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ABSTRACT 

Good nitrogen management is critical for production of a 

high yield,  good quality sugar beet crop. Not enough N can limit 

yield, while too much N can reduce quality. Some sugar beet 

growers in parts of El.Minia Governorate continue to use for 

maximizing sugar beet yield by application of yeast to soil at late 

stage of crop age during March month. So, this trail was 

conducted at Mallawi Agric. Res. Station, El-Minia, Egypt, during 

2002/2030 and 2030/2033 seasons to deduce the effect of soil 

application of yeast , i.e. zero , 2.0 and 1.0 kg / fed on yield and 

quality of sugar beet at different nitrogen fertilizer levels (00 , 80 

and 300 kg/fed) . The experiment was performed in a split plot 

design with four replicates.  

The obtained results revealed that nitrogen fertilizer level 

had a significant effect on root length and diameter (cm), pol%, 

alpha amino nitrogen (α-N), potassium content, sodium content, 

,sugar recovery % and quality index of sugar beet , as well as root 

and  sugar yields (ton/fed) recovery of sugar beet in both seasons.  

A significant differences in root length and diameter (cm), 

pol%, α-N , K, Na  contents and sugar recovery% of sugar beet , as 

well as root and recoverable sugar yields (ton/fed) of sugar beet 

were found between the studied soil application of yeast treatments 

in both seasons and combined .While , quality index of sugar beet 
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was insignificantly affected by addition of yeast  in the two 

growing seasons   
Significant interactions were recorded between nitrogen 

fertilizer level and soil application of yeast (AB) on root diameter, 

sodium content, root and recoverable sugar yields (ton/fed) of 

sugar beet in two growing seasons, in the 3st
 for potassium content 

of sugar beet and in the 2nd
 for α-N  content and sugar recovery  of 

sugar beet.        

In general, it can be concluded that application of nitrogen 

fertilizer level at 300  kg/fed with yeast at rate of 2.0 kg/fed could 

be recommended for maximizing sugar beet productivity under 

the environmental conditions of El.Minia Governorate for grower 

and sugar factory   . 

 

INTRODUCTION 

Sugar beet historically has been an important crop in some areas 

because of its capacity to provide both cash income from the harvested 

root as well as livestock feed in the form of above-ground biomass 

(tops) and root processing by-products such as pulp and molasses. The 

Egyptian Government strategy to fulfill sugar needs depend on 

increasing sugar production from sugar beet. Recently, sugar beet crop 

has an important position in Egyptian crop rotation as winter crop. 

Sugar beet (Beta vulgaris L.) was introduced to Egypt to overlap the 

vast gap between sugar consumption and production, it is represented 

the second sugar crop after sugar cane.  Egyptian Government is 

pushing hardly to grow and develop sugar beet crop by building new 

factories .  The sugar produced from sugar beet increased from %63.7 

in 0991 to about %96%17of the total local sugar production (0699 

million ton) in 0101. Sugar beet is a high value crop requiring high 

annual expenditure for production  (Eckhoff & Flynn 0112 and CCSC, 

0100 ). 

Modern agricultural practice has been relying heavily on the use 

of chemical fertilizers to meet this challenging demand. Unfortunately, 

extensive and often unbalanced (over and under) fertilization also 

leads to environmental degradation. Soil beneficial microorganisms 

were also enhanced. Soil fertilized with prolonged application of yeast 
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in China has shown improvement in humus content and organic carbon 

content, and significantly lower specific gravity (bulk density) 

compared to the soil treated with chemical fertilizer .Chemical 

fertilizers also cause farmland degradation, and reduced soil fertility 

and biodiversity . Continued use of chemical fertilizers could not 

increase crop yields in number of countries. It costs billions of dollars 

a year in loss of productivity and bio-diversity, as well as 

environmental pollution .Yeast contains cytokinins , IAA, proteins , 

amino  acids such as , glycine ,histidine , isolysine , lysine  , cystine 

methionine , phenyl alanine , tyrosine , threonine and treptophan . 

