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ABSTRACT 

This expirment was carried out during the two  successive winter seasons 2006 and 2007. Aiming to 

study the effect of different nitrogen sources; bio fertilizer (Azospirillum brasilense, Bacillus polymyxa, 

Azotobacter choococcum, Klebsiella pneumonia and pseudomonas putida), organic plant compost, 

organic cattle manure as well as non organic nitrogen (NH4)2 SO4 fertilizer on the botanical characters of 

wheat under sandy soil conditions. The study showed that, non organic nitrogen treatment led to the 

highest mean values of plant height, number of fertile tillers per plant, average spike length as well as 

grain yield per plant as compared with all other single used nitrogen sources. Single bio nitrogen 

treatment caused minute effect on mean performance of the characters under investigation. The yielding 

ability of wheat plants could be enhanced by the following single nitrogen treatments ranked in ascending 

order; non organic nitrogen followed by organic cattle manure, organic plant compost and finally bio 

nitrogen treatments. The treatments of combined nitrogen sources proved to be more convenient in 

enhancing the studied traits. The highest mean values of the studied traits were recorded on plants that 

received full non organic + full organic cattle manure treatment followed by those received organic plant 

compost + non organic nitrogen treatment. Application of various non organic combined with  organic 

nitrogen treatments showed maximum plant height, number of fertile tillers, average spike length and 

average grain yield per plant.  

Stem anatomical measurements of treated plants proved that, all used nitrogen sources caused vital 

increase in whole stem diameter. These increments were accomplished with changing the investigated 

nitrogen sources i.e., the non organic nitrogen source achieved the highest increase in stem diameter and 

the lowest increase was achieved with bio nitrogen treatment. The enlargements in stem wall thickness 

were reflected on the anatomical features of all tissues shared in stem wall structure; epidermis, 

sclenchyma belt layer, vascular bundles and the ground parenchyma. The enlargement occurred in stem 

wall thickness was linked with remarkable increase in the average thickness of ground parenchyma tissue 

as well as the average vascular bundle diameter. Relative to zero nitrogen treatment all nitrogen sources 

resulted in a remarkable increase in measurements of all tissues in leaf lamina; thickness of upper and 

lower epidermis, thickness of mesophyll ground tissue, main vascular bundle length and width, 

metaxylem vessel diameter and thickness of phloem tissue.  

 

Key words: anatomy, bio fertilizer, morphology, organic and non organic fertilizer, wheat (Triticum 

aestivum L).   

 

1. INTRODUCTION 

Wheat (Triticum aestivum L.) belongs to the 

family Poaceae considered one of the largest 

families of flowering plants. Wheat is the most 

important cereal food grown in Egypt.  It is grown 

in about 2.716 million feddan about 17.7% of the 

total winter cultivated area (Anonymous, 2009). 

Nitrogen fertilizer ranks first among the external 

inputs to maximize output in agriculture. Input 

efficiency of N fertilizer is one of the lowest 

among the plant nutrients and, in turn, contributes 

substantially to environmental pollution. 

Over the last decade the acreage dedicated to 

organic cropping systems has shown a continuous 

growth in a number of European countries 

(Anonymous, 2007). As it is commonly reported 

in comparisons between organic and conventional 

cropping systems in industrialized countries 

(Padel and Lampkin, 1994); the mean values for 

the organic system were usually lower than for the 
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     The investigated nitrogen treatments were as follows 

Nitrogen Sources (Treatments) 

Zero nitrogen (control) Bio + o.5 non organic  

Bio nitrogen* Bio + o.5 organic cattle 

manure 

Non organic (NH4)2SO4, (9 

g/ pot) 

Bio + o.5 organic plant 

compost 

Organic cattle manure, 

(350cm3/pot) 

Bio + o.5 organic cattle 

manure + o.5 non organic 

Organic plant compost, 

(106g/pot) 

Bio + o.5 organic plant 

compost + o.5 non organic  

Full cattle manure + full 

non organic 

o.5 organoc cattle manure 

+ 0.5 organic compost 

  

Full organic plant compost 

+ full non organic 

Bio nitroge + 0.5 organic 

cattle manure + 0.5 

organic plant compost 
*Bio nitrogen : liquid inoculum containing 108 cells/ml of 

Azospirillum brasilense, Bacillus polymyxa, Azotobacter 
choococcum, Klebsiella pneumonia and pseudomonas putida. 

 

conventional system. The mean yields reflect the 

fertility level of the systems. The organic yields 

were considerably higher than in the studies of 

other continents (Kitchen et al., 2003; Mason et 

al., 2007 and Murphy et al., 2007). The yield 

reduction in the organic system varied 

considerably between countries: from 5% in 

barley in Denmark to 47% for winter wheat in 

UK. However, the results do not show a clear 

influence of the difference in productivity between 

systems on the genetic correlation for yield. 

Organic matter is regarded as a very important 

parameter of soil fertility and productivity. 

Organic matter has the greatest contribution to soil 

productivity as it provided nutrients to the soil 

(Zia et al., 1998). In addition organic material may 

be considered the only safe source of adding 

nitrogen and can be beneficial to improve organic 

matter status in sandy soils that are very poor in 

nutrients. Traditionally manure one of the 

nutrients which is used to increase soil fertility 

and crop production by improving their physical 

nutritional and biological properties. The use of 

bio-fertilization technique either alone or mixture 

with bacterial species  leads to maximize the 

counts and activity of such organisms and release 

plant growth promoting substances which could 

stimulate plant growth , absorption of nutrient and 

efficiency of nutrient and metabolism  (Brown, 

1976; Döbereiner, 1977; Reynders and Valassak, 

1982 and Fayez et al., 1985). 

    The main objective of the present study was to 

detect the alternatives of the non organic nitrogen 

fertilizers in wheat production and to study the 

effect of different nitrogen sources; bio nitrogen, 

organic compost nitrogen, organic cattle manure 

nitrogen as well as non organic nitrogen fertilizers 

on the morphological, anatomical and yield 

characteristics of wheat under sandy soil 

conditions. The aim was to find out the most 

favorable nutrient utilization efficiency, to 

optimize cost efficiency, to maintain a favorable 

growth environment for wheat production and 

keep the environment clean. 

