium content as affected by the various nitrogen fertilizer treatments in 2005 and 2006 seasons.


Results indicate that all of the properties under study were increased by the applied nitrogen treatments as compared to zero nitrogen (control) during the two seasons. Differences among nitrogen treatments were negligible. The highest soil organic matter content and total potassium percentage were 2.873 and 1.845 %, respectively in the first season, being 2.992 and 1.773 % in the second season were obtained by applying 60 kg ON /feddan. 

The application of 60 kg ON + 120 kg MN / fed. recorded the highest soil total nitrogen content which was 0.228 and 0.243 %, in the first and second season, respectively. These results are in agreement with what was obtained by Bader and Othman (2006).

 
The application of 60 kg ON + 120 kg MN / fed. produced the highest percentage of soil total phosphorus (0.167 %) in the first season. Whereas, in the second season, the highest soil total phosphorus percentage (0.183 %) was obtained from the application of 60 kg ON + 60 kg MN / feddan.

B. Weeds characters:

The most dominant weeds in the experimental plots during the two seasons were represented by annual broad-leaved weeds as Portulaca oleracea L., Amaranthus caudatus L., Xanthium spinosum L. and Euphorbia prunifolia Jacq. as well as the annual grassy weeds as Echinochloa colonum L. and Dinebra retroflexa (Forsk) Panz. The perennial grassy weeds as Cynodon dactylon L. Pers. and Cyperus rotundus L. and perennial broad–leaved weeds Convolvulus arvensis L. were rarely exist.

B.1. Number of broad-leaved weeds:


Results in Table (8) indicate the effect of preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on number of broad-leaved weeds / m2 in maize plots during 2005 and 2006 seasons.  

1. Effect of preceding crops:

Results in Table (8) show insignificant effect of preceding winter crops on number of broad-leaved weeds /m2 in maize plots during 2005 and 2006 seasons at 84 days from planting. 

The highest number of broad-leaved weeds was 8.18 and 12.82 weeds / m2 which recorded in case of planting maize after egyptian clover in 2005 and 2006 seasons, respectively and the lowest number was 7.26 and 11.96 weeds /m2 was obtained when wheat used as a preceding crop for maize in the two seasons respectively.
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2. Effect of tillage treatments:


Results in Table (8) show no significant effect on broad–leaved weeds number as affected by tillage treatments in 2005 and 2006 seasons.           

A slight reduction on number of broad–leaved weeds which was 6.79 and 8.27 weeds /m2 as a results of using MBP + SCP treatment. 

3. Effect of nitrogen fertilizer treatments (organic and mineral):


Data in Table (8) clear show no significant effect on number of broad–leaved weeds in maize field as affected by the applied nitrogen fertilizeration treatments. 

There is no obvious clear trend on broad–leaved weeds number owing to application organic or mineral N or both.

Plots received 60 kg ON /fed. showed slight increase in number of broad–leaved weeds during the two seasons. On the other hand, number of broad-leaved weeds slightly decreased in plots received zero N fertilizeration. 

4. Interactions effect:


As shown in Table (8) data reveal no interaction effect between all of the applied treatments under study on number of broad-leaved weeds during the two seasons, except the interaction between preceding crops and tillage treatments during 2006 season.


The best reduction on broad-leaved weeds number was recorded with MBP + SCP X preceding crops interaction followed by interaction between DCP X preceding winter crops. While, the great number of broad-leaved weeds was recorded using NT after clover or wheat as a preceding winter crops. 

B.2. Number of grassy weeds:


Results in Table (9) indicate the effect of preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on number of grassy weeds / m2 of maize plots in 2005 and 2006 seasons. 
1. Effect of preceding crops:

Results in Table (9) show the effect of preceding winter crops on number of grassy weeds / m2 in maize plots in 2005 and 2006 seasons at 84 days from planting. Data reveal that number of grassy weeds / m2 was significantly affected by preceding winter crops in the the two seasons. 

Using Egyptian clover as a preceding crop succeeded to reduce number of grassy weeds / m2 of maize field. Reduction in number of grassy weeds reached 13.63 and 16.75 weeds / m2 in first and second season, respectively compared to wheat as a preceding crop, which recorded the highest values of 28.72 and 18.89 weeds / m2 for number of grassy weeds during the same subsequent seasons.
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2. Effect of tillage treatments:


Number of grassy weeds /m2 was significantly affected by tillage treatments in the two seasons of the experiment (Table, 9). 

Moldboard plowing + single chisel plowing was the best treatment for controlling weeds, where it was recorded 13.98 and 10.44 weeds / m2 in 2005 and 2006 seasons, respectively. The following treatment for reducing number grassy weeds was double chisel plowing which recorded 21.69 and 17.67 weeds / m2 in the first and second season, respectively. Meanwhile, the highest number of grassy weeds was 27.85 and 25.35 weeds /m2 which recorded with NT treatment during first and second season, respectively.

The superiority of moldboard plowing + single chisel plowing for depressing number of grassy weeds /m2 may be due its effect in reducing germination of weed seeds through burying seeds deeply enough inside the soil. These results agree with those of Conn (2006).  

3. Effect of nitrogen fertilizer treatments (organic and mineral): 

Number of grassy weeds was not affected by nitrogen treatments (Table, 9).

Application 60 kg ON / fed. recorded the lowest value for number of grassy weeds during 2005 and 2006 seasons. The other N treatments showed no obvious clear trend for their effect on grassy weeds number.

4. Interactions effect:

Data in Table (9) show no significant effect between all of the applied treatments under study during the two experimental seasons, except for between preceding crops and tillage treatments in the two seasons.

The superiority in reducing number of grassy weeds was a chieved with MBP + SCP treatment followed by DCP when maize was planted after wheat or clover as a preceding winter crops. However, NT treatment gave the highest number of grassy weeds after wheat or clover. 

B.3. Total number of weeds:

Results in Table (10) indicate the effect of the preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on total number weeds / m2 of maize plots in 2005 and 2006 seasons.  
1. Effect of preceding crops:

Results in Table (10) show the effect of preceding winter crops on weed density /m2 in maize plots during 2005 and 2006 seasons at 84 days from planting. Data reveal that total number of weeds was significantly affected by the preceding winter crops in the first season but not the second one. 

The lowest total number of weeds (21.81 and 29.57 weeds / m2) was recorded for planting maize after Egyptian clover in 2005 and 2006 seasons, respectively. While, the highest number of total weeds (35.99 and 30.85 weed / m2) was obtained from planting maize after wheat in the first and second season, 
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respectively. The reduction was estimated by 39.40 and 4.15 % for total number of weeds in the two successive seasons. It could be concluded that using Egyptian clover as a preceding crop to maize was superior for depressing total number of weeds compared with planting maize after wheat. These results agree with those reported by Ghieth (1973); Shafshak and Salem (1979); Shafshak et al., (1983); Al-Marsafy and Hassanein, (1998); Bassal et al., (1998) and Clay and Aguilar (1998).

2. Effect of tillage treatments:

Results in Table (10) show the effect of tillage treatments on weeds density /m2 in maize plots in 2005 and 2006 seasons at 84 days from planting. Data reveal that total number of weeds was significantly affected by tillage treatments in the two seasons. 

The MBP + SCP was the most effective treatment against weeds. This treatment greatly reduced total number of weeds to reach 20.77 and 18.71 weeds / m2 during the two successive seasons. The next effective treatment against weeds density was DCP which recorded 30.21 and 29.63 weeds / m2. The greatest number of weeds (35.71 and 42.29 weeds / m2) was shown for NT treatment during 2005 and 2006 seasons, respectively.  

It could be concluded that all tillage treatments were significantly higher in depressing number of weeds compared with NT treatment. 

The superiority of MBP + SCP treatment for depressing number of weeds may be due to its best role to bury most weed seeds down deep in the soil, so seeds of weeds have no chance to germinate or to emerge on the soil surface. These results are in harmony with those of Ball (1992); Shafshak et al., (1996); Cardina et al., (2002); Shafshak et al., (2003); Carter and Ivany (2006) and Conn (2006).      

3. Effect of nitrogen fertilizer treatments (organic and mineral): 

All of the applied N treatments have no significant effect on total number of weeds during 2005 and 2006 seasons (Table, 10).

Treatment of 60 kg ON /fed. slightly decreased total number of weeds compared to other treatments. The trend of N treatments in any form, level or in combination was not clear for their effect on total number of weeds during the two experimental seasons. 
4. Interactions effect:

Data in Table (10) show no significant effect between all of the applied treatments under study during the two experimental seasons, on total number of weeds.

B.4. Fresh weight of broad-leaved weeds:

Results in Table (11) indicate the effect of preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on fresh weight of broad-leaved weeds (g / m2) of maize plots in 2005 and 2006 seasons.  
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1. Effect of preceding crops:

The preceding winter crops show no significant effect on fresh weight of broad-leaved weeds. A slight reduction in fresh weight of broad-leaved weeds was found in maize plots sequent to wheat than to egyptian clover in 2005 and 2006 seasons, (Table, 11). 

The reduction was estimated by 11.15 % and 2.64 % for fresh weight of broad-leaved weeds in 2005and 2006 seasons respectively. 

2. Effect of tillage treatments:

Data in Table (11) clear a significant difference among tillage treatments for controlling broad–leaved weeds during 2006 season. 

Moldboard plowing + single chisel plowing reduced fresh weight of broad–leaved weeds more than other treatments but without significant difference in 2005 season. The significant reduction on fresh weight of broad–leaved weeds was shown when comparing between MBP + SCP with double chisel plowing or no-tillage during 2006 season. The next treatment was DCP for depressing fresh weight significantly compared to NT. 

The reduction in fresh weight of broad–leaved weeds was estimated by 39.49 % and 73.94 % with MBP + SCP and 29.40 % and 40.39 % with DCP as compared with NT during 2005 and 2006 seasons respectively.  

It was clear that the decrease in fresh weight of broad-leaved weeds may be due to the decrease in number of broad-leaved weeds (Table, 8). These results are similar to those reported by Hussein and Shatla (2004).
3. Effect of nitrogen fertilizer treatments (organic and mineral):

Data in Table (11) indicate that fresh weight of broad–leaved weeds significantly affected by N application treatments during the two seasons. 


The response of broad–leaved weeds to all N forms and rates being single or in combination was high, where the control (zero nitrogen application) gave the lowest fresh weight of broad–leaved weeds. The highest value was recorded with application of 60 kg ON /fed. followed by 60 kg ON + 60 kg MN / fed. in 2005 season, and with application of 120 kg MN / fed. followed by 60 kg ON + 120 kg MN /fed. in 2006 season. These results are in agreement with results obtained by Abd El-Hamid (2004) and El-Maihy (2007).
4. Interactions effect:


Fresh weight of broad-leaved weeds was significantly affected by tillage treatments X nitrogen treatments interaction only during 2006 season.


The lowest weed biomass of broad-leaved weeds was shown in all fertilized plots treated by MBP + SCP followed by DCP (Table, 11). On the other hand, results showed great depression in fresh weight of broad-leaved weeds with all tillage treatments in plots received zero nitrogen.

B.5. Fresh weight of grassy weeds:

The results in Table (12) indicate the effect of the preceding winter crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on fresh weight of grassy weeds (g / m2) of maize plots in 2005 and 2006 seasons.  

1. Effect of preceding crops: 

Data in Table (12) indicate no significant effect on fresh weight of grassy weeds as affected by preceding winter crops. Fresh weight of grassy weeds slightly decreased in maize plots planted sequent to egyptian clover than to wheat in 2005and 2006 seasons.

The reduction was estimated by 23.10 % and 11.84 % for fresh weight of grassy weeds in first and second season, respectively.

2. Effect of tillage treatments:

Fresh weight of grassy weeds in maize field was significantly affected by tillage treatments during 2005 and 2006 seasons (Table, 12). 

Both tillage treatments of MBP + SCP and DCP significantly decreased fresh weight of grassy weeds during the two successive seasons. The superiority for depressing grassy 
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weeds biomass was recorded with MBP + SCP with a significant difference in 2006 season compared to DCP.

Reduction in fresh weight of grassy weeds was estimated by 73.58 % and 67.62 % with MBP + SCP and 56.59 % and 42.14 % with DCP compared to NT during the first and second season, respectively. 

It was clear that the decrease in fresh weight of grassy weeds (g/m2) is due to the decrease in number of grassy weeds as precented in Table (9). Similar results were obtained by El-Douby and Mouhamed (2002). 

3. Effect of nitrogen fertilizer treatments (organic and mineral):

Results in Table (12) show a significant effect of nitreogen treatments on fresh weight of grassy weeds /m2 during 2005 and 2006 seasons in maize field.

The application of 60 kg ON /fed. reduced the previously mentioned character than other N treatments. The next lower treatment for reducing fresh weight of grassy weeds was zero N treatment. Results also show an increase in fresh weight of grassy weeds as N rate increased. Whereas, the highest value of fresh weight of grassy weeds was recorded with application of 60 kg ON + 120 kg MN /fed. during the first and second season. 

Reduction was estimated by 38.20 % and 32.77 % with 60 kg ON /fed. treatment and 25.29 % and 35.22 % for the control treatment compared to the highest N rate 60 kg ON + 120 kg MN /fed. during 2005 and 2006 seasons, respectively. Such obtained results are in harmony with those reported by Abd El-Hamid (2004) and El-Maihy (2007). 
4- Interactions effect:


Results in Table (12) show no significant effect for the interaction between all treatments under study during 2005 and 2006 seasons, except interaction between tillage treatments X nitrogen fertilization treatments in the first season as well as between preceding crops X tillage treatments during the second one. The significant interaction between all treatments was shown on 2006 season for fresh weight of grassy weeds. 

All fertilized plots treated by MBP + SCP followed by DCP recorded the lowest fresh weight of grassy weeds. The most effective interaction treatment for depressing fresh weights of grassy weeds was MBP + SCP X either zero or 60 kg MN /fed. during the first season. While, plots received 60 kg ON + 60 kg MN /fed. without tillage obtainel the highest fresh weight of grassy weeds.


Concerning the interaction between preceding crops X tillage treatments results show a gradually depression in fresh weight of grassy weeds under MBP + SCP followed by DCP followed by NT treatment under clover and wheat as a preceding crops. (Table 12) 

The highest fresh weight of grassy weeds (118.1 g) was recorded by planting maize after wheat under NT treatment which fertilized with 60 kg ON + 120 kg MN /fed. in 2006 season, and the lowest value (16.8 g) was obtained from planting maize after clover and soil preparation was by MBP + SCP with soil fertilized by 60 kg ON /fed. during the same season. 

B.6. Total fresh weight of weeds:

Results in Table (13) show the effect of the preceding winter crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on total fresh weight of weeds (g/m2) in maize plots during 2005 and 2006 seasons.  
1. Effect of preceding crops:

Total fresh weight of weeds was not significantly affected by the preceding winter crops. However, a slight depression in total fresh weight of weeds was found in maize plots sequent to Egyptian clover than to wheat in 2005 and 2006 seasons, (Table 13). 

The reduction in weed biomass was estimated by 11.42 % and 3.43 % in first and second season, respectively. 

2. Effect of tillage treatments:


Results in Table (13) show that tillage treatments significantly reduced total fresh weight of weeds (g/m2) in the two seasons compared to no-tillage treatment. 

The appliance of MBP +SCP treatment show the superiority for reducing total fresh weight of weeds with significant difference compared to double chisel plowing in 2006 season only. 

Reduction in total fresh weight of weeds was 63.26 and 71.42 % with using moldboard plowing + single chisel plowing 
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reached 48.39 and 41.09 % with using double chisel plowing in the two seasons, respectively,  

The lowest total fresh weight of weeds was 85.5 and 60.3 g/ m2 which recorded with MBP + SCP in the 2005 and 2006 seasons, respectively. The highest total fresh weight of weeds (232.7 and 211.0 g / m2) was obtained with NT treatment, in the first and second season, respectively.
It could be concluded that all tillage treatments were significantly superior in depressing total fresh weight of weed (g/m2) compared with the NT treatment. The best tillage treatment in reducing weeds biomass was MBP + SCP treatment.  

The tillage treatments on depressing weed fresh weight may be due to its good role on reducing total number of weeds / m2 as precented in (Table, 10). These results agree with those obtained by Shafshak et al., (1996); Mohamed (1999); El-Douby and Mouhamed (2002); Gomaa (2003) and Shafshak et al., (2003).    

3. Effect of nitrogen fertilizer treatments (organic and mineral):


It is clear that the application of nitrogen forms ( organic or mineral)  either single or in combination increased total fresh weight of weeds compared to the control treatment during the two experimental seasons, while its significant effect was clear in 2006 season, Table (13).


Results show that as plots received more doses of nitrogen fertilizer, total fresh weight of weeds increased. The highest increase in total fresh weight of weeds was more pronounced in plots fertilized with 60 kg ON + 60 kg MN /fed. followed by those of 60 kg ON + 120 kg MN /fed. in 2005 season.


In 2006 season, the two high doses of nitrogen 60 kg ON +120 kg MN /fed. and 120 kg MN /fed. gave the highest increase in total fresh weight of weeds with a significant difference compared to other nitrogen treatments. The next treatment for such effect was 60 kg ON + 60 kg MN /fed. which showed significant increase in total fresh weight of weeds compared to 60 kg ON /fed. or the control treatment. On the same trend, application of 60 kg ON /fed. significantly increased the same characters of weeds compared to the control treatment.

Results show the role of nitrogen in improving weeds growth as receiving more doses of nitrogen. Such results are in agreement with that obtained by El-Metwaly et al., (2001); Naiem (2001); Turk et al., (2003); Abd El–Hamid (2004) and El-Maihy (2007).

4- Interactions effect:

Total fresh weight of weeds was significantly affected by the interaction between preceding crops X tillage treatments; preceding crops X nitrogen fertilization treatments during 2005 season, and between tillage treatments X nitrogen fertilization treatments as well as between preceding crops X tillage treatments X nitrogen fertilization treatments during 2006 season, (Table, 13)


The highest reduction in weeds biomass always obtained with using MBP + SCP in maize plots planted either after clover or wheat as preceding crops the next decrease in total fresh weight of weeds was due to the interaction between DCP X preceding crops. Meanwhile, the interaction effect between NT X preceding crops failed to depress fresh weight of weeds and caused the highest increase in such studied parameter.


Total fresh weight of weeds generally reduced in maize after clover compared to wheat as a preceding crops in all of the fertilized plots (Table, 13).


Plots received zero nitrogen depressed total fresh weight of weeds more when maize was after clover or wheat as preceding crops. On the other hand, the highest reduction in total fresh weight of weeds was shown for the interaction between 60 kg MN /fed. X clover as a preceding crop. While, the highest total fresh weight of weeds was obtained due to the interaction effect between 60 kg ON /fed. X wheat as a preceding crop.


Regarding the interaction effect on total fresh weight of weeds, data in Table (13) show that MBP + SCP X nitrogen treatments gave the best reduction on total fresh weight of weeds followed by DCP X nitrogen treatments. The highest reduction on total fresh weight of weeds was shown for the interaction between MBP + SCP X zero nitrogen treatment followed by MBP + SCP X 60 kg MN /fed. While, the highest total fresh weight of weeds was shown for the interaction between NT X 120 kg MN /fed. and 60 kg ON + 120 kg MN /fed. 

The highest value (272.6 g) recorded by planting maize after wheat under NT treatments and fertilized with 60 kg ON + 120 kg MN /fed. for total fresh weight of weeds during 2006 season, and the lowest value (36.6 g) was obtained from planting maize after clover and soil preparation was by MBP + SCP and soil fertilized with 60 kg ON /fed. during the same season. 

B.7. Dry weight of broad-leaved weeds:

Results in Table (14) clear the effect of preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on dry weight of broad-leaved weeds (g/m2) in maize plots during 2005 and 2006 seasons.  

1. Effect of preceding crops:

Dry weight of broad-leaved weeds in maize field was not affected by the preceding winter crops (Table, 14). Results show that wheat as a preceding crop for maize reduced dry weight of broad–leaved weeds than egyptian clover during the two experimental seasons.

2. Effect of tillage treatments:

Results in Table (14) show that tillage treatments significantly reduced dry weight of broad-leaved weeds (g/ m2) in 2006 season only compared to no-tillage treatment. 

The appliance of moldboared plowing + single chisel plowing has the superiority for reducing dry weight of broad-leaved weeds with significantly differed compared to other tillage treatments in the first season. The next effective treatment 
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was double chisel plowing which in turn recorded significant difference compared to no-tillage one. 

Reduction in dry weight of broad-leaved weeds was estimated by 41.10 and 74.64 % with using MBP + SCP and reached 30.89 and 41.81 % with using DCP in 2005 and 2006 seasons, respectively. Similar results were obtained by Hussein and Shatla (2004).
3. Effect of nitrogen fertilizer treatments (organic and mineral):


Dry weight of broad–leaved weeds was significantly affected by N treatments in 2006 season (Table, 14). 


The good effect on depressing dry weight of broad–leaved weeds was obtained by zero N treatment (control) and 60 kg MN /fed. during the first season and by zero N treatment followed by 60 kg ON /fed. with a significant difference during the second season. Higher N fertilization treatment increased dry weight of broad-leaved weeds at different forms. These results are in agreement with what was obtained by Moshtohry et al., (1995); El–Moursy and Badawi (1998) and El-Maihy (2007)

4. Interactions effect:

Results in Table (14) show a significant effect on dry weight of broad-leaved weeds by the interaction between tillage treatments and nitrogen fertilization treatments during 2006 season. 

The MBP + SCP treatment was the best for reducing dry weight of broad-leaved weeds on all fertilized plots followed by DCP treatment.

The interaction between MBP + SCP X zero nitrogen fertilization gave the highest reduction for dry weight of broad-leaved weeds. While, the interaction between NT X 120 kg MN /fed. or 60 kg ON + 120 kg MN /fed. gave the highest dry weight of broad-leaved weeds. 

B.8. Dry weight of grassy weeds:

Results in Table (15) show the effect of preceding crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral) and their interactions on dry weight of grassy weeds (g/m2) in maize plots during 2005 and 2006 seasons.  

1. Effect of preceding crops:

Results in Table (15) indicate that using either egyptian clover or wheat as preceding crops to maize gave no significant effect on dry weight of grassy weeds. However, egyptian clover reduced dry weight of grassy weeds by 23.56 % and 10.88 % in maize field as compared to wheat during 2005 and 2006 seasons, respectively. 
2. Effect of tillage treatments:

Dry weight of grassy weeds was significantly affected by tillage treatments during 2005 and 2006 seasons, as presented in Table (15).
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Tillage treatments of MBP + SCP decreased  dry weight of grassy weeds significantly compared to other tillage treatments during 2005 and 2006 seasons, except for DCP in 2005 season. The DCP was the next for decreasing dry weight of grassy weeds with significant difference compared to NT treatment during the two experimental seasons.

Reduction in dry weight of grassy weeds was estimated by 73.78 % and 65.06% with MBP + SCP and 56.75 % and 40.08 % with DCP during 2005 and 2006 seasons, respectively. These results agree with those reported by El-Douby and Mouhamed (2002).
3. Effect of nitrogen fertilizer treatments (organic and mineral):


Data in Table (15) show a significant difference on dry weight of grassy weeds as affected by N fertilization treatments during 2005 and 2006 seasons. 

The most effective treatments for depressing dry weight of grassy weeds were 60 kg ON /fed. and zero N application (control).


The application of different N forms at high rates being single or in combination increased dry weight of grassy weeds to reach the maximum dry weight of 16.55 and 9.69 g/ m2 was recorded with 60 kg ON + 120 kg MN /fed. during the first and second season, respectively.The results are similar to those recorded by Moshtohry et al., (1995); El-Moursy and Badawi (1998) and El-Maihy (2007).
4- Interactions effect:


Dry weight of grassy weeds was significantly affected by the interaction between preceding crops and tillage treatments during 2005 season, and between tillage treatments and nitrogen fertilization treatments during the two experimental seasons. whereas, the significant interaction between preceding crops X tillage treatments X nitrogen fertilization treatments on dry weight of grassy weeds was shown on 2006 season (Table, 15).


concerning the interaction between preceding crops X tillage treatments on dry weight of grassy weeds, results indicate that MBP + SCP after clover or wheat gave the best reduction for dry weight of grassy weeds followed by DCP X clover or wheat as a preceding crops. NT X preceding crops interaction recorded the highest values for dry weight of grassy weeds. 


Data in Table (15) show that using MBP + SCP on all fertilized plots decreased dry weight of grassy weeds followed by DCP. The best reduction for dry weight of grassy weeds was shown for the interaction of MBP + SCP X zero nitrogen treatment and 60 kg MN /fed. during the two seasons. On the other hand, the highest dry weight of grassy weeds was recorded for the interaction between NT X 60 kg ON + 60 kg MN /fed. and 60 kg ON + 120 kg MN /fed. during the two experimental seasons. 

The highest value (17.48 g for dry weight of grassy weeds) was recorded by planting maize after wheat under NT system and fertilized with 60 kg ON + 120 kg MN /fed. during 2006 season, and the lowest value (2.74 g) was obtained from planting maize after clover with soil prepared by MBP + SCP and plots fertilized with 60 kg ON /fed. during the same season. 

B.9. Total dry weight of weeds:

Results in Table (16) clear the effect of the preceding winter crops, tillage treatments, nitrogen fertilizer treatments (organic and mineral), and their interactions on total dry weight of weeds (g/m2) in maize plots during 2005 and 2006 seasons.  

1. Effect of preceding crops:

Total dry weight of weeds was not significantly affected by the preceding winter crops. However, a slight depression in dry weight of weeds was found in maize plots after egyptian clover than wheat in 2005 and 2006 seasons, (Table, 16). The reduction was estimated by 13.86 and 6.17 % for dry weight of weeds in 2005 and 2006 seasons, respectively. 

2. Effect of tillage treatments:-

It is clear from the data in Table (16) that total dry weight of weeds was significantly affected by tillage treatments during the two seasons.
Moldboard plowing + single chisel plowing was the most effective in decreasing total dry weight of weeds which was followed by DCP. 

The difference was significant only between MBP + SCP and NT in 2005 season, but in 2006 season significant difference was shown between all of the applied tillage treatments.  
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The reduction in total dry weight of weeds was 65.94 % and 69.85 % with MBP + SCP and 50.52 % and 40.95% with DCP compared to NT treatment during 2005 and 2006 seasons, respectively. These results agree with those reported by Shafshak et al., (1996); Mohamed (1999); El-Douby and Mouhamed (2002); Gomaa (2003) and Shafshak et al., (2003).    

3. Effect of nitrogen fertilizer treatments (organic and mineral):


It is clear that the application of nitrogen forms ( organic or mineral)  either single or in combination increased total dry weight of weeds compared to the control treatment during the two experimental seasons, while its significant effect appeared in 2006 season only, (Table, 16)


Total dry weight of weeds reached its lowest values of 16.52 and 11.96 g/m2 during 2005 and 2006 seasons for zero N treatment (control) and increased as N treatment increased in any form to score the maximum values of 23.18 under 60 kg ON + 60  kg MN /fed. during 2005season  and 18.63 g/m2 with fertilized by 60 kg ON + 120  kg MN /fed. in 2006 season. 


These results appear the role of nitrogen for improving weeds growth receiveing more doses of nitrogen. Many investigators obtained similar results as Ognjanovic (1990), Moshtohry et al., (1995); El-Metwaly et al., (2001) Naiem (2001); Abd El–Hamid (2004) and El-Maihy (2007).

4- Interactions effect: 


Results in Table (16) show a significant effect for the interaction between preceding crops and tillage treatments, preceding crops and nitrogen fertilization treatments during 2005 season. While, the interaction effect during 2006 season was shown between tillage treatments and nitrogen fertilization treatments as well as preceding crops X tillage treatments X nitrogen fertilization treatments. 


The interaction between preceding crops X tillage treatments gave the lowest values for total dry weight of weeds with using MBP + SCP after clover or wheat as a preceding crops, which followed by DCP after the either of the two preceding crops. 


Data in Table (16) show interaction effect between the preceding crops and zero nitrogen which generally gave the lowest total dry weight of weeds. While, the highest total dry weight of weeds was obtained by the interaction effect between 60 kg ON /fed. after wheat which followed by 60 kg ON + 60 kg MN /fed. after clover. On the other hand, the lowest depression on dry weight of weeds was recorded with 60 kg MN /fed. X clover preceding crop which followed by 60 NO X as a clover preceding crop. 


Concerning the interaction between tillage treatments and nitrogen fertilization treatments on total dry weight of weeds, data show a gradually decrease in total dry weight of weeds for the interaction between MBP + SCP X nitrogen treatments which followed by DCP X nitrogen treatments. The best reduction in total dry weight of weeds was recorded with the interaction between MBP + SCP X zero nitrogen treatment. While, the highest values for total dry weight of weeds was recorded by the interaction between NT X 60 kg ON + 120 kg MN /fed. followed by 120 kg MN /fed. 

It is clear that planting maize after wheat under NT which fertilized with 60 kg ON + 120 kg MN /fed. gave the maximum total dry weight of weeds (32.60 g). On the other hand, the minimum total dry weight of weeds (4.97 g) was obtained from planting maize after clover and soil preparation was by MBP + SCP in unfertilized plots.

C. Growth characters of maize:

C.1. Plant height:


Results in Table (17) present plant height of maize as affected by the preceding winter crops, tillage treatments and nitrogen fertilizer treatments as well as their interactions in 2005 and 2006 seasons. 

1. Effect of preceding crops:


Results indicate that preceding winter crops significantly influence maize plant height during the two seasons. The tallest plants of 267.4 and 272.3 cm were obtained from maize plants preceded by clover in the first and second season, respectively. 

It could be concluded that plant height of maize after clover was higher than planted after wheat. The increase in plant height after clover may be due to the beneficial effect of nitrogen fixation by the rhyzobial nodule bacteria which favorably affect plant growth and to the increase in organic matter content of the soil after clover as compared with wheat Table (1). Many investigators obtained similar results as Bader(1999); Khalil et al., (1999); Shams (2000); Farghly (2001); Khalil et al., (2001); El-Douby (2002); Abd Alla (2003); Toaima and Saleh (2003); Nawar (2004) and El-Maihy (2007).

2. Effect of tillage treatments:


The effect of tillage treatments on plant height was significant in the two seasons. Tallest plants were those obtained when soil preparation by moldboard plowing + single chisel plowing being 261.7 and 265.0 cm in the first and second season, 
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respectively. Whereas, the shortest plants were of no-tielled soil (252.2 and 250.3 cm in the first and second season, respectively). 