Also, it contains fat, nucleic acid , adenylic acid enzymes , vitamin B1 

and B6. It is very beneficial and essential for the synthesis of 

aminoleulinic acid (AA)and is necessary for the formation of 

protaperphyrin  the precursor of chlorophyll ( Hess , 1891 ; Subba Rao 

, 1894 and Abou–Zaid ,1894 Stemwedel, 2008) .    

Nitrogen is the single most important nutrient for optimum sugar 

beet production. Nitrogen status of the plant affects early growth or 

time to full canopy closure and the quality of the sugar beet at harvest. 

Optimum nitrogen management promotes vigorous early season plant 

growth reducing the number of days to canopy closure, which allows 

the sugar beet to utilize the sunlight's energy more efficiently to make 

sucrose. Excess N at or near the end of the growing season reduces 

sugar beet quality by reducing sucrose concentration and increasing 

impurities concentration .  Increasing nitrogen rate up to 00 Kg N fad
-1

 

(Badawi 1886 and Salama and Badawi 1886),  105 Kg N fad
-1

 and 

120 Kg N fad
-1

 (El- Hennawy et al 1889 and Sarhan 1889) 

significantly increased root length,root diameter as well as root, and 

sugar yields/fed, but it resulted in marked reduction in TSS, juice 

purity and sucrose percentage. Adding nitrogen in the suitable time has 

an effective role in maximizing the N utilization through minimizing 

losses of the applied nitrogen . Nitrogen fertilizer improve growth and 

yield components of sugar beet . Whereas , increasing nitrogen 

fertilizer level up to 011 kg / fed  enhanced growth attributes of sugar 

beet (El.Hawary, 0999 ; El.Shafai ,0111; Fadel,0110;  Kandil , et al . 

0110 and Attia et al.011% ).  
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       The objective of this work was to evaluate the effect of soil 

addition of yeast on yield and quality of sugar beet at different 

nitrogen fertilizer levels needed to obtain the highest yield and quality 

of sugar beet at harvest . 

 

MATERIALS  AND  METHODS 

       The presented work was conducted at Mallawi Agric. Res. Station 

El .Minia Governorate, Egypt, during the two successive seasons of 

0119/0101 and 0101/0100 to deduce the effect of soil application of 

yeast on yield and quality of sugar beet at different nitrogen fertilizer 

levels . Sugar beet cultivar namely Kawamera was sown on 0.
th

 and 

02
th

 October in both seasons, respectively. Split plot design with four 

replicates was used .The main plots were assigned to three nitrogen 

fertilizer levels    ( .1 , 21 and 011 kg / fed ). The sub-plots were 

allocated for Three soil applications of Active wet yeast  

(Saccharomyces cerevisiae strain ), i.e. zero , 061 and %61 kg / fed  . 

Active wet yeast obtained from the Egyptian Sugar and its Integrated 

Industries Company, Hawamdia , Egypt, was carefully prepared before 

using by the accessory addition of the Egyptian treacle at 1601 % to 

prepared solutions of yeast  for activation the reproduction of yeast . 

Yeast solution were left stand at 32 
O
C for one hour before applying at 

%1 days from sowing of sugar beet after the irrigation . Nitrogen 

fertilizer in the form of urea (%. %N) was applied as a side-dressing in 

two equal doses, one half after thinning and the other before the third 

watering (%1 days from sowing). Potassium fertilizer in the form of 

potassium sulphate (%2 % K0O) was added at the recommended 

rate(0% kg K0O/fed ) after thinning, however phosphorus fertilizer was 

added at recommended  rate of 31 kgs /fed at planting . Beet plants 

were thinned to one plant/hill at the age of 35 days from sowing . All 

required agricultural practices were done as followed by sugar beet 

growers in the region. 

        Sub-plot area is 0161 m
0
 (five rows of .1-cm width and 361 m in 

length). Some chemical and physical properties of the soil of the 

experimental site were determined before seed bed preparation 



 

 

Effect of adde yeast on sugarbeet yield and quality  

- 183 - 

according to the procedures outlined by Jackson (09.%)  and Olsen & 

Sommers (0920) as shown in Table 0.  

