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ABSTRACT 
 

Two field experiments were conducted in 2012-2013 and 2013-2014 seasons in Nubaria , Alexandria Governorate to 

study the effect of seed inoculation and foliar application with Azospirillum and/or Bacillus on growth, yield and quality of sugar 

beet  fertilized with N (90 kg N/fed) and P (30 kg P2O5/fed.). The experiments included 10 treatments with three replicates 

arranged in a randomized complete block design. Application of both biofertilizers either alone or in combination led to a 

significant improvement in most sugar beet traits as compared with control (untreated with biofertilizers).  

Meantime, the response differed according to the kind of biofertilizers. The highest stimulatory effects were exerted in 

plants treated with the mixture of Azospirillum and Bacillus than either of them alone.  

This treatment significantly improved growth parameters (root length, root diameter and root fresh weight), root quality 

(Total Soluble Solids % and sucrose %), nitrogen, phosphorus and potassium contents and increased tops, roots and sugar yields 

in both seasons.  

Azospirillum was more effective than Bacillus on growth parameters, root nitrogen and potassium %, tops, roots and 

sugar yield. But Bacillus was more effective on sucrose % and P% only.     

Seed inoculation along with foliar application was the best method on most traits under study.  

The interactions between biofertilizers and their methods of application led to significant increases in root diameter in the 

two seasons, root fresh weight, nitrogen, phosphorus and potassium content in the first season, tops yield in the two seasons and 

root yield in the second season. Therefore, using seed inoculation along with foliar application of the mixture of Azospirillum 

and Bacillus was the best interaction treatment, which gave the best results and is recommended for beet cultivation in order to 

minimize soil and water pollution adverse effects.  

The interaction between both studied factors had a significant effect on all studied characters in the two growing seasons. 

 Generally, since sugar beet showed in previous studies response to addition reaching go to 90 kg N/fed and attains 

reaching 30 kg P2O5/fed, the use of the two biofertilizers under study might have had complemented the N and P requirements 

where only 90 kg N/fed and 30 kg P2O5 /fed were added. 

Keywords:Sugar beet,seed inoculation,foliar application,azospirillum  barasiliense,Bacillus  megatherium   

 

INTRODUCTION 
 

There are several advantages favoring sugar beet 

as a suitable crop to increasing sugar production in 

Egypt. The crop is growing annually during the winter 

season, with a relatively short duration period and 

allows for growing a summer crop during the same year. 

In recent years, biofertilizers have emerged as a 

promising component of integrating nutrient supply 

system in intensive agriculture. Sprenat, (1990) 

recorded that inoculation soil by Azotobacter spp 

caused solubilization of mineral nutrients and synthesis 

of vitamins, amino acids, auxins as well as gibberellins, 

which stimulate plant growth and induce high yields. 

EL-Badry and EL-Bassel, (1993) and Favilli et al., 

(1993) found that inoculation sugar beet with 

Azospirillum caused a significant saving in nitrogen 

fertilizer (about 25-40 %). They also reported that a 

significant increase in root yield (from 2.8 to 6.0 t/fed.) 

and sugar yield as a result of inoculation by 

Azospirillum.  

Azospirillum proved to be more efficient and 

effective as far as growth and hence root and sugar 

yields per fadden whereas Bacillus was more effective 

regarding sucrose content. Both bacteria were either 

used as seed soaking and /or sprayed two months after 

sowing. Seed soaking was more effective than foliar 

application of the two biofertilizers. This effectiveness 

clearly indicates that seed soaking might have had 

enhanced early growth of sugar beet plants, probably 

due to hormones effect (Fisinin et al., 1999).  

In recent years, the trend is to explore the 

possibility of supplementing chemical fertilizers with 

more particularly biofertilizers of microbial origin at the 

same time minimizing the environmental pollution 

which resulted from mineral fertilizers and also to 

reduce its coasts (Abu EL-Fotoh et al., 2000 and 

Cakmakci et al., 2001). Many studies with this respect 

were done i.e.  

Sultan et al., (1999) and Bassal et al., (2001) 

recorded that inoculation of sugar beet seeds with 

Azotobacterin significantly increased TSS %, sucrose 

%, purity % and root as well as sugar yields/fed. . 

Cakmakci et al., (2001) and Maareg and Badr, (2001) 

reported that Syrialin caused an increase TSS %, 

sucrose %, purity % and sugar yield/fed. Kandil et al., 

(2002) confirmed that biofertilization treatments 

significantly increased root, top and sugar yields/fed. 