It could be concluded that moldboard plowing in general, and combined with chisel plowing in particular, positively affected maize growth expressed in plant height probably due to greater root penetration in the soil and consequently higher nutrient and water uptake absorption. Similar results were obtained by Awad et al., (1994); Mohamed (1999); Gomaa and El-Douby (2002); Vetsch and Randall (2002); Abou Keraisha and Farghaly (2003); Gomaa (2003) and Hussein and Shatla (2004).
3. Effect of nitrogen fertilizer treatments (organic and mineral):

Similar, nitrogen fertilization fertilizer treatments had a significant effect on this trait in the two seasons. The application of 60 ON + 120 MN /fed. in 2005 season significantly increased maize plant height by 22.21, 17.83, 12.53, 1.80 and 7.20 %, compared with the zero, 60 kg ON, 60 kg MN, 120 kg MN and 60 kg ON + 60 kg MN /fed. respectively. In second season, the corresponding increases in plant height were 24.76, 18.33, 11.69, 1.97, and 6.55%. 
The increase in maize plant height with the increase in nitrogen application may be attributed to the increase in meristimatic activity which induced by nitrogen application which in turn stimulate the increase in number and size of cell in maize stem. Many investigators came out with similar results as Gomaa and El-Douby (2002); Saleh and Nawar (2003); Toaima and Saleh (2003); Zohary and Farghaly (2003); Nawar (2004); Suleiman (2004); Abdel–Hameed (2005); Ash–Shormillesy (2005); El–Gezawy (2005); Nofal et al., (2005 a); Nofal et al., (2005 b); Bader and Othman (2006) and  El-Maihy (2007).

4. Interactions effect: 


Data for the interaction effect between preceding crops and tillage treatments, results in Table (17) show that maize plant height significantly affected by such interaction in the two seasons. 


Results reveal higher value recorded by planting maize after clover where soil prepared by MBP + SCP. The highest values recorded by this combination were 271.0 and 276.5 cm in the first and second season, respectively. Whereas planting maize after wheat under NT gave the shortest plants of 241.3 and 233.7 cm in the first and second season, respectively.

It could be concluded that the performance of plant height due to tillage treatments was significantly influenced by the preceding winter crops under study.

The interaction effect between preceding crops and nitrogen fertilization was significant on plant height (Table 17). It is clear that the tallest maize plants were obtained by planting maize after clover which fertilized by 60 kg ON + 120 kg NM /fed. which was 290.3 and 294.8 cm in the first and second season, respectively. Whereas, the shortest plants of maize were obtained after wheat with no nitrogen fertilization (218.3 and 208.3 cm in the first and second season, respectively). Such results agree with those reported by Shams (2000), Farghly (2001), El-Douby (2002) and El-Maihy (2007). 
The interaction between tillage treatments and the applied nitrogen fertilization treatments indicate significant effect on plant height of maize in 2006 season, where the highest value recorded for MBP + SCP combined with 60 ON + 120 MN /fed. (290.4 cm), and the lowest value (215.0 cm) was obtained from NT under unfertilized soil. Similar results were also obtained by Gomaa and El-Douby (2002).
Concerning the interaction effect between preceding crops, tillage treatments and nitrogen fertilization on plant height, results in Table (17) show significant effect in the two seasons. The tallest plant of 293.3 and 299.0 cm in the first and second season, was obtained by planting maize after clover using MBP + SCP which fertilized with 60 kg ON + 120 kg MN /fed. Whereas, planting maize after wheat using NT and no nitrogen fertilization gave the shortest plant height (204.5 and 188.5 cm in the first and second season, respectively). 

These results show that under the conditions of the experiments, this trait was greatly influenced by the intensity of seedbed preparation under clover crop with higher nitrogen treatments under study. 

C.2. Ear height:  

Ear height of maize as affected by preceding winter crops, tillage treatments, and nitrogen fertilizer treatments (organic and mineral) as well as their interactions in 2005 and 2006 seasons, are presented in Table (18).
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1. Effect of preceding crops:

Results indicate that preceding winter crops significantly affected ear height of maize plants in the two seasons. Maize preceded by clover has the highest height for the ears position on the stalk which was 119.2 and 121.4 cm in the first and second season, respectively. Clover as a preceding crop significantly increased ear position on the stalk by 8.56 and 9.86 cm in the first and second season, respectively than after wheat.

These results may be a consequence of raising maize plant height due to the suitable preceding crop (clover). These results agree with those reported by Awad et al., (1994); Hussein et al., (1998); Bader (1999); Khalil et al., (1999); Shams (2000); Farghly (2001); Khalil et al., (2001); El-Douby (2002) ; Abd Alla (2003) and El-Maihy (2007).

2. Effect of tillage treatments:


Results also indicate that tillage treatments significantly affected ear height on maize stalk during 2005 and 2006 seasons. MBP + SCP significantly raised the position of ears on stalks (116.4 and 118.5 cm in the first and second season, respectively). Whereas, the lowest position of ears (111.8 and 112.6 cm) were recorded in the no-tilled soil in 2005 and 2006 seasons, respectively. 

These results may be a consequence of raising maize plant hight due to the suitable tillage treatment (moldboarding followed by chisel plowing) proved to have higher ear postion of the stalk of maize plants. Similar results were obtained by Awad et al., (1994) and Hussein and Shatla (2004).         

3. Effect of nitrogen fertilizer treatments (organic and mineral):


Results show that nitrogen fertilizer treatments under study significantly increased ear height on maize stalk in the 2005 and 2006 seasons. 


In first season, applying N at 60 kg ON + 120 kg MN /fed. significantly increased ear height by 9.76, 2.15, 16.65, 22.10 and 26.43 % compared with the 60 kg ON + 60 kg MN, 120 kg MN, 60 kg MN, 60 kg ON and zero nitrogen /fed. respectively. In second season, the corresponding respective increases were 7.65, 2.21, 15.73, 21.48 and 28.34 %.


The positive effect of nitrogen application on ear height of maize is mainly due to the effect of nitrogen on the vegetative growth particularly plant height. Many investigators obtained similar results as Abd El–All (2002); Saleh and Nawar (2003); Toaima and Saleh (2003); Zohary and Farghaly (2003); Ash–Shormillesy (2005); El-Gezawy (2005); Nofal et al., (2005 a); Bader and Othman (2006) and El-Maihy (2007).       
4. Interactions effect: 


Data in Table (18) show that the interaction between preceding crops and nitrogen fertilization in the two seasons and between tillage treatments and nitrogen fertilization in the second season significantly affected ear height. 

The significant interaction between preceding winter crops and nitrogen fertilization in 2005 and 2006 seasons, results indicate that the highest values of ears position on the stalk (132.3 and 134.4 cm in the first and second season, respectively), were obtained by planting maize after clover under 60 kg ON + 120 kg MN /fed. Whereas, the lowest positions were 96.4 and 94.2 cm in the same respective two seasons were obtained from planted maize after wheat under the unfertilized soil. The results agree with those reported by Shams (2000); Farghly (2001); El-Douby (2002) and El-Maihy (2007).
The highest value (131.5 cm) of this trait was recorded with MBP + SCP under 60 kg ON + 120 kg MN /fed. While, the lowest ear position was 96.4 cm which was obtained from no-tilled soil with zero nitrogen treatment in 2006 season.

C.3. Number of green leaves per plant:


The effects of preceding winter crops, tillage treatments, nitrogen fertilizer treatments and their interactions on number of maize green leaves per plant during 2005 and 2006 seasons are presented in Table, 19.

1. Effect of preceding crops

Data presented in Table (19) indicate that the number of green leaves / plant of maize was significantly affected by the preceding winter crops in the two seasons. The highest number of green leaves per plant was 12.47 and 12.49 which obtained from maize plants preceded by clover in the first and second season, respectively.

In conclusion, clover as winter preceding crops was significantly superior to wheat. Such result proved that clover is 
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the prover preceding crop for maize. The results agree with those reported by El-Maihy (2007).  
2. Effect of tillage treatments: 

Results show that tillage treatments significantly affected number of green leaves per plant in the 2005 and 2006 seasons (Table 19).

The MBP + SCP produced the highest number of green leaves per plant (12.16 and 12.14) and NT produced the lowest number (11.63 and 11.40) in the first and second season, respectively. Such results agree with those reported by Awad et al., (1994) and Mohamed (1999), where they found that number of leaves per plant at 60, 75 and 90 days from planting was significantly increased by using appropriate seedbed preparation in the two seasons. The MBP + SCP treatment gave the highest number of green leaves per maize plant. 

3. Effect of nitrogen fertilizer treatments (organic and mineral):    

Data in Table (19) show that a significant difference between nitrogen fertilizer treatments on number of green leaves per plant in the two seasons. In 2005 season, the application of 60 kg ON + 120 kg MN /fed. significantly increased the number of green leaves per plant by 32.18, 25.35, 12.18, 1.91, and 5.37 % compared to the zero, 60 kg ON, 60 kg MN, 120 kg MN, and 60 kg ON + 60 kg MN /fed. respectively. In 2006 season, the corresponding increases in these studied trends were 40.04, 30.43, 14.31, 2.66, and 8.17 %. 

The increase in number of green leaves per plant of maize may be due to the role of nitrogen in encouraging the juvenility and active persistence of meristimic tissues in maize plant. Number of green leaves could be considered an external expression of the meristimatic activity in plants. Many investigators obtained similar results as El-Sheikh (1993); El-Amin (1994); Awad et al., (1994); Younis et al., (1994); Abdullah (1995); El-Habbak and Shams El-Din (1996); Bader et al., (1997); Faisal and Shalaby (1998); Mabrouk and Aly (1998) and El-Maihy (2007).

4. Interactions effect: 

Results presented in Table (19) show that the interaction between preceding crops and tillage treatments in the two seasons; the interaction between preceding crops and nitrogen fertilization; the interaction between tillage treatments and nitrogen fertilization as well as the interaction between the three factors in the second season significantly affected number of green leaves per plant. 

The significant interaction between preceding crops and tillage treatments in the first and second season, indicate that the highest number of green leaves per plant (12.62 and 12.73 green leaves) respectively was obtained from maize which was planted after clover using MBP + SCP. Whereas, the lowest number of green leaves per plant was 10.98 and 10.56 green leaves in the first and second season, respectively were obtained from maize preceded by wheat in no-tielled soil.  

Data also, indicate that the number of green leaves per plant was significantly affected by clover as a preceding crop X 60 kg ON + 120 kg MN /fed. MBP + SCP X 60 kg ON + 120 kg MN /fed. and clover as a preceding crop X MBP + SCP X 60 kg ON + 120 kg MN /fed. only in 2006 season, which recorded the highest values of 14.13, 13.73 and 14.30 green leaves / plant, respectively. Whereas, the lowest values were 8.69, 9.07 and 7.95 green leaves which recorded by (wheat as a preceding crop X zero N), (NT X zero N) and (wheat as a preceding crop X NT X zero N application), respectively.  

C.4. Leaf area index (LAI): 


Leaf area index (LAI) in 2005 and 2006 seasons as affected by preceding winter crops, tillage treatments and nitrogen fertilizer treatments as well as their interactions are presented in Table (20).

1. Effect of preceding crops:


Data reveal that preceding crops significantly affected LAI of maize in the two experimental seasons. The highest value of LAI was obtained from plants preceded by clover (4.71 and 4.75 cm in the first and second season, respectively) and lowest values (3.98 and 4.02 cm in the first and second season, respectively) were noticed when maize planted after wheat. The results agree with those reported by Awad et al., (1994); Hussein et al., (1998); Bader (1999); Shams (2000); Khalil et al., (2001);  Abd El-All (2002); Abd Alla (2003); El-Douby (2002) and Khalil and Nawar (2004) and El-Maihy (2007), They found that planting maize after leguminous crops increased 
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ear leaf area compared to planting maize after non-leguminous crops. 
2. Effect of tillage treatments: 

Results reveal that tillage treatments significantly affected LAI in the two successive seasons, (Table, 20).

The best treatment was for moldboard plowing + single chisel plowing markedly surpassed the two other treatments and recorded 4.52 and 4.60 in the first and second season, respectively. Whereas, no-tilled soil treatment was significantly inferior compared to the other the two tillage treatments which was recorded 4.08 and 4.10 during the two seasons, respectively in LAE of maize. Many investigators obtained similar results as Erbach et al., (1986); Awad et al., (1994); Mohamed (1999); Gomaa and El-Douby (2002); Gomaa (2003) and Hussein and Shatla (2004), they found that ear leaf area was significantly increased by the applied tillage treatments and the appropriate soil preparation where moldboard plowing increased ear leaf area of maize.

3. Effect of nitrogen fertilizer treatments (organic and mineral):

Concerning the effect of nitrogen fertilizer treatments on LAI, results showwd that nitrogen significantly increased LAI in the the two seasons. 

The application of 60 kg ON + 120 kg MN /fed. significantly surpassed all other N treatments under study to affect LAI in the two seasons. This treatment induced significant increases in LAE such increase was 81.06, 60.77, 28.24, 5.01 and 14.02 % in LAI compared with zero, 60 kg ON, 60 kg MN, 120 kg MN, and 60 kg ON + 60 kg MN /fed. respectively, in the first season. The corresponding increases in the second season were 96.13, 66.27, 26.59, 4.89 and 15.32 %. 

The present results are good evident for the role of nitrogen expressed the vegetative growth in terms of a marked increase in leaf area index. These results are in agreement with that obtained by Moshtohry et al., (1995), Shafshak et al., (1995), El–Agamy et al., (1999); Zaghloul (1999); El-Nagar (2002) and Suleiman (2004).  

4. Interactions effect:


Data for the effect of interaction between preceding crops and tillage treatments in the second season; as well as between preceding winter crops and nitrogen fertilization in the two seasons on LAI show that this studied trait was significantly affected (Table 20).


The significant interaction between preceding crops and tillage treatments in the second season indicate that the maximum LAI (4.93) obtained from maize preceded by clover when using MBP + SCP. While, the lowest once (3.65) was produced from planting maize preceded by wheat with no-tilled soil.


The significant interaction between preceding crops and nitrogen fertilization in the first and second season, indicated that the maximum LAI of 5.79 and 5.95, respectively were obtained from maize planted after clover under 60 kg ON + 60 kg MN /fed. Whereas, the lowest LAI of 2.62 and 2.40 were obtained from maize preceded by wheat with zero nitrogen, respectively in the first and second season. 
C.5. Stem diameter: 

Results in Table (21) present the means of maize stem diameter as affected by preceding winter crops, tillage treatments and nitrogen fertilizer treatments as well as their interactions in 2005 and 2006 seasons. 

1. Effect of preceding crops:

The differences between stem diameter were significantly affected by preceding winter crops in the two seasons. Maize preceded by clover recorded the highest values of stem diameter which were 2.23 cm and 2.27 cm in the first and second season, respectively. On the other hand, the lowest values of 2.14 and 2.17 cm were produced from planting maize after wheat in the two subsequent seasons. It could be concluded that clover in general had better effect than wheat on the stem diameter of succeeding maize. The results agree with those reported by Hussein et al., (1998); Bader (1999); El-Douby (2002); Abd Alla (2003); Toaima and Saleh (2003) and El-Maihy (2007).

2- Effect of tillage treatments:

The results indicate that stem diameter was significantly affected by tillage treatments in 2005 and 2006 seasons. The greatest stem diameter was recorded by MBP + SCP treatment of soil preparation being 2.22 and 2.27 cm in the first and second season, respectively. Whereas, NT treatment recorded the lowest 
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stem diameter which was 2.13 and 2.16 cm in the first and second season, respectively. On the other hand, the differences in stem diameter were below the level of significance between MBP + SCP and DCP treatments. It could be concluded that the intensive tillage (MBP + SCP) positively affected stem diameter. The results agree with those reported by Mohamed (1999) and Hussein and Shatla (2004). 
3- Effect of nitrogen fertilizer treatments (organic and mineral): 

Concerning nitrogen fertilization, results in Table (21) show that stem diameter was significantly increased by the applied N treatments compared with the untreated plots in 2005 and 2006 seasons. 

In 2005 season, the application of 60 kg ON + 120 kg MN /fed. significantly increased maize stem diameter by 29.26, 22.73, 12.50, 1.67 and 7.52 % compared to zero, 60 kg ON, 60 kg MN, 120 kg MN, and 60 kg ON + 60 kg MN /fed. respectively. In 2006 season, the corresponding increases were 28.13, 21.78, 11.82, 1.65 and 6.49 %. Many investigators obtained similar results as Abdullah (1995); Bader et al., (1997); El–Moursy and Badawi (1998); El–Moursy et al (1998); Hussein et al., (1998); Zaghloul (1999); El–Douby et al., (2001) Toaima and Saleh (2003);  Ash–Shormillesy (2005) and El-Maihy (2007). 

4- Interactions effect:

The effect of the interaction between preceding winter crops and tillage treatments on stem diameter of maize plant was significant in 2006 season (Table, 21).

Results indicate that the highest stem diameter (2.31 cm) was recorded by planting maize after clover and soil prepared by MBP + SCP. Whereas, planting maize after wheat under NT gave the lowest value (2.09 cm).

The effect of the interaction between preceding winter crops and nitrogen fertilization on this trait was significant in the first and second season (Table, 21).

It is clear from the table that the highest values of stem diameter (2.50 and 2.52 cm) in the first and second season, respectively were obtained by planting maize after clover under 60 kg ON + 120 MN /fed. Whereas, the lowest values were those of planting maize after wheat under unfertilized soil which was 1.84 and 1.89 cm in the first and second season, respectively. The results agree with those reported by Hussein et al., (1998); El-Douby (2002) and El-Maihy (2007).      

C.6. Fresh weight of roots /plant: 


Data on fresh weight of roots per plant of maize at 45 days from planting as affected by the applied factors was obtained only for the second season (2006) and presented in Table (22). 
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1. Effect of preceding crops:


Results indicate that preceding winter crops significantly affected fresh weight of roots per plant. Maize preceded by clover has the highest value of root fresh weight was 82.96 g. 

It could be concluded that the fresh weight of roots /plant in maize was favourably affected after clover than wheat. That result are expected since clover enriches the soil with nitrogen and organic matter which in turn improves the physical, chemical and biological properties of the soil and this increases the growth of following plants.  

2- Effect of tillage treatments:

Results indicate significant effect for tillage treatments on fresh weight of roots per plant. The highest value of root fresh weight was recorded with MBP + SCP being 80.47 g with significant differences compared with the other two treatments. The lowest fresh weight was observed with NT being 61.11 g which was significantly lower compared with the highest by 24.06 %. 

It could be concluded that on intensive tillage treatment including moldboard plowing was more effective in increasing root fresh weight of maize plants at 45 days from planting. This is as a results of improving physical properties of the soil (decreased bulk density and increased soil porosity %), which is probably due to a deeper penetration of the root system through the soil and more nutrient and water absorption. 

3- Effect of nitrogen fertilizer treatments (organic and mineral):

It is also clear that nitrogen application treatments significantly increased root fresh weight of maize plant. The highest value of this trait (105.53 g) was obtained by adding 60 kg ON + 120 kg MN /fed. which increased root fresh weight by 282.49, 158.08, 51.97, 10.63 and 31.06 % compared to 0, 60 kg ON, 60 kg MN, 120 kg MN, and  60 kg ON + 60 kg MN /fed. respectively.

The positive effect of nitrogen application on this trait is probably due to the effect of N on the vegetative growth which appeared on root fresh weight per plant. 

4- Interactions effect:

Results presented in Table (22) show that the interaction between preceding winter crops and nitrogen fertilization; tillage treatments and nitrogen fertilization as well as among the interaction of the three applied factors significantly affected root fresh weight per plant in the 2006 season.

In general, the highest values of the fresh weight of roots per plant at 45 days from planting were 120.01, 118.93 and 138.63 g which were recorded by (clover as preceding crop X 60 kg ON + 120 kg MN /fed.), (MBP + SCP X 60 kg ON + 120 kg MN /fed.) and (clover as preceding crop X MBP + SCP X 60 kg ON+ 120 kg MN /fed.) respectively. Whereas, the lowest values were 19.40, 24.09 and 14.99 g which recorded for the following interactions: (wheat as preceding crop X zero N), (NT X zero N) and (wheat as preceding crop X NT X zero N/fed.) respectively. 

C.7. Tasseling date:

Results in Table (23) report the effect of preceding winter crops, tillage treatments and nitrogen fertilizer treatments (organic and mineral) and their interactions on tasseling date of maize plants in 2005 and 2006 seasons.

1. Effect of preceding crops:

Results indicate that tasseling date in maize was significantly affected by the preceding winter crops in 2005 and 2006 seasons which indicated a very slight reduction in number of days to 50% tasseling when maize preceded by clover Table (23).  

Results show that planting maize after clover reduced tasseling date by 1.90 and 2.28 days compared with wheat in 2005 and 2006 seasons, respectively.

It was evident that reduction in number of days to 50 % tasseling produced from planting maize after clover may be due to increasing the available nitrogen in the soil. Nitrogen encourages the meristematic activity and increase the vegetative growth which push maize plants towards the earlier tasseling .The results agree with those reported by Shams (2000) and El-Maihy (2007).

2- Effect of tillage treatments:

Results show that tillage treatments significantly affected tasseling date of maize plants in 2005 and 2006 seasons. The MBP + SCP treatment induced an earlier tasseling which was 
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64.17 and 64.48 days in the first and second seasons, respectively Table (23).   

It could be concluded that MBP + SCP positively affected tasseling date of maize. This result is mainly due to the increase in growth characters as probably which in turn improve the physical soil characteristics. Many investigators obtained similar results as Mohamed (1999) and Hussein and Shatla (2004). 
3- Effect of nitrogen fertilizer treatments (organic and mineral):

Data presented in Table (23) indicate that nitrogen application significantly affected tasseling date of maize in the two seasons. 

Results indicate that in 2005 season, applying 60 kg ON + 120 kg MN /fed. induced on earlier tasseling by 1.16, 0.37, 1.54, 2.25 and 2.62 days compared to 60 kg ON + 60 kg MN, 120 kg MN, 60 kg MN, 60 kg ON kg N /fed. and zero nitogen, respectively. The corresponding respective values in 2006 season were 0.37, 0.08, 1.42, 2.83 and 4.04 days.

It could be concluded that N induced earlier tasseling in maize as a result of enhancing early flowering through increasing the meristematic activity in plants. Many investigators obtained similar results as El-Habbak and Shams El-Din (1996), El–Agamy et al., (1999), Nofal (1999); Zaghloul (1999); Shams (2000); Soliman et al., (2001); Zohary and Farghaly (2003); Suleiman (2004); Nofal et al., (2005 a); Nofal et al., (2005 b) and El-Maihy (2007).    

4- Interactions effect:


Results in Table (23) show significant interaction effect on days to 50 % tasseling of maize plants between preceding crops and tillage treatments in the second season and between preceding crops and nitrogen fertilization in the first season.


The earliest tasseling date in the first season obtained from maize preceded by clover under 60 kg ON + 120 kg MN /fed. being 62.33 days. Such results agree with those reported by Abd El- Samie (1994) and Shams (2000). However, in the second season maize preceded by clover with MBP + SCP recorded the earliest tasseling date of 63.54 days. 

C.8. Silking date:


The effect of preceding winter crops, tillage treatments and nitrogen fertilization and their interactions on number of days from planting to 50 % silking in 2005 and 2006 seasons are presented in Table (24). It is worthy to note that the silking date followed the same pattern of response to all factors under study as that observed previously with tasseling date. 

1-Effect of preceding crops:

Results clear that silking date in maize was significantly affected by the preceding winter crops in 2005 and 2006 seasons. 

Maize preceded by clover reduced silking date by 2.27 and 2.44 days compared with what was preceded by wheat in first and second season, respectively. These results might be due to the good residual effect of clover in these soil properties. The results agree with those reported by Abd El-Samie (1994); 
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Awad et al., (1994); Shams (2000) Abd El-All (2002) and El-Maihy (2007).

2- Effect of tillage treatments:

The applied tillage treatments significantly affected silking date of maize plants in the two successive seasons. 

The MBP + SCP induced an earlier silking date which was 67.17 and 67.25 days in the first and second season, respectively. 

It could be concluded that MBP + SCP positively affected silking date of maize as a result of enhancing growth characters of maize plants. Similar results were also obtained by Awad et al., (1994); Mohamed (1999) and Hussein and Shatla (2004). 

3- Effect of nitrogen fertilizer treatments (organic and mineral):

Data presented in Table (24) show that the application of nitrogen significantly induced earlier silking of maize plants in the two seasons. 

In 2005 season, applying 60 kg ON + 120 kg MN /fed. induced an earlier silking by 1.42, 0.55, 1.92, 2.92 and 3.30 days compared to 60 kg ON + 60 kg MN, 120 kg MN, 60 kg MN, 60 kg ON kg N /fed. and zero N. respectively. The corresponding respective values in 2006 season were 0.63, 0.29, 1.71, 3.17 and 4.21 days. 

It could be concluded the N earliest silking in maize as a result of N application due to its effect in enhancing the vegetative growth and increasing the meristematic activity in plants. Similar results were also obtained by El-Habbak and Shams El-Din (1996); El–Agamy et al., (1999); Nofal (1999); Zaghloul (1999); Shams (2000); Soliman et al., (2001); Abd El–All (2002); Zohary and Farghaly (2003); Suleiman (2004); Nofal et al.,(2005 a); Nofal et al., (2005 b) and El-Maihy (2007).

4- Interactions effect: 

Results presented in Table (24) show that the significant interaction effect was obtained between each of the two applied factors as preceding crops X tillage treatments in the two seasons as well as preceding crops X nitrogen fertilization and tillage treatments X nitrogen fertilization in the first season. Whereas, the interaction among the three experimental factors was not significant. 

The earliest silking date in the first season was recorded by combining MBP + SCP with maize preceded clover (66.21 days), maize preceded clover under 60 kg ON + 120 kg MN /fed. (64.75 days) and combining MBP + SCP with 60 kg ON + 120 kg MN /fed.  (65.50 days). In the second season, the significant interaction effect was between maize preceded by clover and MBP + SCP which recorded 66.21 days to 50 % silking.

Data for the interaction between preceding crops and nitrogen fertilization agree with those reported by Shams (2000).

C.9. Number of ears per feddan:

Results of the effect of preceding winter crops, tillage treatments and nitrogen fertilization as well as their interactions on number of ears per feddan are presented in Table (25).

1. Effect of preceding crops:

It is clear from the results of Table (25) that preceding winter crops had significant effect on the number of ears/ feddan of maize in the 2005 and 2006 seasons. 

Planting maize after clover gave the highest number of ears/ feddan which was 22.19 and 22.74 thousand ears in the first and second season, respectively. Meanwhile, planting maize after wheat produced the lowest number of ears/ feddan (21.30 and 20.35 thousand ears in the respective two seasons). 

It could be concluded that number of ears/ feddan significantly increased by planting maize after clover which gave the maximum value of the number of ears/ feddan in the two seasons of the experiment. Such result agree with those reported by Awad et al (1994); Abou-Kersha et al (1998 a); Abou-Kersha et al (1998 b); Toaima and Saleh (2003) Zohray (2005) and El-Maihy (2007), they indicated that planting maize after legumeinous crops produced the highest value for No. of ears /plant, whereas, the lowest value were noticed when maize planted after non-legumeinous crops.

2- Effect of tillage treatments:

Tillage treatments had significant effect on the number of ears/ feddan in the two seasons, Table (25).
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Results clear that moldboard plowing + single chisel plowing gave the highest number of ears / fed. which was 22.55 and 22.66 thousand ears in the 2005 and 2006 seasons, respectively. Whereas, no-tillage treatment produced the lowest number of ears / feddan which was 20.48 and 20.24 thousand ears in the two respective seasons. But, there was no significant differences between single chisel plowing treatment and MBP + SCP on number of ears / fed. in first season. 

It could be concluded that number of ears/ feddan significantly increased by plowing with MBP + SCP treatment which gave the maximum values of the number of ears / feddan in the two seasons of the experiment. 

3- Effect of nitrogen fertilizer treatments (organic and mineral):

The increase in nitrogen treatments significantly increased the number of ears / fed. during 2005 and 2006 seasons  (Table 25).


Number of ears / fed. significantly increased with the increase in nitrogen treatments up to 60 kg ON + 120 kg MN /fed. Increasing nitrogen treatments from 0 to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. caused significant increase in number of ears / fed. of about 0.82, 2.35, 4.35, 3.30 and 4.87 thousand ears in 2005 season respectively, and being 1.58, 2.68, 4.48, 3.67 and 5.27 thousand ears in the second season, respectively. These results are in agreement with those obtained by Nofal et al., (2005 b). 
4. Interactions effect: 


Data recorded in Table (25) indicate that interactions between the preceding crops and tillage treatments as well as preceding crops and nitrogen fertilization in the second season were significant on the number of ears per feddan.
It is clear that planting maize after clover and soil preparation by MBP + SCP gave the maximum number of ears per fed (23.48 thousand ears) in the 2006 season. Meanwhile, the minimum number of ears per feddan (18.500 thousand ears) was obtained from planting maize after wheat under NT treatment. Also, no significant difference was obtained between planting maize after clover under NT treatment and planting maize after wheat with soil preparation by MBP + SCP on number of ears per fed.

Also, planting maize after clover which fertilized with 60 kg ON + 120 kg MN /fed. gave the maximum number of ears per fed. (24.87 thousand ears) in the second season. Whereas, the minimum number of ears per fed. (16.83 thousand ears) was obtained from planting maize after wheat under unfertilized soil.

The interactions effect between tillage treatments and nitrogen treatments as well as preceding crops, tillage treatments and nitrogen treatments were not significant on number of rows per ear in the two growing seasons.  

C.10. Number of ears per plant:

The effect of preceding winter crops, tillage treatments and nitrogen fertilization treatments (organic and mineral) as well as their interaction on number of ears per plant are presented in Table (26).

1-Effect of preceding crops:

Results indicate that the number of ears per plant was significantly affected by preceding winter crops in the two seasons. The highest number of ears per plant was obtained from maize plants preceded by clover, being 1.11 in the two seasons. 

It could be concluded that clover is an excellent preceding crop for maize compared with wheat in the two successive seasons. Similar results were also obtained by Awad et al., (1994); Abou-Kersha et al., (1998 a); Abou-Kersha et al., (1998 b); Toaima and Saleh (2003); Zohray (2005) and EL-Maihy (2007).

2- Effect of tillage treatments:


Results show similar trend for the effect of tillage treatments on this studied trait in the two seasons. MBP + SCP produced the highest number of ears per plant (1.10) in the 2005 and 2006 season. The significant differences were found in second season. These results are in agreement with that was obtained by Abou Keraisha and Farghaly (2003).
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3- Effect of nitrogen fertilizer treatments (organic and mineral):


Concerning the effect of nitrogen fertilization on number of ears per plant, results show that nitrogen affected this trait in the two seasons. The highest number of ears per plant produced by adding 60 kg ON + 120 kg MN /fed. being 1.15 and 1.14 in the first and second season, respectively. The lowest values of this trait in such the two respective season (1.01 and 0.97) were obtained from zero nitrogen treatment. These results agree with those reported by Shams (2000); Soliman et al., (2001); Toaima and Saleh (2003); Zohary and Farghaly (2003) and El-Maihy (2007).
4- Interactions effects: 


Results presented in Table (26) show that the interaction between preceding crops and tillage treatments; preceding crops and nitrogen fertilization treatments; tillage treatments and nitrogen fertilization as well as the interaction between the three factors significantly affected number of ears per plant only in the second season.  


The highest values of this trait were 1.11, 1.17, 1.16 and 1.17 which were recorded by (clover as a preceding crop X MBP + SCP), (clover as a preceding crop X 60 kg ON + 120 kg MN /fed.), (MBP + SCP X 60 kg ON + 120 kg MN /fed.) and (clover as a preceding crop X MBP + SCP X 60 kg ON + 120 kg MN /fed.), respectively. Whereas, the lowest values were 0.98, 0.91, 0.92 and 0.82 were recorded by the following treatments: (wheat as a preceding crop X NT), (wheat as a preceding crop X zero N), (NT X zero N) and (wheat as a preceding crop X NT X zero N), respectively. 