 

Table 3: Some physical and chemical characteristics of the 

experimental soils*. 

Properties 
Season 9222/9202 

Season 2030/2033 

Texture analysis:   

Clay  % 
11.20 13.10 

Silt   % 11.20 28.00 

Sand % 21.00 21.00 

Texture grade: Clay Clay 

pH (3:3 suspention) 3.30 3.30 

Ec m.mohs (3:3) 3.12 3.33 

Organic matter % 3.38 3.21 

Soluble cations:   

Ca
++ 

+ Mg
++    

meq/300g soil 0.20 0.81 

Na
+                         

meq/300g soil 0.13 0.11 

K
+
                 meq/300g soil 0.02 0.33 

Soluble anions:   

CO1+ HCO1 meq/300g soil 0.11 0.10 

Cl
-
                    meq/300g soil 0.81 0.23 

Available  N  mg / kg soil 23.3 32.13 

Available    P     (ppm) 8.30 3.83 

Available    K   (ppm) 333 380 

* Each value represents the mean of 1 samples 

Data recorded: 

Vegetative traits :At harvest ( at age 091 days from sowing),a 

samples of ten roots were taken at random from the three middle rows 

of each plot to record : 

0- Root length (cm).                 0-Root diameter (cm). 
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Quality parameters: 
         A samples of twenty roots were taken at random of each plot 

were harvested and send to the laboratory , cleaned with running tap 

water, dried , each sample was grated separately with grater into 

cassettes and mixed thoroughly to determine the quality characteristics  

as described in Cooke & Scott, (0993). 

0.  Pol %  was estimated in fresh samples of  sugar beet  roots, using  

saccharometer according to the method described in AOAC, 

(0111).     

0. Alpha amino nitrogen, sodium and potassium contents: were 

estimated according to the procedure described by the sugar 

company using auto Analyzer  (Cooke and  Scott,  0993).  The  

results  were calculated as milliequivalent  per 011 gm beet. 

3. Sugar recovery % was calculated using  the following  equation:  

Sugar recovery %  = Pol,%- [1609 + 163%3 (K + Na) +  - N 

(1619%)], 

Where, K, Na and  - N were determined as milliequivalent/011 g 

beet. 

%. Quality index was calculated using  the following  equation:   

Quality index ,%= Sugar recovery % X 011 ÷ pol % 

Yield traits (ton/fed): 

0. Roots yield (ton /fed): At 091 days from sowing,  plants of sugar 

beet from the three middle rows of each plot were harvested to 

determine roots yield  as ton /fed on fresh weight basis.  

0. Recoverable sugar yield (ton/fed.) was calculated from the 

following equation: Recoverable sugar yield (ton/fed.) =Roots 

yield ( ton/fed.)X Sugar recovery %. 

 

Collected data were subjected to the proper analysis of variance 

(ANOVA). The proper statistical of all data was carried out according 

to lined by Gomez & Gomez (092%). Homogeneity of variance and 
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differences among treatments were evaluated by the least significant 

difference test (LSD) at 1 % . 

 

RESULTS  AND DISCUSSION 

Vegetative traits : 

Data in Tables, 0 and 3 reveal that nitrogen fertilizer level had a 

significant effect on root length and diameter (cm) of sugar beet in 

both seasons and combined . It could be noted from the combined 

analysis that root length of sugar beet increased by  06%%and %6%%7, 

and root diameter increased by  03630 and 006%1 %  when nitrogen 

fertilizer level was increased from .1 to 21 and 011 kg/fed, 

respectively. These results could be attributed to the role of nitrogen in 

enhancing growth, chlorophyll formation, photosynthesis process by  

increasing division or elongation of cell . The rate of increasing in root 

length accompanying the increase in nitrogen fertilizer level was 

lower than that of root diameter . These findings are in the same trend 

with those obtained by  Sarhan, (0992) ; El. Hawary, (0999) and Attia 

et al.(011%) . Gomaa, et al.(0111 ). They revealed that the increment 

of growth attributes obtained by increasing nitrogen fertilizer level 

could be due to the role of nitrogen in increment photosynthesis 

process associated with accumulation of carbohydrates translated from 

leaves to developing roots ,consequently increasing root size  .      
 