The highest means of previously mentioned 

characteristics were resulted from inoculation seeds of 

sugar beet with Rhizobacterin. Ramadan et al., (2003) 

showed that biofertilization treatments had a significant 

effect on root, top and sugar yields/fed. On the other 

hand, biofertilization treatments exhibited insignificant 

effect in sucrose % and purity %. Badawi et al., (2004) 

found that biofertilization treatments caused a 

significant effect on TSS %, sucrose %, purity %, root, 

top and sugar yields/fed. Rhizobacterin treatment 
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produced the highest values of yield quality parameters, 

excluding TSS %  (in the first and third seasons) and 

purity % (in the second season) as well as all yield 

characters in both seasons. Concerning application of 

the mixture of Rhizobacterin + Cerialine and Cerialine 

biofertilizer, its ranked after Rhizobacterin treatment, 

respectively with respecting their effect on quality and 

yield traits in both seasons. While, control treatment 

resulted in the lowest means ones. 

Therefore, attempts have been paid to the use 

biofertilizers as being most cheap and safe for 

agricultural application. They are extremely beneficial 

in enriching fertility soil with those micro-organisms, 

which fix atmospheric N and make plant nutrient more 

available.  

Bacillus sp is one of the biofertilizers which 

could supply plants with their needs from phosphorus 

during their growth and as well improve soil structure 

and increase fertility. Abou Zeid and Osman, (2005), 

Aly et al., (2008), Soudi et al., (2008).  found that these 

bacteria significantly increased root length, root 

diameter, root and tops fresh weight as well as sucrose, 

TSS, and purity percentages and yields of tops, roots 

and sugar. Aly et al., (2009) recorded that inoculation 

with Azotobacter chroococcum and Bacillus 

megatherium saved about 25 kg N/fed. of mineral 

fertilizer, which reduced the cost of production and the 

environmental pollution, in addition to the increase of 

sugar yield and recoverable sugar/fed.  

Furthermore, inoculation with Azospirillum 

increased sucrose content in sugar beet roots. Also, 

Seadh, (2008), Shewate et al., (2008), Zhang et al., 

(2009),  El-Sarag ,(2009) and Attia et al., (2011) found 

that bacterial inoculation of sugar beet seeds though 

caused insignificant increases in root quality and growth 

parameters but it significantly increased root and sugar 

yields/fed. Bacillus inoculation along with 40 kg N/fed. 

gave root and sugar yields as those obtained by addition 

of 80 kg N/fed. Furthermore, Bacillus inoculation along 

with the addition of the full N dose 80 kg/fed. gave a 

significant increase which amounted to 18 and 39% in 

root and sugar yields, respectively compared to 

application of 80 kg/fed. alone.  

Abd EL- daiem and Tawfic, (2015). Reported 

thatApplication the mixture of Microbeen + 

Rhizobacterin+ Phosphorien produced the highest 

values of all studied characters of suger beet in both 

growing seasons as compared with using each bio-

fertilizer alone. It was followed by application the 

mixture of Microbeen + Rhizobacterin then application 

the mixture of Rhizobacterin + Phosphorien in the two 

growing seasons. Generally, it could be concluded that 

application of the mixture of Microbeen + 

Rhizobacterin + Phosphorien as biofertilizers and 

adding 105 kg N/fed. as a mineral fertilization for 

maximizing sugar beet productivity under the 

environmental conditions of El-Qureen Village Sharkia 

Governorate. 

The aim of the present investigation is to 

determine the effect of the use of two biofertilizers and 

their mode of application on the growth, quality and 

yield of sugar beet. 
 

MATERIALS AND METHODS 
 

Two field experiments were carried out at the 

Experimental Farm of Nubaria, Alexandria Governorate 

during 2012/2013and 2013/2014 seasons to study the 

effect of seed inoculation and foliar application with 

Azospirillum brasiliense and/or Bacillus megatherium 

on growth, yield and quality of sugar beet. The soil 

mechanical and chemical properties of the experimental 

sites were determined according to Jackson, (1973) and 

are shown in Table (1). 
 

Table 1. Some physical and chemical analysis of the experimental site. 