 

2. MATERIALS AND METHODS 

This expirment was carried out during the two  

successive winter seasons 2006 and 2007 at the 

Experimental Farm Station, Department of 

Agricultural Botany, Faculty of Agriculture, Cairo 

University. Grains  of wheat (Triticum aestivum 

L) cv. Sakha 93 were sown in well washed sandy 

soil on 30 cm pots arranged in the three replicates 

and five row each. Seeds were soaked about 24 

hours before planting in a tap-water in all 

treatments except biofertilizeration treatments 

which were soaked in biofertilizer liquid. The 

experiment contained 14 treatments. All 

treatments received all the proper agricultural 

procedures for wheat production according to the 

estimated recommendations mentioned in the 

bulletin of the Ministry of Agriculture except the 

rates of nitrogen fertilizers. As wheat productivity 

triangle includes the number of fertile tillers per 

plant, spick lengths as well as average grain yield 

per plant, the current investigation involved all 

these three main yield characters measured at the 

harvest. 

 For the anatomical study specimens 

representing the 3
rd

 internode of the stem and its 

leaf were taken and the anatomical procedures 

were  followed (Nassar and El-Sahhar, 1998). Ten 

sections of 20µ representing the main nitrogen 

treatments were examined.  Data were subjected 

to different methods of statistical analysis 

according to computer software designed for 

analysis (MSTAT,1986). 

  

3. RESULTS AND DISCUSSION 

3.1. Effect of nitrogen sources on average plant   

height 

3.1.1. Main Effect of nitrogen source 

Combined analysis of variance over seasons 

Table (1) proved that, the source of nitrogen 

significantly affected the average plant height. 

Non organic nitrogen source (recommended 

(NH4)2SO4 application) led to the tallest wheat 

plants as compared with all other single used 

nitrogen sources. In both seasons, plants that 

received the recommended non organic nitrogen 
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treatment showed 78.7 and 83.4 cm for the first 

and second seasons, respectively. The 

corresponding value obtained over the two 

seasons was 81.0 cm. Relative to the control, the 

average increase  percentages in plant height due 

to non organic single application were 65.3 and 

61.9% for the first and second seasons, 

respectively. This result generally indicates the 

important role of non organic nitrogen source on 

promoting the vegetative growth of wheat plants 

including plant height.  

The second investigated nitrogen source was 

the organic cattle manure. It is clear from Table 

(1) that this treatment resulted in an increase in 

plant height but to a lesser extent as compared 

with the non organic one. Plants treated with 

organic cattle manure showed prominent increase 

in average plant height by 40.9 and 38.0 % as 

compared with the control, in both studied 

seasons, respectively. However, these plants were 

stunted by 17.2% when compared with those 

treated by the recommended non organic nitrogen. 

It is obvious that, relative to the control, both used 

organic and non organic nitrogen sources 

enhanced the average wheat plant height. 

Therefore, the decrease in average plant height 

occurred by organic cattle manure treatment as 

compared with the non organic may be due to the 

parameters affecting the inferiority of manure 

compared with chemical fertilizers, including the 

low availability and non-uniformity of the 

nitrogen in manure, and the low level and high 

non-uniformity of plant-available nitrogen 

supplied via manure.  

Data in Table (1) show the effect of the used 

organic plant compost on average wheat plant 

height. It is observable that in both seasons, 

average plant height was increased due to this 

treatment as compared with the control. The 

organic plant compost showed considerable 

increase over the control by 20.8% and 20.2 % in 

both first and second seasons, respectively. 

However, comparing the non organic and organic 

plant compost sources proved a dominant effect 

for the non organic nitrogen source upon the 

organic plant compost. Where, the average 

increase percentages in plant height due to non 

organic nitrogen treatment relative to organic 

plant compost were, 36.8 and 34.7% in the first 

and second season, respectively. The superiority 

of non organic nitrogen source on organic plant 

compost nitrogen treatment may be due to the fact 

that, composting is a biological process in which 

organic biodegradable wastes are converted into 

hygienic, hums rich product (compost) for use as a 

soil conditioner and an organic fertilizer (Popkin, 

1995). Like most organisms, Azospirillum uses 

ammonium salts as a preferred nitrogen source. In 

the absence of combined nitrogen and under 

microaerobiosis, the nitrogenase enzyme complex 

is synthesized and converts atmospheric N2 to 

NH4 (Dommelen et al., 1998). 

The bio nitrogen source effect on the average 

plant height is illustrated in Table (1). It is clear 

that plant height of the bio treatment showed 

significant differences as compared with the 

control and/or with the other nitrogen sources. Bio 

nitrogen source produced the shortest wheat plants 

as compared with all other used nitrogen 

treatments. Relative to zero nitrogen treatments, in 

both seasons, plants that received the bio nitrogen 

treatment exhibited 55.2 and 57.2 cm, for the first 

and second seasons, respectively. The 

corresponding value obtained over the two 

seasons was, 56.2 cm. It is obvious that bio 

nitrogen treatment presented minute effect on the 

average plant height. So, regardless of seasons, the 

mean plant height of single bio treatment was 

decreased by 30.6, 18.6 and 5.8 % as compared 

with plants treated with non organic, organic cattle 

manure and organic compost, respectively. It has 

been noted that, the benefit of using bio fertilizers 

as chemical fertilizer substitution is due to the 

activities of Azospirillum and Azotobacter to fix 

N2 gas from soil atmosphere (non-symbiotic N 

fixer) to become ammonium N. and also due to 

the increase in particle soil aggregation and soil 

aeration done by Aspergillus. The beneficial 

effects   of the N2 fixers on plant development can 

be attributed not only to the N fixation processes 

but also to the production of promoting 

substances; thiamine, nicotinic acid, biotin, 

pyridoxine ( Harper and Lynch, 1979).  Moreover, 

the simulative effect of bio fertilizer treatment was 

confirmed by Hani et al. (1998) who stated that 

the simulative effect of Azorhizobia on plant 

height could be attributed to plant growth 

promoting substances excreted by some bacteria. 