Table  2  : Effect of yeast on root length (cm) of  sugar beet at 

different nitrogen fertilizer levels .  
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

18.31 18.30 12.30 13.32 18.08 18.31 12.33 10.03 18.80 12.23 12.11 13.30 00 kg/fed 

12.13 18.03 10.10 18.82 10.31 12.31 13.21 12.03 12.33 12.33 12.33 18.30 80 kg/fed 

10.13 10.82 13.08 12.30 10.01 13.21 13.31 12.33 10.22 10.10 13.01 12.11 300 kg/fed 

12.13 12.28 10.33 18.23 12.31 10.31 10.12 18.32 12.13 12.83 10.03 18.13 Mean  

Ns ** ** Ns ** ** Ns ** ** F  value 

AB=-- B=0.11 A=0.22 AB=-- B=0.11 A=0.11 AB=-- B=0.33 A=0.02 LSD 0.03 

 

Ns = Non significant   
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Table  1 : Effect of yeast on root diameter (cm) of sugar beet at 

different nitrogen fertilizer levels .   
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

2.31 30.13 30.02 3.13 2.00 30.30 30.30 3.00 2.13 30.10 30.03 3.11 00 kg/fed 

30.83 33.02 33.02 2.32 30.81 33.03 33.30 2.31 30.38 33.33 33.03 2.30 80 kg/fed 

33.03 33.33 33.33 33.22 33.30 33.23 33.33 33.13 33.33 33.33 33.33 33.20 300 

kg/fed 

30.03 33.28 33.18 2.22 30.33 33.18 33.12 2.13 30.32 33.38 33.13 2.23 Mean  

Ns ** ** ** ** ** ** ** ** F  value 

AB=-- B=0.30 A=0.33 AB=0.23 B=0.32 A=0.11 AB=0.38 B=0.33 A=0.33 LSD 0.03 

                      
       It can be observed from data recorded in Tables 0 and 3  that a 

significant differences in root length and diameter (cm) of sugar beet 

were apparent between the studied yeast treatments in both seasons 

and combined. Combined analysis show that the highest values of root 

length (%160%cm)and root diameter (00632cm) of sugar beet were 

recorded with soil application of yeast by rate of 061 kg/fed compared  

with  the others . These results might be attributed to soil beneficial 

microorganisms were also enhanced. Soil fertilized with prolonged 

application of yeast has shown improvement in humus content and 

organic carbon content, and significantly lower specific gravity (bulk 

density) when compared to the soil treated with chemical fertilizer. 

These findings are in the same trend with those obtained by Abou–

Zaid , (1894) and Stemwedel, (2008) .    

        Significant interaction was recorded between nitrogen fertilizer 

level and soil application of yeast on root diameter  in the two growing 

seasons as shown in Table 3. The combined analysis show that the 

highest value of root diameter (006%%cm) of sugar beet were recorded 

with nitrogen fertilizer level at 011 kg/fed with soil application of 

yeast at the rate of 061 kg/fed., while nitrogen fertilizer level at .1 

kg/fed with soil addition of yeast by rate of 161 kg/fed gave the lowest 

value (%6%2 cm) .              .                                                                                                                        
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Quality parameters : 

       Data in Tables %-9 show that nitrogen fertilizer level had a 

significant effect on pol%, alpha amino nitrogen (α-N) potassium 

content, sodium content ,sugar recovery % and quality index of sugar 

beet in the two growing seasons and the combined . It could be noted 

from combined analysis that the increase in the level of nitrogen 

fertilizer from .1 to 21 and 011 kg /fed resulted in a gradual decrease 

in pol%, ,sugar recovery % and quality index of sugar beet, and 

increased α- N , potassium , sodium contents. The need for nitrogen in 

sugar beet production is well documented , but the excess of nitrogen 

fertilizer may decrease  the  pol% or sucrose . An accurate prediction 

of nitrogen needs is therefore essential in the overall nitrogen 

management system.  