D- Yield and yield components:

D.1. Ear length:


The results in Table (27) indicate the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral), and their interactions on ear length in 2005 and 2006 seasons. 

1- Effect of preceding crops:

Results presented in Table (27) indicate a significant effect of the preceding winter crops on the ear length in the first and second season.

The longest ear length was 20.21 and 19.66 cm in the two growing seasons respectively, which was recorded from planting maize after clover. Whereas, the shortest ear length was 18.32 and 18.06 cm in the first and second season, respectively was obtained from planting maize after wheat. 

It could be concluded that ear length was affected by preceding crop. The good effect of clover on ear length is mainly due to a relatively high N input as a result of the activity of N ambient fixation. Also, more available nutrients to maize plants stimulate and encourage the vegetative growth of maize plants. This in turn will be reflected on ear length and finaly maize grain yeild.  Many investigators obtained similar results as Abd El-Samie (1994); Hussein et al., (1998); Bader (1999); Shams (2000); Farghly (2001); Abd El-All (2002); El-Douby (2002); Abd Alla (2003); Toaima and Saleh (2003) and El-Maihy (2007).
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2- Effect of tillage treatments:

It is clear from Table (27) that the effect of tillage treatments on the ear length was significant in 2005 and 2006 growing seasons. 

The longest ear length of 19.70 and 19.45 cm in the first and second season, respectively was recorded with moldboard plowing + single chisel plowing. Whereas, the shortest ear length of 18.62 and 18.12 cm in the first and second season, respectively was obtained from no-tilled soil. On the other hand, there was no significant difference between double chisel plowing and MBP + SCP on the ear length of maize in the first season. 

It could be concluded that ear length significantly increased by using MBP + SCP which gave the maximum value of the ear length in the two seasons of the experiment. 

The longest ear length was associated with tillage treatments. This may be ascribed to the soil structure improvement which contributed of more nutrients to the plant and this in turn encouraged of the vegetative growth of maize plants. And finaly more grain yield. These results are in agreement with that was obtained by Mohamed (1999); Gomaa and El-Douby (2002) and Hussein and Shatla (2004). 

3- Effect of nitrogen fertilizer treatments (organic and mineral):
Results presented in Table (27) show that nitrogen treatments have a significant increase on maize ear length in the 2005 and 2006 seasons.

In 2005 season, the application of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increased ear length by 3.59, 16.34, 25.55, 19.27 and 26.99 %, respectively as compared with the control treatment (no nitrogen applied). The respective corresponding in 2006 season, were 5.41, 14.52, 23.33, 18.41 and 25.76 %. 

Such obtained results are a good manifestation for the role of nitrogen as an essential element in building tissues of maize ears. The increase in ear length is mainly due to positive effect of nitrogen on the growth of maize which in turn is reflected on the yield components. Many investigators obtained similar results as Abd El–All (2002); Costa et al., (2002); El-Nagar (2002); Gomaa and El-Douby (2002); Saleh and Nawar (2003); Toaima and Saleh (2003);  Zohary and Farghaly (2003); Suleiman (2004); Abdel-Hameed (2005); Ash–Shormillesy (2005); El–Gezawy (2005); Nofal  et al., (2005 a); Nofal et al., (2005 b)and El-Maihy (2007). 

4- Interactions effect:


Ear length of maize was significantly affected by the interaction between preceding crops and tillage treatments as well as between preceding crops and nitrogen fertilization treatments in 2005 and 2006 seasons, as shown in (Table, 27).

The longest ear length was 20.48 and 20.05 cm in the first and second season, respectively, which obtained by planting maize after clover and soil preparation using MBP + SCP. Whereas, planting maize after wheat in no-tilled soil gave the shortest ear lengthes of 17.37 and 17.07 cm in the first and second season, respectively.
The longest ear length was 22.05 and 21.51 cm in the first and second season, respectively which was obtained by planting maize after clover under soil fertilized with 60 kg ON + 120 kg MN /fed. Whereas, planting maize after wheat under soil unfertilized gave the shortest ear length of 15.48 and 15.27 cm in the first and second season, respectively. The results agree with those reported by Awad (1994), Shams (2000) and Toaima and Saleh (2003).
The interaction effect between tillage treatments and nitrogen treatments as well as between preceding crops, tillage treatments and nitrogen treatments were not significant on ear length in the two growing seasons. 

E.2.Ear diameter:


Results in Table (28) show the effect of the preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral), and their interactions on ear diameter in 2005 and 2006 seasons.
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1- Effect of preceding crops:

Data presented in Table (28) indicate that ear diameter significantly affected by preceding winter crops in 2005 and 2006 seasons. 
The maximum wider ear diameter of 5.26 and 5.17 cm in the first and second season, respectively was recorded from planting maize after clover. Whereas, the lowest narrowest ear diameter of 5.05 and 5.06 cm in the two seasons, respectively was obtained from planting maize after wheat. 

It could be concluded that ear diameter significantly increased by planting maize after clover than that after wheat. 

More of ear diameter is associated with planting maize after clover may because of more available nutrients to maize plants and this in turn encouraged the vegetative growth of maize plants. The results agree with those reported by Abd El-Samie (1994); Hussein et al., (1998); Shams (2000); Abd El-All (2002); El-Douby (2002); Toaima and Saleh (2003) and El-Maihy (2007).

2- Effect of tillage treatments:

The effect of tillage treatments on ear diameter of maize was significant in the two seasons, as shown in Table (28).

Maximum wider ear diameter of 5.22 and 5.20 cm in the first and second season respectively was recorded with using MBP + SCP. Whereas, the lowest value of ear diameter of 5.03 and 5.01cm in the respective two seasons, was obtained from no-tilled soil. But, there was no significant difference between DCP and MBP + SCP for the above trait in the first season. 

It could be concluded that ear diameter significantly increased by plowing with MBP + SCP which gave the maximum value of the ear diameter in the two seasons of the experiment. 

The thickness of ear diameter associated with tillage treatments may be ascribed to the soil structure improvement which contributed more available nutrients to plants and this in turn encouraged the vegetative growth of maize plants. These results are in agreement with those obtained by Mohamed (1999) and Hussein and Shatla (2004).    

3- Effect of nitrogen fertilizer treatments (organic and mineral):         

Results presented in Table (28) show that nitrogen caused significant increase for ear diameter in the 2005 and 2006 growing seasons.

In 2005 season, applying nitrogen of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increase ear diameter as compared to the control treatment (no nitrogen added) by 1.62, 4.04, 6.87, 5.05 and 7.47 %, respectively.  

In 2006 season, the respective corresponding increases were 3.51, 5.79, 8.47, 7.23, and 9.30 %. It is clear that the increase in ear diameter was recorded with each increase in nitrogen treatments in the two seasons. 

Nitrogen application caused significant increase in ear size which is a fundamental component of grain yield. Such result is mainly due to the encouraging effect of nitrogen for the vegetative growth of maize plant. Many investigators obtained similar results as Abd El–All (2002); Costa et al., (2002); El-Nagar (2002); Saleh and Nawar (2003); Toaima and Saleh (2003); Zohray and Farghaly (2003); Abdel-Hameed (2005); Ash–Shormillesy (2005); El–Gezawy (2005); Nofal et al., (2005a); Nofal et al., (2005b) and El-Maihy (2007).

4. Interactions effect: 


Data recorded in Table (28) indicate that all of interactions between the experimental factors had significant effects on ear diameter in the first and the second season, except for the interaction between preceding winter crops, tillage treatments and nitrogen fertilization treatments in 2006 season. 

 Highest value of ear diameter was 5.32 and 5.23 cm in the first and second season, respectively which obtained by planting maize after clover with soil preparation by MBP + SCP. While, planting maize after wheat in no-tilled soil produced the lowest ear diameter of 4.88 and 4.91 cm in the first and second season, respectively. These results are in agreement with those obtained by Shams (2000); Farghly (2001) and Abd El–All (2002).
These results show that the highest value of ear diameter was 5.40 and 5.33 cm which recorded from planting maize after clover and application of 60 kg ON + 120 kg MN /fed. in the first and second growing season, respectively. Whereas, the minimum ear diameter of 4.80 and 4.76 cm were produced from planting maize after wheat under zero nitrogen treatment in the first and second season, respectively. 

Concerning, the interaction effect between tillage treatments X nitrogen fertilization treatments, the highest ear diameter of 5.38 and 5.36 cm was obtained with planting maize after soil preparation using MBP + SCP and applied 60 kg ON + 120 kg MN /fed.  in 2005 and 2006 seasons, respectively. Whereas, the lowest values were obtained from planting maize in no-tilled soil without N application in the frist (4.79 cm) and second (4.67 cm) growing seasons. 

Data for ear diameter in Table (28) indicate that the interaction between preceding crops, tillage treatments and nitrogen fertilization treatments were significant in the first season only. And the highest value of ear diameter (5.45 cm)  was produced from planting maize after clover and using MBP + SCP under nitrogen treatment at 60 kg ON + 120 kg MN /fed. Whereas, planting maize after wheat in no-tilled soil without N fertilization gave the lowest ear diameter (4.59 cm).

D.3.Number of grains per ear:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral), and their interactions in 2005 and 2006 seasons on number of grains per ear are presented in Table (29). 
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1- Effect of preceding crops:

Data in Table (29) show that number of grains per ear was significantly increased when maize planted after clover than after wheat in the two seasons. Clover as a preceding crop significantly increased number of grains per ear by 7.53 and 14.10 % in the first and second season, respectively as compared with wheat.

Planting maize after clover produced the greatest number of grains per ear (612.3 and 606.8 grains in the two respective seasons). Whereas, the minimum number of grains per ear was 569.4 and 531.8 in the first and second season, respectively this was obtained when planting maize after wheat.

It was clear that the increase in the number of grains per ear is more likley due to the increases in ear length (Table 27) and ear diameter (Table 28). Such results agree with those reported by Nawar (2004).
2- Effect of tillage treatments:

Results in Table (29) indicate that the number of grains per ear was significantly affected by tillage treatments in the 2005 and 2006 seasons of study.

The greatest number of grains per ear was 615.4 and 607.3 grain in the first and second season, respectively, which obtained as a result of moldboard plowing + single chisel plowing of the soil. Whereas, no-tilled soil gave the minimum number of grains /ear were 548.7 and 522.4 grains in the two respective seasons. However, no significant differenc between double chisel plowing and MBP + SCP treatment was detected on number of grains per ear in the first season.


The treatments of MBP + SCP and DCP increased the number of grains per ear by 12.16 and 10.88 % respectively in the first season, and by 16.25 and 10.70 % respectively in the second season over the no-tillage treatment. 

It could be noticed that MBP + SCP was superior to the other tillage treatments for increasing the number of grains per ear of maize. 

It was clear that the increase in the number of grains per ear resulted from the increase in ear length (Table 27) and ear diameter (Table 28). These results are in agreement with that was obtained by Selim and El-Sergany (1995); Mohamed (1999) and Hussein and Shatla (2004).
3- Effect of nitrogen fertilizer treatments (organic and mineral):            

        Results, illustrated in Table (29) indicate that number of grains per ear of maize was significantly affected by the applied nitrogen fertilizeration treatments (organic and mineral) under study in 2005 and 2006 seasons. 

In 2005 season, the number of grains per ear increased with the increase in nitrogen treatments up to 60 kg ON + 120 kg MN /fed.  Increasing nitrogen treatments from zero to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. caused an increases estimated by 36.1, 109.2, 196.7, 138.0 and 227.0 grains per ear, respectively as compared with the control treatment (without N fertilization).

  Similar results were obtained in 2006 season, where the increase in number of grains per ear was 71.7, 132.6, 211.5, 168.8 and 233.2 grains ear as a results of N application of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. respectively, as compared with the control (without N application).


It could be concluded that the number of grains per ear increased by increasing nitrogen application up to 60 kg ON+ 120 kg MN /fed. 


The increase in number of grains per ear with the increase in nitrogen application may be attributed to the increase in ear length and ear diameter. Many investigators obtained similar results as Awad et al., (1994); El–Bana and Gomaa (2000); El–Douby et al., (2001); Farghly (2001), Nawar (2004); Abdel-Hameed (2005) and Ash–Shormillesy (2005).

4. Interactions effect:

Number of grains per ear of maize was significantly affected by the following interaction between preceding crops and tillage treatments; preceding crops and nitrogen treatments; tillage treatments and nitrogen treatments as well as preceding crops, tillage treatments and nitrogen fertilization treatments in 2005 and 2006 seasons, as shown in Table (29). 

The highest number of grains per ear of maize was 631.0 and 649.4 in the first and second season, respectively which was obtained by planting maize after clover under soil tilled using MBP + SCP. Whereas, planting maize after wheat in no-tilled soil gave the lowest number of grains per ear (517.3 and 492.3 in the first and second season, respectively). Meanwhile, no significant difference was obtained in this studied trait due between DCP and MBP + SCP when planting maize after either wheat or clover was shown in the first season. 
The highest grains number per ear was 717.8 and 706.9 grains in the first and second season, respectively, which obtained by planting maize after clover under soil fertilized with 60 kg ON + 120 kg MN /fed. Whereas planting maize after wheat in the unfertilized plots gave the lowest number of grains per ear which was 439.5 and 398.2 in the first and second season, respectively. Such results agree with those reported by Awad (1994) and Nawar (2004).

The highest number of grains per ear was 717.5 and 706.3 obtained for soil prepared by MBP + SCP and received 60 kg ON + 120 kg MN /fed. in the two growing seasons, respectively. Whereas, the lowest values 421.2 and 405.7 were obtained from planting maize in no-tilled soil without nitrogen fertilization in respective two seasons.

The highest number of grains per ear was 730.6 and 756.7 grains in the first and second season, respectively, were obtained by planting maize after clover in soil prepared by MBP + SCP with a rate of 60 kg ON + 120 kg MN /fed. Whereas, planting maize after wheat in NT without N fertilization gave the lowest number of grains per ear (377.8 and 373.9 grains in the first and second season, respectively).  

D.4. 100–grain weight:


Results for the effect of preceding crops, tillage treatnents, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on 100-grain weight are presented in Table (30). 

1- Effect of preceding crops:  

Preceding winter crops significantly affected the 100-grain weight of maize in the first and second season, (Table 30). 

The increase in 100-grain weight of maize reaced 5.85 and 6.35 % after clover compared to wheat in the two respective seasons.

Planting maize after clover produced the heaviest 100-grain (33.48 and 33.00 g in the respective two seasons). Whereas, the lightest 100-grain weight (31.63 and 31.03 g in the two respective seasons) was obtained from planting maize after wheat.

It could be concluded that planting maize after clover was more effective in producing the heaviest 100–grain weight. This may be due the avilability to the reguried nutrients for growth and production. Many investigators obtained similar results as Bader (1999); Khalil et al., (1999); Shams (2000); Abd El-All (2002); El-Douby (2002); Abd Alla (2003); Toaima and Saleh (2003); Khalil and Nawar (2004) and El-Maihy (2007).
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2- Effect of tillage treatments:     

The effect of tillage treatments on the 100–grain weight was significant in 2005 and 2006 seasons, as tabulated in Table (30).

The MBP + SCP gave the heaviest 100–grain weight (33.00 and 32.89 g in the first and second season, respectively). Whereas, no-tillage treatment produced the lightest 100–grain weight were 31.94 and 31.08 g in the two respective seasons. Meanwhile, there was no significant difference between double chisel plowing and MBP + SCP during the first season on the 100-grain weight of maize

It is well noticed that MBP + SCP was superior to the other tillage treatments in increasing the 100-grain weight of maize. 

All of the applied tillage treatments under study were more effective in increasing 100–grain weight of maize. This may be due to the availability of the required nutrients essential for growth and productivity. These results are in agreement with that obtained by Awad et al., (1994); Mohamed (1999); Gomaa and El-Douby (2002); Gomaa (2003) and Hussein and Shatla (2004).
3- Effect of nitrogen fertilizer treatments (organic and mineral):                 


Results in Table (30) show that the increase in nitrogen treatments caused significantly influenced the 100-grain weight of maize during 2005 and 2006 seasons of experimentation.


In the first season, applying nitrogen at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increased the 100-grain weight  of maize by 3.82, 9.43, 15.99, 13.11 and 17.74 %,  respectively when compared with the control treatment (no nitrogen added). 


In the second season, nitrogen treatments increased 100-grain weight over the control treatment by 3.50, 8.28, 13.78, 10.99 and 15.27 % when plants received 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. respectively.


The present results clearly indicate that nitrogen application induced an increase in grain weight of maize showing the major role of this vital nutritive element. The increase in nitrogen application encourages photosynthesis activeties and the metabolic efficiency which contributes in enhancing the accumulation of the produced metabolites in grain filling stages of maize. Many investigators obtained similar results as Gomaa and El-Douby (2002); Saleh and Nawar (2003); Toaima and Saleh (2003); Zohary and Farghaly (2003); Suleiman (2004); Abdel-Hameed (2005); Ash–Shormillesy (2005); El–Gezawy (2005); Nofal et al., (2005 a); Nofal et al., (2005 b); Bader and Othman (2006) and El-Maihy (2007).

4. Interactions effect:  

Data recorded in Table (30) indicate that the interactions between the preceding crops and nitrogen fertilization in the second season and between preceding crops, tillage treatments and nitrogen fertilization treatments in the two seasons has significant effects on the 100-grain weight of maize.

It is clear that planting maize after clover under soil fertilized with 60 kg ON + 120 kg MN /fed. gave the heaviest 100-grain weight (34.83 g) in the second season. On the other hand, the lightest 100-grain weight (28.63 g) in the same season was obtained from planting maize after wheat under unfertilized plots. The results agree with those reported by Awad (1994); Hussein et al., (1998); Shams (2000); Abd El–All (2002) and Toaima and Saleh (2003).

The heaviest 100-grain weight (36.41 and 35.70 g in the first and second season, respectively) was obtained by planting maize after clover under soil preparation by MBP + SCP and soil fertilized with 60 kg ON + 120 kg MN / fed. Whereas, planting maize after wheat without N fertilization gave the lightest 100-grain weight of maize (27.20 and 27.62 g in the first and second season, respectively). These results agree with those reported by Selim and El-Sergany (1995).


The interactions effect between preceding crops and tillage treatments as well as between preceding crops, tillage treatments and nitrogen treatments were not significant on 100-grain weight of maize in the two growing seasons. 

D.5. Ear weight:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on ear weight are presented in Table (31). 


[image: image33]
1- Effect of preceding crops: 
The mean value of ear weight of maize was significantly increased by preceding winter crops in 2005 and 2006 seasons. (Table 31)

Preceding winter crops significantly affected ear weight in the two seasons. Ear weight increased significantly when planted after clover than after wheat in two seasons. Clover as a preceding crop significantly increased ear weight by 12.63 and 20.32 % in the first and second season, respectively, as compared with planting maize after wheat.

Planting maize after clover resulted in maximum ear weight of 245.2 and 237.4 g in respective two seasons. Whereas, the lightest ear weight of 217.7 and 197.3 gm was obtained from planting maize after wheat in the first and second season, respectively.

It was clear that the increase in ear weight of maize may be due to the increases in ear length (Table27), ear diameter (Table 28), number of grains per ear (Table 29) and 100–grain weight (Table 30) as presented previousley. These results are in agreement with what was obtained by Abd El-Samie (1994); Hussein et al., (1998); Shams (2000); Farghly (2001); El-Douby (2002); Zohray (2005) and El-Maihy (2007).

2- Effect of tillage treatments:

Ear weight of maize was significantly increased by using any of the applied tillage treatments as compared to no-tillage in 2005 and 2006 seasons, as presented in Table (31).

The heaviest ear weight (244.0 and 237.0 g in the first and second season, respectively), was obtained with using MBP + SCP. However, NT treatment gave the lightest ear weight of 211.3 and 194.2 g in the first and second season, respectively, 


The treatments of MBP + SCP and DCP increased the ear weight by 15.48 and 13.06 % in the first season, respectively, and by 22.04 and 13.75 % in the second season, respectively as compared to the NT treatment. 

It could be noticed that MBP + SCP treatment was superior to the other tillage treatments in increasing maize ear weight. 

The results may be due the effect of  moldboard plowing greatly depressed weeds growth and improved the physical properties of the soil and this in turn positively affected growth and yield through improving soil porosity and water holding capacity of the soil as well as improving soil drainage and soil aeration as reported by Shafshak et al ., (1996).  

It was obviouslly clear that the increase in ear weight was may be due to the increase in ear length, ear diameter, number of grains per ear and 100–grain weight as presented and discussed previously. These results agree with those reported by Mohamed (1999); Gomaa and El-Douby (2002) and Gomaa (2003).

3- Effect of nitrogen fertilizer treatments (organic and mineral):             

Results presented in Table (31) show clearly that ear weight of maize significantly increased with each increase in nitrogen treatments in 2005 and 2006 seasons. 


In 2005 season, the application of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significant increased ear weight over the control treatment by 11.07, 32.98, 60.25, 43.58 and 70.02 % respectively. 


In 2006 season, the respective corresponding increases in this studied trait were 19.68, 39.16, 64.81, 50.97 and 72.21 %. 


The increases in ear weight by each increase in nitrogen application reached the level of forming and building up heavy maize ears which in turn is reflected on the increase in maize grain yield. Such obtained increase in ear weight is mainly due to the increase in ear length, ear diameter, number of grains per ear and 100-grain weight resulting from a good supply of adequate nitrogen fertilizer. Many investigators obtained similar resultsas  Shafshak et al., (1994); El-Habbak and Shams El-Din (1996); Bader et al., (1997); El–Sheikh (1998); Selim et al., (1998); Mabrouk and Aly (1998); Zaghloul (1999); Shams (2000); El–Douby et al., (2001); El-Metwaly et al., (2001); Farghly (2001); Gomaa and El-Douby (2002); Abdel-Hameed (2005) and El–Gezawy (2005) and El-Maihy (2007).  

4- Interactions effect:


Ear weight of maize was significantly affected by the interaction between preceding crops and tillage treatments; preceding crops and nitrogen fertilization treatments; and tillage treatments and nitrogen fertilization treatments in 2005 and 2006 seasons as well as interaction between preceding crops, tillage treatments and nitrogen fertilization treatments in the second season, as shown in Table (31).

It is clear that planting maize after clover with soil preparation by MBP + SCP gave the heaviest ear weight (255.5 and 258.6 g in the first and second season, respectively). But, the lightest ear weight (193.7 and 177.6 g in the same respective two seasons) was obtained from planting maize after wheat in no-tilled soil. Whereas, there was no significant difference was noticed between DCP and MBP + SCP when planting maize after clover tookplace. The difference resulting from the interaction between planting maize after wheat when using DCP, MBP + SCP and planting maize after clover in no-tilled soil was not significant in the first season. 

It is clear that planting maize after clover in soil fertilized with 60 kg ON + 120 kg MN /fed. gave the heaviest ear weight (302.5 and 287.2 g) in the first and second season, respectively. Whereas, the lightest ear weight (152.4 and 137.7 g in the same respective seasons), was obtained from planting maize after wheat with no soil fertilization. The results agree with those reported by Shams (2000); Farghly (2001) and El-Maihy (2007).

The heaviest ear weight of maize in the respective two seasons (299.6 and 286.8 g) was obtained for soil preparation by MBP + SCP with received 60 kg ON +120 kg MN /fed. Whereas, the lowest values of ear weight were obtained from planting maize in no-tilled soil without nitrogen fertilization in the respective two seasons (147.3 and 140.7 g). The results agree with those reported by Gomaa and El-Douby (2002).
It is clear that planting maize after clover using MBP + SCP and applying 60 kg ON + 120 kg MN /fed. gave the heaviest ear weight  of 313.5 g in the second season. On the other hand, the lowest ear weight (125.1 g) was obtained from planting maize after wheat under no-tilled soil without nitrogen fertilization in the same season. 

D.6. Shelling percentage:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on grains shelling percentage of maize are presented in Table (32). 

1- Effect of preceding crops:


Results in Table (32) indicate that preceding winter crops significantly influenced shelling % in 2005 and 2006 seasons.

The highest value of shelling % (84.00 and 84.83 % in the respective two seasons) was obtained when maize cultivated after clover. Whereas, planting maize after wheat gave lower shelling percentage (83.48 and 84.22 % in the first and second season, respectively). 
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It could be noticed that planting maize after clover was superior to the planting maize after wheat in increasing its grains shelling %.  Such results are in agreement with those obtained by Hussein et al., (1998); Bader (1999); Shams (2000); Zohray (2005) and El-Maihy (2007).
2- Effect of tillage treatments:     


Results in Table (32) indicate that tillage treatments significantly influenced shelling % of maize in the second season.

 
In the second season, Moldboard plowing + single chisel plowing gave the highest value of shelling percentage (84.82 %). Whereas, no-tillage treatment gave the lowest shelling % (84.19 %). These findings are in agreement with that obtained by Mohamed (1999) and Hussein and Shatla (2004). 
3- Effect of nitrogen fertilizer treatments (organic and mineral):               

Results illustrated in Table (32) show that the increase in nitrogen treatments caused a significant increase in grain shelling % of in 2005 and 2006 seasons. 


In the first season, applying nitrogen treatment at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. increased grains shelling %  of maize by 0.36, 0.81, 1.66, 1.19 and 1.79 %, respectively when compared with the control treatment (no nitrogen added). The difference between the effect of 120 kg MN and 60 kg ON + 120 kg MN /fed. was not significant in this studied trait.


In the second season, the application of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increased grain shelling % by 0.73, 1.42, 2.23, 1.80 and 2.44 %, respectively over the control (without nitrogen application). Many investigators obtained similar results as El-Sheikh (1993); Salwau (1993); El–Sheikh (1998); Nofal (1999); Zaghloul (1999); Gomaa and El-Douby (2002); Toaima and Saleh (2003); Zohary and Farghaly (2003); Abdel-Hameed (2005); Ash–Shormillesy (2005); El–Gezawy (2005) and El-Maihy (2007).  

4. Interactions effect: 


Data recorded in Table (32) indicate that the interactions effect between the preceding crops and nitrogen fertilization in 2005 and 2006 seasons as well as between preceding crops, tillage treatments and nitrogen fertilization treatments in the second season significantly affected grain shelling percentage of maize.

It is clear that planting maize after clover under soil fertilized with 60 kg ON + 120 kg MN /fed. gave maximum grain shelling % (85.01 and 85.81% in the first and second season, respectively). Whereas, minimum shelling % (82.61 and 82.88 % in the first and second season, respectively) which was obtained from planting maize after wheat without nitrogen fertilization. These results agree with those reported by Awad (1994); Shams (2000) and El-Maihy (2007).

It is clear that planting maize after clover in soil prepared by MBP + SCP with nitrogen application of 60 kg ON + 120 kg MN /fed. gave the maximum grain shelling %  (86.16 %  in the second season). However, minimum grain shelling % (82.52 in the same season) was obtained from planting maize after wheat in no-tilled soil without nitrogen fertilization. 


The effect of the interactions between preceding crops and tillage treatments as well as  between preceding crops, tillage treatments and nitrogen treatments were not significant on grain shelling % in the two growing seasons.

D.7. Grain yield per plant: 


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on grain yield per plant are presented in Table (33). 

1- Effect of preceding crops:

Results presented in Table (33) show that grain yield per plant (g) was significantly affected by preceding winter crops treatments in 2005 and 2006 seasons. 

Maximum value of grain yield per plant was 179.6 and 192.4 g in the first and second season, respectively, which was obtained when planting maize after clover. Meanwhile, planting maize after wheat gave the lowest value of grain yield per plant which was151.9 and 156.8 g in the same respective two seasons. 

Planting maize after clover increased grain yield per plant by 18.24 and 22.70 % in the first and second season, respectively over the planting maize after wheat. 
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This result may be due to the increase in number of ears / plant, number of grains per ear, 100-grain weight, ear weight and shelling percentage. Such results agree with those reported by Shams (2000). 

2- Effect of tillage treatments:     


Results presented in Table (33) show a significant effect on grain yield (g) per plant as affected by tillage treatments in 2005 and 2006 seasons. 

Heaviest grain yield per plant (170.7 and 186.7 in the same respective two seasons) was obtained with using MBP + SCP used in soil preparation. Meanwhile, NT treatment gave the lowest grain yield per plant (157.9 and 156.6 in the first and second season respectively). Whereas, there was no significant difference between DCP and MBP + SCP treatment in first season on this studied traid.

The treatments of MBP + SCP and DCP increased the grain yield (g) per plant by 8.11 and 6.71 % in first season respectively, being 19.22 and 15.33 % in second season respectively, as compared to NT treatment. 

Such increase in grain yield per plant may be due to the increase in number of ears plant, number of grains per ear, 100-grain weight, ear weight and shelling percentage.  

3- Effect of nitrogen fertilizer treatments (organic and mineral):                         


Maize grains per plant as affected by nitrogen application are represented in Table (33). It was significantly increased by increasing nitrogen treatments up to 60 kg ON + 120 kg MN /fed. in 2005 and 2006 seasons. 

grains yield per plant increased by 6.95, 50.46, 89.31, 65.08 and 97.07 %, in 2005 season and by 17.03, 45.39, 76.59, 55.96 and 83.98 %, in 2006 season as maize plants received 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. over the control treatment, respectively

The increase in grains yield per plant due to increasing nitrogen fertilization treatments is attributed to the increase in number of ears per plant, number of grains per ear, 100-grain weight, ear weight and shelling %. Many investigators obtained similar results as El-Sheikh (1993); Shafshak et al., (1995); El–Moursy et al., (1998); Zaghloul (1999); Shams (2000) and El-Nagar (2002). 

4. Interactions effect: 


Data recorded in Table (33) indicate a significant effect for the interactions between the preceding crops and tillage treatments in the two seasons, preceding crops and nitrogen fertilization in the second season on grain yield per plant.

It is clear that planting maize after clover with soil preparation by MBP + SCP gave the heaviest weight of grain per plant (183.9 and 200.3 g in the first and second season, respectively). While, the lowest weight of grain per plant (142.3 and 134.5 g in the first and second season, respectively), was obtained from planting maize after wheat in no-tilled soil. on the other hand, there was no significant difference was shown between DCP and MBP + SCP with planting maize after clover. Also no significant difference was recorded between planting maize after wheat under MBP + SCP and planting maize after clover in  no-tilled soil during the second season for this studied trait.

It is clear that planting maize after clover using nitrogen fertilization of 60 kg ON+ 120 kg MN /fed. gave the heaviest weight of grain per plant (240.2 g). While, the lowest weight of grain per plant (105.8 g) was obtained from planting maize after wheat without N fertilization. The results agree with those reported by Shams (2000).  

The effect of the interactions between tillage treatments and nitrogen treatments as well as preceding crops, tillage treatments and nitrogen treatments were not significant on the grain yield per plant in the two growing seasons.  

D.8. Stover yield per feddan:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on stover yield per feddan are presented in Table (34). 

