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ABSTRACT: Two field experiments were carried out during the two 
successive winter seasons of 2007 / 2008 and 2008/ 2009 at El-Makrany 
village, Yousef El-Sadeek district, El-Fayoum Governorate to study the main 
effect of four N fertilizer levels (0, 30, 60 and 90 kg N/ fed.) and biofertilizer 
treatments Azospirillum as a single biofertilizer and Microbein (a mixture of 
Azotobacter, Azospirillum, Pesudomonas, Rhizobium and Bacillus) as well as 
their interaction on vegetative growth characters, leaf chlorophyll  contents, 
minerals content, some biochemical compounds, yield, quality and 
storability of onion (Allium cepa L.) cv. Giza 20. 
The obtained results indicated that application of mineral N particularly at the 
highest two rates (60 and 90 kg N/fed) significantly increased plant length, 
plant fresh and dry weight, number of leaves and leaf chlorophyll contents 
over the untreated plants 
- Treatments showed significant increments with the inoculated plants 
comparing with untreated ones. 
- Inoculation of onion seedling with mixed biofertilizer (Microbein) was more 
effective for all studied characters than the single biofertilizer (Azospirillum). 
- Interaction between  N levels and biofertilizer treatments exerted significant 
effects for most of the studied characters and revealed that application of N 
at 90 kg N/fed combined with mixed biofertilizer gave the best results, 
however the most economic treatment was N application at 60 kg N/fed with 
mixed biofertiizer (Micobein), which can reduce N-fertilizer used without 
reducing of production or increasing of environmental pollution.   
Key words: Nitrogen Fertilizer, Biofertilization, Azospirillum, Microbein 
Fertilization, Onion Plants.    
 
INTRODUCTION 

Onion (Allium cepa L.) is one of the oldest vegetable crops. It is one of the 
most important vegetables due to high income  and its great consumption 
popularity. It has enormous nutritional and medical values because of its 
contents of carbohydrates, proteins, vitamins, minerals and antioxidant 
substances (Paul and Southgate, 1987). 

Nitrogen is an element required for plant growth. It is a fertilizer in a 
balance and rational way to keep high and stable yield in important 
component of proteins, enzymes and vitamins in plant and it is a central part 
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of the chlorophyll, the essential photosynthetic molecule. Application of high 
rates of N to the shallow rooted onion crop is a common practice by onion 
growers to insure high yields and bulb quality (Randle, 2000). The excessive 
application of chemical fertilizers led to increase production cost. The 
residual of chemical fertilizers has seriously affected the quality of 
agricultural products people's health and caused environmental pollution. 
Therefore a great interest has been generated to apply bio-organic and 
inorganic fertilizers to establish a good ecoenvironment. 

The biofertilizers (microbial inoculants) in many plants have been 
established, which effectively supplement the need of nitrogen and reduce 
the cost of production and environmental pollution via reducing the rates of 
mineral –N fertilizers used (Ouda, 2000). Several researchers reported that 
the inoculation of some plants with biofertilizers (singly combinations with 
mineral fertilizers) improved plant growth, yield and chemical composition 
(Abd El-Fattah and Sorial, 2000; Abou-Hussein et al., 2001 and Abdel-Mouty 
et al., 2002). The combination of biofertilizers with suitable rate of mineral N-
fertilizers could help to increase the efficiency of these fertilizers and to 
reduce the extensive use of mineral-N fertilization (Gadallah et al., 2004). 
Thus the present investigation was conducted to study the effects of 
biofertilizers under different nitrogen levels on growth, chemical 
composition, yield and its components of onion plants. 

 
MATERIALS AND METHODS 

Two field experiments were carried out at El-Makrany village, Yousef El-
Sadeek district, El-Fayoum Governorate during the two winter seasons of 
2007/ 2008 and 2008/ 2009 to study the effects of biofertilizers under different 
nitrogen levels on growth, chemical composition, yield and its components 
of onion (Allium cepa L.) cv. Giza 20 in order to estimate the efficiency of 
single biofertilizer as well as mixed biofertilizers in saving inorganic N-
fertilizer. 
Physical and chemical analysis of the experimental soil shown in Table (1) 
were carried out before planting according to the methods of Black (1965). 
 