Table 1 : Effect of yeast on pol% of sugar beet at different 

nitrogen fertilizer levels .  
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

38.31 38.21 38.20 33.23 38.32 38.23 38.33 33.23 38.31 38.22 38.23 33.21 00 kg/fed 

30.21 30.12 30.13 33.22 30.22 30.10 30.12 33.21 30.21 30.11 30.11 30.01 80 kg/fed 

33.30 33.21 33.23 31.83 33.33 33.21 33.23 31.81 33.02 33.22 33.38 31.83 300 

kg/fed 

30.18 30.00 30.00 30.20 30.18 30.00 30.03 30.21 30.12 30.32 30.32 30.28 Mean 

Ns ** ** Ns ** ** Ns ** ** F  value 

AB=0.30 B=0.00 A=0.00 AB=-- B=0.08 A=0.03 AB=-- B=0.30 A=0.31 LSD .03 

 

The unfavorable effect of high nitrogen fertilizer level might be 

principally attributed to the effect of excessive nitrogen addition in 

terms of increasing root yield (ton/fed) and tissue water content as 

well as increasing the impurities or non-sucrose substances such as 

proteins , ά-N content and  hence decreasing pol% of sugar beet . Also 

, there were an increase in the absorption of Na and K elements from 

the soil by roots with increasing nitrogen fertilizer level , consequently 

increasing Na and K contents of sugar beet as well as decreasing 

quality index and sugar recovery %of sugar beet . Such results are in 

the same line with those found by El.Shafai,(0111); Fadel,(0110); 

Kandil,et al. (0110) and Attia et al.(011% ). Badawi et al. (011%); and  
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Gomaa, et al. (0111). They indicated that the increased use of 

nitrogen fertilizer reduced sucrose concentrations of sugar beet. In this 

subject, Stevens, et al. (0112 , 0101 and 0100) revealed that excess N 

applications both reduced root sucrose concentration and increased 

impurities that cause more sucrose to be lost to molasses during the 

extraction process .                                     

 
Table 3: Effect of yeast on α-N content*of sugar beet at different 

nitrogen  fertilizer levels . 
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

3.38 3.30 3.30 3.23 3.33 3.30 3.30 3.32 3.38 3.30 3.30 3.21 00 kg/fed 

3.08 3.33 3.02 3.83 3.03 3.32 3.38 3.20 3.30 3.02 3.03 3.81 80 kg/fed 

3.23 3.30 3.20 2.32 3.23 3.88 3.23 2.30 3.22 3.03 3.23 2.31 300 

kg/fed 

3.00 3.30 3.38 3.31 3.00 3.32 3.33 3.31 3.00 3.18 3.32 3.31 Mean  

* ** ** ** ** ** Ns ** ** F  value 

AB=0.33 B=0.08 A=0.08 AB=0.01 B=0.01 A=0.01 AB=-- B=0.38 A=0.20 LSD 0.03 

 

*= Alpha amino nitrogen content as milliequavalents / 011 gm beet   

 

 
Table 0: Effect of yeast on potassium content *of sugar beet at  

different nitrogen fertilizer levels .  
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

1.82 3.32 1.20 1.32 1.32 3.33 1.33 1.13 1.22 3.21 3.30 1.30 00 kg/fed 

3.11 3.30 3.10 3.12 3.28 3.13 3.02 3.28 3.00 3.03 3.01 3.30 80 kg/fed 

3.81 3.81 3.82 3.38 3.30 3.33 3.81 3.30 3.23 3.22 3.23 3.83 300 kg/fed 

3.12 3.31 3.10 3.21 3.28 3.13 3.21 3.33 3.30 3.03 3.38 3.10 Mean  

** ** ** Ns * ** ** ** ** F  value 

AB=0.23 B=0.32 A=0.31 AB= B=0.20 A=0.11 AB=0.02 B=0.03 A=0.00 LSD 0.03 

 
*= Potassium content as milliequavalents / 011 gm beet  
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Table 3 : Effect of yeast on sodium content *of sugar beet at  

different nitrogen fertilizer levels .   
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