Seasons 
Partial size % Soil 

Textural % 

Soil pH  S 

1:2.5 

E.C*. 

dsm-1 

CaCO3 

% 

O.M 

% 

Available contents mgkg-1 

Clay Silt Sand N P K 

2012/2013 3.0 3.3 93.7 Sandy 7.7 1.61 10.6 % 0.75 4.4 3.21 132 

2013/2014 3.6 4.7 91.7 Sandy 7.8 1.62 9.9 % 0.90 6.5 3.01 120 

Seasons 
Soluble cations (meq/l) Soluble anions (meq/l) Available contents (mgkg-1) 

Ca++ Mg++ Na+ K+ CO3- HCO3- Cl- SO4- B Fe Zn Mn 

2012/2013 2.00 3.02 3.24 0.25 0.00 1.84 3.76 2.91 0.31 4.2 2.6 3.8 

2013/2014 2.05 3.00 3.14 0.35 0.00 1.87 3.78 2.88 0.35 4.1 3.5 2.4 
*In the soil paste extract. 

         

 Azospirillum brasiliense and Bacillus 

megatherium microbes were isolated from sugar beet 

fields and then were identified and preserved by the 

Pathology Lab., Unit, Agriculture Research Center 

(ARC), Giza, Egypt. Preparation of bacteria was made 

according to Hino and Wilson, (1959). 

Seeds of a multigerm sugar beet variety (Lola) 

were planted on 10
th

 and 15
st
 of October in 2012 and 

2013, respectively. Seeds were inoculated with 

Azospirillum brasiliense and/or Bacillus megatherium 

by over night socking in a large basin containing the 

bacterial suspension. Foliar application of these bacteria 

was made after 50 days from sowing. The 

concentrations of Azospirillum brasiliense and Bacillus 

megatherium were (10
9
 cells /ml) and (10

5
 cells /L) for 

seed inoculation and foliar application, respectively.  

The experiments included 10 treatments with 

three replicates arranged in a randomized complete 

block design.  

The plot area was 21 m
2

   (5 rows, 60 cm apart 

and 7 m long). The distance between hills was 20 cm.  

The treatments were as follows:  

1- Control (without biofertilization). 

2- Inoculation of seeds with Azospirillum. 

3- Inoculation of seeds with Bacillus. 
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4- Inoculation of seeds with a mixture of Azospirillum 

and Bacillus. 

5- Foliar application of Azospirillum 

6- Foliar application of Bacillus. 

7- Foliar application of a mixture of Azospirillum and 

Bacillus. 

8- Inoculation and foliar application of Azospirillum 

9- Inoculation and foliar application of Bacillus. 

10- Inoculation and foliar application of a mixture of 

Azospirillum and Bacillus. 

Mineral nitrogen fertilizer was applied at a level 

of 90 kg N/fed as in the form of ammonium nitrate 

(33.5% N) in two equal doses applied after thinning (45 

days from sowing) and the second was applied one 

month later. Phosphorus fertilizer was applied as 

ordinary super phosphate at a level 30 kg P2O5/fed 

during seedbed preparation. Potassium fertilizer was 

applied at a level of 24 kg K2O/fed potassium sulfate 

48% K2O with the second dose of N fertilizer. All 

cultural practices for growing sugar beet were done as 

recommended.  

Random samples were taken from each plot at 

harvest (7 month from sowing) to determine:  

Growth parameters: 

1. Root length (cm). 

2. Root diameter (cm). 

3. Root fresh weight (Kg/plant). 

II. Root quality 

1. Total Soluble Solids (TSS %) was determined using 

Handle  Refractometer. 

2. Sucrose % was determined using Saccharometer 

apparatus according to the procedure outlined by Le 

Doct, (1927). 

3. Purity % = Sucrose % x 100 / TSS%. 

III. Nutrient contents of roots: 

N, P and K % in roots were determined according 

to A.O.A.C. (1990).  

IV. Yield and yield components. 

To determine yield and its components, the four 

rows of each plot were harvested, topped and weighed 

to determine: 

1. Top yield (ton/fed.). 

2. Root yield (ton/fed.). 

3.Sugar yield (ton/fed.).Calculated by multiply root 

yield x sucrose %. 

Analysis of variance was carried out according to 

Steal and Torrie,  (1980), and the treatment means were 

compared using L.S.D. at 5%  level  of significantly.  
 

RESULTS AND DISCUSSION 
 

I- Growth parameters: 

Biofertilization treatments caused a significant 

effect on root length , root diameter and root fresh 

weight as affected by seed inoculation and foliar 

application separately and together with Azospirillum 

and Bacillus either alone or in combination are 

presented in Table (2).     

All yields attributes that in root length, root 

diameter and root fresh weight were significantly 

increased in the two seasons due to bacterial treatments 

compared with the control (untreated with bacteria).  
 