1- Effect of preceding crops: 
 

Preceding winter crops significantly affected stover yield (kg) per feddan in the two seasons. Clover as a preceding crop significantly increased stover yield per feddan by 19.60 and 17.09 % in the two respective seasons, over planting maize after wheat. 
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Planting maize after clover resulted in a maximum stover yield per feddan (3661.1 and 3857.1 kg in the resdpective two seasons). The minimum stover yield per feddan was 3061.1 and 3294.2 kg which obtained from planting maize after wheat, in the two respective seasons.


The increase in the stover yield per feddan as affected by preceding crops treatments resulted from the increase in plant height, stem diameter and leaf area index. These results are in agreement with that obtained by Khalil et al (1999) and El-Maihy (2007). 
2- Effect of tillage treatments:


Results in Table (34) show that tillage treatments had a significant effect on stover yield per feddan in 2005 and 2006 seasons. 


The greatest stover yield (3566.7 and 3804.1 kg /fed. in the first and second season, respectively) was produced with MBP + SCP. Whereas, the lowest stover yield (3041.7 and 3336.2 kg /fed.) was obtained from no-tilled soil, in the first and second season, respectively.


The MBP + SCP and DCP increased stover yield per feddan by 17.26 and 14.25 % in the first season, respectively and by 14.02 and 7.51 % in the second one, respectively compared to the NT treatment. 

It could be concluded that MBP + SCP treatment surpassed the other tillage treatments to increase stover yield per feddan.

The increase in the stover yield as affected by tillage treatments resulted from the increase in plant height, stem diameter and leaf area index. These results are in agreement with that obtained by Mohamed (1999). 

3- Effect of nitrogen fertilizer treatments (organic and mineral):                       

Stover yield of maize as affected by nitrogen application treatments is represented in Table (34). It was significantly increased by increasing nitrogen treatments up to 60 kg ON + 120 kg MN /fed. in 2005 and 2006 seasons. 

In the first season, stover yield increased by 8.33, 27.88, 48.72, 33.33 and 57.37 % when maize plants received 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. respectively compared with the control (no nitrogen application). 

Similar results were noticed in 2006 season, by increasing nitrogen treatments from zero to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. The respective stover yield increased with about 30.45, 56.89, 94.19, 72.05 and 99.72 %. 

It could be concluded that the stover yield of maize significantly increased with the increase in nitrogen treatments up to 60 kg ON + 120 kg MN /fed. The increase in stover yield due to increasing nitrogen treatments is more likely attributed to the increase in plant height, stem diameter and leaf area index. These results are in agreement with those obtained by El-Habbak and Shams El-Din (1996); Abu–Grab et al., (1997); Selim et al., (1998);Zaghloul (1999); El–Bana and Gomaa (2000); Costa et al., (2002); Abdel-Hameed (2005); Derby et al., (2005) and El-Maihy (2007). 

4. Interactions effect:

Stover yield per feddan of maize was significantly affected by the interaction between preceding crops and tillage treatments in 2005 and 2006 seasons, as shown in Table (34). 

The highest stover yield per feddan (3825.0 and 4041.4 kg /fed. in the first and second season, respectively) was obtained from planting maize after clover in soil tilled by MBP + SCP. Whereas, planting maize after wheat in no-tilled soil gave the lowest stover yield per feddan (2650.0 and 2994.9 kg in the first and second season, respectively). 

Results in Table (34) show that the interactions between preceding crops X nitrogen fertilization; tillage treatments X nitrogen fertilization as well as preceding crops X tillage treatments X nitrogen fertilization treatments were not significant affect on stover yield of maize. 

D.9. Grain yield per feddan:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on grain yield per feddan are presented in Table (35) 
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1- Effect of preceding crops:

Maximum grain yield of maize per feddan (3621.9 and 3959.6 kg in the respective two seasons), was obtained when planting maize after clover. Whereas, planting maize after wheat gave the lowest grain yield per feddan (3062.7 and 3106.0 kg in the first and second season, respectively).

Planting maize after clover increased grain yield / fed. by 18.26 and 27.48 % in the first and second season, respectively, as compared with planting maize after wheat. 

Such increase in grain yield of maize per feddan as an effect for clover was an expected result which due to the increase in number of ears per feddan, ear weight, 100-grain weight and shelling %. Many investigators obtained similar results as Shams (2000); Farghly (2001); Khalil et al., (2001); Abd El-All (2002); El-Douby (2002); Abd Alla (2003); Toaima and Saleh (2003); Khalil and Nawar (2004); Nawar (2004); Pikul et al., (2005); Zohray (2005); Basamba et al., (2006) and El-Maihy (2007).

2- Effect of tillage treatments:


Results presented in Table (35) show that grain yield (kg) per feddan was significantly affected by tillage treatments in 2005 and 2006 seasons. 

Maximum grain yield (3533.7 and 3876.6 kg /fed. in the first and second season, respectively) was obtained when moldboard plowing + single chisel plowing was used in soil preparation. However, no-tilled soil gave the lowest grain yield (3041.4 and 3073.5 kg /fed. in the first and second season, respectively). Meanwhile, there was no significant difference in the effect of double chisel plowing and MBP + SCP on grain yield per feddan in the first season only. 

The MBP + SCP and DCP increased grain yield / fed. by 16.19 and 13.49 % in the first season respectively, corresponding to 26.13 and 18.70 %  in the second season, respectively compared with no-tillage treatment. 

It could be concluded that MBP + SCP treatment surpassed the other tillage treatments for raising grain yield per feddan. 


This result may be attributed to the good role of MBP + SCP for improving weed control, and increasing organic matter content of the soil mainly soil porosity which improves soil quality. Also, it stimulates soil microfloral types, populations and activities as well as organic matter decomposition which consequently reflected on soil fertility proper microfloral functions and grain yield of maize as an end product.

The increase in grain yield per feddan may be due to the increase in number of ears per feddan, ear weight, 100-grain weight and shelling % due to the appropriate tillage treatments. Many investigators obtained similar results as Shafshak et al., (1996); Opoku et al., (1997); Mohamed (1999); Katsvairo et al., (2002); Ernani et al., ( 2002); Gomaa and El-Douby (2002); Vetsch and Randall (2002); Gomaa (2003); Hussein and Shatla (2004); Licht and Al-Kaisi (2005) and Basamba et al., (2006).

3- Effect of nitrogen fertilizer treatments (organic and mineral):                             

Grains yield of maize as affected by nitrogen application is presented in Table (35). It was significantly increased by increasing nitrogen treatments up to 60 NO + 120 NM /fed. in 2005 and 2006 seasons. 

In the first season, the grain yield increased by 8.52, 57.31, 104.02, 76.08 and 115.34 % when maize plants received 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. respectively over the control treatment (no nitrogen applied). 
Similar results were noticed in 2006 season, by increasing nitrogen treatments from zero to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. The grain yield increased with about 19.64, 51.06, 89.32, 64.68 and 100.27 %, respectively. 

It could be concluded that N is essential element needed for producing higher grain yield under the conditions of this study. The 60 kg ON + 120 kg MN /fed. could be recommended for producing the best growth characteristics as well as grain yield and its components. The increase in maize grain yield is mainly due to the existing sufficient amount of N which covered growth requirements for both weeds and maize plants and the role of nitrogen in increasing and accumulation of dry matter contents through the growing seasons. All of the activated functions was reflected on growth behaviour, grain yield and its components as this as a results of activating all of the essential biological and biophysiological function that are requested for better growth behaviour with an excellent maize grain yield of requested high quality due to increaes for number of ears per plant, ear weight, weight of 100 grains ans shelling %. Also, good supply of N extended the vegetative growth period and grain filling stage which consequently reflected on grain yields and its components as well. Many investigators obtained similar results as Shafshak et al., (1995); El-Habbak and Shams El-Din (1996); Gomaa and El-Douby (2002); Al–Kaisi and Yin (2003); Saleh and Nawar (2003); Toaima and Saleh (2003); Zohary and Farghaly (2003); Loecke et al., (2004); Nawar (2004); Suleiman (2004); Abdel-Hameed (2005); Ash–Shormillesy (2005); Derby et al., (2005); El–Gezawy (2005); Halvorson et al., (2005); Ma et al., (2005); Nofal et al., (2005a);  Nofal et al., (2005b); Bader and Othman (2006) and El-Maihy (2007). 

4. Interactions effect:


Grain yield per feddan of maize was significantly affected by the interaction between preceding crops and tillage treatments; between tillage treatments and nitrogen fertilization treatments in the second season and between preceding crops with nitrogen fertilization treatments in the two seasons as shown in Table (35).

It is clear that planting maize after clover with soil preparation by MBP + SCP gave the highest grain yield per feddan (4235.4 kg). The lowest grain yield per feddan (2557.7 kg) was obtained from planting maize after wheat under NT. Whereas, no significant difference was noticed on grain yield per feddan between planting maize after clover under NT treatments and planting maize after wheat using MBP + SCP. Similar results were reported by Selim and El-Sergany (1995) and Katsvairo and Cox (2000).

It was clear that planting maize after clover under soil fertilization by 60 kg ON + 120 kg MN /fed. gave the highest grain yield per feddan (4815.2 and 5096.6 kg in the first and second season, respectively). Whereas, the lowest grain yield per feddan (1885.6 and 1959.2 kg in the first and second season, respectively) was obtained from planting maize after wheat in unfertilized soil. These results agree with those reported by Abd El-Samie (1994); Hussein et al., (1998); Shams (2000); Abd El–All (2002); Toaima and Saleh (2003); Nawar (2004) and El-Maihy (2007).

It is well noticed that using MBP + SCP in soil fertilized with 60 kg ON + 120 kg MN /fed. gave the highest maize grain yield per feddan (4973.7 kg). Whereas, the lowest grain yield per feddan (1942.2kg) was obtained from planting maize in no-tilled soil with no nitrogen fertilization. Such results agree with those reported by Selim and El-Sergany (1995).

The interaction effect between preceding crops, tillage treatments and nitrogen treatments was not significant on maize grain yield / feddan.

D.10. Biological yield per feddan:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on biological yield per feddan are presented in Table (36). 
1- Effect of preceding crops:

Planting maize after clover treatment gave the maximum biological yield per feddan (7962.5 and 8513.3 kg in the first and second season, respectively). Whereas, planting maize after wheat gave the lowest biological yield per feddan (6724.1 and 6972.8 kg in the first and second season, respectively). 


Planting maize after clover increased the biological yield per feddan by 18.42 and 22.09 % in the first and second season, respectively, over the planting maize after wheat.


The increase in biological yield per feddan is more likely due to the increase in plan height, stem diameter, leaf area index (Stover yield), number of ears /feddan, ear weight and shelling % (grain yield). Similar results were reported by Abd El-Samie (1994) and El-Maihy (2007).
2- Effect of tillage treatments:

Results presented in Table (36) show that biological yield per feddan was significantly affected by tillage treatments in the two growing seasons.

The MBP + SCP gave the highest biological yield per feddan (7777.5 and 8363.7 kg in the first and second season, 
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respectively).  Whereas, no-tillage treatment gave the lowest biological yield per feddan which was 6665.0 and 6976.9 kg in the first and second season, respectively.  

The respective MBP + SCP and DCP increased biological yield per feddan by 16.69 and 13.84 % in the first season, respectively corresponding to 19.88 and 13.07 % in the second season, respectively over the NT treatment.


It could be concluded that MBP + SCP surpassed the other tillage treatments on the obtained biological yield per feddan.


Such increase in biological yield per feddan could be due to the increase in plan height, stem diameter, leaf area index (Stover yield), number of ears /feddan, ear weight and shelling % (grain yield). These results are in agreement with that obtained by Licht and Al-Kaisi (2005).

3- Effect of nitrogen fertilizer treatments (organic and mineral):                    


Results showed in Table (36) indicate that biological yield of maize was significantly affected by the applied nitrogen fertilization (organic and mineral) in 2005 and 2006 seasons.  

In 2005 season, biological yield increased with the increase in nitrogen application treatments up to 60 kg ON + 120 kg MN /fed. Increasing nitrogen application from zero to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed.  caused an increase of 8.21, 41.62, 73.96, 53.14 and 83.66 % in the biological yield, respectively. 

Similar results were obtained in 2006 season where the respective increases in biological yield were 23.92, 52.28, 88.77, 66.04 and 96.88 %, due to the application of 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed.  when compared with the control treatment (no nitrogen applied).  

It could be concluded that the biological yield of maize significantly increased with the increase in nitrogen treatments up to 60 kg ON + 120 kg MN /fed. The increase in biological yield due to the increase in nitrogen treatments is attributed to the increase in plan height, stem diameter, leaf area index (Stover yield), number of ears /feddan, ear weight and shelling % (grain yield). These results are in agreement with thoset obtained by El-Amin (1994); El-Habbak and Shams El-Din (1996); Selim et al., (1998); Zaghloul (1999); Costa et al., (2002); Abdel-Hameed (2005) and El-Maihy (2007).

4- Interactions effect:


Biological yield of maize was significantly affected by the interaction between preceding crops and tillage treatments as well as between tillage treatments and nitrogen fertilization treatments in the second season and the preceding crops with nitrogen fertilization treatments in the first season as shown in Table (36).

It is clear that planting maize after clover and soil prepared by MBP + SCP gave the highest biological yield per feddan (9003.9 kg) in the second season. However, the lowest biological yield per feddan (6032.4 kg) in the same season was obtained from planting maize after wheat under no-tillage.

It is clear that planting maize after clover under soil fertility of 60 kg ON + 120 kg MN /fed. gave the highest biological yield per feddan (10097.6 kg) in the first season. Whereas, the minimum biological yield per feddan (4582.0 kg) was obtained from planting maize after wheat without nitrogen fertilization. These results agree with those reported by El-Maihy (2007).
In conclusion planting maize in soil prepared by MBP + SCP in soil fertilized with 60 kg ON + 120 kg MN /fed.  gave the highest biological yield per feddan (10533.2 kg)in the second season. However, the minimum biological yield per feddan (4409.5 kg) in the same seaon was obtained from planting maize in no-tilled soil.

The effect of the interactions between preceding crops, tillage treatments and nitrogen treatments was not significant on biological yield per feddan.

E- Maize chemical properties:

E.1.Nitrogen content in maize leaves:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on nitrogen content in leaves are presented in Table (37). 

1- Effect of preceding crops:

Results presented in Table (37) show that nitrogen concentration in leaves of maize was not affected by the preceding winter crops in 2005 and 2006 seasons. 

Maximum value of nitrogen content in leaves was 1.48 and 1.51% in the first and second season, respectively which was obtained when planting maize after clover. On the other hand, planting maize after wheat treatment gave the minimum value of nitrogen content in leaves which was 1.43 and 1.44 % in the first and second season, respectively, 

2- Effect of tillage treatments:

Results presented in Table (37) show that nitrogen content in maize leaves was significantly affected by tillage treatments in the two seasons. 

Maximum value of nitrogen content in leaves was 1.48 and 1.51% in the first and second season, respectively which was obtained when using moldboard plowing + single chisel plowing. Whereas, no-tillage treatment gave the minimum value of nitrogen content in leaves which was 1.43 and 1.42 % in the 
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first and second season, respectively. But there was no significant difference between double chisel plowing and MBP + SCP in second season on nitrogen content in maize leaves. Also there was no significant difference between DCP and NT treatment in the first season on nitrogen content of maize leaves. 

It could be concluded that MBP + SCP surpassed the other tillage treatments in nitrogen content in leaves of maize plants.

3- Effect of nitrogen fertilizer treatments (organic and mineral):


Results presented in Table (37) clearly show that the increase in nitrogen treatment resulted in a significant increase in nitrogen content in maize leaves during 2005 and 2006 seasons. 


In the first season, applying nitrogen at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. caused significant increase in nitrogen content in maize leaves over the control treatment by 0.06, 0.20, 0.29, 0.25 and 0.32 %, respectively. Differences in effect between the 120 kg MN and 60 kg ON + 60 kg MN as well as between 120 kg MN and 60 kg ON + 120 kg MN /fed. were not significant.


In 2006 season, the previously mentioned five respective nitrogen treatments induced significant increase in nitrogen content in maize leaves of 0.09, 0.16, 0.31, 0.23 and 0.37 %, respectively. The differences in effect between the average of 120 kg MN and 60 kg ON + 120 kg MN / fed. was not significant. Such results are in agreement with what was obtained by Shafshak et al., (1994 a); Mohamed and El-Aref (1999) and Bader and Othman (2006).
4. Interactions effect:


Results in Table (37) show that the interactions effect between preceding winter crops X tillage treatments; preceding crops X nitrogen fertilization; tillage treatments X nitrogen fertilization and preceding crops X tillage treatments X nitrogen fertilization treatments on nitrogen conten of maize leaves were not significantly affected. 

E.2.Nitrogen content in maize grains:


Results for the effect of preceding winter crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in the two seasons on nitrogen content in grains are presented in Table (38). 

1- Effect of preceding crops:

Preceding winter crops dit not significantly affected nitrogen content in maize grains in the two growing seasons Table (38). 

2- Effect of tillage treatments:

Results presented in Table (38) show that nitrogen content in maize grains was significantly affected by tillage treatments in 2005 and 2006 seasons. 

The maximum value of nitrogen content in maize grains was 1.83 and 1.84 % in the first and second season, respectively which obtained by MBP + SCP. Whereas, NT treatment gave the 

[image: image40]
minimum value of nitrogen content in maize grains of 1.76 and 1.75 % in the first and second season, respectively. While, there was no significant difference between the effect of DCP and MBP + SCP on nitrogen content in maize grains in second season. 

It could be concluded that MBP + SCP treatment surpassed the other tillage treatments in its effect on nitrogen content in maize grains.

3- Effect of nitrogen fertilizer treatments (organic and mineral):


Results presented in Table (38) clearly show that the increase in nitrogen treatment caused significant increase in nitrogen content in maize grains during 2005 and 2006 seasons. 

In the first season, applying nitrogen at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. caused a significant increase in nitrogen content in maize grains over the control treatment by 0.06, 0.08, 0.14, 0.12 and 0.19 %, respectively. The differences in effect of nitrogen content in maize grains due to applying between the 120 kg MN and 60 kg ON + 60 kg MN as well as between 60 kg ON, 60 kg MN and 60 kg ON + 60 kg MN /fed. were not significant.


In 2006 season, the previously mentioned five respective nitrogen treatments induced significant increase in nitrogen content in grains of 0.05, 0.12, 0.19, 0.15 and 0.23 %, respectively. The difference between nitrogen content of maize grains that induced by of 60 kg MN and 60 kg ON + 60 kg MN /fed. was not significant. It could be concluded that the increase in N supply improved the grain quality of the end product expressed as nitrogen content in maize grains These results are in agreement with that obtained by Bader et al (1997); El–Sheikh (1998); Mohamed and El-Aref (1999); Suleiman (2004) and Derby et al., (2005).  

4. Interactions effect:


Results in Table (38) show that the interactions effect between preceding winter crops X tillage treatments; preceding crops X nitrogen fertilization; tillage treatments X nitrogen fertilization and preceding crops X tillage treatments X nitrogen fertilization treatments did not significantly affected nitrogen conten of maize grains. 

E.3. Crude protein in maize leaves:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (orgain and mineral) and their interactions in 2005 and 2006 seasons on crude protein in maize leaves are presented in Table (39). 

1- Effect of preceding crops:  

Results presented in Table (39) show that crude protein in maize leaves was not affected by the preceding winter crops in 2005 and 2006 seasons. 

The maximum value of crude protein in maize leaves was 9.24 and 9.43 % in the first and second season, respectively which was obtained when planting maize after clover treatment. On the other hand, planting maize after wheat gave the minimum 
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value of crude protein in maize leaves which was 8.96 and 8.99 % in the first and second seasons, respectively, 

2- Effect of tillage treatments:

Results presented in Table (39) show that crude protein in maize leaves was significantly affected by tillage treatments in the two seasons. 

The maximum value of crude protein in leaves was 9.27 and 9.45 % in the first and second season, respectively which was obtained when using MBP + SCP. On the other hand, NT treatment gave the minimum value of crude protein in maize leaves (8.93 and 8.85 % in the first and second season, respectively). There was no significant difference due to DCP and NT treatment in the first season. Also, between DCP and MBP + SCP in the second season on crude protein content in maize leaves.

It could be concluded that MBP + SCP surpassed the other tillage treatments on its effect on crude protein content in maize leaves  

The increase in crude protein in maize leaves may be due to the increase in its nitrogen content (Table 37).

3- Effect of nitrogen fertilizer treatments (organic and mineral):


The increase in nitrogen treatments significantly increased crude protein in maize leaves in the 2005 and 2006 seasons, of experimentation as shown in Table (39).

In the first season, applying nitrogen at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increased crude protein content in maize leaves by 0.41, 1.25, 1.82, 1.56 and 2.03 %, respectively as compared with the control treatment (zero nitrogen). The differences in effect of this studied parameter between the applying 120 kg MN and 60 kg ON + 60 kg MN as well as 120 kg MN and 60 kg ON + 120 kg MN /fed. were not significant.


The corresponding increases in 2006 season for the same respective nitrogen treatments were 0.52, 0.99, 1.93, 1.41 and 2.29 %. The differences due to applying 120 kg MN and 60 kg ON + 120 kg MN /fed. was not significant. 


The present results clearly show the influence of nitrogen in increasing the nutritive value of cereals. This result is mainly due to the effect of nitrogen application on increasing nitrogen content in maize leaves (Table 37).

4. Interactions effect:


Results in Table (39) show that the interactions effect between preceding winter crops X tillage treatments; preceding crops X nitrogen fertilization; tillage treatments X nitrogen fertilization and preceding crops X tillage treatments X nitrogen fertilization treatments were did not significantly effective on crude protein of maize leaves. 

E.4.Crude protein in maize grains:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interaction in 2005 and 2006 seasons on crude protein content of maize grains are presented in Table (40).

1- Effect of preceding crops:

Results presented in Table (40) show that crude protein in grains was significantly affected by the preceding winter crops in 2006 season, only. 

The maximum crude protein in maize grains of 11.48 and 11.51% in 2005 and 2006 season, respectively was obtained when planting maize after clover. Whereas, planting maize after wheat gave the minimum value of crude protein in maize grains which was 11.01 and 11.02 % in the first and second season, respectively.

It could be concluded that planting maize after clover surpassed planting maize after wheat treatment on crude protein of maize grains

The increase in crude protein in grains may be due to the increase in nitrogen content in grains (Table 38) which in turn affect crude protein formation. These results are in agreement with that obtained by Selim and El-Sergany (1995).
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2- Effect of tillage treatments:

Results presented in Table (40) show that crude protein in maize grains was significantly affected by the applied tillage treatments in 2005 and 2006 seasons. 

The maximum value of crude protein in grains was 11.46 and 11.51 % in the first and second season, respectively which obtained when using MBP + SCP in soil preparation. On the other hand, NT treatment gave the minimum value of crude protein in grains of 10.99 and 10.94 % in the first and second season, respectively. Whereas, there was no significant difference between DCP and NT in first season on their effect on crude protein content in maize grains

It could be concluded that MBP + SCP surpassed the other tillage treatments on crude protein in maize grains.

The increase in crude protein in maize graine may be due to the increase in nitrogen content in grains as presented in (Table, 38). These results are in agreement with that obtained by Selim and El-Sergany
3- Effect of nitrogen fertilizer treatments (organic and mineral):


The increase in nitrogen treatments significantly increased crude protein in maize grains in the two seasons, as shown in (Table, 40).

In the first season, applying nitrogen at 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. significantly increased crude protein content in maize grains by 0.36, 0.52, 0.88, 0.72 and 1.19 % respectively, when compared with the control treatment. The differences between the 120 kg MN and 60 kg ON + 60 kg MN /fed. as well as between 60 ON and 60 MN also between 60 MN and 60 ON + 60 MN /fed. in their effect of crude protein content were not significant.

The corresponding increases for crude protein content of maize grains in 2006 season for the same respective nitrogen treatments were 0.31, 0.73, 1.15, 0.89 and 1.41 % respectively. The differences between 60 MN and 60 ON + 60 MN /fed. in their effect of crude protein content were not significant.


Present results show clearly the influence of nitrogen in increasing the nutritive value of cereals. This result is mainly due to the effect of nitrogen application in increasing nitrogen content in maize grains. It could be concluded that the increase in N supply improved the grain quality as an end product expressed in protein content of maize grain. These results are in agreement with those obtained by El–Moursy et al., (1998); Selim et al., (1998); Oikeh et al., (1998); Zeidan et al., (1998);  Nofal (1999); Allam et al., (2001); El-Metwaly et al., (2001); El-Nagar (2002); Saleh and Nawar (2003); El–Gezawy (2005) and El-Maihy (2007).

4. Interactions effect:


Results in Table (40) show that the interactions between preceding crops and tillage treatments; preceding crops and nitrogen fertilization treatments; tillage treatments and nitrogen fertilization as well as between preceding crops, tillage treatments and nitrogen fertilization treatments were not significantly effective in crude protein content of maize grains. 

E.5.Nitrogen uptake /feddan:


Data for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on nitrogen uptake are presented in Table (41). 

1- Effect of preceding crops: 

Results presented in Table (41) show that nitrogen uptake (kg)/ feddan was significantly affected by the preceding winter crops in 2005 and 2006 seasons. 
Preceding winter crops significantly affected nitrogen uptake (kg)/ feddan in the two seasons. Nitrogen up-take (kg)/ feddan increased significantly clover plantation than that after wheat in the two seasons. Clover as a preceding crop significantly increased nitrogen uptake / feddan by 23.36 and 32.45 % in the first and second season, respectively, than that after wheat.

Planting maize after clover induced maximum nitrogen up-take (kg)/ feddan of 67.18 and 73.63 kg in the first and second season, respectively. Meanwhile, the minimum nitrogen uptake / feddan of 54.46 and 55.59 kg were obtained when planting maize after wheat in the first and second season, respectively.
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The increase in nitrogen uptake / feddan may be due to the increase in grain yield per feddan and nitrogen content in maize grains.

2- Effect of tillage treatments: 

Results presented in Table (41) show that nitrogen uptake / feddan was significantly affected by tillage treatments in 2005 and 2006 seasons. 
The highest nitrogen uptake (kg)/ feddan (65.24 and 72.26 kg in the first and second season, respectively) was obtained when using moldboard plowing + single chisel plowing was used in soil preparation. On the other hand, no-tillage treatment gave the minimum nitrogen uptake (kg)/ feddan of 54.28 and 54.55 kg in the first and second season, respectively. Whereas, there was no significant difference between double chisel plowing and MBP + SCP in second season on their effect on nitrogen up-take (kg)/ fed. 

It could be concluded that MBP + SCP surpassed the other tillage treatments on nitrogen uptake (kg)/ feddan


The increase in nitrogen uptake / feddan may be due to the increase in grain yield per feddan and nitrogen content in grains. These results are in agreement with that obtained by Ouedraogo et al., (2006).
3- Effect of nitrogen fertilizer treatments (organic and mineral):


Nitrogen uptake of maize as affected by nitrogen application is represented in Table (41). It was significantly increased by increasing nitrogen treatments up to 60 NO + 120 MN /fed. during 2005 and 2006 seasons. 

In the first season, the nitrogen uptake increased by 12.10, 64.68, 120.66, 87.76 and 139.22 % when maize plants received 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. respectively over the control treatment (no nitrogen added). 

Similar results were noticed in 2006 season, increasing nitrogen treatments from 0 to 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. the nitrogen uptake increased by 23.30, 61.24, 109.66, 78.22 and 126.73 %, respectively. 


It could be concluded that the nitrogen uptake of maize significantly increased with the increase in nitrogen treatments up to 60 ON + 120 MN /fed. The increase in nitrogen uptake due to increasing nitrogen treatments is attributed to the increase in grain yield and nitrogen content in maize grains. These results are in agreement with those obtained by Abdullah (1995); Abu–Grab et al., (1997); El–Sheikh (1998); Nofal (1999); Al–Kaisi and Yin (2003); Suleiman (2004); Derby et al., (2005); El–Gezawy (2005) and Bader and Othman (2006).

4- Interactions effect:


The mean values of nitrogen uptake of maize was significantly affected by the interaction between preceding crops and tillage treatments  as well as tillage treatments and nitrogen fertilization treatments in the second season and  preceding crops with nitrogen fertilization treatments in the two seasons, as shown in Table (41).

It is clear that planting maize after clover with soil preparation by MBP + SCP gave the maximum nitrogen uptake (80.24 kg in the second season). While, the minimum protein yield (44.01 kg in the second season) was obtained from planting maize after wheat in no-tilled soil. Whereas, no significant difference between planting maize after clover in no-tilled soil and planting maize after wheat under MBP + SCP for this studied trait. 

It is clear that planting maize after clover under soil fertilized by 60 kg ON + 120 kg MN /fed. gave the maximum nitrogen uptake (93.90 and 99.53 kg in the first and second season, respectively). Whereas, the minimum nitrogen uptake (31.55 and 32.09 kg in the first and second season, respectively) was obtained from planting maize after wheat with no nitrogen added.
Maximum nitrogen uptake was obtained for soil preparation by MBP + SCP and appling 60 kg ON +120 kg MN /fed. in the second season (97.23 kg). Whereas, the lowest value was obtained from planting maize in no-tilled soil with no nitrogen added during the same season (32.29 kg).

The interaction effect between preceding crops, tillage treatments and nitrogen treatments was not significant on nitrogen uptake 
E.6. Proteins yield /feddan:


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons, on protein yield per feddan are presented in Table (42) 

1- Effect of preceding crops:

Results presented in Table (42) show that protein yield (kg)/fed. of maize was significantly affected by preceding winter crops treatments in 2005 and 2006 seasons. 
Proteins yield (kg)/fed. significantly increased after clover than that after wheat in two seasons. Clover as a preceding crop significantly increased protein yield kg/fed. by 23.35and 32.47 % in the first and second season, respectively than that after wheat.

Planting maize after clover produced the maximum protein yield (kg)/fed (419.9 and 460.2 kg in the first and second season, respectively). Whereas, the minimum protein yield kg /fed. (340.4 and 347.4 kg in the same respective two seasons) was obtained from planting maize after wheat.  

It could be concluded that planting maize after clover plantation surpassed that of planting maize after wheat on protein yield kg /fed. The increases in protein yield kg/fed. may be due to the increase in grain yield per feddan and crude protein in grains.
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2- Effect of tillage treatments:

Results presented in table (42) show that protein yield kg /fed. of maize was significantly affected by tillage treatments in 2005 and 2006 seasons. 
Maximum protein yields kg /fed. was 407.7 and 451.6 kg in the first and second season, respectively, which was obtained when MBP + SCP  was used in soil preparation. Meanwhile, NT treatment gave the minimum value of protein yield kg/fed. (339.2 and 340.9 kg  in the same respective two seasons). 

It could be concluded that MBP + SCP treatment surpassed the other tillage treatments in protein yield kg /fed. of maize

The increases in protein yield kg /fed. May be due to the increase in grain yield per feddan and crud protein in grains

3- Effect of nitrogen fertilizer treatments (organic and mineral):

Results presented in table (42) cleary show that the increase in nitrogen treatments caused significant increase in protein yield during 2005 and 2006 seasons. 