3.1.2. Effect of combined nitrogen sources 

For assigning the best combination of the used 

four nitrogen sources that may affect the mean 

wheat plant height., data presented in Table (1) 

proved significant effect of the interaction 

between the four experimental factors in both 

seasons and combined over seasons. Generally, 

regardless the seasons and relative to the control, 

the following treatments produced relatively the 

same  response  towards  wheat  plant  height;  bio  
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Table (1): Effect of different nitrogen source treatments and their combinations on the mean plant height, number of fertile tillers plant and wheat 

grain yield in two successive seasons 2007/2008  

Treatments Average plant height (cm) Average number of fertile tillers/plant Average grain yield/plant (g) 

1
st
 season 2

nd
 season Combined  

 

 

1
st
 season 2

nd
 season Combined  

 

 

1
st
 season 2

nd
 season Combined 

 

       

Zero nitrogen (control) 47.6±0.11 51.5±0.14 49.5±0.13 H 4.20±0.09 4.47±0.08 4.33±0.11 H 2.16±0.019 2.29±0.023 2.23±0.021 H 

Bio nitrogen* 55.2±0.18 57.2±0.12 56.2±0.15 G 4.40±0.07 4.70± 0.08 4.55±0.09 G 2.18±0.016 2.27±0.028 2.23±0.023 G 

Non organic (NH4)2SO4 (9 g/ pot) 78.7±0.19 83.4±0.16 81.0±0.17 B 6.07±0.11 6.50±0.10 6.28±0.11 D 3.17±0.021 3.21±0.018 3.19±0.019 D 

Organic cattle manure (350cm3/pot) 67.1±0.21 71.1±0.19 69.0±0.20 D 5.60±0.08 5.90±0.11 5.75±0.09 E 2.77±0.027 2.85±0.027 2.81±0.027 E 

Organic plant compost (106g/pot) 57.5±0.19 61.9±0.22 59.7±0.21 F 5.00±0.07 5.30±0.10 5.15±0.09 F 2.41±0.025 2.57±0.029 2.49±0.027 F 

Full cattle manure + full non organic 86.9±0.22 89.2±0.18 88.0±0.20 A 7.10± 0.12 7.50± 0.13 7.30±0.12 A 3.53±0.029 3.68±0.021 3.60±0.021 A 

Organic compost + non organic  74.6±0.28 78.8±0.24 76.7± 0.25 C 6.80± 0.09 7.20±0.08 7.00± 0.09 A 3.33±0.028 3.62±0.026 3.48±0.027 A 

Bio nitrogen + o.5 non organic  68.6±0.31 69.5±0.26 69.0±0.26 D 6.60±0.08 6.47±0.06 6.53±0.08 C 3.23±0.022 3.22±0.021 3.23±0.021 C 

Bio nitrogen + o.5 organic cattle manure 66.1±0.25 67.5±0.20 66.8±0.23 D 6.20±0.07 6.60±0.09 6.40±0.08 C 3.04±0.017 3.38±0.026 3.21±0.025 C 

Bio + 0.5 organic plant compost  62.1±0.35 65.8±0.31 63.9±0.32 E 6.07±0.06 6.46±0.08 6.26±0.07 D 2.91±0.026 3.22±0.015 3.07±0.020 D 

Bio + o.5 organic cattle manure + o.5 

non organic 
83.1±0.14 85.0±0.11 84.0±0.12 A 6.90±0.07 7.30±0.08 7.10±0.09 A 3.44±0.022 3.58±0.019 3.51±0.020 A 

Bio + o.5 organic compost + o.5 non 

organic  
71.6±0.26 75.9±0.22 73.7±0.23 C 7.37±0.12 7.80±0.14 7.58±0.14 A 3.73±0.028 3.82±0.026 3.78±0.027 A 

o.5 organic cattle manure + 0.5 organic 

compost 
67.1±0.23 71.1±0.21 69.0±0.22 D 6.40±0.10 6.76±0.13 6.58±0.14 B 3.24±0.027 3.31±0.022 3.28±0.024 B 

Bio + 0.5 organic cattle manure + 0.5 

organic compost 
66.9±0.27 70.9±0.23 68.9±0.24 D 6.82±0.13 6.90±0.15 6.86±0.14 A 2.94±0.023 3.10±0.028 3.02±0.024 A 

LSD 5% Treat.*Season 

LSD 5% Combined                     
2.8 3.1 

 

4.2 
0.99 1.01 

 

0.82 
0.89 0.81 

 

0.79 

 
 

 
 
 

 

  



Effect of different nitrogen sources on some botanical……………………………………………………………….. 

151 

 

 

                Fig. (1): Effect of different nitrogen treatments and their combinations on the  

                                 average spike  length of wheat plant. 
          

 

 

 

 

nitrogen + o.5 non organic, bio nitrogen + o.5 

organic cattle manure, o.5 organic cattle manure +   

0.5 organic compost and bio + 0.5 organic cattle 

manure + 0.5 organic compost where no 

significant differences could be detected among 

the means of such treatments. Moreover, the 

combined treatment bio nitrogen + 0.5 organic 

plant compost showed relatively an increase in 

mean plant height as compared with the single bio 

or organic plant compost treatments. The average 

increased percentages over these treatments were 

13.7 and 7.0%. So, the combined treatments were 

more efficient in enhancing plant height 

comparable with the single use of bio or organic 

plant compost. Moreover, the combined bio + 0.5 

organic cattle manure treatment showed rather 

increases in wheat plant height. As the average 

increase percentages for this treatment were, 

18.8% over the single bio treatment, spite of the 

half used dose of organic cattle manure was 

applied indicating the important role of N bio 

fertilizers in enhancing average plant height when 

combined with cattle manure. It is worthy to 

mention that no significant differences where 

found in the mean  height of plants treated with 

bio + 0.5 organic compost and bio + 0.5 organic 

cattle manure + 0.5organic compost. 

The interaction effects between non organic 

nitrogen treatment and organic plant compost and 

organic cattle manure were significant. As shown 

in Table (1), the full non organic treatment + full 

organic cattle treatment gave considerably the 

tallest plants followed by those treated with bio + 

o.5 organic cattle manure + o.5 non organic. 