Table (2): Effect of seed inoculation and foliar application with Azospirillum and Bacillus on some growth 

criteria of sugar beet plants in the two seasons.        

Root fresh weight (Kg/ plant)) Root diameter (cm) Root length (cm) 
Treatments 

2013/2014 2012/2013 2013/2014 2012/2013 2013/2014 2012/2013 

0.90 0.85 10.65 10.50 22.65 22.5 Control (without biofertilizers) 

1.15 1.05 10.95 10.85 24.95 24.85 Azospirillum (In)* 

1.07 1.00 10.80 10.70 24.39 24.25 Bacillus (In) 

1.28 1.20 11.25 11.10 25.30 25.10 Azospirillum+Bacillus(In) 

1.10 1.02 10.91 10.79 24.32 24.17 Mean 

1.25 1.15 11.15 11.00 25.15 25.00 Azospirillum (F)** 

1.17 1.05 11.05 10.90 24.80 24.64 Bacillus (F) 

1.48 1.35 11.55 11.35 25.30 25.20 Azospirillum+Bacillus (F) 

1.30 1.18 11.25 11.08 25.08 24.95 Mean 

1.35 1.28 11.25 11.15 25.35 25.20 Azospirillum (In + F ) 

1.25 1.17 11.15 11.05 25.00 24.90 Bacillus (In + F ) 

1.56 1.44 11.85 11.65 25.60 25.45 Azospirillum+Bacillus (In +F) 

1.39 1.30 11.42 11.28 25.32 25.18 Mean 

1.25 

1.19 

1.34 

1.16 

1.07 

1.33 

11.12 

11.00 

11.55 

11.00 

10.88 

11.37 

25.15 

24.73 

25.4 

25.02 

24.60 

25.25 

Mean of  Azospirillum 

Bacillus                                          

Azospirillum+Bacillus 

0.04 

N.S 

N.S 

0.01 

N.S 

0.03 

0.14 

0.16 

0.30 

0.24 

N.S 

0.46 

0.84 

1.01 

N.S 

0.87 

1.02 

N.S 

LSD at 5%   Bacteria (B) 

Methods(M)   (B) x (M) 

 (In)*=Inoculation of seeds     (F)**=Foliar application 

 

The highest stimulatory effect and the maximum 

enhancement were exerted in plants treated with the 

combination of Azospirillum and Bacillus than with 

either of them alone. With all, the treatment with 

Azospirillum exhibited more pronounced and 

significant effect than Bacillus.  

The available data regarding to bacteria 

application methods, there were significant differences 

between methods for root length only in both seasons. 

Inoculation of seeds exhibited significant increase over 

foliar application. Moreover, seeds inoculation and 

foliar application together gave better results than seeds 

inoculation alone but this increase was not significant. 



Sahar H. Rashed et al. 

 92 

The interactions between biofertilizers and their 

application methods were significant for root diameter 

in the two seasons and root fresh weight in the first 

season.  

Seed inoculation along with foliar spray gave the 

best results than other treatments under study followed 

by seed inoculation with the mixture of Azospirillum 

and Bacillus. The stimulatory effects of both used 

biofertilizers on the growth might be attributed to the 

activation of the growth of microflora including many 

plant growth stimulators (Fisinin et al., 1999).  
Also, Aly, (2003) found that, Azospirillum and 

Bacillus are capable to produce some of hormones such 

as IAA, IBA, GA and ABA and making the other 

nutrients more available. This in turn induces the 

proliferation of roots and root hairs and hence may 

increase nutrient absorbing surfaces and therefore 

enhance the growth. These results are in agreement with 

those obtained by El-Sayed, (1998), Sukhovitskaya, 

(1998),Abou Zeid and Osman, (2005) , Elkoca et al., 

(2008), Abd EL- daiem et al., (2015 a and b) and Abd 

EL- Daiem and  Tawfic (2015).   

II- Root quality 

The available data root quality comprises several 

parameters i.e. total soluble solids, sucrose content and 

juice purity % and are presented in Table (3).  

The results indicated that, Azospirillum and 

Bacillus individually or in combination significantly 

increased total soluble solids % and sucrose % in two 

seasons and purity in first season as compared with 

control.  

Also, the available data cleared that Bacillus 

treatment was more effective on root quality than 

Azospirillum but these effects did not reach the level of 

significance for total soluble solids % and purity.  