3.18 3.11 3.13 3.13 3.13 3.13 3.12 3.18 3.12 3.13 3.13 3.13 00 kg/fed 

3.30 3.10 3.13 3.00 3.13 3.13 3.12 3.31 3.33 3.32 3.13 3.03 80 kg/fed 

3.02 3.32 3.01 3.83 3.01 3.33 3.38 3.82 3.33 3.03 3.02 3.88 300 kg/fed 

3.31 3.10 3.18 3.01 3.12 3.13 3.11 3.03 3.30 3.33 3.33 3.03 Mean  

** ** ** ** ** ** ** ** ** F  value 

AB=0.01 B=0.02 A=0.02 AB=0.01 B=0.02 A=0.02 AB=0.03 B=0.01 A=0.01 LSD 0.03 

 

*= Sodium content as milliequavalents / 011 gm beet  .   

 

 

 

 

 

Table 8:   Effect of yeast on sugar recovery %of sugar beet at  

different nitrogen fertilizer levels .               
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

33.83 33.20 33.21 33.31 33.20 33.21 33.20 33.80 33.80 33.83 33.20 33.00 00 kg/fed 

31.02 31.30 31.88 31.13 31.33 31.83 31.01 31.12 31.02 31.32 31.31 31.10 80 kg/fed 

32.11 32.32 32.13 32.01 32.18 32.33 32.32 32.00 32.28 32.10 32.13 32.03 300 

kg/fed 

31.20 31.00 31.02 31.31 31.03 31.33 31.33 31.30 31.20 31.03 31.00 31.02 Mean  

Ns ** ** * ** ** Ns ** ** F  value 

AB=0.31 B=0.08 A=0.00 AB=0.22 B=0.32 A=0.32 AB=-- B=0.30 A=0.30 LSD 0.03 

 

 

 



 

 

H. Ferweez et al. 

- 121 - 

Table 2: Effect of yeast on quality index% of sugar beet at  

different nitrogen fertilizer levels .   
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

83.11 83.31 83.31 83.00 83.31 83.28 83.21 88.00 83.33 83.00 83.32 83.12 00 kg/fed 

81.13 81.11 81.80 81.20 81.80 81.30 83.18 81.23 81.20 81.22 81.32 81.32 80 kg/fed 