The experimental treatments and design: 

Azospirillum brazlense, a local isolate, which was supplied by the 
Department of Microbiology, Soil, Water and Environ. Res. Institute, 
Agriculture Resarch Center (ARC), Giza, Egypt, was used as the single 
biofertilizer. Microbein (a biofertilizer) contains a mixture of growth 
promoting N-fixing bacteria of genera (Azotobacter, Azospirillum 
Pseudomonas, Rhizobium and Bacillus), was obtained from Agricultural 
Research Center, Ministry of Agriculture, Egypt, and used as mixed 
biofertilizers. 
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Table (1): Some  physical and chemical analysis of the experimental soil 
Soil properties  Value  

Particle size distribution % 
Coarse sand 
Fine sand 
Silt 
clay 
Soil textural class 
 
Soil CaCO3 % 
Soil organic matter % 
Soil pH (1:2.5 soil water suspension) 
ECe (dSm-1) in soil paste extract 
 
Soluble ions in soil paste extract (meq/l): 
CO3

= 
HCO3

- 
Cl- 
SO4

= 
Ca2+ 
Mg++ 
Na+ 
K+ 
Available nutrients in soil (mg/kg): 
  N  
  P 
  Fe 
Mn 
Zn 

 
7.2 

21.12 
23.95 
47.73 
Clay 

 
12.58 
1.85 
8.25 
3.16 

 
 

0.00 
2.75 

20.87 
8.11 
8.42 
4.28 

18.53 
0.50 

 
17.40 
4.65 
3.25 
0.76 
0.43\ 

 
The experiments included 12 treatments which were all combinations of 

four N levels (0, 30, 60 and 90 kg N/fed.) and three biofertilizer treatments, 
which were: 

1- uninoculated control (with no bacterial cells) 
2- Azospirillum brasilense as the single biofertilizer. 
3- Microbein 

Seedling roots 60 days old were immersed in heavy cell suspension of each 
culture treatment for 15 minutes before transplanting. The inoculation 
process was achieved just before transplanting by dipping the roots in the 
single or mixed biofertilizer. Seedling of the uninoculated control were 
dipped in distilled water. 
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The experimental design was a split-plot system in randomized complete 
blocks with three replications. The main plots were allocated for N levels, 
whereas, the sub-plots were occupied by the biofertilizer treatments. 

Nitrogen fertilizer in form of ammonium sulphate (20.6%N) was directly 
applied as soil application treatment in two equal portions at 30 and 60 days 
after transplanting. The experimental units (10.5 m2) were fertilized with equal 
amounts of calcium superphosphate (15.5% P2O5) at rate of 200 kg/fed. 
applied to the soil before planting and potassium sulphate (48% K2O) at rate 
of 50 kg /fed.  
 
Data recorded: 
a) Growth characters:  A random sample of five onion plants was taken 

from each sub plot, 90 days after transplanting, to determine the following 
estimates: plant height (cm), number of leaves//plant, fresh and dry 
weight of leaves and bulb as well as the total fresh and dry weight of 
whole plant. Also, diameter of bulb and neck of sample time (90 days after 
transplanting )were measured. 

b) Chemical analysis: The same sample was used for determination of: leaf 
chlorophyll a, b and total chlorophyll (mg/g fresh weight of leaf), 
according to the method of Witham et al.(1971), as well as Total nitrogen 
content in dry leaves using the micro-kjeldahl method as described by 
Ling(1963). Protein content was calculated by multiplication N% x 6.25 
Phosphorus and potassium were determined in dried leaves as described 
by Chapman and Pratt(1961). 

c) Yield and bulb characteristics: These were determined at the 
harvesting time (150 days from transplanting) including the following: 
- Total yield of bulb (Ton/fed.) 
- Bulb diameter (cm) 
- Average bulb weight (g) 
- In fresh bulbs (juice), the total soluble solids (TSS) were estimated 

using handle refractometer (A.O.A.C 1990) 
- N, P and K in bulb were determined  according to Page et al., (1982) 
- Total carbohydrates content in onion bulbs was determined according 

to the method of Dubois et al., (1956). 
- Total, reducing and non reducing sugars contents in onion bulbs were 

determined according to Somogy (1952). 
Storability: after curing, random samples (5 kg sound bulbs/pot)were taken 
and stored at room temperature and total weight loss was recorded monthly 
for five months after harvesting.  

The obtained data were statistically analyzed according to Gomez and 
Gomez (1984). 
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RESULTS AND DISCUSSION 
Effect of mineral nitrogen: 

Data presented in Table (2), generally, indicate significant increments in 
all studied growth characters of onion plants due to N application e.g., plant 
length, number of leaves/plant, fresh and dry weight of leaves and bulb as 
well as the total fresh and dry weight of whole plant and diameter of bulb and 
neck, which were corresponded to increased N levels. Application of N at 90 
kg /fed gave significantly higher mean values for all studied growth 
characters, compared with those of the control or other N levels. The 
increase in plant growth may be attributed to the beneficial effects of N on 
stimulating the meristmatic activity for producing more tissues and organs, 
since N plays major roles in the synthesis of structural proteins and other 
several macro molecules, in addition to its vital contribution in several 
biochemical processes in the plant related to growth (Marchner,1986). Similar 
findings were supported by several researchers as El-Gamili(1996); and Abd 
El-Maksoud and El-Swaff (2000). 
 