On the other hand, the combination of 

Azospirillum and Bacillus significantly increased total 

soluble solids % and sucrose% in both seasons and 

purity% in the first season as compared with 

Azospirillum or Bacillus alone. 

Regarding the methods of bacteria application, 

data showed that these methods insignificantly affected 

root quality in both seasons except sucrose % in the 

second season. In general, seed inoculation along with  

foliar application was the best method gave the highest 

sucrose %. 

 As for, the interactions between bacteria and 

their application methods, on root quality were 

insignificant as shown in Table, (3). These results are in 

harmony with those found by Awad,(2000), Soudi et al., 

(2008), Aly et al., (2008) and Abd EL- daiem and  

Tawfic, (2015).   
 

Table (3). Effect of seed inoculation and foliar application with Azospirillum and Bacillus on root quality of 

sugar beet plants in the two seasons.  | 

Purity % Sucrose % Total Soluble Solids % 
Treatments 

2013/2014 2012/2013 2013/2014 2012/2013 2013/2014 2012/2013 

79.26 79.52 16.05 16.00 20.25 20.12 Control (without biofertilizers) 

77.05 77.23 16.45 16.35 21.35 21.17 Azospirillum (In)* 

79.95 79.86 16.75 16.65 20.95 20.85 Bacillus (In) 

75.58 80.10 16.25 17.10 21.50 21.35 Azospirillum+Bacillus(In) 

79.10 79.16 16.62 16.52 21.01 20.87 Mean 

76.99 76.47 16.40 16.25 21.30 21.25 Azospirillum (F)** 

78.49 78.15 16.60 16.45 21.15 21.05 Bacillus (F) 

78.62 78.33 17.10 16.95 21.75 21.64 Azospirillum+Bacillus (F) 

78.04 77.66 16.70 16.55 21.40 21.31 Mean 

77.27 77.12 16.42 16.35 21.25 21.20 Azospirillum (In + F ) 

79.33 78.81 16.70 16.55 21.05 21.00 Bacillus (In + F ) 

79.02 78.64 16.91 16.75 21.40 21.30 Azospirillum+Bacillus (In +F) 

78.52 78.18 16.67 16.55 21.23 21.17 Mean 

77.09 

79.24 

77.73 

76.94 

78.92 

79.00 

16.42 

16.68 

16.75 

16.32 

16.55 

16.93 

21.30 

21.05 

21.55 

21.21 

20.97 

21.43 

Mean of Azospirillum 

Bacillus 

Azospirillum+Bacillus 

N.S 

N.S 

N.S 

1.80 

N.S 

N.S 

0.20 

0.19 

N.S 

0.24 

N.S 

N.S 

0.57 

N.S 

N.S 

0.32 

N.S 

N.S 

LSD at 5%    Bacteria (B) 

Methods (M) 

(B) x (M) 
 (In)*=Inoculation of seeds     (F)**=Foliar application 

 

III. Root nutrient contents: 

The available data in Table (4) showed a 

significant increase in root N, P and K contents in the 

two seasons in response to the application of 

Azospirillum and Bacillus separately or in combination 

compared to control. 

The beneficial effect of Azospirillum bacteria 

was reflected on the improvement of   N% and K%, 

while Bacillus was for P %. It is worth to mention that 

the highest stimulatory effects were exerted in plants 

treated with the mixture of Azospirillum and Bacillus.  

As for the methods of bacterial addition, data 

Table (4) indicated significant differences among those 

methods, where, seed inoculation and foliar spray 

together was the best method which gave the highest 

root N, P and K content.  
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Table (4). Effect of seed inoculation and foliar application with Azospirillum and Bacillus on N, P and K % of 

roots of sugar beet plants in the two seasons.      

Potassium % Phosphor % Nitrogen % 
Treatments 

2013/2014 2012/2013 2013/2014 2012/2013 2013/2014 2012/2013 

1.03 1.02 0.35 0.36 1.42 1.39 Control (without biofertilizers) 

1.08 1.00 0.39 0.39 1.49 1.46 Azospirillum (In)* 

1.07 0.98 0.41 0.47 1.47 1.40 Bacillus (In) 

1.16 1.13 0.50 0.43 1.51 1.63 Azospirillum+Bacillus (In) 

1.10 1.04 0.43 0.43 1.49 1.50 Mean 

1.13 1.07 0.39 0.38 1.52 1.49 Azospirillum (F)** 

1.07 0.98 0.42 0.44 1.50 1.46 Bacillus (F) 

1.19 1.14 0.57 0.49 1.55 1.64 Azospirillum+Bacillus (F) 