 
In the first season, applying nitrogen 60 kg ON, 60 kg MN, 120 kg MN, 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed. caused significant increase in protein yield of maize by 27.0, 144.1, 268.6, 195.4 and 310.0 kg /fed. respectively when compared to the control treatment (zero nitrogen fertilization). 


In the second season, the respective increases were 56.5, 148.5, 266.0, 189.7 and 307.3 kg /fed.

The present results show clearly the influence of nitrogen in increasing the nutritive value of cereals. This result is mainly due to the effect of nitrogen application on increasing crude protein in maize grain and grain yield per feddan. Such results are in agreement with what was obtained by Bader et al., (1997) and Mohamed and El-Aref (1999). 

4- Interactions effect:


Protein yield of maize was significantly affected by the interaction between preceding crops and tillage treatments as well as tillage treatments and nitrogen fertilization treatments in the second season and preceding crops and nitrogen fertilization treatments in the two seasons, as shown in Table (42).

It is clear that planting maize after clover and soil preparation by MBP + SCP gave the maximum protein yield per feddan (501.5 kg in the first seaon). Whereas, the minimum protein yield (275.1 kg in the same season) was obtained from planting maize after wheat in no-tilled soil. Meanwhile, no significant difference between planting maize after clover in no-tilled soil and planting maize after wheat under MBP + SCP for thise studied trait.

It is clear that planting maize after clover in soil fertilized with 60 kg ON + 120 kg MN /fed. gave the maximum protein yield (586.9 and 622.1 kg in the first and second season, respectively). And, the minimum protein yield (197.2 and 200.5 kg in the first and second season, respectively), was obtained from planting maize after wheat without nitrogen fertilization.
Maximum protein yield per feddan was obtained for soil prepared by MBP + SCP and appling 60 kg ON +120 kg MN /fed. (607.7 kg in the second season). Whereas, the lowest value was obtained from planting maize in no-tilled soil under no nitrogen added (201.8 kg in the same season).

The effect of the interactions between preceding crops, tillage treatments and nitrogen treatments was not significant on protein yield.

E.7.Nitrogen use efficiency (NUE):


Results for the effect of preceding crops, tillage treatments, nitrogen fertilization treatments (organic and mineral) and their interactions in 2005 and 2006 seasons on nitrogen use efficiency are presented in Table (43). 

1- Effect of preceding crops: 

Results presented in table (43) show that NUE was significantly affected by preceding winter crops treatments in 2005 and 2006 seasons. 

NUE significantly increased after clover than that after wheat in the two seasons. Clover as a preceding crop significantly increased NUE by 38.59 and 51.11% in the first and second season, respectively, than that after wheat.


[image: image45]
Maximum value of NUE was 22.23 and 27.85 in first and second season, respectively, which was obtained when planting maize after clover. 

Meanwhile, planting maize after wheat treatment gave the minimum value of NUE which was 16.04 and 18.43 in the first and second season, respectively.

It could be concluded that planting maize after clover treatment surpassed that of planting maize after wheat treatment on nitrogen use efficiency.


The increase in NUE may be due to the increase in grain yield per feddan. Such results are in agreement with what was obtained by Shams (2000).
2- Effect of tillage treatments:

Results presented in Table (43) show that NUE of maize was significantly affected by tillage treatments in 2005 and 2006 seasons. 

Maximum NUE was 21.23 and 27.01 in first and second season, respectively which was obtained when using MBP + SCP in soil preparation. Whereas, no-tilled soil gave the minimum value of NUE was 15.86 and 18.15 in the first and second season, respectively. Whereas there was no significant difference between DCP and MBP + SCP treatments during the first season on nitrogen use efficiency of maize. 

It could be concluded that MBP +SCP surpassed the other tillage treatments on NUE. 


The increase in NUE may be due to the increase in grain yield per feddan.

3- Effect of nitrogen fertilizer treatments (organic and mineral):

Results in Table (43) clearly show that the increase in nitrogen treatments significantly reduced NUE in 2005 and 2006 seasons. 
Highest NUE was recorded with the adding 60 kg MN /fed. being 28.36 and 33.45 in the first and second season, respectively. Whereas, the lowest NUE was recorded from application 60 kg ON /fed. being 11.40 % in 2005 season, and 17.42 % in the second season was obtained from application 60 kg ON + 120 kg NM /fed. The differences between the 60 kg ON + 60 kg MN and 60 kg ON + 120 kg MN /fed was not significant in the first season. Such results are in agreement with what was obtained by Shams (2000); Suleiman (2004); El–Gezawy (2005) and Halvorson et al., (2005).

4- Interactions effect: 


Nitrogen use efficiency of maize was significantly affected by the interaction between preceding crops and tillage treatments as well as tillage treatments and nitrogen fertilization treatments in the second season and preceding crops and nitrogen fertilization treatments in the 2005 and 2006 seasons, as shown in Table (43).

It is clear that planting maize after clover with soil preparation by MBP + SCP gave the highest nitrogen use efficiency (31.03 in the second season) While, the lowest nitrogen use efficiency (12.38 in the same season) was obtained from planting maize after wheat in no-tilled soil. whereas, no significant difference between planting maize after clover in no-tilled soil and planting maize after wheat under MBP + SCP for this studied trait.

It is clear that planting maize after clover using nitrogen fertilization of 60 kg NM /fed. gave the maximum nitrogen use efficiency which was 32.86 and 39.92 in the first and second season, respectively, on the other hand, the minimum nitrogen use efficiency was 7.76 in the first season, which was obtained from planting maize after wheat and fertilized with 60 kg ON /fed. and 14.60 in the second season, was recorded by planting maize after maize and fertilized with 60 kg ON + 120 kg MN /fed.

It could be concluded that that planting maize after clover with soil fertilized by 60 kg mineral N recorded the maximum nitrogen use efficiency.

Maximum nitrogen efficiency (39.11 in the second season), was obtained for soil preparation by MBP + SCP and appling 60 kg MN /fed. Whereas, the lowest NUE (14.28 in the second season) was obtained from planting maize in no-tilled soil and higher nitrogen treatment (60 kg ON + 120 kg MN /fed.). 

The effect of the interactions between preceding crops, tillage treatments and nitrogen treatments was not significant on nitrogen use efficiency.
F. Economic analysis and evaluation:


For maize, the price of a kilogram of nitrogen in the form of ammonium nitrate (33.5 % N) was L.E. 2.1 and in the organic form was L.E. 8.17, the price of kilogram seeds (pioneer hybrid white single cross 30 K 08) was L.E. 21.5. Man power was calculated on the basis of 39 workers per feddan. for all practices and the daily wage of  L.E. 10 aday. Soil tillage treatments costs included the cost for compacting and ridging. Whereas, the average total cost of production for preceding winter crops was shown in Table (44).  

Table (44): Total costs of preceding crop yield in L.E. / fed. averaged 2004/2005 and 2005/2006 seasons.

	Preceding crops
	wheat
	Clover

	Total cost of production (in L.E. /fed.)
	1734
	1634

	Values of yield (in L.E. /fed.)
	3150
	4800


Total costs including values of production, tools and requirements as seeds, fertilizers, manure, man power, machinery and other general or miscellaneous costs as well as land rent for preceding winter crops (clover and wheat) as well as maize are shown in Tables 44 and 45). Also the costs of the different preceding winter crops as soil tillage systems and nitrogen fertilizer treatments included in this study are given in Table (46).

Table (45): Avereage costs of the different tools and requirements of maize production over 2005 and 2006.
	Treatments
	Costs per feddan in L.E

	Chisel plow (first way).
	25

	Chisel plow (second way).
	15

	Moldboard plow.
	60

	Compacting.
	10

	Ridging.
	10

	60 kg mineral nitrogen fertilizer /fed.
	126

	120 kg mineral nitrogen fertilizer /fed.
	252

	60 kg organic nitrogen fertilizer /fed.
	490

	Seeds.
	215

	Man power.
	390

	Other expenses.
	112

	Land rent.
	510


1- Effect of preceding crops, tillage treatments and nitrogen fertilization treatments on the total costs of maize production in the adopted cropping pattern under study 


It is cleary evident from Table (46) that the highest values of costs were those referring to wheat as a preceding crop with moldboard plowing + single chisel plowing combined with applying 60 kg ON + 120 kg MN /fed. being  L.E. 2571 per /feddan.
Table (46): Costs of the different preceding winter crops, soil tillage treatments and nitrogen fertilizer treatments adopted in the study in L.E. /fed. (average over two studying seasons).

	Preceding

winter crops
	Tillage systems
	Nitrogen treatments (kg /fed.)

	
	
	0


	60

ON
	60

MN
	120 MN
	60ON

+
60 MN
	60ON

+
120 MN

	wheat
	NT
	1734
	2224
	1860
	1986
	2350
	2476

	
	DCP
	1794
	2284
	1920
	2046
	2410
	2536

	
	MBP + SCP
	1829
	2319
	1955
	2081
	2445
	2571

	clover
	NT
	1634
	2124
	1760
	1886
	2250
	2376

	
	DCP
	1694
	2184
	1820
	1946
	2310
	2436

	
	MBP + SCP
	1729
	2219
	1855
	1981
	2345
	2471


Data in Table (47) show the total costs of maize production per fed. in cropping pattern under study as affected by the applied different treatments (average over two seasons). From such data, it is clear that the minimum total costs were those of clover as preceding crop combined with NT and zero nitrogen, being 2861 L.E. and the maximum total costs were those of wheat as preceding crop using MBP + SCP under 60 kg ON + 120 kg MN /fed. which was 3798 L.E.

Table (47): The total costs of maize production in L.E. per fed. in cropping pattern under study as affected by different treatments. (average of the two seasons). 

	Preceding

winter crops
	Tillage treatments
	Nitrogen treatments (kg /fed.)

	
	
	0


	60

ON
	60

MN
	120 MN
	60ON

+
60 MN
	60ON

+
120 MN

	wheat
	NT
	2961
	3451
	3087
	3213
	3577
	3703

	
	DCP
	3021
	3511
	3147
	3273
	3637
	3763

	
	MBP + SCP
	3056
	3546
	3182
	3308
	3672
	3798

	clover
	NT
	2861
	3351
	2987
	3113
	3477
	3603

	
	DCP
	2921
	3411
	3047
	3173
	3537
	3663

	
	MBP + SCP
	2956
	3346
	3082
	3208
	3572
	3698


* It includes total costs of preceding winter crop production.

2- Values of maize grain yield in cropping pattern under study as affected by the different treatments:


Results presented in Table (48) show the value of maize grain yield as affected by the applied different treatments in addition to values of the preceding winter crops yield in L.E. per fed in 2005 and 2006 seasons. In this estimation the price of maize was 857.14 L.E. per ton as given by Extension service information (average of 2005 and 2006 seasons). While, the values of both wheat and clover were 3150 and 4800 L.E. per fed., respectively (average over two winter seasons).

From such results, it is clear that the highest values in the cropping pattern under study were 9076.54 and 9480.43 L.E. per fed. in 2005 and 2006 seasons, respectively for clover as preceding crops combined with MBP + SCP and applying 60 kg ON and 120 kg MN /fed. On the other hand, the lowest values were those of wheat combined with NT and zero nitrogen (control), being 4504.37 and 4396.63 L.E. per fed. with reduction of 4572.17 and 5083.80 L.E. or 50.37 and 53.62 % compared  with the highest treatment in 2005 and 2006 seasons, respectively. 

Table (48):* Value of maize grain yield in cropping pattern under study as affected by different treatments

	Preceding

winter crops
	Tillage treatments
	Nitrogen treatments (kg /fed.)

	
	
	0


	60

ON
	60

MN
	120 MN
	60ON

+
60 MN
	60ON

+
120 MN

	2004/2005 season

	wheat
	NT
	4504.37
	4689.94
	5596.11
	6174.09
	5698.54
	6323.91

	
	DCP
	4854.09
	4977.94
	5741.14
	6699.69
	6104.49
	6907.80

	
	MBP + SCP
	4940.14
	5041.71
	5857.03
	6717.00
	6185.49
	6940.37

	clover
	NT
	6651.86
	6772.37
	7491.86
	8418.00
	7973.91
	8687.74

	
	DCP
	6769.54
	7004.23
	7964.31
	8835.43
	8328.17
	9017.74

	
	MBP + SCP
	6858.94
	7006.71
	8077.37
	8895.09
	8450.31
	9076.54

	2005/2006 seasons

	wheat
	NT
	4396.63
	4755.34
	5307.51
	5934.34
	5529.34
	6130.80

	
	DCP
	4933.80
	5275.46
	5909.83
	6589.54
	6046.11
	6820.97

	
	MBP + SCP
	5157.60
	5495.06
	6136.03
	6814.20
	6392.91
	6995.91

	clover
	NT
	6882.77
	7302.94
	7842.60
	8494.54
	8017.03
	8719.71

	
	DCP
	7129.71
	7472.23
	8126.74
	9104.66
	8509.97
	9305.40

	
	MBP + SCP
	7134.86
	7649.23
	8329.97
	9224.31
	8763.43
	9480.43


* It includes preceding winter crop yield values. 

3-net farm return of maize production and net return per one invested L.E. 


Results in Tables 49 and 50 reveal that the highest net farm return was achieved from maize preceded by clover combined with MBP + SCP and applying 120 kg MN /fed. which recorded 5687.09 and 6016.31 L.E./fed., making a net return ratio of 1.773 and 1.875 L.E. / an invested pound in 2005 and 2006 seasons, respectively. The lowest net farm returns were 1238.94 and 1304.34 L.E. / fed. with a net return ratio of 0.359 and 0.378 L.E. / each invested pound which were recorded by wheat as preceding crop with NT and applying 60 kg ON /fed. in 2005 and 2006 seasons, respectively.

It is worth noting that maize preceded by wheat under NT with zero nitrogen was quit effective to increase the net-farm return to 1543.37 and 1435.63 compared with 1238.94 and 1304.34 L.E. /fed for maize preceded by wheat under NT with 60 kg ON /fed. in 2005 and 2006 seasons, respectively. 
It could be concluded that under the circumstances of this study and from the economic point of view, maize preceded by clover under soil prepared by moldboard plowing + single chisel plowing with 120 kg MN application /fed. produced the highest grain yield and consequently the highest net-farm return. 


The present results clearly indicate the importance of legumes as preceding crop, mechanization and mineral nitrogen supply as a means for increasing maize yield.

Table (49): *Net farm return in L.E. /fed. of maize as affected by the applied  different treatments under study. 

	Preceding

winter crops
	Tillage treatments
	Nitrogen treatments (Kg N / fed.)

	
	
	0


	60

ON
	60

MN
	120 MN
	60ON

+
60 MN
	60ON

+
120 MN

	2004/2005 season

	wheat
	NT
	1543.37
	1238.94
	2509.11
	2961.09
	2121.54
	2620.91

	
	DCP
	1833.09
	1466.94
	2594.14
	3426.69
	2467.49
	3144.80

	
	MBP + SCP
	1884.14
	1495.71
	2675.03
	3409.00
	2513.49
	3142.37

	clover
	NT
	3790.86
	3421.37
	4504.86
	5305.00
	4496.91
	5084.74

	
	DCP
	3848.54
	3593.23
	4917.31
	5662.43
	4791.17
	5354.74

	
	MBP + SCP
	3902.94
	3660.71
	4995.37
	5687.09
	4878.31
	5378.54

	2005/2006 seasons

	wheat
	NT
	1435.63
	1304.34
	2220.51
	2721.34
	1952.34
	2427.80

	
	DCP
	1912.80
	1764.46
	2762.83
	3316.54
	2409.11
	3057.97

	
	MBP + SCP
	2101.60
	1949.06
	2954.03
	3506.20
	2720.91
	3197.91

	clover
	NT
	4021.77
	3951.94
	4855.60
	5381.54
	4540.03
	5116.71

	
	DCP
	4208.71
	4061.23
	5079.74
	5931.66
	4972.97
	5642.40

	
	MBP + SCP
	4178.86
	4303.23
	5247.97
	6016.31
	5191.43
	5782.43


* Net farm return (L.E. / fed.) = grain yield value – total costs.

Table (50): *Net return per an invested L.E. of maize as affected by the different treatments under study. 

	Preceding winter crops
	Tillage treatments
	Nitrogen treatments (Kg N / fed.)

	
	
	0

control
	60

ON
	60

MN
	120 MN
	60 ON +
60 MN
	60 ON

+
120 MN

	2005 season

	wheat
	NT
	0.521
	0.359
	0.813
	0.922
	0.593
	0.708

	
	DCP
	0.607
	0.418
	0.824
	1.047
	0.678
	0.836

	
	MBP + SCP
	0.617
	0.422
	0.841
	1.031
	0.685
	0.827

	clover
	NT
	1.325
	1.021
	1.508
	1.704
	1.293
	1.411

	
	DCP
	1.318
	1.053
	1.614
	1.785
	1.355
	1.462

	
	MBP + SCP
	1.320
	1.094
	1.621
	1.773
	1.366
	1.454

	2006 seasons

	wheat
	NT
	0.485
	0.378
	0.719
	0.847
	0.546
	0.656

	
	DCP
	0.633
	0.503
	0.878
	1.013
	0.662
	0.813

	
	MBP + SCP
	0.688
	0.550
	0.928
	1.060
	0.741
	0.842

	clover
	NT
	1.406
	1.179
	1.626
	1.729
	1.306
	1.420

	
	DCP
	1.441
	1.191
	1.667
	1.869
	1.406
	1.540

	
	MBP + SCP
	1.414
	1.286
	1.703
	1.875
	1.453
	1.564


Net return per one invested L.E. =                     Net farm return                       

                 


       Total costs of production (per /fed.)
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5. SUMMARY
MAIZE YIELD POTENTIAL ASAFFECTED BY ORGANIC AND MINERAL NITROGEN, CROP RESIDUES AND TILLAGE
Two field experiments were carried out in the Research Center of Faculty of agriculture, Moshtohor, Benha University (Toukh directorate, Kalubia governorate) during the two successive growing seasons of 2004/2005 and 2005/2006 to study the effect of the preceding winter crops, tillage treatments and organic-mineral nitrogen fertilization on soil chemical and physical properties, spread and growth of weeds as well as growth, yield and yield components of maize. Economic return of maize pioneer hybrids white single cross 30 K 8 was also estimated according to the applied agronomic practices. 

The soil type of the experimental unit was clay of pH 8.08. The experiment included two preceding winter crops, three tillage practices and six organic-mineral nitrogen fertilization treatments. The experimental design was a strip split plot with four replications. The two preceding winter crops were distributed in the horizontal plots. whereas, the three tillage practices were assigned in the vertical plots and the six organic-mineral nitrogen fertilizer treatments were arranged at random in sub–plots. The area of each sub plot was 10.5 m2 (3.5 width x3.0m long) , which contained  five ridges of  3.0 m long and 70 cm width  with 25 cm apart between hill.

Treatments were as follows: 

A – Two preceding winter crops:
              1 - Wheat cv Sakha 93         (Triticum   aestivum L.)

              2 -clover cv Meskawy      (Trifolum alexandrinum L.)
B – Three tillage treatments:

1 - No tillage (NT).

2 – Double chisel plowing (DCP).

3 – Moldboard plowing + single chisel plowing (MBP + SCP)
C – Six organic–mineral nitrogen treatments: 

             1 – Unfertilized treatment                     (control)                                          

             2 – 60 kg organic N /fed. in form of compost 1.5 % N                                                

             3 – 60 kg mineral N /fed.  (Ammonium nitrate 33.5% N)                                            

             4 – 120 kg mineral N /fed.                                            

             5 - 60 kg organic N + 60 kg mineral N /fed.       

             6 - 60 kg organic N + 120 kg mineral N /fed.     

Results could be summarized as follows:
A- Soil properties
A.1. physical properties of soil 
Tillage treatments:
Soil bulk density was significantly decreased and soil porosity % was significantly increased by plowing the soil either by DCP or MBP + SCP. MBP + SCP gave the highest soil bulk density and lowest soil porosity % for all soil depths (0–10, 10–20 and 20–30 cm).

A.2. Chemical properties of soil:

1. Preceding crops:

The soil organic matter, total nitrogen and total potassium were higher when planting maize after clover rather than wheat. Whereas, planting maize after wheat increase soil total phosphorus than after clover.

2. Tillage treatments:

Soil organic matter, total nitrogen, total phosphorus and total potassium were increased by plowing the soil either by DCP or MBP + SCP. Using MBP + SCP gave the highest values of the above characteristics.

3. Nitrogen fertilization treatments (organic and mineral): 

Soil organic matter, total nitrogen, total phosphorus and total potassium were increased by application organic nitrogen. The highest soil organic matter and total potassium in the two seasons were obtained by adding 60 kg ON /fed. Whereas, application 60 kg ON + 120 kg MN /fed. gave the highest soil total nitrogen in the two seasons and highest soil total phosphorus was obtained by applying 60 kg ON + 120 kg MN /fed. and 60 kg ON + 60 kg MN /fed in the first and second season respectively. 
B- Spreading and growth of weeds:

1. Preceding crops:


Number of grassy weeds in the two seasons and total number of weeds in the first season were significantly decreased when planting maize after clover than after wheat. Whereas, number of broad-leaved weeds, fresh and dry weights of broad-leaved weeds, fresh and dry weights of grassy weeds and fresh and dry weights of total weeds was not affected by the preceding crops.  

2. Tillage treatments:

number of grassy weeds, total number of weeds, fresh and dry weights of grassy weeds, total fresh and dry weights of weeds in the two seasons, fresh and dry weights of broad-leaved weeds in second season were significantly decreased by plowing the soil either by DCP or MBP + SCP compared to NT. using MBP + SCP gave the lowest values of the above parameters. On the other hand, number of broad-leaved weeds was not affected by the applied tillage treatments.

3. Nitrogen fertilization treatments (organic and mineral): 

fresh weight of broad-leaved weeds as well as fresh and dry weights of grassy weeds in the two seasons as well as dry weight of broad-leaved weeds and total fresh and dry weights of weeds in second season were significantly affected by nitrogen fertilization treatments (organic and mineral). The lowest values of the above parameters were obtained for the unfertilized soil except fresh and dry weights of grassy weeds in the first season which obtained by application 60 kg ON /fed. Whereas, number of weeds (broad, narrow and total) were not affected by nitrogen fertilization treatments.

4. Interactions effect:

4.1. Interaction between preceding crops and tillage treatments: 

Number of broad-leaved weeds, fresh and dry weights of grassy weeds in the second season, as well as number of grassy weeds, total fresh and dry weights of weeds in the first season, were significantly affected by interaction between preceding winter crops and tillage treatments. Planting maize after clover with soil prepared by MBP + SCP gave the lowest values of above characters. While, total number of weeds, fresh and dry weights of broad-leaved weeds were not affected by the interaction between preceding winter crops and tillage treatments. 

4.2. Interaction between preceding crops and organic and mineral nitrogen fertilization treatments:
Total fresh and dry weights of weeds in the first season, were significantly affected by interaction between preceding winter crops and nitrogen fertilization treatments (organic and mineral). Planting maize after clover and fertilized with 60 kg MN /fed. gave the lowest values of above characters. Meanwhile,  number of broad-leaved, number of grassy, total number of weeds, fresh and dry weights of broad-leaved, fresh and dry weights of grassy were not affected by the interaction between preceding winter crops and nitrogen fertilization (organic-mineral) treatments. 

4.3. Interaction between tillage treatments and organic and mineral nitrogen fertilization treatments:
Fresh and dry weights of broad-leaved weeds and fresh and dry weights of total weeds in the second season, as well as fresh weight of grassy weeds in the first season, and dry weight of grassy weeds in the two seasons, were significantly affected by interaction between tillage treatments and nitrogen fertilization treatments. Planting maize after MBP + SCP under no nitrogen added gave the lowest values of above characters. Whereas, number of broad-leaved, number of grassy weeds and total number of weeds, were not affected by the interaction between tillage treatments and nitrogen fertilization treatments (organic and mineral)

4.4. Interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral).

Fresh and dry weights of grassy weeds as well as fresh and dry weights of total weeds in the second season, were significantly affected by interaction between preceding winter crops, tillage treatments and nitrogen fertilization treatments (organic and mineral). Planting maize after clover under soil preparation by MBP + SCP without nitrogen fertilization gave the lowest fresh and dry weights of total weeds. Whereas, the lowest fresh and dry weights of grassy weeds were obtained from planting maize after clover under MBP + SCP and fertilized with 60 kg MN /fed. However, number of broad,  narrow leaved and total number of weeds, fresh and dry weights of broad-leaved weeds, were not affected by the interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral).

C.  Growth characters:

1. Preceding crops: 


Maize plant height, ear height, number of green leaves per plant at 90 days from planting, leaf area index at 90 days from planting, stem diameter, fresh weight of roods /plant at 45 days from planting, number of ears per feddan and number of ears per plant were significantly increased when planting maize after clover compared to planting maize after wheat in the two seasons. On the other hand, planting maize after clover decreased tasseling and silking dates in the two seasons compared to wheat as a preceding crop. 

2. Tillage treatments:


Maize plant height, ear height, number of green leaves per plant at 90 days, stem diameter, leaf area index at 90 days, fresh weight of roods /plant at 45 days from planting and number of ears per feddan in the two seasons as well as number of ears per plant in the second season, were significantly increased by plowing the soil either by DCP or MBP + SCP compared to NT. Using MBP + SCP gave the highest values of the above characters. On the other hand, number of days from sowing to 50 % tasseling and silking in both seasons was significantly decreased by plowing the soil either by SCP or MBP + SCP compared to NT. Using MBP + SCP gave the shortest number of days to tasseling and silking dates.

3. Nitrogen fertilization treatments (organic and mineral): 
Maize plant height, ear height, number of green leaves per plant at 90 days from planting, leaf area index at 90 days from planting, stem diameter, fresh weight of roods /plant at 45 days from planting, number of ears per feddan and number of ears per plant were significantly increasing by increasing nitrogen treatments in the two seasons. Application 60 kg ON + 120 kg MN /fed. gave the highest values of the above characters. On the other hand, number of days from sowing to 50 % tasseling and silking in the two seasons was significantly decreased by increasing nitrogen treatments in the two seasons. Application 60 kg ON + 120 kg NM /fed. gave the shortest number of days to 50 % tasseling and silking .

4. Interactions effect:

4.1. Interaction between preceding crops and tillage treatments: 

Maize plant height, number of green leaves per plant at 90 days from planting and silking date in the two seasons, as well as leaf area index at 90 days from planting, stem diameter, tasseling date, number of ears per feddan and number of ears per plant in the second season, were significantly affected by interaction between preceding crops and tillage treatments. Planting maize after clover with soil preparation by MBP + SCP gave the highest values of above characters except tasseling and silking dates were significantly decreased by planting maize after clover with soil preparation by MBP + SCP. Meanwhile, ear height and weight of roots /plant at 90 days from planting were not affected by the interaction between preceding crops and tillage treatments.   

4.2. Interaction between preceding crops and nitrogen fertilization treatments (organic and mineral):
Maize plant height, ear height, leaf area index at 90 days from planting and stem diameter in the two seasons, and number of green leaves per plant at 90 days from planting in the first season, weight of roots /plant at 90 days from planting, tasseling and silking dates, number of ears per feddan and number of ears per plant in the second season, were significantly affected by interaction between preceding crops and nitrogen fertilization treatments. Planting maize after clover and soil fertilized with 60 kg ON + 120 kg MN /fed. gave the highest values of above characters except for tasseling and silking dates which were significantly decreased by planting maize after clover fertilized by 60 kg ON + 120 kg MN /fed. 

4.3. Interaction between tillage treatments and nitrogen fertilization treatments (organic and mineral):
Plant height, ear height, number of green leaves per plant at 90 days from planting maize, fresh weight of roots /plant at 45 days from planting and number of ears per plant in the second season as well as days to 50 % silking in the first season were significantly affected by the interaction between tillage treatments and nitrogen fertilization treatments. Planting maize after soil preparation by MBP + SCP with application of 60 kg ON + 120 kg MN /fed. gave the highest values of above characters except days for 50 % silking which was decreased by the effect of the same interaction. On the other hand, leaf area index at 90 days from planting, stem diameter, tasseling date and number of ears per fed. were not affected by the interaction between tillage treatments and nitrogen fertilization treatments.

4.4. Interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral).

All of the studied growth characters were not affected by the interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral) except  plant height in the two seasons as well as fresh weight of roots /plant at 90 days from planting, number of green leaves per plant at 90 days from planting and number of ears per plant in the second season were significantly affected by the interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral). Planting maize after clover under soil preparation by MBP + SCP and soil fertilized with 60 kg ON + 120 kg MN /fed. gave the highest plant height, number of green leaves per plant, fresh weight of root and number of ears per plant of maize. 

D. Yield and yield components:

1. Preceding crops:


Maize ear length, ear diameter, number of grains per ear, 100-grain weight, ear weight, shelling percentage, weight of grains per plant, stover yield per feddan gains yield per feddan, and biological yield per feddan were significantly increased when planting maize after clover compared to planting maize after wheat in the two seasons. Increases in straw yield per feddan, gains yield per feddan and biological yield were (19.60, 18.26 and 18.42 %) in the first season and (17.09,  27.48 and 22.09 %) in the second season when planting maize after clover compared to planting maize after wheat. 

2. Tillage treatments:


Maize ear length, ear diameter, number of grains per ear, 100-grain weight, ear weight, shelling percentage, weight of grains per plant, stover yield per feddan gains yield per feddan, and biological yield per feddan were significantly increased by plowing the soil either by DCP or MBP + SCP compared to NT in the two seasons. Using MBP + SCP gave the highest values of the above characters. Increases in straw yield, gains yield and biological yield per feddan were (17.26, 16.19 and 16.69 %) in the first season and (14.02, 26.13 and 19.88 %) in the second season, when planting maize after soil preparation by MBP + SCP compared with planting maize under NT treatment. 

3. Nitrogen fertilization treatments (organic and mineral): 

Maize ear length, ear diameter, number of grains per ear, 100-grain weight, ear weight, shelling percentage, weight of grains per plant, stover yield per feddan gains yield per feddan, and biological yield per feddan were significantly increased by increasing nitrogen treatments in the two seasons. Application 60 kg ON + 120 kg MN /fed. gave the highest values of the above characters. 

4. Interactions effect:

4.1. Interaction between preceding crops and tillage treatments: 


The effect of interaction between preceding crops and tillage treatments on ear length, ear diameter, number of grains per ear, ear weight, grains weight per plant and straw yield in the two seasons, and grains yield per feddan and biological yield per feddan in the second season, were significantly affected. Planting maize after clover with soil preparation by MBP + SCP gave the highest values of above characters. On the other hand, shelling % and 100-grain weight were not affected by the interaction between preceding crops and tillage treatments.

4.2. Interaction between preceding crops and nitrogen fertilization treatments (organic and mineral):

The effect of interaction between preceding crops and nitrogen fertilization treatments (organic and mineral) on ear length, ear diameter, number of grains per ear, ear weight, shelling % and grains yield per feddan in the two seasons, and biological yield per feddan in the first season, as well as 100-grain weight and grains weight per plant in the second season, were significantly affected. Planting maize after clover and fertilized with 60 kg ON + 120 kg MN /fed. gave the highest values of above characters. Whereas, straw yield per feddan was not affected by the interaction between the preceding crops and nitrogen fertilization treatments.