Effect of biofertilization:- 

Concerning the effect of biofertilizer inoculation, data in Table (2) show 
that inoculation of onion seedling with single (Azospirillum) or mixed 
(microbein) biofertilizer was responsible for the significant increments of 
onion plants, over the control. Meanwhile, the mixed biofertilizer was more 
pronounced and associated with the highest mean values for all previously 
mentioned vegetative growth characters followed by the effect of single 
biofertilizer. Our findings agree generally with those of Ali and Selim (1996), 
Barakat and Gaber(1998) and El-Zeiny et al.,(2001) on tomato; Ghoneim and 
Abd El-Razik (1999) on potato; Shibob (2000) on common bean; Ishaq (2002) 
and Solieman et al.,(2003) on pea. The enhancing effect of the biofertilizers 
application have been attributed to several mechanisms, including biological 
nitrogen fixation, dissolving immobilized P and producing plant growth 
promoting substances (Okon and Itzigsohn 1995 and Okan and Labandera-
Gonzalez 1994). 

Fallik et al., (1994) indicated that the non-symbiotic N2-fixing bacteria of 
genera Azospirillum produced adequate amounts of IAA and cytokinins 
which increased the number of lateral roots and root hairs causing 
absorption of sufficient nutrients and foster luxurianty. 

With respect to the interactive effect between N levels and biofertilizer 
application, data in Table (2), also, indicate that onion plants received 90 kg 
N/fed and inoculated either with Azospirillum or Microbein had the highest 
mean values for all vegetative growth characters, compared with the control 
and other combined treatments. However, it appears from the results that 
inoculation with Microbein (mixed biofertilizer) had enhanced all growth 
characters of onion when no N was applied, compared with uninoculated  
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plants or inoculated with Azospirillum (single biofertilizer). Similar results 
were obtained by El-Gamal (1996) on potatoes and Barakat and Gabr (1998) 
on tomatoes which seemed to confirm these results. 

 
Chemical composition of onion leaves:- 
a) Photosynthetic pigments 

There were significant increases in chlorophyll a, b and total chlorophyll 
contents of onion leaves with increasing N levels (Table 3). This trend was 
similar to those obtained by vegetative growth characters as affected by N 
levels. This can be attributed to the sufficient N uptake, enhanced onion 
plants to absorb more N and in turn to build more chlorophyll molecules, 
whereas N is considered as the backbone of chlorophyll structure, this 
results is confirmed by that recorded by El-Beheidi et al.(1996) and Tartoura 
and El-Saeid(2001). On the other hand, data presented in Table (3), also, 
show that inoculation of onion seedling, with either single or mixed 
biofertilizer, resulted in significant increments of leaf chlorophyll, a, b and 
total chlorophyll contents. The highest values of phytosynthetic pigments 
content were obtained using Microbein inoculation. Similar finding was 
gained by Barakat and Gabr (1998) on tomatoes, who found that the single 
and mixed biofertilizers significantly increased leaf chlorophyll content and 
net assimilation rate over the control and the mixed biofertilizer exerted a 
remarkable influence than the single biofertilizers. 

The interaction effects between N fertilizer rates and biofertilizers on 
chlorophyll a, b and the total chlorophyll content of leaves in Table (3) reveal 
that, at higher N rates 60 and 90 kg N/fed the inoculation of onion seedling 
attained the highest chlorophyll content of leaves. These results are in line 
with those of Dawa et al., (2000). El-Zeiny et al., (2001), working on tomato 
and Gabr et al., (2001) working on sweet pepper. 
 
b) Mineral contents in tubular blades and bulbs:- 

Data presented in Table (3) clearly show that, the concentration of N, P 
and K in both tubular blades and bulbs at 90 days from transplanting were 
increased by increasing N levels. Data in Table (3) also show that inoculation 
with either single or mixed biofertilizers increased the concentration of N, P 
and K in both tubular blades and bulbs than the control plants. 

It is also obvious that the highest concentration of N and K was obtained 
in the tubular blades as compared to that in the bulb of onion plants, while an 
opposite trend was observed for the P concentration. Similar results were 
obtained by Abd El-Maksoud and El-Swaff (2000). 