83.02 82.32 83.81 83.03 83.23 82.30 82.31 83.22 83.10 83.82 83.32 80.80 300 

kg/fed 

81.12 81.30 81.32 81.20 81.81 81.82 83.38 81.30 81.33 81.22 81.20 81.23 Mean  

** ** ** * Ns ** * Ns  ** F  value 

AB=0.31 B=0.10 A=0.11 AB=0.21 B=-- A=0.02 AB=0.00 B=-- A=0.12 LSD 0.03 

 
The data given in Tables %-9 revealed that soil application of 

yeast had a significant effect on pol%, alpha amino nitrogen (α-N) , 

potassium content, sodium content and sugar recovery% of sugar beet 

in the two growing seasons and the combined .While, quality index of 

sugar beet was insignificantly affected by application of yeast  in the 

two growing seasons. This means that the soil application of yeast on 

sugar beet at the suitable time and content not effect on quality of 

sugar beet. It could be noted from combined analysis that the increase 

of yeast content led to an increase in potassium content and sugar 

recovery % of sugar beet, while α-N and sodium contents of sugar 

beet were decreased. The favorable effect of yeast might be due to that 

yeast work on development of soil properties an encourage increase in 

the absorption of K and P elements from the soil by roots of beet with 

soil application of yeast, where potassium is used as Co-Enzyme with 

phosphorase to form sucrose that cause the increase in pol% and sugar 

recovery% of sugar beet . Moreover, potassium is well known for its 

vital role in sucrose transportation and accumulation in storage tissues 

of plants . Sugar beets absorb nutrients from the soil faster than almost 

any other crop and, as a result, this yeast is exceptionally rich in 

Selenium, Chromium, Potassium, Magnesium, Sodium, Copper, 

Manganese, Iron, Zinc and other factors natural to yeast (Abou –Zaid , 
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(1894). Such data confirmed the previous repots of  Stemwedel, 

(2008) .    

Significant interactions was recorded between nitrogen fertilizer 

level and soil addition of yeast on sodium content of sugar beet in two 

growing seasons and combined , in the 0
st
 and combined for potassium 

content of sugar beet and in the 0
nd

 and combined for α-N  content and 

sugar recovery% of sugar beet as shown in Tables 1-9 .  

Yield traits (ton/fed): 

The results in Tables 01 and 00 indicate that nitrogen fertilizer 

level had a significant effect on root and recoverable sugar yields 

(ton/fed) of sugar beet in both seasons and combined . It could be 

noted from the combined analysis that the increase in level of nitrogen 

fertilizer from .1 to 21 and 011 kg/fed led to an increase of root yield 

(ton/fed) of sugar beet by  016%. and 3%6007, as well as, recoverable 

sugar yield (ton/fed) of sugar beet increased by %600 and .6.2 %, 

respectively. The increase in root yield might be due to the role of 

nitrogen in building up metabolites activating enzymes and 

carbohydrates accumulation which transferred from leaves to 

developing roots yield per unit area .While, the increase in recoverable 

sugar yield (ton/fed) of sugar beet might be due to an increase in root 

yield (ton/fed) of sugar beet although the decrease in pol% of sugar 

beet with increasing level of nitrogen fertilizer (Tables % and 01). It 

could be noted from the results that the rate of increasing in root yield 

(ton/fed) ,which accompanying the increase in nitrogen fertilizer level 

was higher than that of recoverable sugar yield (ton/fed) of sugar beet. 

This result might be due to the decrease in pol% of sugar beet with 

increasing level of nitrogen fertilizer. These findings are in the same 

trend with those obtained by Gomaa, et al. (0111 ) and Stevens, et al. 

(0112 , 0101 and 0100).  

It can be observed from the data recorded in Tables 01 and 00 

that soil application of yeast had a significant effect on root and 

recoverable sugar yields (ton/fed) of sugar beet in the two growing 

seasons and combined . It could be noted from the combined analysis 

that the highest values of root and recoverable sugar yields (3161% and 

%601 tons/fed) of sugar beet were recorded with soil application of 
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yeast by rate of 061 kg/fed compared with the others . These results 

could be attributed to soil fertilized with  the application of yeast 

caused improvement in specific gravity (lower bulk density),which led 

to an increase in root diameter (Table, 3), consequently an increase in 

root yield (ton/fed) of sugar beet when compared to the other. 

Therefore , the increase in root yield (ton/fed) of sugar beet  with 

application of yeast might be principally led to an increase in 

recoverable sugar yield of sugar beet and not the increase in pol% of 

sugar beet (Table 4 -10). These findings are in the same trend with 

those obtained by Gomaa, et al. (0111 ). 