However, in both seasons highest values of plant 

height were recorded on plants that received full 

non organic + full organic cattle manure treatment 

86.9 and 89.2 cm, for the first and second season 

respectively. The same trend was obtained to a 

lesser extent on mean plant height in case of 

organic compost + non organic treatment. 

Whereby, the recorded plant height averages were 

74.6 and 78.8 cm, for the first and second season, 

respectively. This indicates that organic cattle 

manure is more favorable to induce more plant 

height as compared with the organic plant 

compost. This result reveals the dominant role of 

non organic nitrogen combined with organic cattle 

manure on the average height of wheat plant. 

3.2. Effect of nitrogen sources on average spike      

length 

3.2.1. Main Effect of nitrogen source  

Data presented in Fig. (1) illustrate the main 

effects of different nitrogen sources on the average 

spike length. It is evident that non organic 

nitrogen treatment produced the tallest spikes as 

compared with all other investigated nitrogen 

treatments. In both seasons, the recommended non 

organic nitrogen treatment showed 22.8 and 24.2 

cm, for the first and second seasons. The 

equivalent recorded spike length over the two 

seasons was, 23.5 cm. Non on organic treatment 

proved to be the best for enhancing the average 

wheat spike length among the other nitrogen 

treatments. This finding is reflecting the important 

role of non organic nitrogen source on promoting 

the vegetative growth of wheat plants including 

average spike length.  
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The organic cattle manure treatment resulted in 

an increase in spike length per plant but not to a 

lesser degree as compared with the non organic 

one. Organic cattle manure showed prominent 

increase in the average spike length by 43.1% as 

compared with the zero nitrogen treatment, 

combined over the two seasons. Nevertheless, 

organic cattle manure spike length was reduced by 

14.7% when compared with the recommended non 

organic nitrogen. 

 As shown in Fig. (1) organic plant compost in 

both seasons, increased the average spike length 

by 27.3 and 20.5% as compared with the control 

in both the first and the second seasons, 

respectively. Comparing the non organic and 

organic plant compost treatments proved the 

dominant effect for the non organic nitrogen 

treatment upon the organic plant compost. The 

superiority of non organic nitrogen source on 

organic plant compost nitrogen treatment in 

different plant species was confirmed by many 

workers among them; Popkin (1995) and 

Dommelen et al. (1998). Moreover, Sarwar et al. 

(2008) found that, spike length of rice and wheat 

increased significantly by the addition of organic 

materials alone and with chemical fertilizers.  

Bio nitrogen treatment significantly affected 

the average spike length per plant. In view of the 

fact that bio nitrogen treatment performed the 

shortest wheat spikes as compared with all other 

used nitrogen treatments. Relative to zero nitrogen 

treatment, in both seasons, plants that received bio 

nitrogen treatment exhibited spikes length 8.0 and 

8.6 cm, for the first and second seasons, 

respectively. In addition, combined seasons data 

proved that, spike length of bio treatment was 

decreased by 44.2, 22.9 and 6.2% as compared 

with plants treated with; non organic, organic 

cattle manure and organic compost, respectively. 

Sabry et al. (2000) reported that wheat inoculated 

with azorhizobia under zero nitrogen level 

significantly increased plant spike length. On the 

contrary, the obtained results showed no stimulant 

effect due to bio treatment alone was recognized 

while, the combined bio nitrogen treatments 

showed enhancement effect. 

3.2.2. Effect of combined nitrogen sources 

The combination of the investigated nitrogen 

sources showed significant effect between the 

experimental four nitrogen types in both seasons 

and combined over seasons. It is obvious that, the 

following the combined treatments exhibited 

comparable same effect on the average spike 

length; Bio nitrogen + 0.5 non organic, Bio 

nitrogen + 0.5 organic cattle manure, 0.5 organic 

cattle manure + 0.5 organic compost and Bio + 0.5 

organic cattle manure + 0.5 organic compost, 

Figure (1). No significant differences could be 

detected among the means of such treatments. 

Moreover, the effect of the combined treatment 

bio nitrogen + 0.5 organic plant compost) showed 

relatively an increase in mean spike length as 

compared with the single bio or organic plant 

compost treatments.  

It could be stated that all combined treatments 

were more efficient in enhancing mean spike 

length comparable with single use of bio, organic 

and non organic treatments. Moreover, the 

combined treatment Bio + 0.5 organic cattle 

manure showed the same effect of 0.5 organic 

cattle manure + 0.5 organic plant compost. The 

results indicated that bio treatment combined with 

0.5 organic cattle manure may offer equivalent 

effect of that obtained from organic plant 

compost. It is worthy to mention that no 

significant differences were found in mean spike 

length per plant with Bio + 0.5N organic compost 

and bio + 0.5 organic cattle manure + 0.5organic 

compost. Moreover, the full non organic treatment 

+ full organic cattle treatment gave considerably 

the tallest spikes followed by those treated with 

Bio + 0.5 organic cattle manure + 0.5 non organic. 

This assigned the importance of organic cattle 

manure for enhance spike length as compared with 

organic plant compost. The superior effects of non 

organic nitrogen treatments and the organic cattle 

manure alone or combined together was 

confirmed by many investigators. Whereby, the 

organic substances play a direct role in sustaining 

soil fertility, as they are sources of plant nutrients, 

which liberate inavailable form during 

mineralization (Smith and Harpley, 1990). Also it 

is recognized that organic materials differ in their 

efficiency as fertilizers according to their origin 

(Ibrahim et al.,1988). The combined application of 

organic and inorganic N fertilizers resulted in 

reducing N losses from chemical N fertilizer and 

increasing the amount of N mineralization from 

organic N source (Azam et al.,1985). That is 

called “Positive priming effect” or adding nitrogen 

interaction of the applied material on apparent 

Soil-N mineralization as mentioned by Jenkinson 

et al. (1985). Mean fluctuation within different 

nitrogen source treatments found in this study 

strongly emphasized the importance of apparent 

net nitrogen release. Since, ANNR from nitrogen 

sources depended mainly on the soil conditions, 
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chemical composition and the climate (Metwally 

and Khamis, 1998). 