The data in Table (3) indicate that inoculation of onion seedling with 
biofertilizer in combination with mineral N fertilizer at rates 60 and 90 kg 
N/fed increased N, P and K concentration in both tubular blades and bulbs at 
90 days from transplanting. In this respect, Hanafy Ahmed et al., (1997)  
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suggested that addition of biofertilizers increases the ability to convert N2 to 
NH4 and thus make it available to plant. Also, the data show that onion 
seedlings inoculated with biofertilizers and received either 60 or 90 kg N/fed 
contained higher P concentration than plants fertilized with the mineral N-
fertilizer only. The enhancing effect of biofertilizer on increasing P 
concentration in both tubular blades and bulbs could be attributed to the 
beneficial effects of bacteria on reducing soil pH by secreting organic acids 
(e.g. acetic, propionic, fumaric and succinic) , which brought about the 
dissolution of bounds forms of P and render them available for growing 
plants. These results are in agreement with those reported by Hewedy (1999), 
Ouda (2000) on tomato and Gad -allah et al.(2004)on spinach. The interaction 
between N levels and biofertilizer treatments was similar to those obtained 
with respect to chlorophyll content. 
 
Yield and its components:- 

Total bulb yield, bulb diameter, average bulb weight, bulb dry matter 
content and T.S.S. percentage reflected significant differences among the 
different nitrogen levels used (Table 4). Fertilizing onion plants significantly 
increased bulb yield and its components in comparison with the unfertilized 
treatment. In addition, increasing nitrogen levels caused a significant 
increase in bulbs yield and its component up to 90 kgN/fed These increments 
may be related to the role of N enhancing vegetative growth, which lead to 
produce more photosynthetic material required for bulb production. These 
results are in agreement with those of El-Gamili et al., (2000) and Abd El-
Maksoud and Swaff (2000).  

Data in Table (4), also, reveal that treatment of the single as well as mixed 
biofertilizer inoculation, significantly exceeded the comparable control 
treatment concerning bulbs yield and its components. However, the mixed 
biofertilizer (Microbein) exerted significant increases in this respect than the 
single biofertilizer. The beneficial effect of biofertilizers was due to improving 
N nutrition (Lazarovit and Nowak 1997). Producing phytohormones are 
responsible for root hair branching and an eventual increase in nutrient 
uptake, (Noel et al., 1996) and /or biocontrol of plant disease through 
production of antibiotics, antibacterial and antifungal compounds. These 
results agree to a great extent with those reported by Barakat and Gabr(1998) 
and Gaber et al., (2001).  

The effects of different interactions among the various levels of the 
nitrogen and different biofertilizers type on yield ability of onion plants are 
shown in Table (4). The results revealed that the highest mean values for  
total bulbs yield diameter average bulb weight, dry matter content and total 
soluble solids were obtained from the plants that were previously inoculated 
with the biofertilizer Microbein and given either 60 or 90 kg N/fed. These 
results might be explained on the basis that the interactive effects of two 
studied factors were additive. A large number of reports emphasized the 
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beneficial effects of the interaction between mineral N fertilizer and 
inoculation with biofertilizer on productivity of different vegetable crops as 
Ashour et al., (1997), Barakat and Gaber (1998), Abd El-Mouty (2000) and 
ElKhatib (2003). 
 
Table (4): Total yield and quality characteristics of onion bulbs as affected by 

different nitrogen levels and biofertilizer treatments and their interaction 
(combined analysis of two seasons) 
Treatments  Total 

yield of 
bulb  

(Ton/fed) 

Bulb 
diameter 

(cm) 

Average 
bulb 

weight (g) 

Dry 
matter 
content 

(%) 

Total 
soluble 
 solids 

(%) 

N levels 
kg/fed 

Biofertilizer 
type 

 
0 

Uninoculated  4.300 4.50 97.82 10.37 12.32 
Azospirillum  5.150 4.81 101.60 10.55 12.54 
Microbein  6.00 5.41 107.30 11.72 12.77 
Mean  5.15 4.91 102.24 10.88 12.54 

 
30 

Uninoculated  7.967 5.91 112.29 12.21 13.21 
Azospirillum  8.083 6.36 115.53 13.63 13.56 
Microbein  9.420 6.67 121.42 14.31 13.74 
Mean  8.489 6.31 116.41 13.38 13.50 

 
60 

Uninoculated 12.530 6.40 127.55 13.89 13.81 
Azospirillum  13.160 6.72 134.65 14.25 14.20 
Microbein  13.320 7.37 142.39 15.46 14.51 
Mean  13.003 6.83 134.86 14.53 14.17 