4.3. Interaction between tillage treatments and nitrogen fertilization treatments (organic and mineral):
The interaction effect between tillage treatments and nitrogen fertilization treatments on ear diameter, number of grains per ear and ear weight in the two seasons,  as well as grains yield per feddan and biological yield per feddan in the second season , were significantly affected. Planting maize after using MBP + SCP with application of 60 kg ON + 120 kg MN /fed. gave the highest values of above characters. But, ear length, 100-grain weight, shelling %, grains weight per plant and straw yield per feddan were not affected by interaction between tillage treatments and nitrogen fertilization treatments. 

4.4. Interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral).

The effect of interaction between preceding crops, tillage treatments and nitrogen fertilization treatments on ear diameter in the first season, ear weight and shelling % in the second season, number of grains per ear and 100-grain weight in the two seasons was significantly affected. Planting maize after clover under soil preparation by MBP + SCP and fertilized with 60 kg ON + 120 kg MN /fed. gave the highest values of above characters. Whereas, ear length, grains weight per plant, , straw yield per feddan grains yield per feddan and biological yield per feddan were not affected by the interaction between preceding crops, tillage treatments and nitrogen fertilization treatments.

E. Maize chemical characters:

1. Preceding crops:

Nitrogen up-take per feddan, protein yield and nitrogen use efficiency in the two seasons, and crude protein content in grains in second season, were significantly increased when planting maize after clover compared to planting maize after wheat. But, nitrogen content in leaves and grains and protein content in leaves were not affected by the preceding winter crops.

2. Tillage treatments:


 Nitrogen content in leaves and grains maize, crude protein content in grains and leaves, nitrogen up-take per feddan, protein yield and nitrogen use efficiency were significantly increased by plowing the soil either by DCP or MBP + SCP compared to NT in the two seasons. Also using MBP + SCP in soil preparation gave the highest values of the above characters.
3. Nitrogen fertilization treatments (organic and mineral):
Nitrogen content in grains and leaves maize, crude protein content in grains and leaves, nitrogen up-take per feddan and protein yield were significantly increased by increasing nitrogen treatments in the two seasons. Application 60 kg ON + 120 kg MN /fed. gave the highest values of the above characters. While, nitrogen use efficiency was significantly decreased by increasing nitrogen treatments in the two seasons. Application 60 kg MN /fed. gave the highest nitrogen use efficiency.

4. Interactions effect:

4.1. Interaction between preceding crops and tillage treatments: 

Nitrogen up-take per feddan and protein yield and nitrogen use efficiency in maize were significantly affected by the interaction between the preceding crops and tillage treatments in the second season. Planting maize after clover with soil preparation by MBP + SCP gave the highest values of above characters. Meanwhile, nitrogen content in leaves and grains as well as crude protein content in leaves and grains were not affected by interaction between the preceding crops and tillage treatments.

4.2. Interaction between preceding crops and nitrogen fertilization treatments (organic and mineral):
Nitrogen up-take per feddan and protein yield and nitrogen use efficiency were significantly affected by the interaction between preceding crops and nitrogen fertilization treatments in the two seasons. Planting maize after clover and soil fertilized with 60 kg ON + 120 kg MN /fed. gave the highest values of nitrogen up-take and protein yield kg per feddan. The highest nitrogen use efficiency was obtained by planting maize after clover and fertilized with 60 kg MN /fed. On the other hand, nitrogen content in leaves and grains as well as crude protein content in leaves and grains were not affected by the interaction between preceding crops and nitrogen fertilization treatments.
4.3. Interaction between tillage treatments and nitrogen fertilization treatments (organic and mineral):
Nitrogen up-take per feddan, protein yield and nitrogen use efficiency were significantly affected by interaction between tillage treatments and nitrogen fertilization treatments in second season. Planting maize after MBP + SCP and fertilized with 60 kg ON + 120 kg MN /fed. gave the highest values of nitrogen uptake per feddan and protein yield kg per feddan. Whereas, the highest nitrogen use efficiency was obtained by planting maize after using MBP + SCP with soil fertilized with 60 kg MN /fed. On the other hand, nitrogen content in leaves and grains as well as crude protein content in leaves and grains were  not affected by the interaction between tillage treatments and nitrogen fertilization treatments (organic and mineral).

4.4. Interaction between preceding crops, tillage treatments and nitrogen fertilization treatments (organic and mineral).

Nitrogen content in leaves and grains, crude protein content in leaves and grains, nitrogen uptake per feddan, protein yield per feddan and nitrogen use efficiency were not affected by the interaction between preceding crops tillage treatments and nitrogen fertilization treatments (organic and mineral).

F-Economic return


Under the conditions of the experiment and from an economic point of view, maize preceded by clover under soil preparation by MBP +SCP with120 kg MN /fed. produced the highest grain yield and consequently the highest net farm return per year being of 5687.09 and 6016.31 L.E. /fed. in the first and second year, respectively making a respective net return ratio of 1.773 and 1.875 L.E. / an invested pound.


The present results indicate clearly the importance of legumes as preceding crop, mechanization and mineral nitrogen supply as a means for increasing maize yield.
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الملخص العربي
تأثير التسميد الآزوتي العضوي والمعدني والمحاصيل السابقة والحرث على إنتاجية الذرة الشامية.

اجريت تجربتان حقليتان بمزرعة مركز البحوث الزراعية بكلية الزراعة بمشتهر- مركز طوخ - محافظة القليوبية - جامعة بنها خلال الموسمين الزراعيين 2004/2005 و 2005/2006م لدراسة تأثير التسميد الآزوتي العضوي والمعدني والمحاصيل السابقة والحرث على الصفات الكيميائية والطبيعية للتربة وإنتشار ونمو الحشائش وصفات النمو والمحصول ومكوناته والعائد الإقتصادي لمحصول الذرة الشامية صنف بيونير هجين فردي 30 ك 08 

وكانت أرض التجربة طينية ودرجة حموضتها 8.08 وقد تضمنت التجربة معاملتان للمحاصيل السابقة وثلاث معاملات لحرث الأرض وستة معاملات للتسميد الآزوتي العضوي والمعدني. وكان تصميم التجربة قطع منشقة في شرائح متعامدة Strip split plot design في أربع مكررات حيث وضعت المحاصيل السابقة في القطاعات الرأسية ومعاملات الحرث في القطاعات الافقية ومعاملات التسميد في القطع الفرعية. وكانت مساحة القطعة التجربية 10.5 م2 (3 متر طول في 3.5 عرض) مكونه من خمسة خطوط بعرض 70 سم وطول 3  متر والمسافة بين الجور  25 سم. 

وكانت المعاملات على النحو التالي:


( أ) معاملات المحاصيل السابقة: 

                    1- القمح (سخا 93).                

                   2- البرسيم المصري ( مسقاوي).

(ب) معاملات الحرث:



1- بدون خدمة.



2- المحراث الحفار ( مرتين)



3- المحراث القلاب متبوعا بالمحراث الحفار (مرة).


(ج) معاملات التسميد الآزوتي العضوي والمعدني:



1-   بدون تسميد (صفر)



2-  60 كجم أزوت عضوي / ف.

                                               في صورة كمبوست 1.5% ازوت.



3-  60 كجم أزوت معدني/ ف.

                                                  في صورة نترات نشادر 33.5 %  أزوت.



4-  120 كجم أزوت معدني / ف.


5- 60 كجم أزوت عضوي للفدان + 60 كجم أزوت معدني / ف.


6-  60 كجم أزوت عضوي للفدان +120 كجم أزوت معدني/ ف.
ويمكن تلخيص النتائج علي النحو التالي:

أ- صفات التربة:

أ-1- الصفات الطبيعية للتربة:

  معاملات الحرث :

 قلت الكثافة الظاهرية للتربة وإزدادت المسامية الكلية للتربة  بحرث الأرض باي من المحراث الحفار ( مرتين) او المحراث القلاب متبوعا المحراث الحفار (مرة) في كل من الموسمين وحرث الأرض بالمحراث القلاب متبوعا المحراث الحفار (مرة). أعطى أقل قيمة للكثافة الظاهرية و أعلى قيمة للمسامية الكلية بعد 16 يوم من الزراعة وعند الحصاد وعلى جميع الأعماق ( صفر- 10 و 10 – 20 و 20 – 30 سم ) في كل من الموسمين. 
أ-2- الصفات الكيميائية للتربة:  
1- المحاصيل السابقة:

إزدادت كل من المادة العضوية والنيتروجين الكلي والبوتاسيوم الكلي بأرض الذرة المنزرعة عقب البرسيم عن القمح على العكس من ذلك ازداد الفوسفور الكلي بالتربة بأرض الذرة المنزرعة عقب القمح. 

2- معاملات الحرث:

إزدادت كل من المادة العضوية والنيتروجين الكلي والفوسفور الكلي والبوتاسيوم الكلي بالتربة بحرث الأرض باي من المحراث الحفار ( مرتين) او المحراث القلاب  متبوعا بالمحراث الحفار (مرة) في كل من الموسمين وحرث الأرض بالمحراث القلاب متبوعا بالمحراث الحفار (مرة). أعطى أعلى قيم للصفات السابقة. 

3- معاملات التسميد الآزوتي العضوي والمعدني:
إزدادت كل من المادة العضوية والنيتروجين الكلي والفوسفور الكلي والبوتاسيوم  الكلي بالتربة مع اضافة الأسمدة العضوية للتربة ولقد حصل على أعلى قيم للمادة العضوية والبوتاسيوم الكلي بالتربة من إضافة 60 كجم أزوت عضوي للفدان في الموسمين بينما حصل على أعلى قيم للنيتروجين الكلي بالتربة من إضافة 60 كجم أزوت عضوي للفدان +120 كجم أزوت معدني للفدان في الموسمين وكان أعلى قيم للفوسفور الكلي بالتربة من المعاملة 60 كجم أزوت عضوي + 120 كجم أزوت معدني للفدان في الموسم الاول ومن اضافة 60 كجم أزوت عضوي + 60 كجم أزوت معدني للفدان في العام الثاني.

ب - الحشائش عند عمر 84 يوم من زراعة الذرة الشامية :
1- المحاصيل السابقة:
قل عدد الحشائش الضيقة في الموسمين والعدد الكلي للحشائش في الموسم الاول معنويا في حقول الذرة المنزرعة عقب البرسيم مقارنة بزراعة الذرة الشامية عقب القمح. بينما لم يتأثر كل من عدد الحشائش العريضة والوزن الغض والجاف للحشائش العريضة والضيقة و الوزن الغض والجاف الكلى للحشائش بعد أي من المحصولين السابقين.

 2- معاملات الحرث: 

كان التأثير معنويا لكل من عدد الحشائش الضيقة و العدد الكلي للحشائش والوزن الغض والجاف للحشائش الضيقة و الوزن الغض والجاف الكلى للحشائش في كلا الموسمين بينما تأثر الوزن الغض والجاف للحشائش العريضة في الموسم الثاني بمعاملات الحرث كما أدى حرث التربة بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) الى تقليل الصفات السابقة مقارنة بعدم الخدمة. بينما لم يتأثر عدد الحشائش العريضة بمعاملات  الحرث.

 3- معاملات التسميد الآزوتي العضوي والمعدني:

تأثر معنويا كل من الوزن الغض للحشائش العريضة و الوزن الغض والجاف  للحشائش الضيقة في الموسمين والوزن الغض والجاف الكلى للحشائش في الموسم الثاني بمعاملات التسميد الآزوتي العضوي والمعدني. وادي عدم التسميد الى تقليل جميع  الصفات السابقة باستثناء الوزن الغض و الجاف للحشائش الضيقة في الموسم الاول كان اقل عند التسميد ب60 كجم ازوت عضوي للفدان. بينما لم يتأثر كل من  عدد الحشائش الكلي والعريض والضيق والوزن الغض للحشائش العريضة بمعاملات التسميد. 
4- تأثير التفاعلات: 

4-1- التفاعل بين المحاصيل السابقة والحرث:
أثر التفاعل بين المحاصيل السابقة و الحرث على كل من عدد الحشائش العريضة والوزن الغض والجاف للحشائش الضيقة في الموسم الثاني وعدد الحشائش الضيقة في الموسمين والوزن الغض والجاف للحشائش الكلية في الموسم الاول ولقد أدي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحرث الحفار(مرة) الى تقليل الصفات السابقة معنويا. ولم يؤثر التفاعل في العدد الكي للحشائش  والوزن الغض والجاف للحشائش العريضة. 

4-2- التفاعل بين المحاصيل السابقة والتسميد الازوتي:
كل من الوزن الغض والجاف للحشائش الكلية في الموسم الاول تاثر بالتفاعل بين المحاصيل السابقة ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والتسميد 60 كجم ازوت معدني للفدان الى تقليل الصفات السابقة معنويا. ولم يؤثر التفاعل في تعداد الحشائش ( الكلي و العريض و الضيق) والوزن الغض والجاف للحشائش العريض و الضيقة. 

4-3- التفاعل بين الحرث والتسميد الازوتي:
كل من الوزن الغض والجاف للحشائش العريضة والكلية في الموسم الثاني  والوزن الغض للحشائش الضيقة في الموسم الاول والوزن الجاف للحشائش الضيقة في الموسمين تأثر بالتفاعل بين الحرث ومعاملات السماد الازوتي (العضوي والمعدني). ولقد ادي الحرث بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) وعدم التسميد الى تقليل الصفات السابقة معنويا. ولم يؤثر التفاعل في تعداد الحشائش ( الكلي و العريض و الضيق).
4-4- التفاعل بين المحاصيل السابقة و الحرث والتسميد الازوتي:
كل من الوزن الغض والجاف للحشائش الضيقة والكلية في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة والحرث ومستوى السماد الازوتي (العضوي والمعدني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحراث الحفار (مرة)  وعدم التسميد الى تقليل الوزن الغض والجاف للحشائش الكلية والتسميد 60 كجم ازوت معدني للفدان الى تقليل الوزن الغض والجاف للحشائش الضيقة معنويا. ولم يؤثر التفاعل في تعداد الحشائش ( الكلي و العريض و الضيق) والوزن الغض والجاف للحشائش العريضة. 
ﺠ - صفات النمو:

1- المحاصيل السابقة:
 ازداد طول النبات وارتفاع الكوز وعدد الاوراق الخضراء / نبات عند عمر 90 يوم من الزراعة ودليل مساحة الاوراق عند عمر 90 يوم من الزراعة وسمك الساق ووزن الجذور الغض /نبات  عند عمر 45 يوم من الزراعة وعدد كيزان الفدان وعدد كيزان النبات معنويا في كلا الموسمين عند زراعه الذرة الشامية عقب البرسيم مقارنة بزراعه الذرة الشامية عقب القمح. وعلى العكس من ذلك قل معنويا عدد الأيام من الزراعة حتى ظهور50 % من النورات المذكرة والنورات المؤنثة بزراعة الذرة الشامية عقب البرسيم.   

2- معاملات الحرث: 

ازداد طول نبات الذرة الشامية وارتفاع الكوز وعدد الاوراق الخضراء / نبات عند عمر 90 يوم من الزراعة ودليل مساحة الاوراق عند عمر 90 يوم من الزراعة وسمك الساق ووزن الجذور الغض /نبات  عند عمر 45 يوم من الزراعة وعدد كيزان الفدان معنويا في كلا الموسمين وعدد كيزان النبات في الموسم الثاني نتيجة عمليات الحرث مقارنة بعدم الخدمة. وأن حرث الأرض بالمحراث القلاب متبوعا بالمحرث الحفار (مرة) أعطى اعلى قيم في الصفات السابقة وعلى العكس من ذلك قل معنويا عدد الايام من الزراعة حتى ظهور50 % من النورات المذكرة والنورات المؤنثة نتيجة عمليات الحرث في كلا الموسمين وأن الحرث بالمحراث القلاب متبوعا بالمحرث الحفار (مرة) أعطى اقصر فترة من الزراعة حتى ظهور50 % من النورات المذكرة والنورات المؤنثة.   

 3- معاملات التسميد الآزوتي العضوي والمعدني:

ازداد طول النبات وارتفاع الكوز وعدد الاوراق الخضراء / نبات عند عمر 90 يوم من الزراعة ودليل مساحة الاوراق عند عمر 90 يوم من الزراعة وسمك الساق ووزن الجذور الغض /نبات  عند عمر 45 يوم من الزراعة وعدد كيزان الفدان وعدد كيزان النبات معنويا في كلا الموسمين مع زيادة مستوي التسميد الازوتي العضوي والمعدني. وتسميد حقول الذرة الشامية 60 كجم أزوت عضوي +120 كجم أزوت للفدان أعطى اعلى قيم في الصفات السابقة وعلى العكس من ذلك قل معنويا عدد الايام من الزراعة حتى ظهور50 % من النورات المذكرة والنورات المؤنثة.
4- تأثير التفاعلات: 

4-1- التفاعل بين المحاصيل السابقة والحرث:
كل من طول النبات و عدد الاوراق الخضراء / نبات عند عمر 90 يوم الزراعة ومعاد خروج 50 % من  النورات المؤنثة في الموسمين ودليل مساحة الاوراق عند عمر 90 يوم من الزراعة وسمك الساق ومعاد خروج 50 % من النورات المذكرة  وعدد كيزان الفدان وعدد كيزان النبات في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة و الحرث. ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحرث الحفار(مرة) الى زيادة  الصفات السابقة معنويا باستثناء معاد خروج 50 % من  النورات المذكرة و المؤنثة قلت. ولم يؤثر التفاعل على ارتفاع الكوز ووزن الجذر الغض /نبات عند عمر 45 يوم من الزراعة. 

4-2-  التفاعل بين المحاصيل السابقة والتسميد الازوتي:
كل من طول النبات وارتفاع الكوز ودليل مساحة الاوراق وسمك الساق عند عمر 90 يوم من الزراعة في الموسمين و عدد الاوراق الخضراء / نبات عند عمر 90 يوم الزراعة في الموسم الاول ووزن الجذر الغض /نبات عند عمر 45 يوم من الزراعة ومعاد خروج 50 % من  النورات المذكرة والمؤنثة وعدد كيزان الفدان وعدد كيزان النبات في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني /فدان  الى زيادة  الصفات السابقة معنويا باستثناء معاد خروج 50 % من  النورات المذكرة و المؤنثة قلت نتيجة التفاعل السابق. 

4-3- التفاعل بين الحرث والتسميد الازوتي:
كل من طول النبات وارتفاع الكوز و عدد الاوراق الخضراء عند عمر 90 يوم الزراعة ووزن الجذور الغض /نبات عند عمر 45 يوم الزراعة وعدد كيزان النبات في الموسم الثاني ومعاد خروج 50 % من  النورات المؤنثة في الموسم الاول تأثرت بالتفاعل بين المحاصيل السابقة ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية بعد حرث الارض بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني /فدان  الى زيادة  الصفات السابقة معنويا باستثناء معاد خروج 50 % من  النورات  المؤنثة قلت نتيجة اضافة نفس التفاعل السابق ولم يتأثر كل من  دليل مساحة الاوراق وسمك الساق عند عمر 90 يوم الزراعة ومعاد خروج 50 % من  النورات المذكرة وعدد كيزان الفدان بالتفاعل بين نظم الحرث ومعاملات التسميد الآزوتي.

4-4- التفاعل بين المحاصيل السابقة و الحرث والتسميد الازوتي:
كل من طول النبات  في الموسمين و عدد الاوراق الخضراء / نبات عند عمر 90 يوم الزراعة ووزن الجذور الغض /نبات عند عمر 45 يوم الزراعة وعدد كيزان النبات في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقةوالحرث  ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب (مرة ) متبوعا بالمحراث الحفار (مرة)  والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني /فدان  الى زيادة  الصفات السابقة. بينما لم يتأثر كل من ارتفاع الكوز ودليل مساحة الاوراق عند عمر 90 يوم الزراعة وسمك الساق ومعاد خروج 50 % من  النورات المذكرة والمؤنثة وعدد كيزان الفدان بالتفاعل الثلاثي.
د- المحصول ومكوناتة:

 1- المحاصيل السابقة:

ازداد طول الكوز وقطر الكوز وعدد الحبوب بالكوز ووزن الكوز ووزن 100 حبة ووزن حبوب الكوز و نسبة التفريط ووزن الحبوب لكل نبات ومحصول القش للفدان ومحصول الحبوب للفدان والمحصول البيولوجي للفدان معنويا في الموسمين عند زراعة الذرة الشامية عقب البرسيم مقارنة بزراعة الذرة الشامية عقب القمح. وكان معدل الزيادة في محصول القش للفدان ومحصول الحبوب للفدان والمحصول البيولوجي (19.60 و18.26  و 18.42% في الموسم الاول) و (17.09 و27.48  و22.09 % في الموسم الثاني ) عند زراعة الذرة الشامية عقب البرسيم مقارنة بزراعتة عقب القمح.

2- معاملات الحرث:

ازداد طول الكوز وقطر الكوز وعدد الحبوب بالكوز ووزن الكوز ووزن 100 حبة ووزن حبوب الكوز و نسبة التفريط ووزن الحبوب لكل نبات ومحصول القش للفدان ومحصول الحبوب للفدان والمحصول البيولوجي للفدان معنويا في الموسمين نتيجة عمليات الحرث مقارنة بعدم الخدمة. وأن الحرث بالمحراث القلاب متبوعا بالمحرث الحفار (مرة) أعطى اعلى قيم في الصفات السابقة. وكان معدل الزيادة في محصول القش ومحصول الحبوب للفدان للفدان والمحصول البيولوجي (17.26 و 16.19و16.69% في الموسم الاول) و (14.02 و 26.13 و19.88 % في الموسم الثاني ) عند حرث التربة بالحرث بالمحراث القلاب (مرة) متبوعا بالمحرث الحفار (مرة) مقارنة بعدم الخدمة. 

3- معاملات التسميد الآزوتي العضوي والمعدني:

ازداد طول الكوز وقطر الكوز وعدد الحبوب بالكوز ووزن الكوز ووزن 100 حبة ووزن حبوب الكوز و نسبة التفريط ووزن الحبوب لكل نبات ومحصول القش للفدان ومحصول الحبوب للفدان والمحصول البيولوجي للفدان معنويا في الموسميننتيجة زيادة مستوي التسميد الازوتي العضوي والمعدني وتسميد حقول الذرة الشامية 60 كجم أزوت عضوي +120 كجم أزوت معدني للفدان أعطى اعلى قيم في الصفات السابقة.

4- تأثير التفاعلات: 

4-1- التفاعل بين المحاصيل السابقة والحرث:
كل من طول الكوز و قطر الكوز وعدد الحبوب / كوز و وزن الكوز ووزن حبوب / نبات ومحصول القش / فدان في الموسمين و محصول الحبوب والبيولوجي / فدان في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة و الحرث. ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحرث الحفار(مرة) الى زيادة  الصفات السابقة معنويا ولم يؤثر التفاعل علي وزن 100 حبة نسبة وتصافي الحبوب. 
4-2-  التفاعل بين المحاصيل السابقة والتسميد الازوتي:

كل من طول الكوز و قطر الكوز وعدد الحبوب / كوز و وزن الكوز و نسبة تصافي الحبوب و محصول الحبوب / فدان في الموسمين والمحصول البيولوجي للفدان في الموسم الاول و ووزن 100 حبة ووزن حبوب / نبات في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني للفدان الى زيادة  الصفات السابقة معنويا ولم يؤثر التفاعل علي محصول القش / فدان.

4-3-  التفاعل بين الحرث والتسميد الازوتي:
كل من قطر الكوز وعدد الحبوب / كوز و وزن الكوز في الموسمين و محصول الحبوب / فدان والمحصول البيولوجي للفدان في الموسم الثاني  تأثرت بالتفاعل بين الحرث ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية بعد الحرث بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني للفدان الى زيادة  الصفات السابقة معنويا ولم يؤثر التفاعل علي طول الكوز و وزن 100 حبة وتصافي الحبوب ووزن الحبوب / نبات نسبة و محصول القش / فدان.
4-4- التفاعل بين المحاصيل السابقة و الحرث والتسميد الازوتي:
كل من قطر الكوز فى الموسم الاول ووزن الكوز و نسبة تصافي الحبوب في الموسم الثاني وعدد الحبوب / كوز و وزن 100 حبة في الموسمين تاثرت بالتفاعل بين المحاصيل السابقة والحرث ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحراث الحفار (مرة)   والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني للفدان  الى زيادة  في الصفات السابقة معنويا. وكل من طول الكوز ووزن الحبوب / نبات ومحصول الحبوب و محصول القش / فدان والمحصول البيولوجي لم تتأثر بالتفاعل. 
ﻫ-  الصفات الكيميائية :
1-  المحاصيل السابقة:

ازداد معدل امتصاص الازوت ومحصول البروتين للفدان وكفاءة استخدام الازوت في الموسمين ومحتوي البروتين في الحبوب في الموسم الثاني معنويا عند زراعة الذرة الشامية عقب البرسيم مقارنة بزراعة الذرة الشامية عقب القمح.ولم يكن هناك تـــأثيرا معنويا على صفات نسبة الازوت في الاوراق والحبوب ومحتوي الاوراق من البروتين.

2- معاملات الحرث:

ازداد نسبة الازوت في الاوراق والحبوب ومحتوي الاوراق و الحبوب من البروتين معدل امتصاص الازوت ومحصول البروتين للفدان وكفاءة استخدام الازوت في الموسمين معنويا نتيجة عمليات الحرث مقارنة بعدم الخدمة وأن الحرث بالمحراث القلاب متبوعا بالمحرث الحفار (مرة) أعطى اعلى قيم في الصفات السابقة.

3-  معاملات التسميد الآزوتي العضوي والمعدني:

ازداد نسبة الازوت في الاوراق والحبوب ومحتوي الاوراق و الحبوب من البروتين معدل امتصاص الازوت ومحصول البوتين للفدان في الموسمين معنويا نتيجة زيادة مستوي التسميد الازوتي العضوي والمعدني وتسميد حقول الذرة الشامية 60 كجم أزوت عضوي +120 كجم أزوت معدني للفدان أعطى اعلى قيم في الصفات السابقة. بينما قلت كفاءة استخدام الازوت نتيجة زيادة مستوي التسميد الازوتي العضوي والمعدني وتسميد حقول الذرة الشامية 60 كجم أزوت للفدان أعطى اعلى قيمة كفاءة استخدام الازوت. 

4-  تأثير التفاعلات: 

4-1- التفاعل بين المحاصيل السابقة والحرث:
كل من النيتروجين الممتص ومحصول البروتين / فدان وكفاءة استخدام النيتروجين في الموسم الثاني تأثرت بالتفاعل بين المحاصيل السابقة والحرث. ولقد ادي زراعة الذرة الشامية عقب البرسيم والحرث بالمحراث القلاب متبوعا بالمحرث الحفار(مرة) الى زيادة  الصفات السابقة معنويا ولم يؤثر التفاعل علي نسبة النيتروجين في الاوراق والحبوب ونسبة البروتين في الاوراق والحبوب.

4-2-  التفاعل بين المحاصيل السابقة والتسميد الازوتي:
كل من النيتروجين الممتص ومحصول البروتين / فدان وكفاءة استخدام النيتروجين في الموسمين تأثرت بالتفاعل بين المحاصيل السابقة ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية عقب البرسيم والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني للفدان الى زيادة  النيتروجين الممتص ومحصول البروتين / فدان معنويا. بينمااعلى كفاءة  استخدام للنيتروجين حصل عليها من زراعة الذرة الشامية بعد البرسيم والتسميد 60 كجم ازوت معدني للفدان ولم يؤثر التفاعل علي نسبة النيتروجين في الاوراق والحبوب ونسبة البروتين في الاوراق والحبوب.

4-3- التفاعل بين الحرث والتسميد الازوتي:
كل من النيتروجين الممتص ومحصول البروتين / فدان وكفاءة استخدام النيتروجين في الموسم الثاني تأثرت بالتفاعل بين الحرث ومستوى السماد الازوتي (العضوي والمعني). ولقد ادي زراعة الذرة الشامية بعد الحرث بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) والتسميد 60 كجم ازوت عضوي + 120 كجم ازوت معدني للفدان الى زيادة  النيتروجين الممتص ومحصول البروتين / فدان معنويا. بينما اعلى كفاءة استخدام النيتروجين حصل عليها من زراعة الذرة الشامية بعد الحرث بالمحراث القلاب (مرة) متبوعا بالمحراث الحفار (مرة) والتسميد 60 كجم ازوت معدني للفدان  ولم يؤثر التفاعل علي نسبة النيتروجين في الاوراق والحبوب ونسبة البروتين في الاوراق والحبوب.

4-4- التفاعل بين المحاصيل السابقة و الحرث والتسميد الازوتي:
كل من نسبة النيتروجين في الاوراق والحبوب ونسبة البروتين في الاوراق والحبوب  النيتروجين الممتص ومحصول البروتين / فدان وكفاءة استخدام النيتروجين لم تتأثر بالتفاعل بين المحاصيل السابقة  والحرث ومستوى السماد الازوتي (العضوي والمعدني).  

و- التقيم الإقتصادي:


أعلى صافي دخل مزرعي للفدان طول العام تحقق من زراعة البرسيم المصري كمحصول سابق وخدمة الارض بالمحراث القلاب متبوعا بالمحراث الحفار (مرة) مع التسميد النيتروجيني بمعدل 120 كجم نيتروجين معدني / فدان حيث بلغ صافي الدخل المزرعي خلال العام 5687.09 جنية للفدان خلال العام الاول و 6016.31 جنية للفدان في العام الثاني.
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تأثير التسميد الآزوتي (العضوي و المعدني) والمحاصيل السابقة والحرث على إنتاجية الذرة الشامية
رســـالة علمية مقـــدمة من

السعيد محمد محمود الجدوي

بكالوريوس العلوم الزراعية (محاصيل) كلية الزراعة

جامعة الزقازيق- فرع بنها 2003
للحصول على

درجة الماجستير

في العلوم الزراعية ( محاصيل )

قســــــم المحاصيــــــــــــل

كليــــــــة  الزراعـــــة

جامعة بنها

2007



* احد مواقع منظمة الأغذية و الزراعة على الإنترنت  		   � HYPERLINK "http://www.fao.org" ��www.fao.org�       


http://faostat.fao.org/site/340/DesktopDefault.aspx?PageID=340
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) = No significant

 

 

 

Tillage treatments:     NT= No

-

tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.

 

Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.
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tillage.      DCP = Double chise

l plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.

 

Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.
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Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.