   3.3. Effect of nitrogen sources on average  

number of fertile twigs per plant 

3.3.1. Main Effect of nitrogen source 

Statistically, all studied nitrogen treatments 

significantly affected the mean of such trait, 

(Table 1). Generally, the average number of twigs 

per plant differed according to the source of 

nitrogen. Single nitrogen source treatments always 

produced lesser averages of twigs per plant 

compared with the combined treatments. In both 

seasons, bio nitrogen showed no significant 

differences as compared with their relative 

control. Regardless of the season, the average 

recorded number of fertile twigs per plant of bio 

nitrogen was 4.55 twigs compared with 4.33 twigs 

for the control. So, it could be stated that, single 

bio fertilizer treatment did not promote the 

average number of fertile twigs per plant.  

The organic plant compost showed outstanding 

increases in average twigs per plant as compared 

with zero nitrogen treatment. It is noticed that, 

relative to zero treatment, in both seasons, the 

average numbers of twigs per plant were increased 

by 19.0 and 18.6% in the first and second seasons, 

respectively. However, comparing the non organic 

and organic plant compost treatments showed the 

foremost effect of the non organic nitrogen 

treatment over the organic plant compost 

treatment. Where, the average increased 

percentages in the number of twigs due to non 

organic treatment relative to organic compost 

were, 21.4 and 22.6% in the first and second 

season, respectively.  

     Comparing the main effect of the organic plant 

compost with the organic cattle manure showed 

increased percentages by 21.0 and 11.3% for the 

first and second seasons, respectively. The 

corresponded percentages between the organic 

plant compost and bio treatments were, 13.6 and 

12.7%. It could be stated that plant compost is 

likely ranked as the third effective source of 

nitrogen to enhance number of fertile twigs in 

wheat plant as compared with the non organic and 

organic cattle treatments. 

The investigated cattle manure treatment 

significantly affected the average number of twigs 

per plant in both seasons. Relative to zero 

treatment cattle manure resulted in 33.3 and 

32.0% increase in the number of fertile twigs per 

plant.  Comparing the organic cattle manure with 

the non organic treatment proved lower efficiency 

for enhancing the average number of twigs per 

plant.  

The effect of non organic nitrogen on the 

average number of twigs per plant in both seasons 

showed remarkable enhancement compared with 

zero nitrogen. However, numbers of twigs per 

plant were reduced when comparison was held 

between the recommended non organic nitrogen 

and the bio nitrogen treatment. Moreover, it is 

obvious that non organic showed the highest 

recorded number of twigs per plant. Regardless of 

the seasons, the average increased percentages due 

to non organic nitrogen in the means of such trait 

as compared with the other nitrogen treatments; 

bio, organic plant compost and organic cattle 

manure were, 38.02, 21.9 and 9.2% for the three 

studied treatments arranged in the same order. 

3.3.2 Effect of combined nitrogen sources 

Combined nitrogen effect proved that, in both 

seasons no significant differences were detected in 

the average number of twigs per plant between 

combined treatment Bio + 0.5 organic plant 

compost+0.5 non organic and Bio + 0.5 organic 

cattle manure + 0.5  non organic. This indicates 

that these two combined treatments showed the 

same effects. No significant differences were 

found between the non organic recommended 

treatment and these two combined treatments 

indicating that using any of these combined 

treatments Bio + 0.5 organic plant compost and/or 

Bio + 0.5 organic cattle manure + 0.5 organic 

plant compost could be used as an alternative to 

the recommended non organic recommended 

treatment for enhancing number of fertile twigs 

per plant. So, it could be stated that, in the 

presence bio nitrogen source, using half 

recommended non organic nitrogen concentration 

or half the recommended organic cattle manure 

treatments gave the same effects on the average 

number of twigs per plant. Moreover, the highest 

recorded numbers of fertile twigs per plant were 

recorded with the bio + 0.5 organic plant compost 

+ 0.5 non organic treatment followed by non 

organic + organic cattle treatments. Relative to the 

recommended non organic treatment and over the 

two studied seasons, the average increased 

percentages due to these treatments were, 20.7 and 

16.2% for bio + 0.5 compost + 0.5 non organic 

treatment followed by non organic + organic cattle 

treatment, respectively. This was confirmed by 

Attallah et al. (1997) and Zahir et al. (2007).   

3.4. Effect of nitrogen sources on average grain 

yield per plant 

3.4.1. Main Effects of nitrogen source 
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Data related to the average wheat grain yield 

per plant as affected by different nitrogen 

treatments are presented in Table (1). Grain yield 

per plant was significantly affected as the source 

on nitrogen treatment changed. Single nitrogen 

source treatments discouraged the averages grain 

yield per plant compared with the combined 

nitrogen source treatments. In both seasons, bio 

nitrogen showed no significant differences as 

compared with their relative control. It could be 

stated that, bio treatment alone did not promote 

the average grain yield per plant. On the contrary, 

the organic plant compost showed increases in 

grain yield per plant as compared with zero 

nitrogen treatment. Nevertheless, non organic 

treatment and organic plant compost treatments 

showed the foremost effect. As, the non organic 

nitrogen treatment gained the highest yield as 

compared with the organic plant compost 

treatment. Whereby, the average increased 

percentages of grain yield per plant due to the non 

organic treatment relative to organic plant 

compost were, 31.5 and 24.9% in the first and 

second season, respectively. Comparing the effect 

of the organic plant compost with the organic 

cattle manure showed increased percentages by 

14.9 and 10.8% for the first and second seasons, 

respectively. While, the relative increased 

percentages between the organic plant compost 

and bio treatments were, 10.5 and 13.2. The effect 

of organic plant compost on the grain yield of 

wheat was previously studied by El-Sharaway et 

al. (2003). Their findings are in agreement with 

the above mentioned results with concern the main 

effects of organic plant compos on the wheat yield 

components attributes. Concerning the main effect 

of the organic cattle manure it is clear that this 

treatment significantly increased the average grain 

yield per plant as compared with the other 

nitrogen treatments except that of non organic 

nitrogen treatments. Whereby, relative to zero 

treatment organic cattle manure treatment 

increased grain yield by 28.2 and 24.4% in both 

first and second seasons, respectively. It is also 

noticed that organic cattle manure proved to high 

efficiency for enhancing the average grain yield 

per plant as compared with both organic plant 

compost and bio nitrogen treatments. Furthermore, 

the average decreased percentages due to the 

organic cattle manure relative to the non organic 

recommended treatment were, 12.6 and 11.2% for 

the first and second season, respectively. These 

findings indicated that average grain yield of 

wheat plants could be enhanced by following 

single nitrogen treatments ranked in ascending 

order; non organic, organic cattle manure, organic 

plant compost and finally bio nitrogen treatments. 