 
90 

Uninoculated  13.660 6.79 145.38 14.42 14.57 
Azospirillum  14.540 7.52 152.27 15.55 14.68 
Microbein  14.690 7.80 164.70 16.82 14.77 
Mean  14.297 7.37 154.12 15.60 14.67 

Mean 
of 

biofertilizer 

Uninoculated  9.614 5.90 120.76 12.72 13.48 
Azospirillum  10.230 6.35 126.01 13.50 13.75 
Microbein  10.858 6.81 133.95 14.58 13.95 

l.S.D of 5% 
N 
Bio 
N  x Bio 

 
0.319 
0.345 
n.s 

 
0.292 
0.381 
n.s 

 
5.143 
2.437 
n.s 

 
0.275 
0.155 
0.340 

 
0.071 
0.095 
0.100 

 
N-uptake and biochemical compounds:- 

N-uptake, protein content, total, reducing and non reducing sugars of 
onion bulbs were increased by increasing N levels (Table 5). Nitrogen 
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application at rate 60 and 90 kg N/fed recorded the highest N-uptake and 
some biochemical compounds of onion bulbs compared with the control and 
other levels of nitrogen fertilizer. Similar finding for increases onion bulb 
quality due to N-application were obtained by Midan (1995) and Abd El-Fattah 
and Sorial (1998) who mentioned that mineral N-fertilizer might promote 
metabolic processes within the plant, which in turn could reflect a positive 
effect on chemical composition of plant. 
 
Table (5): N-uptake and some biochemical estimates of onion bulbs as 

affected by different nitrogen levels and biofertilizer treatments 
and their interaction (combined analysis of two seasons) 

Treatments  N-
uptake 

(kg/fed) 

Total 
proteins 

(%) 

Reducing 
sugar 
 (%) 

Non 
reducing 
sugar(%) 

Total  
Sugar 
 (%) 

N levels 
kg/fed 

Biofertilizer 
type 

 
0 

Uninoculated  69.66 10.13 2.95 13.24 16.19 
Azospirillum  89.61 10.88 3.23 13.67 16.90 
Microbein  108.00 11.25 3.42 14.92 18.34 
Mean  89.09 10.75 3.20 13.94 17.14 

 
30 

Uninoculated  135.44 10.63 3.27 13.72 16.99 
Azospirillum  148.67 11.50 3.46 14.57 18.03 
Microbein  180.86 12.00 4.13 16.09 20.22 
Mean  154.99 11.38 3.62 14.79 18.41 

 
60 

Uninoculated 229.30 11.44 3.54 14.42 17.96 
Azospirillum  271.10 12.88 3.65 15.18 18.83 
Microbein  298.37 14.00 4.38 16.48 20.86 
Mean  266.26 12.77 3.86 15.36 19.22 

 
90 

Uninoculated  292.32 13.38 4.29 14.75 19.04 
Azospirillum  324.24 13.94 4.48 15.77 20.25 
Microbein  334.93 14.25 4.67 16.98 21.65 
Mean  317.16 13.86 4.48 15.83 20.31 

Mean 
of 

biofertilizer 

Uninoculated  181.68 11.40 3.51 14.03 17.55 
Azospirillum  208.41 12.30 3.71 14.80 18.50 
Microbein  230.54 12.88 4.15 16.12 20.27 

l.S.D of 5% 
N 
Bio 
N  x Bio 

 
3.480 
4.973 
5.543 

 
0.424 
0.073 
0.069 

 
0.172 
0.148 
0.227 

 
0.072 
0.062 
0.107 

 
0.072 
0.064 
0.106 
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Data in Table (5) further show, also, that inoculation with either single or 
mixed biofertilizers significantly increased some biochemical compounds of 
onion bulbs than the control plants. These results might be due to the 
increase in vegetative growth characters, as well as the increase in bulbs 
size, average bulb weight and bulb dry matter content, since nitrogen is an 
important constituent of chlorophyll which increases photosynthesis, 
resulting in assimilation of more total, reducing and non reducing sugars. 
Moreover, bulb quality increases might be due to the fact that Azospirillum or 
mixed biofertilizer (Microbein) stimulates root growth, changes root 
morphology and enhances uptake of minerals. It is also possible due to the 
invotvement  in phytohormones production which all together might cause 
promotion of vegetative growth characters and induction of some 
biochemical compounds. 

Concerning the effects of N-levels and biofertilizer inoculation on onion 
bulb quality, data in Table (5), indicate that both factors had significant and 
positive effects on onion bulb quality. Similar results were obtained by El-
Gamal (1996). 