1.13 1.06 0.46 0.44 1.52 1.53 Mean 

1.16 1.13 0.43 o.38 1.53 1.62 Azospirillum (In + F ) 

1.09 1.08 0.47 0.49 1.48 1.55 Bacillus (In + F ) 

1.23 1.21 0.59 0.55 1.63 1.70 Azospirillum+Bacillus (In +F) 

1.16 1.14 0.50 0.47 1.55 1.62 Mean 

1.12 

1.08 

1.19 

1.07 

1.01 

1.16 

0.40 

0.43 

0.55 

0.38 

0.47 

0.49 

1.51 

1.48 

1.56 

1.52 

1.47 

1.66 

Mean of    Azospirillum 

Bacillus 

Azospirillum+Bacillus 

 

0.02 

0.02 

N.S 

 

0.03 

0.03 

0.05 

 

0.03 

0.04 

N.S 

 

0.02 

0.03 

0.04 

 

0.03 

0.04 

N.S 

 

0.05 

0.05 

0.09 

LSD at 5% 

Bacteria (B) 

Methods (M) 

(B) x (M) 
(In)*=Inoculation of seeds     (F)**=Foliar application 

 

In respect of the interactions between the kind of 

bacteria and their application methods, data illustrated a 

significant increase in N, P and K % in the first season 

only. The best interaction which exhibited the highest 

values was for seed inoculation along with foliar spray 

with the mixture of both bacteria.  

Where as, the lowest values of N and K % were 

obtained by inoculation with Bacillus alone and that of 

P% by foliar spray with Azospirillum.  

The favorable effect of biofertilizers treatments 

on N, P and K% may be refereed to their influence on 

increasing the availability of such nutrients and 

increased plant growth which enhance the absorption of 

nutrients from soil and then the synthesis, assimilation 

and translocation to roots. These results are in 

agreement with those obtained by Shehata and El-

Khamwas, (2003), Soudi et al., (2008), Awad et 

al,(2012), Awad et al., (2013 a,b and c)  and Abd EL- 

daiem and  Tawfic, (2015). 

IV- Tops, roots and sugar yields: 

The  results  in Table (5) showed that top, root 

and sugar yields were significantly increased due to the 

application of each of Azospirillum and Bacillus either 

separately or in combination in two seasons compared 

with control. 

  
 

Table (5). Effect of seed inoculation and foliar application with Azospirillum and Bacillus on tops, roots and 

sugar yields of sugar beet plants in the two seasons.   

Sugar yield (ton/fed) Roots yield (ton/fed) Tops yield (ton/fed) 
Treatments 

2013/2014 2012/2013 2013/2014 2012/2013 2013/2014 2012/2013 

4.47 4.40 27.85 27.50 10.30 10.10 Control (without biofertilizers) 

4.70 4.63 28.55 28.32 12.35 12.25 Azospirillum (In)* 

4.55 4.47 27.15 26.84 12.15 12.05 Bacillus (In) 

5.01 4.90 29.05 28.65 12.60 12.45 Azospirillum+Bacillus(In) 

4.68 4.60 28.15 27.83 11.85 11.71 Mean 

4.62 4.63 28.15 28.05 12.15 12.10 Azospirillum (F)** 

4.43 4.36 26.70 26.50 12.08 12.00 Bacillus (F) 

4.93 4.80 28.85 28.33 12.50 12.35 Azospirillum+Bacillus (F) 

4.66 4.57 27.90 27.63 12.24 12.15 Mean 

4.68 4.63 28.50 28.30 12.10 11.95 Azospirillum (In + F ) 

4.69 4.61 28.10 27.85 11.95 11.80 Bacillus (In + F ) 

4.89 4.80 28.95 28.65 12.35 12.15 Azospirillum+Bacillus (In +F) 

4.75 4.68 28.52 28.27 12.13 11.97 Mean 

4.67 

4.56 

4.94 

4.63 

4.48 

4.83 

28.40 

27.32 

28.95 

28.22 

27.06 

28.54 

12.20 

12.06 

12.48 

12.10 

11.95 

12.32 

Mean of   Azospirillum 

Bacillus 

Azospirillum+Bacillus 

 

0.09 

0.07 

N.S 

 

0.08 

0.07 

N.S 

 

0.22 

0.19 

0.38 

 

0.27 

0.24 

N.S 

 

0.12 

0.11 

0.23 

 

0.24 

0.21 

0.42 

LSD at 5% 

Bacteria (B) 

Methods (M) 

(B) x (M) 
(In)*=Inoculation of seeds     (F)**=Foliar application 
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Also, the available data showed that, in general, 

application of the mixture of Azospirillum with Bacillus 

followed by Azospirillum alone were significantly more 

effective than Bacillus alone in both seasons.  