These findings emphasized that, application of 

various non organic and organic amendments on 

different yield parameters gave maximum plant 

height, number of fertile tillers and total plant 

biomass. Swarup and Yaduvanshi, (2000). 

`Kuepper, (2003) and Sarwar et al. (2008), 

reported that yield of wheat increased significantly 

with the use of chemical fertilizer alone or in 

combination with various organic farm manure 

and plant compost.  

3.4.2. Effect of combined nitrogen sources 

In both seasons no significant differences were 

detected in the average grain yield per plant 

between combined treatments, full cattle manure + 

full non organic and organic compost + non 

organic. This indicates that these two combined 

treatments showed the same effects. Relative to 

zero nitrogen treatment, these treatments enhanced 

the average grain yield per plant by 56.0 and 

61.4%. Whereas, no significant differences were 

found between the Bio nitrogen + 0.5 non organic 

and Bio + 0.5 cattle manure indicating that using 

any of these combined treatments gave the same 

effect on average grain yield per plant. So, adding 

bio nitrogen source, with the half recommended 

non organic nitrogen or half organic cattle manure 

treatments showed the same yielding ability. The 

highest recorded grain yield per plant was 

recorded with Bio + 0.5 organic cattle manure + 

0.5 non organic treatment followed by the full non 

organic + full organic cattle manure treatment. It 

could be stated that these two treatments could be 

used as alternative recommendation for induction 

of high grain yield per plant.  

   3.5. Effect of nitrogen sources on stem 

anatomical structure 

Data contributing to the effect of different 

nitrogen sources on the anatomical measurements 

and counts of the stem as shown in transverse 

sections are presented in Table (2( and Fig. (2). It 

is realized that, relative to the zero nitrogen 

treatment, all used nitrogen sources caused vital 

increase in whole stem diameter. These 

increments were accomplished with changing the 

investigated nitrogen sources i.e., the non organic 

nitrogen source achieved the highest increase in 

stem diameter 68.2%. While, the lowest increase 

in average stem diameter was achieved with bio 

nitrogen treatment 15.1%. The increases in stem 

diameter were reflected on the anatomical features 

of all tissues shared in stem wall structure;  
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                             Table (2): Means of measurements (µ) and counts of different tissues as shown in the transverse sections of the 3
rd

 internode  

                                            of  wheat stem 3
rd

  internode treated by different nitrogen fertilizers (average of 10 readings). 

Characters 

Treatments 

Zero Bio ±% to 

 zero 

Plant 

compost 

±% to 

zero 

Cattle  

manure 

±% to  

zero 

Non  

organic 

±% to  

zero 

Stem diameter (µ) 3529.8 4062.6 15.1 4728.6 34.0 5727.6 62.3 5938.2 68.2 

Stem wall thickness (µ) 366.3 499.5 36.4 566.1 54.5 566.1 54.5 599.4 63.6 

Hollow pith diameter (µ) 2797.2 3063.6 9.5 3596.4 28.6 4195.7 50.0 4283.4 53.1 

Epidermis thickness (µ) 9.3 12.5 35.1 13.7 48.1 13.7 48.1 15.9 71.9 

Hypodermis sclernchyma belt(µ) 63.0 72.4 14.9 75.8 20.3 77.2 22.5 80.2 27.3 

No. vascular bundles 47.0 46.0 -2.1 46.5 -1.1 44.1 -6.2 43.5 -7.4 

Vascular bundle     Length (µ) 

Width  (µ) 

162.5 

125.0 

187.5 

162.5 

15.4 

30.0 

219.3 

170.0 

35.0 

36.0 

225.0 

198.4 

38.5 

58.7 

259.0 

204.8 

59.4 

63.8 

Average vessel diameter (µ) 37.0 57.4 55.1 61.8 67.0 62.5 68.9 70.9 91.6 

Bundle sheath thickness (µ)  12.5 12.6 0.80 12.5 0.00 12.4 0.80 12.3 -1.60 

 

 

 
                    Table (3): Means of measurements (µ) of different tissues as shown in the transverse sections of wheat leaf treated with 

                                      different nitrogen source fertilizers (average of 10 readings). 

Characters 

Treatments 

Zero Bio ±% to 

 zero 

Plant 

compost 

±% to  

zero 

Cattle 

manure 

±% to 

zero 

Non  

organic 

±% to 

 zero 

Average thickness of leaf lamina 734.4 882.1 20.1 896.4 22.0 917.5 24.9 985.4 25.4 

Thickness of upper epidermis 26.7 28.4 6.3 28.9 8.2 31.4 17.6 34.9 23.4 

Thickness of lower epidermis 17.1 18.2 6.4 18.6 8.7 18.9 10.5 19.1 10.4 

Thickness of ground spongy parenchyma 694.4 835.2 20.2 844.1 21.5 888.6 27.9 932.7 25.5 

Average parenchyma cell diameter 86.8 96.1 9.7 106.7 22.9 112.4 29.5 116.3 34.0 

Main vascular bundle length 233.8 267.2 14.2 310.2 32.6 384.1 64.2 402.3 72.0 

Main vascular bundle width 221.8 257.6 16.1 301.4 35.8 376.1 69.5 396.4 78.7 

Average phloem thickness 83.9 88.1 5.0 102.6 22.2 111.3 27.4 124.9 48.8 

Average diameter of metaxylem vessel 35.05 35.2 0.4 35.8 2.1 41.7 19.0 43.8 25.0 

Average thickness of bundle sheath 63.5 66.4 4.4 69.1 8.8 78.9 24.3 89.1 40.3 
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    (X 24) 

    (X100) 

a b c d e 
Fig. (2 ): Anatomical features of stem 3rd internode as shown in transverse sections. 