 
Storability: 

Data presented in Table (6) clearly show that all the treatments under 
consideration tended to increase the weight loss from the first to the last 
month during the storage period (5 months). In this respect, the amount of 
monthly water loss from bulbs was increased by increasing N application 
rate, which may be attributed to more viscosity of plant cells induced by 
higher application rate of nitrogen. This attained the bulbs keeping higher 
amount of water. This trend is in accordance with of Leilah and Mostafa 
(1993) who found that, keeping quality was markedly deteriorated with 
raising N-level. The highest values of weight loss were obtained from the 
treatment of the highest N-fertilizer. In general, the present results are in 
conformity with those found by El-Sheekh and Hegazi (1998) and Mohamed 
(2006). 

The highest total loss in weight percent was produced under 90 kg N/fed 
followed by 60 and 30 kg N/fed On the other hand, the lowest total loss in 
weight was produced under 0 nitrogen (control). Also, the total loss in weight 
increased with increasing the storage period (five months). 

Regarding to the effect of biofertilizer on weight loss of bulb%., data also 
in Table (6) show that, the biofertilizer decreased the loss of bulb weight, 
might be due to one or more from the following mechanisms; production of 
plant growth promoting substances or organic acids, enhancing nutrient 
uptake or protection against plant pathogens (El-Haddad et al. 1993). 

Concerning the effects of N-levels and biofertilizer inoculation on weight 
loss of bulb%, data in Table (5) indicate that both factors had significant and 
positive effects on improving the storability of onion bulbs. 
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Table (6): Weight loss percentage of onion bulbs during storage period as 
affected by different nitrogen levels and biofertilizer treatments 
and their interaction (combined analysis of two seasons) 

Treatments  Weight loss % 
N levels 
kg/fed 

Biofertilizer 
type 

Storage period (days) 
30 60 90 120 150 

 
0 

Uninoculated  4.65 5.72 7.58 9.47 11.53 
Azospirillum  4.52 4.97 6.87 9.22 11.32 
Microbein  3.42 4.56 6.62 8.18 11.19 
Mean  4.20 5.08 7.02 8.96 11.35 

 
30 

Uninoculated  5.72 6.45 8.52 9.66 12.62 
Azospirillum  4.82 6.31 8.24 9.48 12.44 
Microbein  3.87 4.73 7.65 9.34 12.27 
Mean  4.80 5.83 8.14 9.49 12.44 

 
60 

Uninoculated 5.89 6.83 8.69 10.65 13.69 
Azospirillum  5.59 6.67 8.37 10.22 13.52 
Microbein  5.40 5.57 7.76 10.02 13.12 
Mean  5.63 6.36 8.27 10.30 13.44 

 
90 

Uninoculated  6.37 7.88 9.35 11.59 14.84 
Azospirillum  6.11 7.37 9.29 11.45 14.52 
Microbein  5.82 6.69 9.07 11.22 13.66 
Mean  6.10 7.31 9.24 11.42 14.34 

Mean 
of 

biofertilizer 

Uninoculated  5.66 6.72 8.54 10.34 13.17 
Azospirillum  5.26 6.33 8.19 10.09 12.95 
Microbein  4.63 5.39 7.78 9.69 12.56 

l.S.D of 5% 
N 
Bio 
N  x Bio 

 
0.163 
0.141 
0.193 

 
0.066 
0.057 
0.089 

 
0.158 
0.137 
0.197 

 
0.058 
0.050 
0.066 

 
0.154 
0.134 
0.199 
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تأثیر التسمید الحیوى ومعدلات التسمید النتروجینى على النمو، المحصول 
 وجودته فى نباتات البصل

 

 عزوزعبیر أحمد  –دالیا عدروز سید  –ماجدة على عویس 
 مصر –جیزة  -مركز البحوث الزراعیة –معهد بحوث الاراضى والمیاه والبیئة 

 الملخص العربي
 ٢٠٠٩/ ٢٠٠٨و  ٢٠٠٨/ ٢٠٠٧اجریت تجربتان حقلیتـان فـى الموسـمین الشـتویین لعـامى 

محافظــة الفیــوم بهــدف دراســة تــأثیر التســمید بمعــدلات  -مركــز یوســف الصــدیق –بقریــة المقرانــى 
كجــم نتروجین/فــدان) مــع المعاملــة بالســماد  ٩٠، ٦٠، ٣٠الســماد الازوتــى (صــفر، مختلفــة مــن 

ــوى المخــتلط  ــوى منفــرد والســماد الحی ــا الازوســبیریللیم كســماد حی ــث اســتخدمت بكتیری الحیــوى حی
 ,Bacillus, Rhizobium, Psedomonas, Azospirillumمیكــــروبین(