 

[image: image56.emf]Table (14): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on dry weight of  broad - l eaved weeds (g / m 2 ) at 84 days after planting maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  1.79  21.13  1.62  2.33  5.46  1.94  5.71  8.53  9.70  10.50  14.07  13.30  15.12  11.87   DCP  3.43  5.95  7.36  2.66  7.82  8.44  5.94  6.46  8.46  8.87  9.19  6.30  8.91  8.03   MB P+SCP  6.99  7.53  4.79  2.20  3.27  3.12  4.65  2.20  2.91  2.86  4.02  3.30  3.21  3.08   Wheat  Mean  4.07  11.53  4.59  2.40  5.52  4.50  5.43  5.73  7.02  7.41  9.09  7.64  9.08  7.66   NT  4.90  6.93  5.34  14.31  18.12  7.82  9.57  10.18  11.84  13.27  17.54  11.26  14.24  13.06   DCP  3.78  7 .92  1.86  5.05  3.43  5.69  4.62  4.35  4.92  5.87  6.62  7.65  9.38  6.46   MBP+SCP  4.53  4.17  3.26  2.89  6.03  5.20  4.34  1.67  4.29  4.03  3.38  3.27  2.77  3.23   Clover  Mean  4.40  6.34  3.49  7.42  9.19  6.23  6.18  5.40  7.01  7.72  9.18  7.39  8.80  7.58   NT  3.34  14.03  3.48  8.32  11.79  4.88  7.64  9.35  10.77  11.89  15.81  12.28  14.68  12.46   DCP  3.61  6.93  4.61  3.85  5.62  7.06  5.28  5.41  6.69  7.37  7.91  6.97  9.14  7.25   MBP+SCP  5.76  5.85  4.02  2.54  4.65  4.16  4.50  1.93  3.60  3.44  3.70  3.28  2.99  3.16   Tillage  treatments   X   Nitrogen  trea tments  Mean  4.23  8.94  4.04  4.91  7.35  5.37  5.81  5.56  7.02  7.57  9.14  7.51  8.94  7.62   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  --  --  --  --  --  --  --  2.32  1.30  --  --  2.26  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen tr eatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           M N = Mineral Nitrogen.  

[image: image57.emf]Table (15): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on dry weight of  grassy weeds (g / m 2 ) at 84 days after planting maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage   treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  16.03  17.59  28 .17  25.89  27.61  28.97  24.04  10.11  9.68  13.41  16.90  15.59  17.48  13.86   DCP  16.52  13.31  12.86  10.54  13.16  17.62  14.00  7.11  6.96  7.18  7.28  9.21  7.43  7.53   MBP+SCP  7.22  9.19  7.62  6.58  8.30  10.27  8.20  3.14  6.35  2.82  5.18  3.33  4.79  4.27   Wheat  Mean  13.26  13.36  16.2 1  14.34  16.35  18.95  15.41  6.78  7.66  7.81  9.79  9.37  9.90  8.55   NT  25.38  11.92  19.30  23.94  34.56  29.50  24.10  10.17  9.65  11.17  10.81  11.11  13.34  11.04   DCP  4.83  5.54  7.91  8.25  5.97  8.45  6.83  4.58  7.58  7.27  8.02  7.85  9.03  7.39   MBP+SCP  3.71  4.38  2.93  5.64  5.39  4.48  4.42  3.30  2.74  3.91  5.91  4.71  6.06  4.44   Clover  Mean  11.31  7.28  10.05  12.61  15.31  14.14  11.78  6.02  6.66  7.45  8.25  7.89  9.48  7.62   NT  20.70  14.75  23.73  24.91  31.08  29.24  24.07  10.14  9.66  12.29  13.85  13.35  15 .41  12.45   DCP  10.67  9.43  10.38  9.39  9.57  13.04  10.41  5.85  7.27  7.23  7.65  8.53  8.23  7.46   MBP+SCP  5.47  6.78  5.27  6.11  6.84  7.38  6.31  3.22  4.55  3.36  5.55  4.02  5.43  4.35   Tillage  treatments   X   Nitrogen  treatments  Mean  12.28  10.32  13.13  13.47  15.83  16.55  13.60  6.40  7.16  7.63  9.02  8.63  9.69  8.09   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L .S.D. at 5% for:    --  7.10  3.85  --  --  6.66  --  --  2.01  1.10  1.64  --  1.90  2.69     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No s ignificant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image58.emf]Table (16): Effect of preceding cro ps, tillage treatments, nitrogen treatments and their interactions on total dry weight  of weeds (g / m 2 ) at 84 days after planting maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  17.82  38.72  29.78  28.22  33.07  30.91  29.75  18.63  19.37  23.91  30.97  28.90  32.60  25.73   DCP  19.95  19.26  20.21  13.20  20.97  26.06  19.94  13.57  15.42  16.05  16.47  15.51  16.35  15.56   MBP+SCP  14.21  16.71  12.41  8.78  11.57  13.38  12.84  5.34  9.26  5.68  9.20  6.63  8.00  7.35   Wheat  Mean  17.32  24.90  20.80  16.73  21.87  23.45  20.85  12.51  14.69  15.21  1 8.88  17.01  18.98  16.21   NT  30.27  18.85  24.65  38.26  52.67  37.32  33.67  20.35  21.48  24.44  28.35  22.37  27.58  24.09   DCP  8.61  13.47  9.77  13.29  9.41  14.14  11.45  8.93  12.50  13.14  14.65  15.50  18.41  13.85   MBP+SCP  8.24  8.54  6.18  8.53  11.42  9.68  8.76  4.97  7 .03  7.94  9.29  7.98  8.84  7.67   Clover  Mean  15.71  13.62  13.53  20.02  24.50  20.38  17.96  11.41  13.67  15.17  17.43  15.28  18.27  15.21   NT  24.04  28.78  27.21  33.24  42.87  34.11  31.71  19.49  20.43  24.18  29.66  25.63  30.09  24.91   DCP  1 4.28  16.36  14.99  13.25  15.19  20.10  15.69  11.25  13.96  14.59  15.56  15.50  17.38  14.71   MBP+SCP  11.22  12.63  9.30  8.65  11.49  11.53  10.80  5.15  8.15  6.81  9.25  7.31  8.42  7.51   Tillage  treatments   X   Nitrogen  treatments  Mean  16.52  19.26  17.17  18.38  23.18  21.91  19.40  11.96  14.18  15.19  18.15  16.15  18.63  15. 71   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  10.35  --  5.54  7.50  --  --  --  3.10  1.65  --  --  2.86  4.04     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) =  No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image59.emf]Table (17): Effect of preceding  crops, tillage treatments, nitrogen treatments and their interactions on plant height of  maize plants in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg  N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  204.5  221.0  235.3  265.3  250.8  270.8  241.3  188.5  211.5  231.8  258.0  248.5  264.0  233.7   DCP  224.8  232.0  246.0  271.8  255.5  277.0  251.2  216.5  229.0  248.5  271.8  259.8  277.8  250.5   MBP+SCP  225.8  233.5  246.0  273.8  256.5  278.3  252.3  219.8  231.5  251.0  275.3  261.8  281.8  253.5   Wheat  Mean  218.3  228.8  242.4  270.3  254.3  275.3  248.2  208.3  224.0  243.8  268.3  256.7  274.5  245.9   NT  241.8  246.5  255.0  280.0  269.8  285.3  263.0  241.5  252.5  262.3  284.0  272.8  288.5  266.9   DCP  245.3  252.3  259.3  287.3  273.3  292.3  268.3  250.0  257.5  266.0  292.3  278.0  297.0  273.5   MBP+SCP  246.5  254.8  266.0  288.8  276.8  293.3  271.0  252.8  261.5  270.0  293.8  282.3  299.0  276.5   Cl over  Mean  244.5  251.2  260.1  285.3  273.3  290.3  267.4  248.1  257.2  266.1  290.0  277.7  294.8  272.3   NT  223.1  233.8  245.1  272.6  260.3  278.0  252.2  215.0  232.0  247.0  271.0  260.6  276.3  250.3   DCP  235.0  242. 1  252.6  279.5  264.4  284.6  259.7  233.3  243.3  257.3  282.0  268.9  287.4  262.0   MBP+SCP  236.1  244.1  256.0  281.3  266.6  285.8  261.7  236.3  246.5  260.5  284.5  272.0  290.4  265.0   Tillage  treatments   X   Nitrogen  treatments  Mean  231.4  240.0  251.3  277.8  263.8  282.8  257.8  228.2  240.6  254.9  279.2  267.2  284.7  259 .1   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    4. 2 1. 8 1.9  2.1  2.7  --  4. 7 2. 6 1.2  1. 5 2. 5 2. 1 2.5  3. 6    (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No  significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image60.emf]Table (18): Effect of preceding c rops, tillage treatments, nitrogen treatments and their interactions on ear height in  2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zer o  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  92.0  96.8  102.0  118.8  109.3  121.3  106.7  88.5  96.3  100.8  118.0  115.0  121.5  106.7   DCP  98.0  102.0  106.8  122.3  111.8  125.0  111.0  96.3  102.0  107.8  123.5  114.5  125.3  111.5   MBP+SCP  99.3  103.0  106.8  123.5  112.5  126.0  111.8  97.8  104.8  110.5  124.8  116.0  126.8  113.4   Wheat  Mean  96.4  100.6  105.2  121.5  111.2  124.1  109.8  94.2  101.0  106.3  122.1  115.2  124.5  110.5   NT  104.8  107.3  111.8  127.3  121.0  129.5  116.9  104.3  107.8  113.5  128.5  124.5  132.3  118.5   DCP  106.8  109.8  114.3  130.5  122.8  133.3  119.5  108.8  114.0  119.0  131.5  125.5  134.8  122.3   MBP+SCP  107.8  111.5  118.0  131.0  123.8  134.3  121.0  110.0  114.8  120.0  133.8  126.3  136.3  123.5   Clover  Mean  106 .4  109.5  114.7  129.6  122.5  132.3  119.2  107.7  112.2  117.5  131.3  125.4  134.4  121.4   NT  98.4  102.0  106.9  123.0  115.1  125.4  111.8  96.4  102.0  107.1  123.3  119.8  126.9  112.6   DCP  102.4  105.9  110.5  126.4  117.3  129.1  115.3  102.5  108.0  113.4  127.5  120.0  130.0  116.9   MBP+SCP  103.5  107.3  112.4  127.3  118.1  130.1  116.4  103.9  109.8  115.3  129.3  121.1  131.5  118.5   Tillage  treatments   X   Nitrogen  treatments  Mean  101.4  105.0  109.9  125.5  116.8  128.2  114.5  100.9  106.6  111.9  126.7  120.3  129.5  116.0   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    1. 2 0. 8 1.2  --  1.7  --  --  2.1  1.0 0.9  --  1. 3 1. 6 --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:      NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image61.emf]Table (19): Effect of preceding crops, tillage treatments, nitrogen t reatments and their interactions on number of green  leaves per maize plant in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  8.95  9.68  10.78  12.35  11.55  12.55  10.98  7.95  8.70  10.73  12.18  11.30  12.50  10.56   DCP  9.70  10.38  11.53  12.80  12.43  13.05  11.65  8.93  10.05  11.38  12.70  12.03  12.95  11.34   MBP+SCP  9.85  10.43  11.53  12.88  12.50  13.05  11.71  9.20  10.20  11.55  13.00  12.20  13.15  11.55   Wheat  Mean  9.50  10.16  11.28  12.68  12.16  12.88  11.44  8.69  9.65  11.22  12.63  11.84  12.87  11.15   NT  10.55  10.95  12.23  13.33  13.00  13.58  12.27  10.18  10.80  12.13  13.50  12.90  13.90  12.24   DCP  10.75  11.25  12.63  13.58  13.18  13.78  12.53  10.65  10.98  12.48  13.65  13.10  14.18  12.51   MBP+SCP  10.78  11.20  12.68  13.65  13.33  14.08  12.62  10.90  11.38  12.58  13.85  13.35  14.30  12.73   Clover  Mean  10.69  11.13  12.51  13.52  13.17  13.81  12.47  10.58  11.05  12.40  13.67  13.12  14.13  12.49   NT  9.75  10.32  11.51  12.84  12.28  13.07  11.63  9.07  9.75  11.43  12.84  12.10  13.20  11.40   DCP  10.23  10.82  12.08  13.19  12.81  13.42  12.09  9.79  10.52  11.93  13.18  12.57  13.57  11.92   MBP+SCP  10.32  10.82  12.11  13.27  12.92  13.57  12.16  10.05  10.79  12.07  13.43  12.78  13.73  12.14   Tillage  treatments   X   Nitrogen  treatments  Mean  10.10  10.65  11.90  13.10  12.67  13.35  11.96  9.64  10.35  11.81  13.15  12.48  13.50  11.82   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.24 0.17 0.17 0.23 --  --  --  0.06 0.07 0.07 0.09 0.10 0.12 0.17    (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:      NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image62.emf]Table (20): Effect of preceding crops, tillage treatments, nitrogen  treatments and their interactions on leaf area index at  90 days from planting maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  ze ro  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  2.36  2.74  3.59  4.62  4.14  4.80  3.71  2.07  2.58  3.69  4.63  4.06  4.88  3.65   DCP  2.73  3.12  3.93  4.98  4.57  5.22  4.09  2.48  3.19  4.16  5.05  4.59  5.29  4.13   MBP+SCP  2.79  3.16  4.00  5.05  4.63  5.27  4.15  2.63  3.27  4.30  5.27  4.70  5.43  4.27   Wheat  Mean  2.62  3.01  3.84  4.88  4.45  5.10  3.98  2.40  3.01  4.05  4.98  4.45  5.20  4.02   NT  3.20  3.63  4.37  5.17  4.86  5.45  4.45  3.05  3.46  4.49  5.47  5.00  5.80  4. 54   DCP  3.42  3.85  4.76  5.64  5.17  5.86  4.78  3.33  3.70  4.82  5.66  5.22  5.97  4.78   MBP+SCP  3.54  3.86  4.86  5.70  5.32  6.07  4.89  3.46  3.92  4.94  5.80  5.40  6.07  4.93   Clover  Mean  3.39  3.78  4.66  5.51  5.12  5.79  4.71  3.28  3.69  4.75  5.65  5.21  5.95  4.75   NT  2.78  3.19  3.98  4.90  4.50  5.12  4.08  2.56  3.02  4.09  5.05  4.53  5.34  4.10   DCP  3.07  3.49  4.34  5.31  4.87  5.54  4.44  2.91  3.44  4.49  5.35  4.90  5.63  4.45   MBP+SCP  3.16  3.51  4.43  5.37  4.97  5.67  4.52  3.05  3.59  4.62  5.54  5.05  5.75  4.60   Tillage  treatments   X   Nitrogen  treatments  Mea n  3.01  3.39  4.25  5.19  4.78  5.45  4.35  2.84  3.35  4.40  5.31  4.83  5.57  4.38   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.23  0.02  0.02  --  0.20  --  --  0.20  0.01  0.01  0.20  0.12  --  --     (A) = Preceding crops,          (B) =Tillage treatments,         (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Ni trogen.           MN = Mineral Nitrogen.  

[image: image63.emf]Table (21): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on stem diameter in  2005 and 2006 seasons.    The first season  (2 005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  1.76  1.84  2.05  2.29  2.19  2.32  2.07  1.80  1.90  2.04  2.29  2.15  2.34  2.09   DCP  1.87  1.97  2.13  2.36  2.26  2.40  2.17  1.92  2.00  2.17  2.39  2.27  2.41  2.19   MBP+SCP  1.90  1.99  2.15  2.37  2.27  2.40  2.18  1.94  2.03  2.21  2.41  2.31  2.44  2.22   Wheat  Mean  1.84  1.93  2.11  2.34  2.24  2.37  2.14  1.89  1.98  2.14  2.36  2.24  2.39  2.17   NT  1.89  1.96  2.18  2.37  2.27  2.43  2.19  1.93  2.02  2.21  2.43  2.32  2.46  2.23   DCP  1.94  2.06  2.21  2.46  2.30  2.52  2.25  1.97  2.07  2.28  2.49  2.40  2.54  2.29   MBP+SCP  1.95  2.08  2.22  2.47  2.31  2.54  2.26  1.99  2.08  2.29  2.51  2.43  2.56  2.31   C lover  Mean  1.93  2.04  2.20  2.43  2.29  2.50  2.23  1.96  2.06  2.26  2.48  2.38  2.52  2.27   NT  1.82  1.90  2.12  2.33  2.23  2.37  2.13  1.86  1.96  2.12  2.36  2.23  2.40  2.16   DCP  1.90  2.01  2.17  2.41  2.28  2.46  2.21  1.94  2.03  2.22  2.44  2.33  2.47  2.24   MBP+SCP  1.92  2.04  2.19  2.42  2.29  2.47  2.22  1.96  2.06  2.25  2.46  2.37  2.50  2.27   Tillage  treatments   X   Nitrogen  treatments  Mean  1.88  1.98  2.16  2.39  2.26  2.43  2.19  1.92  2.02  2.20  2.42  2.31  2.46  2.22   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.03  0.02  0.02  --  0.03  --  --  0.03  0.01  0.01  0.02  0.02  --  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Mold board plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image64.emf]Table (22): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on fresh weight of  root /plant (g) at  45 days after planting maize in 2006 season.   The first season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero    60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  14.99  23.45  44.57  71.64  57.45  81.04  48.86   DCP  17.98  25.89  50.20  83.08  59.65  92.89  54.95   MBP+SCP  25.25  34.23  70.40  90.03  80.99  99.24  66.69   Wheat  Mean  19.40  27.86  55.05  81.58  66.03  91.06  56.83   NT  33.18  45.80  76.15  94.57  86.74  103.71  73.36   DCP  34.39  55.59  82.21  104.66  93. 04  117.69  81.26   MBP+SCP  39.76  60.38  93.16  128.35  105.24  138.63  94.25   Clover  Mean  35.78  53.92  83.84  109.20  95.01  120.01  82.96   NT  24.09  34.63  60.36  83.11  72.09  92.37  61.11   DCP  26.18  40.74  66.20  93.87  76.34  105.29  68.1 0   MBP+SCP  32.50  47.31  81.78  109.20  93.11  118.93  80.47   Tillage treatments   X   Nitrogen  treatments  Mean  27.59  40.89  69.44  95.39  80.52  105.53  69.89   A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    15.42  7.54  3.09  --  4.36  5.34  7.56     (A) = Preceding crops,          (B) =Tillage treatments,         (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nit rogen.           MN = Mineral Nitrogen.  

[image: image65.emf]Table (23): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on day to 50 %  tasseling in 2005 and 2006 seasons.    The first se ason  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  68.25  67.50  66.25  65.00  65.75  64.50  66.21  69.50  68.50  66.75  65.50  65.75  65.50  66.92   DCP  66.50  66.00  65.25  64.25  65.00  63.75  65.13  68.50  67.25  66.00  64.25  64.75  64.25  65.83   MBP+SCP  66.25  66.00  65.25  64.00  64.75  63.75  65.00  67.75  66.75  65.25  64.25  64.50  64.00  65.42   Wheat  Mean  67.00  66.50  65.58  64.42  65.17  64.00  65.44  68.58  67.50  66.00  64.67  65.00  64.58  66.06   NT  65.00  64.75  64.00  63.00  63.75  62.75  63.88  66.75  65.50  64.00  62.50  62.75  62.50  64.00   DCP  64.50  64.50  63.50  62.50  63.25  62.25  63.42  66.50  65.00  63.75  62.50  62.75  62.25  63.79   MBP+SCP  64.25  63.75  64.00  62.50  63.50  62.00  63.33  66.00  64.75  63.50  62.25  62.50  62.25  63.54   Clover  Mean  64.58  64.33  63.83  62.67  63.50  62.33  63.54  66.42  65.08  63.75  62.42  62.67  62.33  63.78   NT  66.63  66.13  65.13  64.00  64.75  63.63  65.04  68.13  67.00  65.38  64.00  64.25  64.00  65.46   DCP  65.50  65.25  64.38  63.38  64.13  63.00  64.27  67.50  66.13  64.88  63.38  63.75  63.25  64.81   MBP+SCP  65.25  64.88  64.63  63.25  64.13  62.88  64.17  66.88  65.75  64.38  63.25  63.50  63.13  64.48   Tillage  treatments   X   Nitrogen  treatments  Mean  65.79  65.42  64.71  63.54  64.33  63.17  64.49  67.50  66.29  64.88  63.54  63.83  63.46  64.92   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.67 0.33 0.27 --  0.39 --  --  0.14 0.56 0.27 0.20 --  --  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) =  Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.            MN = Mineral Nitrogen.  

[image: image66.emf]Table (24) Effect of preceding crops, tillage treatments, nitrogen treatments and their inte ractions on day to 50 %  silking  in 2005 and 2006 seasons.    The first season  (200 5)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  72.00  71.25  69.25  68.00  68.75  67.50  69.46  72.00  71.25  69.75  68.50  68.75  68.25  69.75   DCP  70.25  69.75  68.25  67.25  68.00  66.75  68.38  71.25  70.25  69.00  67.25  67.75  67.00  68.75   MBP+SCP  69.75  69.50  68.25  67.00  67.75  66.50  68.13  70.75  69.75  68.25  67.00  67.25  66.75  68.29   Wheat  Mean  70.67  70.17  68.58  67.42  68.17  66 .92  68.65  71.33  70.42  69.00  67.58  67.92  67.33  68.93   NT  68.00  67.75  67.00  65.50  66.50  65.00  66.63  69.50  68.50  66.75  65.25  65.50  65.00  66.75   DCP  67.50  67.50  66.75  65.25  66.00  64.75  66.29  69.25  68.00  66.50  65.25  65.50  64.50  66.50   MBP+SCP  67.25  66.75  67.00  65.25  66.50  64.50  66.21  68.75  67.50  66.25  64.75  65.25  64.75  66.21   Clover  Mean  67.58  67.33  66.92  65.33  66.33  64.75  66.38  69.17  68.00  66.50  65.08  65.42  64.75  66.49   NT  70.00  69.50  68.13  66.75  67.63  66.25  68.04  70. 75  69.88  68.25  66.88  67.13  66.63  68.25   DCP  68.88  68.63  67.50  66.25  67.00  65.75  67.33  70.25  69.13  67.75  66.25  66.63  65.75  67.63   MBP+SCP  68.50  68.13  67.63  66.13  67.13  65.50  67.17  69.75  68.63  67.25  65.88  66.25  65.75  67.25   Tillage  treatments   X   Nitrogen  treatments  Mean  69.13  68.75  67.75  66.38  67 .25  65.83  67.51  70.25  69.21  67.75  66.33  66.67  66.04  67.71   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.53 0.42 0.27 0.49 0.38 0.47 --  0.37 0.48 0.25 0.34 --  --  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitr ogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.            MN = Mineral Nitrogen.  

[image: image67.emf]Table (25): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on number of ears  per feddan (1000 ears) of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B )  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  17.00  17.80  19.50  22.30  20.8 0  22.20  19.93  14.60  16.90  18.40  20.40  19.50  21.20  18.50   DCP  19.60  20.30  21.40  23.50  22.40  23.70  21.82  17.20  19.20  20.80  22.40  21.60  23.10  20.72   MBP+SCP  19.50  19.90  22.40  23.80  22.80  24.50  22.15  18.70  20.50  21.60  23.40  22.50  24.30  21.83   Wheat  Mean  18.70  19. 33  21.10  23.20  22.00  23.47  21.30  16.83  18.87  20.27  22.07  21.20  22.87  20.35   NT  18.30  19.20  20.70  22.70  22.10  23.20  21.03  19.60  20.80  21.50  23.30  22.60  24.10  21.98   DCP  20.00  21.10  22.30  24.20  23.00  25.00  22.60  20.40  21.70  22.40  23.90  23.30  24.90  22 .77   MBP+SCP  20.40  21.40  22.60  24.40  23.50  25.40  22.95  21.10  22.00  23.00  25.10  24.10  25.60  23.48   Clover  Mean  19.57  20.57  21.87  23.77  22.87  24.53  22.19  20.37  21.50  22.30  24.10  23.33  24.87  22.74   NT  17.65  18.50  20.10  22.5 0  21.45  22.70  20.48  17.10  18.85  19.95  21.85  21.05  22.65  20.24   DCP  19.80  20.70  21.85  23.85  22.70  24.35  22.21  18.80  20.45  21.60  23.15  22.45  24.00  21.74   MBP+SCP  19.95  20.65  22.50  24.10  23.15  24.95  22.55  19.90  21.25  22.30  24.25  23.30  24.95  22.66   Tillage  treatments   X   Nitrogen  treatments  Mean  19. 13  19.95  21.48  23.48  22.43  24.00  21.75  18.60  20.18  21.28  23.08  22.27  23.87  21.55   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.61  0.44  0.29  --  --  --  --  0.35  0.55  0.18  0.22  0.26  --  --     (A) = Preceding crops,          (B) =Tillage treatments ,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Org anic Nitrogen.           MN = Mineral Nitrogen.  

[image: image68.emf]Table (26): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on   number of ears  per plant of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatme nts   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  0.96  0.97  1.03  1.12  1. 07  1.12  1.04  0.82  0.92  0.98  1.05  1.02  1.08  0.98   DCP  1.00  1.03  1.06  1.14  1.09  1.13  1.07  0.93  1.00  1.05  1.10  1.08  1.12  1.05   MBP+SCP  1.00  1.01  1.08  1.13  1.10  1.13  1.08  0.99  1.05  1.08  1.12  1.10  1.14  1.08   Wheat  Mean  0.99  1.00  1.06  1.13  1.09  1.13  1.06  0.91  0.99  1.04  1.09  1.07  1.11  1.04   NT  1.01  1.04  1.08  1.15  1.13  1.17  1.10  1.01  1.05  1.08  1.15  1.12  1.17  1.10   DCP  1.02  1.06  1.11  1.17  1.11  1.17  1.11  1.04  1.09  1.12  1.15  1.14  1.18  1.12   MBP+SCP  1.05  1.08  1.11  1.16  1.13  1.19  1.12  1.03  1.07  1.11  1.17  1.14  1.17  1.11   Clover  Mean  1.03  1.06  1.10  1.16  1.12  1.18  1.11  1.03  1.07  1.10  1.16  1.13  1.17  1.11   NT  0.98  1.01  1.06  1.14  1.10  1.15  1.07  0.92  0.99  1.03  1.10  1.07  1.12  1.04   DCP  1.01  1.05  1.09  1.15  1.10  1.15  1.09  0.98  1.04  1.08  1. 13  1.11  1.15  1.08   MBP+SCP  1.02  1.04  1.10  1.14  1.11  1.16  1.10  1.01  1.06  1.09  1.14  1.12  1.16  1.10   Tillage  treatments   X   Nitrogen  treatments  Mean  1.01  1.03  1.08  1.14  1.10  1.15  1.09  0.97  1.03  1.07  1.12  1.10  1.14  1.07   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.03  --  0.01  --  --  --  --  0.02  0.02  0.01  0.01  0.01  0.01  0.02     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel  plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image69.emf]Table (27) Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on ear leng th (cm) of  maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  14.58  15.13  17.58  19.20  18.13  19.63  17.37  14.10  15.15  17.38  18.78  17.98  19.03  17.07   DCP  15.80  16.50  19.30  20.33  19.68  20.48  18.68  15.60  16.43  18.60  19.68  19.18  20.05  18.25   MBP+SCP  16.08  16 .73  19.13  20.65  19.83  21.08  18.91  16.10  17.05  19.30  20.35  19.73  20.60  18.85   Wheat  Mean  15.48  16.12  18.67  20.06  19.21  20.39  18.32  15.27  16.21  18.43  19.60  18.96  19.89  18.06   NT  17.60  18.33  20.13  21.33  20.40  21.43  19.87  16.93  18.03  18.95  20.35  19.75  21.08  19.18   DCP  17.93  18.43  20.13  22.13  20.85  22.20  20.28  17.83  18.48  19.40  21.25  20.13  21.40  19.75   MBP+SCP  18.30  18.78  20.38  22.23  20.68  22.53  20.48  18.23  18.95  19.50  21.40  20.18  22.05  20.05   Clover  Mean  17.94  18.51  20.21  21.89  20.64  22.05  20.21  17.66  18.48  19.28  21.00  20.02  21.51  19.66   NT  16.09  16.73  18.85  20.26  19.26  20.53  18.62  15.51  16.59  18.16  19.56  18.86  20.05  18.12   DCP  16.86  17.46  19.71  21.23  20.26  21.34  19.48  16.71  17.45  19.00  20.46  19.65  20.73  19.00   MBP+SCP  17 .19  17.75  19.75  21.44  20.25  21.80  19.70  17.16  18.00  19.40  20.88  19.95  21.33  19.45   Tillage  treatments   X   Nitrogen  treatments  Mean  16.71  17.31  19.44  20.98  19.93  21.22  19.26  16.46  17.35  18.85  20.30  19.49  20.70  18.86   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.29  0.30  0.21  0.32  0.3 0  --  --  0.38  0.21  0.21  0.23  0.29  --  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel  plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image70.emf]Table (28): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on ear dia meter  (cm) of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (contr ol)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  4.59  4.65  4.87  5.08  4.98  5.14  4.88  4.54  4.73  4.96  5.08  5.04  5.12  4.91   DCP  4.89  5.05  5.18  5.30  5.19  5.29  5.15  4.84  5.03  5.11  5.22  5.16  5.27  5.10   MBP+SCP  4.92  5.01  5.10  5.29  5.15  5.30  5.1 3  4.90  5.08  5.18  5.29  5.23  5.35  5.17   Wheat  Mean  4.80  4.90  5.05  5.22  5.11  5.24  5.05  4.76  4.94  5.08  5.20  5.14  5.25  5.06   NT  5.00  5.06  5.18  5.30  5.21  5.34  5.18  4.81  4.99  5.10  5.23  5.18  5.29  5.10   DCP  5.15  5.20  5.28  5.35  5.31  5.40  5.28  4.95  5.08  5.17  5.32  5.23  5.34  5.18   MBP+SCP  5.14  5.22  5.31  5.43  5.36  5.45  5.32  5.01  5.13  5.24  5.36  5.27  5.37  5.23   Clover  Mean  5.10  5.16  5.25  5.36  5.29  5.40  5.26  4.92  5.07  5.17  5.30  5.23  5.33  5.17   NT  4.79  4.86  5.02  5.19  5.10  5.24  5.03  4.67  4.86  5.03  5.16  5.11  5.20  5.01   DCP  5.02  5.12  5.23  5.32  5.25  5.35  5.21  4.89  5.05  5.14  5.27  5.20  5.30  5.14   MBP+SCP  5.03  5.11  5.20  5.36  5.25  5.38  5.22  4.95  5.10  5.21  5.32  5.25  5.36  5.20   Tillage  treatments   X   Nitrogen  treatments  Mean  4.95  5.03  5.15  5.29  5.20  5.32  5.16  4.84  5.01  5.12  5.25  5.19  5. 29  5.12   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.05  0.02  0.02  0.04  0.03  0.04  0.06  0.05  0.03  0.02  0.04  0.03  0.04  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interac tions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image71.emf]Table (29): Eff ect of preceding crops, tillage treatments, nitrogen treatments and their interactions on number of grains  per ear of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nit rogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  377.8  431.0  505.9  599.4  540.3  649.8  517.3  373.9  416.2  488.7  574.6  510.7  589.4  492.3   DCP  466.2  495.2  589.9  677.2  625.5  692.7  591.1  400.8  463.4  537.4  613.5  581.4  631.0  537.9   MBP+SCP  474.5  504.6  600.1  688.4  626.7  704.4  599.8  419.8  501.7  570.9  638.0  604.6  655.9  565.2   Wheat  Mean  439.5  476.9  565.3  655.0  597.5  682.3  569.4  398.2  460.4  532.3  608.7  565.6  625.4  531.8   NT  464.6  486.2  570.6  652.8  606.3  699.7  580.0  437.4  488.2  539.9  616.7  585.8  647.2  552.5   DCP  526.2  565.1  610.5  696.6  633.0  723.0  625.7  474.3  563.6  616.6  691.9  648.3  716.9  618.6   MBP+SCP  528.6  572.6  616.0  703.9  634.4  730.6  631.0  4 91.8  595.0  640.5  732.4  679.8  756.7  649.4   Clover  Mean  506.5  541.3  599.0  684.4  624.6  717.8  612.3  467.8  548.9  599.0  680.4  638.0  706.9  606.8   NT  421.2  458.6  538.2  626.1  573.3  674.8  548.7  405.7  452.2  514.3  595.7  548.2  618.3  5 22.4   DCP  496.2  530.1  600.2  686.9  629.3  707.9  608.4  437.5  513.5  577.0  652.7  614.9  673.9  578.3   MBP+SCP  501.5  538.6  608.0  696.1  630.6  717.5  615.4  455.8  548.3  605.7  685.2  642.2  706.3  607.3   Tillage  treatments   X   Nitrogen  treatments  Mean  473.0  509.1  582.2  669.7  611.0  700.0  590.8  433.0  504.7  565.6  644.5  601.8  666.2  569.3   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    14.1  8.5  8.0  13.1  11.2  13.8  19.5  14.4  7.2  6.2  7.7  8.7  10.7  15.1     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their poss ible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image72.emf]Tab le (30): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on 100 - grain weight  of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  27.20  29.13  30.51  32.57  32.59  33.60  30.93  27.62  28.29  29.91  31.66  30.88  32.19  30. 09   DCP  29.19  30.17  31.78  33.38  32.59  33.81  31.82  28.63  29.45  30.53  32.59  31.32  33.26  30.96   MBP+SCP  29.30  30.15  32.35  34.01  32.83  34.19  32.14  29.65  30.58  31.97  33.38  32.68  33.90  32.02   Wheat  Mean  28.56  29.82  31.54  33.32  32.67  33.86  31.63  28.63  29.44  30.80  32 .54  31.63  33.11  31.03   NT  30.33  31.09  32.83  34.53  33.79  35.12  32.95  29.70  30.91  31.96  33.44  32.57  33.85  32.07   DCP  30.93  31.80  33.51  35.27  34.32  35.93  33.63  30.37  31.84  33.16  34.72  34.11  34.94  33.19   MBP+SCP  30.61  31.98  33.29  36.20  34.70  36.41  33. 86  30.85  31.91  33.96  35.37  34.69  35.70  33.75   Clover  Mean  30.62  31.62  33.21  35.33  34.27  35.82  33.48  30.31  31.55  33.03  34.51  33.79  34.83  33.00   NT  28.76  30.11  31.67  33.55  33.19  34.36  31.94  28.66  29.60  30.93  32.55  31.72  33. 02  31.08   DCP  30.06  30.98  32.64  34.32  33.46  34.87  32.72  29.50  30.64  31.84  33.65  32.71  34.10  32.08   MBP+SCP  29.96  31.07  32.82  35.10  33.77  35.30  33.00  30.25  31.25  32.96  34.37  33.68  34.80  32.89   Tillage  treatments   X   Nitrogen  treatments  Mean  29.59  30.72  32.38  34.32  33.47  34.84  32.55  29.47  30.50  31 .91  33.53  32.71  33.97  32.01   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.60  0.34  0.31  --  --  --  0.76  0.24  0.21  0.19  --  0.27  --  0.46                 (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and thei r possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitroge n.  