Dealing with the methods of bacterial addition, 

the results indicated that inoculation of seeds and foliar 

spray together increased significantly top, root and 

sugar yields than either of them alone (Table 5). From 

these results, it is worth to mention that the interactions 

between biofertilizers and their addition methods 

exerted a significant increase for top yield in the two 

seasons and root yield in the second season only.  

In general, the application of both seed 

inoculation along with foliar application with the 

mixture of Azospirillum and Bacillus was the best 

treatment, which recorded the highest yield values.  

The beneficial effects of bacteria might be 

attributed to the enhancement of root growth parameter 

particularly root weight (Ghosh and Mohiuddin, 2000). 

These results are in agreement with those obtained  

Zodape, (2001) and Abd EL- daiem et al., (2015 a and 

b) concluded that, the increase in yield productivity with 

biofertilizers application was partly due to micro-

element and plant growth regulators contained in this 

fertilizer. The same trend was also recorded by Shehata 

and El-Khamwas ,(2003) , Maareg et al., (2005) and 

Abd EL- daiem and Tawfic, (2015).  
 

CONCLUSION 
 

The present results clearly indicate the possibility 

of the use of biofertilization in complementing the need 

of sugar beet to nitrogen and phosphorus. 

 Azospirillum was served to enhance atmospheric 

N fixation whereas Bacillus was served to solubilize soil 

phosphorus. Azospirillum proved to be more efficient 

and effective as far as growth and hence root and sugar 

yields per fed. whereas Bacillus was more effective 

regarding sucrose content. Both bacteria were either 

used as seed soaking and /or sprayed two months after 

sowing. Seed soaking was more effective than foliar 

application of the two biofertilizers. This effectiveness 

clearly indicates that seed soaking might have had 

enhanced early growth of sugar beet plants, probably 

due to hormones effect (Fisinin et al., 1999).  

Generally, since sugar beet showed in previous 

studies response to addition reaching go to 140 kg N/fed 

and attains reaching 45 kg P2O5/fed, the use of the two 

biofertilizers under study might have had complemented 

the N and P requirements where only 90 kg N/fed and 

30 kg P2O5 /fed were added.   
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تلقعع ا   وععوّر ّ  ة ععوفق   ْرلأ ععق كوللّ ععو سلللن كععس للل ٌ  ّ  خد مرفععك اءععوإن ّجًوععوة ّنععْان كٌ ععس    عع س كو ععو

   وو ل  ه  وث سلْم 
 ** ا هحود هسشدٓ ًع ٌكشِسل ّ **ءٔ حس هأهْى  كس ُ ن هصط ,**ر ً و هحود عود   عزلز ,  حس ح ي ر شد*

 هساز   وحْث   زر ع ق نوِْرلق هصس   عسك ق -هعِد كحْث  لر  ٔ ّ  و وٍ ّ  و ئَ*

 نوِْرلق هصس   عسك ق -هساز   وحْث   زر ع ق  -هعِد كحْث   وحوص ل     سلق **

 
 ثيزليرا بخ رب هحبفظبخ اس بدٌيريخ - ريبخ الٌْثبوٌطقبخ ث  2014 - 2013ّ  2014-2013يوذ رجزثزببى ققليزببى  لبمو هْ بؤاق

 -:كبلزبلٔ ّكبًذسّ جيزيللين ّالجب يلس لقيح الجذّراّالاضبفخ الْرقيخ أّالأثٌيي هؼب ثجدززيب  الأالزسويي الحيْٓ الزدويلٔ ثز

لجببذّر ثوولببْ  هببي ثدززيببب قببيح  ارل -4رلقببيح  الجببذّر ثجدززيببب الجب ببيلس -3سّ ببجيزيللين رلقببيح  الجببذّر ثجدززيببب الأ -2هؼبهلببخ كٌزببزّو    -1

سّ ببجيزيللين الببز  ثوولبْن هبي ثدززيبب الأ* -7البز  ثجدززيبب الجب بيلس  -6سّ ببجيزيللين البز  ثجدززيبب الأ -5سّ بجيزيللين الجب بيلسالأ