Azotobacter خضرى ومحتوى الاوراق مـن الكلورفیـل ) والتداخلات بینهم على صفات النمو ال
 –ومحتـــوى العناصـــر المعدنیـــة یالاضـــافة الـــى بعـــض المـــواد البیوكمیائیـــة مثـــل الســـكریات الكلیـــة 

المـــواد الصـــلبة الذائبـــة والبـــروتین الكلـــى والمحصـــول وجودتـــه والقـــدرة  -المختزلـــة وغیـــر مختزلـــة
 حصل علیها فیمایلى:ویمكن تلخیص أهم النتائج المت ٢٠التخزینیة للبصل صنف جیزة 

اضــافة الســماد النتروجینــى المعــدنى الــى زیــادة معنویــة فــى طــول النبــات والــوزن الطــازج  تأد -
 والجاف للنبات وعدد الاوراق ومحتواها من الكلوروفیل مقارنة بالنباتات الغیر معاملة

فـى كـل كجـم نتروجین/فـدان الـى زیـادة معنویـة  ٩٠، ٦٠أدت اضافة السماد النتروجینى بمعدل  -
 الصفات موضع الدراسة.

أظهرت نتائج تلقیح شتلات البصل بـأى مـن الاسـمدة الحیویـة المسـتخدمة تفوقـا علـى الشـتلات  -
ــل وایضــا  ــذلك محتــوى الاوراق مــن الكلوروفی ــى كــل صــفات النمــو الخضــرى وك ــر الملقحــة ف غی

 محتوى الاوراق او الابصال من العناصر.
یكـروبین) علـى السـماد الحیـوى المنفـرد (ازوسـیبریللیم) تفوق تـأثیر السـماد الحیـوى المخـتلط (م -

 بالنسبة لجمیع الصفات تحت الدراسة.
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أظهــرت النتــائج أن هنــاك تــأثیرات معنویــة للتــداخل بــین التســمید النتروجینــى المعــدنى والحیــوى  -
 على معظم الصفات المدروسة.

ان مـع التلقـیح بالسـماد كجـم ن/فـد ٩٠وقد بینت النتائج أن استخدام التسـمید الازوتـى  بمعـدل  -
 الحیوى المختلط كانت أكثر المعاملات كفاءة فى التأثیر على جمیع الصفات.

كجم ن/فدان + التلقیح بالسماد الحیوى المختلط) أكثر المعاملات كفاءة  ٦٠تبین أن المعاملة ( -
دى من الناحیة الاقتصادیة حیث انها تؤدى لخفض معـدل اسـتخدام السـماد الازوتـى دون ان تـؤ 

 لتقلیل المحصول او زیادة التلوث البیئى.
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Table (2): Vegetative growth characters of onion plants as affected by different nitrogen levels and 

biofertilizer treatments and their interaction after 90 days from transplanting (combined 
analysis of two seasons). 

Treatments 
Plant 
length 
(cm) 

No. 
of 

Leaves 
/plant 

Diameter (cm) Frsh weight (g) Dry weight (g) 

N levels 
kg/fed Biofertilizer type Bulb Neck Leaves bulb Whole 

plant Leaves bulb Whole 
plant 

 
0 

Uninoculated  59.67 6.67 2.23 1.70 23.15 20.31 43.46 2.70 2.90 5.60 
Azospirillum  62.33 7.00 2.55 1.80 31.82 24.65 56.47 3.35 4.17 7.52 
Microbein  66.00 8.00 2.97 2.12 38.45 31.94 70.39 3.42 4.37 7.79 
Mean  62.67 7.22 2.58 1.87 31.14 25.63 56.77 3.16 3.81 6.97 

 
30 

Uninoculated  64.67 6.90 2.65 1.90 37.56 29.98 67.54 3.80 4.57 8.37 
Azospirillum  67.33 7.67 3.08 2.23 46.73 36.60 83.33 4.06 4.66 8.72 
Microbein  71.33 8.86 3.29 2.39 53.98 40.47 94.45 4.52 4.72 9.24 
Mean  67.78 7.81 3.01 2.17 46.09 35.68 81.77 4.13 4.65 8.78 

 
60 

Uninoculated 70.0 8.33 3.18 2.33 43.83 39.39 83.22 3.88 4.60 8.48 
Azospirillum  72.33 9.33 3.61 2.44 57.60 45.85 103.45 4.64 4.72 9.36 
Microbein  75.33 9.67 4.24 2.49 64.36 52.62 116.98 4.95 5.75 10.70 
Mean  72.55 9.11 3.68 2.42 55.26 45.95 101.22 4.49 5.02 9.51 