[image: image73.emf]Table (31): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on ear weight (g) of  maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006 )   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  124.6  151.0  185.1  232.2  209.9  259.4  193.7  125.1  141.4  174.2  214.2  187.5  223.0  177.6   DCP  164.5  179.9  224.8  269.1  243.5  278.7  226.8  138.5  163.1  194.9  235.4  215.5  246.3  198.9   MBP+SCP  168.2  182.6  232.9  279.1  246.3  286.3  232.5  149.5  183.0  216.2  250.2  233.2  260.2  215.3   Wheat  Mean  152.4  171.1  214.3  260.1  233.2  274.8  217.7  137.7  162.5  195. 1  233.3  212.1  243.1  197.3   NT  170.0  182.0  223.6  265.4  243.5  289.2  229.0  156.3  180.2  204.1  242.2  224.9  256.9  210.8   DCP  196.3  216.4  243.9  286.5  258.1  305.5  251.1  172.9  213.8  241.0  279.7  258.6  291.2  242.9   MBP+SCP  195.0  219.5  244.8  299.9  261.2  312.9  255.5  181.7  224.7  255.4  301.1  275.4  313.5  258.6   Clover  Mean  187.1  206.0  237.4  284.0  254.3  302.5  245.2  170.3  206.2  233.5  274.4  253.0  287.2  237.4   NT  147.3  166.5  204.3  248.8  226.7  274.3  211.3  140.7  160.8  189.1  228.2  206.2  239.9  194.2   DCP  180.4  198.1  234.4  277.8  250.8  292.1  238.9  155.7  188.4  218.0  257.6  237.1  268.7  220.9   MBP+SCP  181.6  201.0  238.8  289.5  253.7  299.6  244.0  165.6  203.8  235.8  275.7  254.3  286.8  237.0   Tillage  treatments   X   Nitrogen  treatments  Mean  169.8  188.6  225.8  272.1  243.8  288.7  231.4  154.0  184. 3  214.3  253.8  232.5  265.2  217.4   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    9.2  3.6  4.0  6.1  5.7  7.0  --  5.3  2.4  2.4  3.5  3.4  4.1  5.8                 (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their  possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen .  

[image: image74.emf]Table (32) Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on grains   shelling %  of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (200 6)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  82.48  83.19  83.37  84.06  83.87  84.14  83.52  82.52  83.24  83.89  84.92  84.12  85.08  83.96   DCP  82.69  83.07  83.35  83.99  83.75  84.05  83.48  82.84  83.69  84.19  84.93  84.48  85.22  84.22   MBP+SCP  82.65  83.31  83.34  83.71  83.57  84.12  83.45  83.28  83.85  84.46  85.07  84.79  85.46  84.48   Wheat  Mean  82.61  83.19  83.36  83.92  83.73  84.10  83.48  82.88  83.59  84. 18  84.98  84.46  85.25  84.22   NT  82.84  83.07  83.77  84.90  84.13  84.97  83.95  83.08  83.73  84.53  85.13  84.82  85.27  84.43   DCP  82.93  83.05  83.88  84.95  84.17  85.04  84.00  83.32  83.97  84.84  85.85  85.49  85.99  84.91   MBP+SCP  83.02  83.12  83.78  84.96  84.30  85.0 3  84.03  83.49  84.42  85.14  86.03  85.63  86.16  85.15   Clover  Mean  82.93  83.08  83.81  84.94  84.20  85.01  84.00  83.30  84.04  84.84  85.67  85.31  85.81  84.83   NT  82.66  83.13  83.57  84.48  84.00  84.55  83.73  82.80  83.48  84.21  85.03  84.4 7  85.18  84.19   DCP  82.81  83.06  83.62  84.47  83.96  84.54  83.74  83.08  83.83  84.51  85.39  84.98  85.61  84.57   MBP+SCP  82.84  83.21  83.56  84.33  83.93  84.57  83.74  83.38  84.14  84.80  85.55  85.21  85.81  84.82   Tillage  treatments   X   Nitrogen  treatments  Mean  82.77  83.13  83.58  84.43  83.96  84.56  83.74  83.09  83. 82  84.51  85.32  84.89  85.53  84.53   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    0.02  --  0.15  --  0.22  --  --  0.15  0.13  0.10  --  0.15  --  0.26                   (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and  their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nit rogen.  

[image: image75.emf]Table (33): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions weight of grains per  plant (g) of maize in 2005 and 2006 seasons.    The first season  (2005)  The se cond season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  88.6  97.7  150.3  177.3  152.6  187.1  142.3  81.8  102.4  133.9  166 .8  145.4  176.6  134.5   DCP  101.3  108.3  149.6  200.0  167.5  208.7  155.9  111.8  128.5  162.6  197.8  169.1  208.0  163.0   MBP+SCP  107.1  112.0  152.6  197.1  171.3  204.7  157.5  123.9  140.3  173.3  204.6  185.5  210.8  173.1   Wheat  Mean  99.0  106.0  150.9  191.4  163.8  200.2  151.9  105 .8  123.7  156.6  189.7  166.6  198.4  156.8   NT  119.1  125.1  164.3  214.3  189.8  229.0  173.6  125.5  147.8  178.6  212.4  185.9  222.0  178.7   DCP  117.1  129.2  183.6  227.4  198.8  231.0  181.2  138.8  156.7  193.2  241.4  211.3  247.9  198.2   MBP+SCP  123.1  129.5  187.3  226. 7  203.8  233.1  183.9  133.5  161.4  198.0  240.2  218.1  250.5  200.3   Clover  Mean  119.8  127.9  178.4  222.8  197.5  231.1  179.6  132.6  155.3  189.9  231.3  205.1  240.2  192.4   NT  103.9  111.4  157.3  195.8  171.2  208.1  157.9  103.6  125.1  156. 2  189.6  165.6  199.3  156.6   DCP  109.2  118.7  166.6  213.7  183.2  219.9  168.5  125.3  142.6  177.9  219.6  190.2  228.0  180.6   MBP+SCP  115.1  120.7  170.0  211.9  187.6  218.9  170.7  128.7  150.8  185.6  222.4  201.8  230.7  186.7   Tillage  treatments   X   Nitrogen  treatments  Mean  109.4  117.0  164.6  207.1  180.6  215.6  165 .7  119.2  139.5  173.3  210.5  185.9  219.3  174.6   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    8.9  5.0  6.5  2.3  --  --  --  5.2  5.5  5.2  6.9  7.3  --  --                 (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments….  and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral  Nitrogen.  

[image: image76.emf]Table (34): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on stover yield per  feddan (kg) in maize in 2005 and 2006 seasons.    The first season  (2005)  T he second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  2000.0  2200.0  2650.0  3050.0  2800.0  3200.0  2650.0  1782.6  2143.4  2999.2  3781.3  3341.8  3921.2  2994.9   DCP  2450.0  2800.0  3100.0  3750.0  3250.0  4000.0  3225.0  2017.2  2825.8  3075.3  4161.8  3568.0  4277.0  3320.8   MBP+SCP  2450.0  2800.0  3250.0  3850.0  3450.0  4050.0  3308.3  2173.2  2903.1  3579.3  4344.8  3889.5  4510.8  3566.8   Wheat  Mean  2300.0  2600.0  3000.0  3550.0  3166.7  3750.0  3061.1  1991.0  2624.1  3217.9  4096.0  3599.8  4236.3  3294.2   NT  2750.0  2850.0  3350.0  3950.0  3550.0  4150.0  3433.3  2348.8  3100.6  3661.7  4445.6  3998.2  4510.5  3677.6   DCP  3000.0  3100.0  3700.0  4250.0  3750.0  45 50.0  3725.0  2528.1  3218.2  3845.6  4645.6  4093.0  4783.2  3852.3   MBP+SCP  2950.0  3150.0  3900.0  4350.0  4000.0  4600.0  3825.0  2653.2  3423.2  4024.0  4841.9  4340.7  4965.2  4041.4   Clover  Mean  2900.0  3033.3  3650.0  4183.3  3766.7  4433.3  3661.1  2510.1  3247.3  3843.8  4644.4  414 4.0  4752.9  3857.1   NT  2375.0  2525.0  3000.0  3500.0  3175.0  3675.0  3041.7  2065.7  2622.0  3330.4  4113.5  3670.0  4215.8  3336.2   DCP  2725.0  2950.0  3400.0  4000.0  3500.0  4275.0  3475.0  2272.7  3022.0  3460.5  4403.7  3830.5  4530. 1  3586.6   MBP+SCP  2700.0  2975.0  3575.0  4100.0  3725.0  4325.0  3566.7  2413.2  3163.2  3801.6  4593.3  4115.1  4738.0  3804.1   Tillage  treatments   X   Nitrogen  treatments  Mean  2600.0  2816.7  3325.0  3866.7  3466.7  4091.7  3361.1  2250.5  2935.7  3530.8  4370.2  3871.9  4494.6  3575.6   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    170.2  62.3  85.0  167.6  --  --  --  144.8  55.2  75.2  79.5  --  --  --                 (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage tr eatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image77.emf]Table (35): Effect of preceding crops, tillage treatments,  nitrogen treatments and their interactions on grains yield per  feddan (kg) of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  z ero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  1580.1  1796.6  2853.8  3528.1  2973.3  3702.9  2739.1  1454.4  1872.9  2517.1  3248.4  2775.9  3477.6  2557.7   DCP  1988.1  2132.6  3023.0  4141.3  3446.9  4384.1  3186.0  2081.1  2479.7  3219.8  4012.8  3378.8  4282.8  3242.5   MBP+SCP  2088.5  2207.0  3158.2  4161.5  3541.4  4422.1  3263.1  2342.2  2735.9  3483.7  4274.9  3783.4  4486.9  3517.8   Wheat  Mean  1885.6  2045.4  3011.7  3943.6  3320.5  4169.7  3062.7  1959.2  2362.8  3073.5  3845.4  3312.7  4082.5  3106.0   NT  2160.5  2301.1  3140.5  4221.0  3702.9  4535.7  3343.6  2429.9  2920.1  3549.7  4310.3  3753.2  4573.0  3589.4   DCP  2297.8  2571.6  3691.7  4708.0  4116.2  4920.7  3717.7  2718.0  3117.6  3881.2  5022.1  4328.3  5256.3  4053.9   MBP+SC P  2402.1  2574.5  3823.6  4777.6  4258.7  4989.3  3804.3  2724.0  3324.1  4118.3  5161.7  4624.0  5460.5  4235.4   Clover  Mean  2286.8  2482.4  3551.9  4568.9  4026.0  4815.2  3621.9  2624.0  3120.6  3849.7  4831.4  4235.2  5096.6  3959.6   NT  1870.3  2048.9  2997.1  3874.6  3338.1  4119.3  3041.4  1942.2  2396.5  3033.4  3779.3  3264.6  4025.3  3073.5   DCP  2142.9  2352.1  3357.4  4424.6  3781.5  4652.4  3451.8  2399.6  2798.7  3550.5  4517.5  3853.5  4769.6  3648.2   MBP+SCP  2245.3  2390.8  3490.9  4469.6  3900.1  4705.7  3533.7  2 533.1  3030.0  3801.0  4718.3  4203.7  4973.7  3876.6   Tillage  treatments   X   Nitrogen  treatments  Mean  2086.2  2263.9  3281.8  4256.3  3673.3  4492.4  3342.3  2291.6  2741.7  3461.6  4338.4  3773.9  4589.5  3532.8   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    221.1  87.6  104.6  --  147.9  --  --  149.0  54.9  99.9  154.6  141.3  173.1  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   M BP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image78.emf]Table (36) Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on biological yield  per   feddan (kg) of maize  in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (cont rol)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  3915.3  4359.8  6073.0  7247.3  6345.3  7601.0  5923.6  3545.1  4393.4  5999.2  7606.3  6641.8  8008.7  6032.4   DCP  4854.3  5367.3  6726.8  8680.8  7365.8  9216.0  7035.1  4529.7  5788.3  6900.3  8886.8  7568.0  9302.0  7162.5   MBP+SCP  4976.5  5448.8  7039.8  8821.5  7688.0  9306.8  7213.5  4985.7  6165.6  7704.3  9369.8  8352.0  9763.8  7723.5   Wheat  Mean  4582.0  5058.6  6613.2  8249.8  7133.0  8707.9  6724.1  4353.5  5449.1  6867.9  8621.0  7520.6  9024.8  6972.8   NT  5358.0  5621.0  7099 .0  8921.5  7951.0  9488.3  7406.5  5273.8  6588.1  7861.7  9508.1  8423.2  9873.0  7921.3   DCP  5771.0  6197.0  8101.0  9792.0  8640.0  10336.5  8139.6  5790.6  6930.7  8420.6  10495.6  9155.5  10895.7  8614.8   MBP+SCP  5843.3  6247.0  8464.0  9973.5  9053.0  10468.0  8341.5  5915.7  73 60.7  8861.5  10841.9  9740.7  11302.7  9003.9   Clover  Mean  5657.4  6021.7  7888.0  9562.3  8548.0  10097.6  7962.5  5660.1  6959.8  8381.3  10281.9  9106.5  10690.5  8513.3   NT  4636.6  4990.4  6586.0  8084.4  7148.1  8544.6  6665.0  4409.5  5490. 7  6930.4  8557.2  7532.5  8940.8  6976.9   DCP  5312.6  5782.1  7413.9  9236.4  8002.9  9776.3  7587.4  5160.2  6359.5  7660.5  9691.2  8361.8  10098.8  7888.6   MBP+SCP  5409.9  5847.9  7751.9  9397.5  8370.5  9887.4  7777.5  5450.7  6763.2  8282.9  10105.8  9046.4  10533.2  8363.7   Tillage  treatments   X   Nitrogen  treatments  Me an  5119.7  5540.1  7250.6  8906.1  7840.5  9402.8  7343.3  5006.8  6204.5  7624.6  9451.4  8313.5  9857.6  7743.1   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    425.1  100.0  176.2  --  249.1  --  --  307.0  81.5  139.0  167.8  --  240.8  --                   (A) = Preceding cr ops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel pl owing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image79.emf]Table (37): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on total nitrogen %  in leaves of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Pre ceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120M N  mean   NT  1.25  1.30  1.40  1.50  1.45  1.50  1.40  1.20  1.30  1.35  1.45  1.40  1.55  1.38   DCP  1.30  1.35  1.45  1.50  1.50  1.50  1.43  1.25  1.30  1.45  1.60  1.50  1.65  1.46   MBP+SCP  1.25  1.35  1.45  1.60  1.55  1.60  1.47  1.30  1.40  1.40  1.60  1.50  1.70  1.48   Wheat  Mean  1.27  1 .33  1.43  1.53  1.50  1.53  1.43  1.25  1.33  1.40  1.55  1.47  1.63  1.44   NT  1.25  1.35  1.50  1.55  1.45  1.65  1.46  1.25  1.35  1.45  1.60  1.50  1.60  1.46   DCP  1.25  1.30  1.45  1.60  1.60  1.65  1.48  1.35  1.40  1.50  1.65  1.55  1.70  1.53   MBP+SCP  1.30  1.35  1.55  1.60  1.55  1.65  1.50  1.35  1.45  1.50  1.65  1.60  1.70  1.54   Clover  Mean  1.27  1.33  1.50  1.58  1.53  1.65  1.48  1.32  1.40  1.48  1.63  1.55  1.67  1.51   NT  1.25  1.33  1.45  1.53  1.45  1.58  1.43  1.23  1.33  1.40  1.53  1.45  1.58  1.42   DCP  1.28  1.33  1.4 5  1.55  1.55  1.58  1.45  1.30  1.35  1.48  1.63  1.53  1.68  1.49   MBP+SCP  1.28  1.35  1.50  1.60  1.55  1.63  1.48  1.33  1.43  1.45  1.63  1.55  1.70  1.51   Tillage  treatments   X   Nitrogen  treatments  Mean  1.27  1.33  1.47  1.56  1.52  1.59  1.46  1.28  1.37  1.44  1.59  1.51  1.65  1.47   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  0.03  0.05  --  --  --  --  --  0.05  0.06  --  --  --  --                 (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= N o - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image80.emf]Table (38): Effect of preceding crops, tillage treatments, nitrogen treatment s and their interactions on total nitrogen %  in grains of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  1.60  1.65  1.70  1.75  1.75  1.80  1.71  1.60  1.60  1.70  1.75  1.75  1.80  1.70   DCP  1.65  1.75  1.75  1.80  1.80  1.85  1.77  1.65  1.70  1.80  1.85  1.80  1.90  1.78   MBP+SCP  1.75  1.80  1.80  1.85  1.80  1.85  1.81  1.65  1.75  1.80  1.90  1.85  1.90  1.81   Wheat  Mean  1.67  1.73  1.75  1.80  1.78  1.83  1.76  1.63  1.68  1.77  1.83  1.80  1.87  1.76   NT  1.65  1.75  1.80  1.85  1.85  1.95  1.81  1.70  1.75  1.80  1.85  1.80  1.90  1.80   DCP  1.75  1.80  1 .80  1.90  1.85  1.95  1.84  1.75  1.80  1.85  1.90  1.85  1.95  1.85   MBP+SCP  1.80  1.80  1.85  1.90  1.85  1.95  1.86  1.75  1.80  1.85  1.95  1.90  2.00  1.88   Clover  Mean  1.73  1.78  1.82  1.88  1.85  1.95  1.84  1.73  1.78  1.83  1.90  1.85  1.95  1.84   NT  1.63  1.70  1.75  1.80  1.80  1.88  1.76  1.65  1.68  1.75  1.80  1.78  1.85  1.75   DCP  1.70  1.78  1.78  1.85  1.83  1.90  1.80  1.70  1.75  1.83  1.88  1.83  1.93  1.82   MBP+SCP  1.78  1.80  1.83  1.88  1.83  1.90  1.83  1.70  1.78  1.83  1.93  1.88  1.95  1.84   Tillage  treatments   X   Nitrogen  treatment s  Mean  1.70  1.76  1.78  1.8 4  1.82  1.89  1.80  1.68  1.73  1.80  1.87  1.83  1.91  1.80   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  0.02  0.05  --  --  --  --  --  0.03  0.03  --  --  --  --                   (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatm ents…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN =  Mineral Nitrogen.  

[image: image81.emf]Table (39): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on crude protein %  in leaves of maize in 2005 and 2006 seasons.    The first season  (200 5)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  7.81  8.13  8.75  9.38  9.06  9.38  8.75  7.50  8.13  8.44  9 .06  8.75  9.69  8.59   DCP  8.13  8.44  9.06  9.38  9.38  9.38  8.96  7.81  8.13  9.06  10.00  9.38  10.31  9.12   MBP+SCP  7.81  8.44  9.06  10.00  9.69  10.00  9.17  8.13  8.75  8.75  10.00  9.38  10.63  9.27   Wheat  Mean  7.92  8.33  8.96  9.58  9.38  9.58  8.96  7.81  8.33  8.75  9.69  9.17  10.21  8. 99   NT  7.81  8.44  9.38  9.69  9.06  10.31  9.12  7.81  8.44  9.06  10.00  9.38  10.00  9.12   DCP  7.81  8.13  9.06  10.00  10.00  10.31  9.22  8.44  8.75  9.38  10.31  9.69  10.63  9.53   MBP+SCP  8.13  8.44  9.69  10.00  9.69  10.31  9.38  8.44  9.06  9.38  10.31  10.00  10.63  9.64   Clover  M ean  7.92  8.33  9.38  9.90  9.58  10.31  9.24  8.23  8.75  9.27  10.21  9.69  10.42  9.43   NT  7.81  8.28  9.06  9.53  9.06  9.84  8.93  7.66  8.28  8.75  9.53  9.06  9.84  8.85   DCP  7.97  8.28  9.06  9.69  9.69  9.84  9.09  8.13  8.44  9.22  10.16  9. 53  10.47  9.32   MBP+SCP  7.97  8.44  9.38  10.00  9.69  10.16  9.27  8.28  8.91  9.06  10.16  9.69  10.63  9.45   Tillage  treatments   X   Nitrogen  treatments  Mean  7.92  8.33  9.17  9.74  9.48  9.95  9.10  8.02  8.54  9.01  9.95  9.43  10.31  9.21   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  0.16  0.28  --  --  - -  --  --  0.33  0.37  --  --  --  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel plowing.    MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image82.emf]Table (40): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on crude protein %  in grains of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean  0   (contro l)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  10.00  10.31  10.63  10.94  10.94  11.25  10.68  10.00  10.00  10.63  10.94  10.94  11.25  10.63   DCP  10.31  10.94  10.94  11.25  11.25  11.56  11.04  10.31  10.63  11.25  11.56  11.25  11.88  11.15   MBP+SCP  10.94  11.25  11.25  11.56  11.25  11.56  11.30  10.31  10.94  11.25  11.88  11.56  11.88  11.30   Wheat  Mean  10.42  10.83  10.94  11.25  11.15  11.46  11.01  10.21  10.52  11.04  11.46  11.25  11.67  11.02   NT  10.31  10.94  11.25  11.56  11.56  12.19  11.30  10.63  10.94  11.25  11.56  11.25  11.88  11.25   DCP  10.94  11.25  11.25  11.88  11.56  12.19  11.51  10.94  11.25  11.56  11.88  11.56  12.19  11.56   MBP+SCP  11.25  11.25  11.56  11.88  11.56  12.19  11.62  10.94  11.25  11.56  12.19  11.88  12.50  11.72   Clover  Mean  10.83  11.15  11.35  11.77  11.56  12.19  11.48  10.83  11.15  11. 46  11.88  11.56  12.19  11.51   NT  10.16  10.63  10.94  11.25  11.25  11.72  10.99  10.31  10.47  10.94  11.25  11.09  11.56  10.94   DCP  10.63  11.09  11.09  11.56  11.41  11.88  11.28  10.63  10.94  11.41  11.72  11.41  12.03  11.35   MBP+SCP  11.09  11.25  11.41  11.72  11.41  11.88  11.46  10.63  11.09  11.41  12.03  11.72  12.19  11.51   Tillage  treatments   X   Nitrogen  treatments  Mean  10.63  10.99  11.15  11.51  11.35  11.82  11.24  10.52  10.83  11.25  11.67  11.41  11.93  11.27   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    --  0.09  0.30  --  --  --  --  0.09  0.18  0.21  --  --  --  --                   (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      DCP = Double chisel  plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image83.emf]Table (41): Effect of preceding crops, tillage treatments, nitrogen treatments and their interactions on nitrogen  u p take  per feddan (kg) of maize in 2005 and 2006 seasons.    The first season  (2005)  The second season  (2006)   Nitrogen treatments (Kg N / fed.) (C)   Preceding   winter   crops   (A)  Tillage  treatments   (B)  zero  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  m ean  0   (control)  60    ON  60    MN  120    MN  60ON   +   60 MN  60ON   +   120MN  mean   NT  25.28  29.64  48.51  61.74  52.03  66.65  47.31  23.27  29.97  42.79  56.85  48.58  62.60  44.01   DCP  32.80  37.32  52.90  74.54  62.04  81.11  56.79  34.34  42.16  57.96  74.24  60.82  81.37  58.48   M BP+SCP  36.55  39.73  56.85  76.99  63.75  81.81  59.28  38.65  47.88  62.71  81.22  69.99  85.25  64.28   Wheat  Mean  31.55  35.56  52.76  71.09  59.27  76.52  54.46  32.09  40.00  54.49  70.77  59.80  76.41  55.59   NT  35.65  40.27  56.53  78.09  68.50  88.45  61.25  41.31  51.10  63.89  79. 74  67.56  86.89  65.08   DCP  40.21  46.29  66.45  89.45  76.15  95.95  69.08  47.57  56.12  71.80  95.42  80.07  102.50  75.58   MBP+SCP  43.24  46.34  70.74  90.78  78.79  97.29  71.19  47.67  59.83  76.19  100.65  87.86  109.21  80.24   Clover  Mean  39.70  44.30  64.57  86.11  74.48  93.90  67.18  45.52  55.68  70.63  91.94  78.50  99.53  73.63   NT  30.47  34.96  52.52  69.92  60.27  77.55  54.28  32.29  40.53  53.34  68.29  58.07  74.74  54.55   DCP  36.51  41.81  59.68  82.00  69.10  88.53  62.94  40.95  49.14  64.88  84.83  70.45  91.94  67.03   MBP+SCP  39.89  43.03  63.79  83.88  71.27  89.55  65.24  43.16  53.86  69.45  90.94  78.93  97.23  72.26   Tillage  treatments   X   Nitrogen  treatments  Mean  35.62  39.93  58.66  78.60  66.88  85.21  60.82  38.80  47.84  62.56  81.35  69.15  87.97  64.61   A  B  C  AB  AC  BC  ABC  A  B  C  AB  AC  BC  ABC   L.S.D. at 5% for:    4.04  1.57  1.88  --  2.66  --  --  2.83  9.25  1.82  2.77  2.58  3.16  --     (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= No - tillage.      D CP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  

[image: image84.emf]Table (42): Effect of preceding crops, tillage treatments, nitrogen treatments and their inter actions on protein yield per  feddan (kg) of maize during 2005 and 2006 seasons.    The second season  (2006)   The first season  (2005)   Nitrogen treatments (Kg N / fed.) (C)   mean   60ON   +   120MN   60ON   +   60 MN   120    MN   60    MN   60    ON   0   ( control )   mean   60ON   +   120MN   60ON   +   60 MN   120    MN   60    MN   60    ON   zero   Tillage  treatments   (B)   Preceding   winter   crops   (A)   275.1   391.2   303.6   355.3   267.4   187.3   145.4   295.7   416.6   325.2   385.9   303.2   185.3   158.0   NT   365.5   508.6   380.1   464.0   362.2   263.5   214.6   354.9   506.9   387.8   465.9   330. 6   233.3   205.0   DCP   401.8   532.8   437.5   507.6   391.9   299.2   241.5   370.5   511.3   398.4   481.2   355.3   248.3   228.4   MBP+SCP   347.4   477.6   373.7   442.3   340.5   250.0   200.5   340.4   478.3   370.5   444.3   329.7   222.3   197.2   Mean   Wheat   406.8   543.0   422.2   498.4   399.3   319.4   258.2   382.8   552.8   428.2   488.1   353.3   251.7   222.8   NT   472.4   640.6   500.5   596.4   448.8   350.7   297.3   431.8   599.7   475.9   559.1   415.3   289.3   251.3   DCP   501.5   682.6   549.1   629.1   476.2   374.0   297.9   445.0   608.1   492.4   567.3   442.1   289.6   270.2   MBP+ SCP   460.2   622.1   490.6   574.6   441. 4   348.0   284.5   419.9   586.9   465.5   538.2   403.6   276.9   248.1   Mean   Clover   340.9   467.1   362.9   426.8   333.4   253.3   201.8   339.2   484.7   376.7   437.0   328.3   218.5   190.4   NT   418.9   574.6   440.3   530.2   405.5   307.1   256.0   393.4   553.3   431.9   512. 5   373.0   261.3   228.2   DCP   451.6   607.7   493.3   568.4   434.1   336.6   269.7   407.7   559.7   445.4   524.3   398.7   269.0   249.3   MBP+SCP   403.8   549.8   432.2   508.5   391.0   299.0   242.5   380.1   532.6   418.0   491.2   366.7   249.6   222.6   Mean   Tillage  treatments   X   Nitrogen  treatments   ABC   BC   AC   AB   C   B   A   ABC   BC   AC   AB   C   B   A   --   19.7   16.1   17.3   11.4   2.8   17.7   --   --   16.6   --   11.7  9.8   25.5   L.S.D.  at 5% for:       (A) = Preceding crops,          (B) =Tillage treatments,        (C) = Nitrogen treatments…. and their possible interactions    ( -- ) = No significant       Tillage treatments:     NT= N o - tillage.      DCP = Double chisel plowing.   MBP + SCP= Moldboard plowing + Single chisel plowing.   Nitrogen treatments:  ON = Organic Nitrogen.           MN = Mineral Nitrogen.  
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