Zero nitrogen treatment, b) bio nitrogen treatment, c) organic compost nitrogen treatment, d) Organic cattle manure nitrogen treatment, e) non 

organic nitrogen treatment. Details:  ep: epidermis; sw: stem wall; sb: sclernchyma belt; vb: vascular bundle and hp: hollow pith.  
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epidermis, sclenchyma belt layer, vascular bundles 

and   the   ground  parenchyma.  The  enlargement 

occurred in stem wall thickness due to different 

nitrogen source treatments was linked with 

remarkable increase in the average thickness of 

ground parenchyma tissue as well as the average 

vascular bundle diameter. It is also evident that 

different sources of nitrogen greatly altered the 

stem wall thicknesses. Relative to zero nitrogen 

the average increases in stem wall thickness were, 

36.4, 54.5, 54.5 and 63.6% for the different 

nitrogen sources arranged as follows; bio, 

compost, cattle manure and non organic nitrogen 

sources, respectively. These increments in stem 

wall thickness were correlated with another 

increase in the thickness of the hypodermal stem 

sclernchymatous belt. Stem parenchymatus 

ground tissue showed the major response to 

different nitrogen source treatments. The highest 

average diameter of the ground tissue parenchyma 

cells was recorded with the non organic treatment 

followed by the organic cattle manure nitrogen 

treatment. While, both zero nitrogen and bio 

nitrogen treatments produced relatively thin 

parenchyma cells as compared with the other 

investigated nitrogen sources. On the contrary, 

remarkable decrease 7.4% was noticed in the 

number of vascular bundles due to non organic 

nitrogen treatment  (Fig. 2). It is also noticed that, 

both bio and organic plant compost treatments 

showed relatively equal number of vascular 

bundles. The amount of reduction occurred in 

number of vascular bundles was associated with 

an increase in vascular bundle diameter length X 

width. The non organic nitrogen treatment scored 

the largest vascular bundles as compared with the 

other investigated sources; bio, organic compost 

and organic cattle manure.   

Relative to zero nitrogen treatment,  the 

average increases in length of the vascular bundle 

were, 15.4, 35.0, 38.5 and 59.4% for the different 

nitrogen sources arranged as follows; bio, organic 

plant compost, organic cattle manure and non 

organic treatments, respectively. Same trend of 

increments were recorded being realized in 

average vascular bundle width. Furthermore, the 

increment occurred in vascular bundle length and 

width was linked with remarkable increase in 

average metaxylem vessel diameter. Where, the 

widest vessel diameter 70.9 µ was recorded with 

non organic treatment while bio nitrogen fertilizer 

maintained the narrowest one 55.1 µ. Moreover, 

both organic compost and organic cattle manure 

exhibited relatively the same metaxylem vessel 

diameter. No remarkable differences were found 

between the thicknesses of vascular bundle fibrous 

sheath of different nitrogen treatments.  

The above mentioned results are in accordance 

with the findings of Mohamed (2000). He 

concluded that, mineral fertilizers, especially at 

the rate of 100% positively increased stem 

structure by 31.15% for section diameter, 53.41% 

in thickness of fiber layer, 41% in ground tissue 

thickness, 20% in the number of ground tissue 

layers, 17.54% in average of ground tissue cell, 

36.36% in number of vascular bundles, 86.67 and 

19.15% in length and width of vascular bundle 

and 60% in the average diameter of metaxylem 

vessels compared with those of untreated plants. 

On the contrary, Forrest and Young (2006) stated 

that, internode anatomy was unaffected by either 

nitrogen fertilizer type or nitrogen level as 

nitrogen level did not have significant effects on 

tissue ratios. In addition, Huang et al. (1994) 

mentioned that, neither the diameter nor the 

number of xylem vessels were affected by 

increasing N supply. These findings are not 

matching with the present results wherein the 

internode anatomical characteristics were 

significantly affected by nitrogen fertilizer type. 

Moreover, xylem area and volume as well as the 

average diameter of ground tissue were 

appreciably bigger with the non organic nitrogen 

treatment as compared to the control and/or 

organic and bio nitrogen treatments. As well, stem 

wall thickness was remarkably thicker with non 

organic nitrogen treatment than the control. Two 

anatomical characteristics were not influenced by 

nitrogen fertilizer type the number of vascular 

bundles and the average thickness of the vascular 

bundle fibre sheath. This is in contrast to previous 

findings of Mohamed, 2000 who stated that 

treatments with 100% recommended non organic 

nitrogen fertilizer increased the number of 

vascular bundles in stem cross section. It is worthy 

to mention that in monocot stems vascular bundles 

mainly initiated in early growth stage within the 

apical meristem that may not be affected by 

nitrogen type or level.  

3.6.Effect of nitrogen sources on leaf 

anatomical structure 

Microscopic measurements and counts as 

detected in leaf blade transverse sections of wheat 

plant treated by different nitrogen source types; 

zero nitrogen, bio nitrogen, organic compost 

nitrogen, cattle manure nitrogen as well as non 

organic nitrogen are presented in Table (3) and 

Fig. (3).  It  is  obvious  that,  all measurements  of 
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Fig. (3 ): Anatomical features of wheat leaf as shown in transverse sections.                         

a) Zero nitrogen treatment, b) bio nitrogen treatment, c) organic compost nitrogen treatment, d) organic cattle manure nitrogen treatment and e) non organic 

nitrogen treatment. Details: U.ep) upper epidermis, Gt) Ground tissue, Vb) vascular bundle and L.ep) Lower epidermis.  
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certain anatomical characters of all nitrogen 

treated plants showed a remarkable increase as 

compared with their respective controls. Since, the 

measurements of the following anatomical 

features were appreciably increased with 

remarkably different extents; thickness of leaf 

lamina, thickness of upper and lower epidermis, 

thickness of mesophyll ground tissue, main 

vascular bundle length and width, metaxylem 

vessel diameter as well thickness of phloem and 

thickness of fibrous bundle sheath. Generally, 

different nitrogen sources resulted in a remarkable 

increase in measurements of all shared tissues in 

leaf lamina. It is also realized; that no remarkable 

change was found in the number of spongy 

parenchyma rows in all investigated treatments. 