 
90 

Uninoculated  73.00 9.00 3.82 2.39 59.73 48.72 108.45 4.18 4.90 9.08 
Azospirillum  76.00 10.33 4.45 2.55 65.80 60.10 125.9 4.82 6.44 11.26 
Microbein  78.67 11.33 4.77 2.76 70.24 65.52 135.76 5.09 6.62 11.71 
Mean  75.89 10.22 4.35 2.57 65.26 58.11 123.37 4.70 5.99 10.68 

Mean 
of biofertilizer 

Uninoculated  66.84 7.73 2.97 2.08 41.07 34.60 75.66 3.64 4.24 7.88 
Azospirillum  69.50 8.58 3.42 2.26 50.49 41.80 92.29 4.22 5.00 9.22 
Microbein  72.83 9.47 3.82 2.44 56.76 47.64 104.40 4.50 5.37 9.86 

l.S.D of 5% 
N 
Bio 
N  x Bio 

 
4.862 
3,931 
n.s 

 
1.806 
0.732 
n.s 

 
0.315 
0.336 
n,s 

 
0.237 
0.192 
n.s 

 
5.013 
7.070 
n.s 

 
2.580 
3.369 
n.s 

 
5.110 
4.765 
n.s 

 
0.099 
0.121 
0.195 

 
0.267 
0.290 
0.475 

 
0.327 
0.152 
0.387 
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Table (3): Photosynthetic pigments and mineral contents of onion plants as affected by different nitrogen 
levels and biofertilizer treatments and their interaction after 90 days from transplanting 
(combined analysis of two seasons) 

Treatments  Photosynthetic pigments 
(mg/g F.W) 

Tubular blades Bulbs  

N levels 
kg/fed 

Biofertilizer 
type 

Chlorophyll 
a               

Chlorophyll 
b 

Chlorophyll 
(a+b) 

N  
% 

P 
 % 

K 
 % 

N  
% 

P 
 % 

K 
 % 

 
0 

Uninoculated  2.2 0                                           1.45 3.65 1.80 0.24 1.68 1.17 0.31 1.19 
Azospirillum  2.47 1.66 4.13 2.20 0.26 1.89 1.25 0.34 1.25 
Microbein  2.55 1.73 4.28 2.55 0.31 1.98 1.35 0.36 1.28 
Mean  2.41 1.61 4.02 2.18 0.27 1.85 1.26 0.34 1.24 

 
30 

Uninoculated  2.35 1.60 3.95 2.30 0.27 1.88 1.37 0.35 1.25 
Azospirillum  2.58 1.74 4.32 2.95 0.29 2.08 1.45 0.37 1.35 
Microbein  2.65 1.87 4.52 3.25 0.34 2.18 1.58 0.41 1.38 
Mean  2.53 1.74 4.26 2.83 0.30 2.05 1.47 0.38 1.33 

 
60 

Uninoculated 2.57 1.72 4.29 3.15 0.31 1.97 1.67 0.39 1.28 
Azospirillum  3.36 1.88 5.24 3.20 0.33 2.23 1.81 0.42 1.39 
Microbein  3.47 1.95 5.42 3.35 0.36 2.35 2.05 0.45 1.45 
Mean  3.13 1.85 4.98 3.23 0.33 2.18 1.84 0.42 1.37 

 
90 

Uninoculated  2.85 1.84 4.69 3.40 0.35 2.12 2.13 0.42 1.35 
Azospirillum  3.48 2.21 5.69 3.55 0.37 2.37 2.20 0.46 1.46 
Microbein  3.63 2.27 5.90 3.70 `0.41 2.44 2.26 0.49 1.55 
Mean  3.32 2.11 5.43 3.55 0.38 2.31 2.20 0.46 1.45 

Mean 
of 

biofertilizer 

Uninoculated  2.49 1.65 4.15 2.66 0.29 1.91 1.59 0.37 1.27 
Azospirillum  2.97 1.87 4.85 2.98 0.31 2.14 1.68 0.40 1.36 
Microbein  3.08 1.96 5.03 3.21 0.355 2.24 1.81 0.43 1.42 

l.S.D of 5% 
N 
Bio 
N  x Bio 

 
0.062 
0.047 
0.099 

 
0.029 
0.044 
0.069 

  
0.107 
0.121 
0.196 

 
0.021 
n.s 
n.s 

 
n.s 
n.s 
n.s 

 
0.026 
0.050 
0.067 

 
n.s 
n.s 
n.s 

 
0.015 
0.044 
0.049 
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