ثدززيببب  الببز  ّالزلقببيح ثوولببْ  هببي  -10الببز  ّالزلقببيح ثجدززيببب  الجب ببيلس  -9سّ ببجيزيللين الببز  ّالزلقببيح ثجدززيببب الأ -8يلس ّالجب بب

 5ا 2فبْ  كجبن 30كجبن ى/فبياى ّ 90ّاًزبجيخ ّجْدح هحصْو ثٌجز السدزالوسوي هؼبيًيب ة  ّهسبفخػلي ًوْ الاسّ جيزيللين ّالجب يلس

                        قطبػبد كبهلخ الؼشْائيخ.    ُْ                         قي كبى الزصوين الوسزويمّ ./فياى

 ّ  ٌووئج   ووحصل عل ِو  ّ حت هو للٔ: 

يبز هؼبهب  ي هٌفبزديي  اّ هؼبب  البي رحسبيي هؼظبن ببفبد ثٌجبز السبدز هقبرًبخ ثببلدٌززّو  ال الوؼبهلخ ثدم السوبديي الحيبْيي ّضحذأ -

ػٌي هؼبهلخ الٌجبربد ثوليط هبي ػلي ر ثيز رحفيشٓ الوسزويم ّكبى أ ٓى الا زجبثخ الزلفذ رجؼب لٌْع السوبد الحيْ ويح الحيْيخ( إلا أثبلأ

 .ػلي قيح بسّ جيزيللين ّ الجب يلس هؼب  هقبرًخ ثد  هٌِوالأ

الٌسجخ الوئْيبخ ّر ّّجْدح الجذ رّالجذر   ْو ّقطز الجذر ّالْسى الطبسج للجذخ أدد الي سيبدٍ هؼٌْيَ لصفبد قيث اى ُذٍ الوؼبهل   -

الجبذّر هبي  ٓدد ُبذٍ الوؼبهلبخ البي سيببدح فبٔ هحزبْأوْ بويي ّالٌقببّح فبي الوْ بن الاّو ّللوْاد الصلجخ الدليخ ّالسدزّس( في كبم ال

 ززّجيي ّالفسفْر ّالجْرب يْم ّهحصْو الؼز  ّالجذّر ّالسدز في كم الوْ ويي.  الٌي

فضب  هؼٌْيبببن ػببي الجب ببيلس ثبلٌسببجخ لصبفبد الٌوببْ ّالٌيزببزّجيي ّالجْرب ببيْم ّهحصببْو الا ببزجبثخ لوؼبهلببخ الأسّ ببجيزيللين أ أى لبْق  -

 الؼز  ّالجذّر ّالسدز.

   هؼٌْيبن ثبلٌسجخ لصفزٔ السدزّس ّ هحزْٓ الجذّر هي الفْ فْر.فضبًذ الا زجبثخ لوؼبهلخ الجب يلس أثيٌوب ك  -

 لٔ رحسي ّاضح فٔ هؼظن الصفبد رحذ اليرا خ.ذّر الولقحخ هغ الاضبفخ الْرقيخ أدد إالج لْق  أى -

الطبسج للجذّر  ربثيزان هؼٌْيبن ػلٔ قطز الجذر فٔ كم الوْ ويي ّالْسى كبى لَ ويح الحيْيخ ّ زق اضبفزِب زيال  ثيي الأارضح أى ال -

 ر فٔ الوْ ن الثبًٔ.ّصْو الجذحّو ّهحصْو الؼز  فٔ الوْ ويي ّهفْ فْر ّالجْرب يْم فٔ الوْ ن الأّهحزْٓ الٌيززّجيي ّال

لزسببويي الوؼببئً ّاسّ ببجيزيللين ّالجب بيلس كوؼبهلببخ ردويليبخ ضببفخ الْرقيببخ ثوولبْ  الأّر هببغ اسزلقببيح الجبذثاليرا بخ رْببٔ ُببذٍ 

إ ببزويام ثيز الضبببر ػلببٔ الجيئببخ ػٌببي  يسبببُن فببٔ الحببي هببي الزبب ُببذا/فببياى( ّ 5ا 2كجببن فببْ 30كجببن ى/فببياى( ّالفْ ببفبرٔ    90ثببلٌيززّجيي  

رحذ نزّف هٌطقخ اليرا خ ُّٔ لجٌجز السدز للحصْو ػلٔ أػلٔ إًزبجيخ لوحصْلي الجذر ّالسدز   ويح الوؼيًيخهسزْيبد ػبليخ هي الأ
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