The intercellular space seemed to be wider in case 

of zero, bio and organic plant compost treatments. 

It could be stated that the enlargement occurred in 

the thickness of leaf lamina in all nitrogen treated 

plants were due neither to the increase in cell size 

nor to the increase in the number of spongy 

parenchyma rows. The thickness of leaf main 

vascular bundle of the organic cattle manure and 

non organic nitrogen treatments exhibited notable 

enhancement as compared with the control or both 

bio and organic plant compost treatments. The 

enlargements in vascular bundle dimensions of 

both organic cattle manure and non organic 

treatments were accompanied by unvarying 

increments in both average diameter of metaxylem 

vessels and average thickness of phloem tissue. 

The average increments percentages in metaxylem 

vessel diameter of organic cattle manure and non 

organic treatments were 19.0 and 25.5% as 

compared with zero nitrogen treatment. While bio 

nitrogen and organic plant compost showed 

comparable same metaxylem vessel diameter 

35.05 and 35.2 µ. Similar trend of effects was 

realized in phloem thickness. Since phloem 

thicknesses were not greatly differed between zero 

(63.5 µ), bio (66.4 µ) and organic plant compost 

(69.1 µ) treatments, phloem thickness showed 

outstanding enlargements with both organic cattle 

manure and non organic nitrogen treatments.    

The present findings support the fact that 

nitrogen has positive effects on the rate of leaf 

elongation (Ryle, 1964; Radin, 1983; Volenec and 

Nelson, 1983 and Gastal and Nelson, 1994) and to 

a greater extent on leaf internal structure 

(Mohamed, 1996 and Sakr, 2001). 
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 تأثير المصادر المختلفت للىيتروجيه علً بعض الصفاث الىباتيت للقمح

 

  شيماء عبذ السلام شعبان- الهام فىزي جمعت -علً محمىد صبىر

 

جايعت انقاْزة –  كهٛت انشراعت -قظى انُباث انشراعٗ

 

ملخص 

انظًادانحٕٖٛ :  نذراطت حاثٛز انخظًٛذ بًصادر يخخهفت نهُٛخزٔجٍٛ 2007 2006ٔاجز٘ ْذا انبحث فٗ يٕطًٍٛ يخخانٍٛ 

ٔطًاد انكًبٕطج انُباحٗ ٔطًاد  (انخهقٛح بخهٛظ يٍ بكخزٚا الاسٔحٕباكخز ٔالاسٔطبٛزٚههى ٔانبظٛهض ٔانكبٕطٛلا ٔانبظٛذٔيَٕاص)

عهٗ انصفاث انًٕرفٕنٕجٛت ٔانًحصٕنٛت ٔانخشزٚحٛت نُباث انقًح انُايٗ ححج  (طهفاث الايَٕٕٛو)انًاشٛت ٔانظًاد انًعذَٗ 

كاَج اْى انُخائج انًخحصم عهٛٓا أٌ . ظزٔف الأراضٗ انزيهٛت لإٚجاد بذائم نلاطًذة انُٛخزٔجُٛٛت ٔنلاَخاج انًظخذاو نهقًح

انُباث /اعطٗ اعهٗ يخٕطظ لأرحفاع انُباث، ٔعذد الافزع انخصبت (انظًاد انًعذَٗ)انخظًٛذ بًصذر انُٛخزٔجٍٛ غٛز انعضٕٖ 

ٔطجم انخظًٛذ انحٕٖٛ يُفزدا . انُباث يقارَت بانخظًٛذ بًصادر انُٛخزٔجٍٛ الاخزٖ يُفزدِ/ٔطٕل انظُبهت ٔيحصٕل انحبٕب

: ٔقذ ححظُج انقذرة انًحصٕنٛت نهُباث يٍ خلال اطخخذاو  انخظًٛذ بًصادر انُٛخزٔجٍٛ انًخخهفت. حاثٛزا اقم يٍ بقٛت انًعايلاث

كًا ادٖ خهظ يصادر انُٛخزٔجٍٛ انًخخهفت انٗ ححظٍ يهحٕظ . طًاد انًاشٛت ٚهّٛ طًاد انكًبٕطج انُباحٗ ٔاقهٓى انظًاد انحٕٖٛ

 ٔقذ طجهج اعهٗ يخٕططاث  فٗ انصفاث يحم انذراطت يٍ انظًاد انُٛخزٔجُٛٗ غٛز انعضٕٖ يخخهطا .فٗ صفاث َباث انقًح

كًا أٌ اضافت يخخهف . يع طًاد انًاشٛت كايلا ٚهّٛ انظًاد انُٛخزٔجُٛٗ غٛز انعضٕٖ يخخهطا يع طًاد انكًبٕطج انُباحٗ

يصادر انُٛخزٔجٍٛ غٛز انعضٕٖ يع انُٛخزٔجٍٛ انعضٕٖ أعطج اعهٗ قٛاطاث لارحفاع انُباث ٔعذد الافزع انخصبت ٔيخٕطظ 

كًا اجزٚج انذراطاث انخشزٚحٛت نهظاق ٔانٕرقت ححج يخخهف يعايلاث .  انُباث /طٕل انظُبهت ٔيخٕطظ يحصٕل انحبٕب

انخظًٛذانُٛخزٔجُٛٙ ٔجذ أٌ جًٛع انًعايلاث حؤدٖ انٗ سٚادة فٗ قطز انظاق ٔطًك انٕرقت ٔقذ كاَج اعهٗ سٚادة بانًعايهت 

. بانُٛخزٔجٍٛ غٛز انعضٕٖ بًُٛا كاَج أقم سٚادة باطخخذاو انًعايهت بانظًاد انحٕٖٛ 

. 161-147(:2010أبريل )العذد الثاوي  (61)المجلذ – جامعت القاهرة – المجلت العلميت لكليت السراعت 

 

 


	Untitled