 
Table 30: Effect of yeast on root yield(ton/fed) of sugar beet at 

different nitrogen fertilizer levels .  
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

21.31 23.38 23.23 22.08 21.18 23.80 23.83 23.33 21.00 23.13 20.01 22.10 
00 

kg/fed 

22.30 10.83 13.38 20.03 22.33 13.13 10.83 23.03 22.10 10.11 13.30 20.21 
80 

kg/fed 

11.03 11.00 11.18 12.13 11.00 11.80 11.13 12.80 11.01 11.20 11.00 12.31 
300 

kg/fed 

22.23 10.31 10.31 23.03 22.10 10.12 10.13 23.23 22.20 22.23 10.33 20.22 Mean  

* ** ** ** ** ** ** ** ** F  value 

AB=0.13 B=0.20 A=0.10 AB=0.12 B=0.38 A=0.03 AB=0.82 B=0.32 A=0.03 
LSD 

0.03 

 
Significant interactions were recorded between nitrogen 

fertilizer level and soil application of yeast (AB) on root and 

recoverable sugar yields (ton/fed) of sugar beet in the two growing 

seasons and combined as shown in Tables 01 and 00 . It could be 

noted from the combined analysis that the highest values of root and 

recoverable sugar yields (3%6%2 and %630 tons/fed) of sugar beet were 

recorded with nitrogen fertilizer level at 011 kg/fed with soil 

application of yeast by rate of 061 kg/fed while nitrogen fertilizer level 

at .1 kg/fed with soil application of yeast by rate of 161 kg/fed gave 

the lowest values (00612 and 36%2 tons/fed)  .                     .             
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Table 33: Effect of yeast on recoverable sugar yield(ton/fed) of 

sugar beet at different nitrogen fertilizer levels .                        
Combined 2030/2033 season 2002/2030 season Nitrogen 

fertilizer 

(A) 

Soil application of yeast ( kg / fed ) (B) 

Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 Mean 1.0 2.0 0.0 

1.82 1.08 1.31 1.18 1.82 1.32 1.32 1.11 1.82 1.01 1.31 1.33 00 kg/fed 

1.03 1.28 1.22 1.38 1.30 1.10 1.20 1.01 1.00 1.33 1.12 1.32 80 kg/fed 

1.33 1.21 1.12 1.23 1.33 1.21 1.12 1.23 1.31 1.21 1.13 1.80 300 kg/fed 

1.01 1.20 1.23 1.03 1.00 1.23 1.21 1.08 1.03 1.31 1.23 1.01 Mean  

** ** ** ** ** ** * ** ** F  value 

AB=0.03 B=0.12 A=0.03 AB=0.02 B=0.03 A=0.30 AB=0.31 B=0.08 A=0.00 LSD 0.03 

 

 

In general, it can be concluded from the results that application 

of nitrogen fertilizer level at 011  kg/fed with soil addition of yeast at 

rate of 061 kg/fed could be recommended for maximizing sugar beet 

productivity under the environmental conditions of El.Minia 

Governorate for grower and sugar factory  .                               
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استجابة ناتج و جودة  بنجر السكر إلضافة اخلمرية عند  معدالت 

 خمتلفة من السماد النيرتوجينى 

 

  *حسين فرويز* ، ياسرعبد الصبور محمد خليفة** وخليل الشناوى محمد
 ية*معهد بحوث المحاصيل السكرية ، مركز البحوث الزراعية ،جمهورية مصر العرب

 يةفرع اسيوط ، جمهورية مصر العرب -جامعة االزهر **قسم المحاصيل ، كمية الزراعة ،
 

تحسم اإلدارة الجيدة لمتسميد النيتروجينى إنتاج ناتج عالي من محصول بنجر السكر 
ذو جودة عالية ، لكن ال توجد كمية محددة من السماد النيتروجينى كافية ان تعطى الناتج 

جودة المحصول . ويالحظ قيام المطموب حيث ان زيادة كمية السماد النيتروجينى تخفض 
بعض زراع بنجر السكر فى أجزاء مختمفة من محافظة المنيا استخدام الخميرة فى المرحمة 
 األخيرة من عمر المحصول خالل شهر مارس لزيادة ناتج 

 لهذا السبب أقيمت تجربتين محصول بنجر السكر بصرف النظر عن الجودة . 

 مصر خالل وي ،محافظة المنيا ،حقميتين بمحطة البحوث الزراعية بمم

مستويات دراسة تأثير االستخدام االرضى لثالث ل  9000،9000/9000/ 9002موسمى 
كجم خميرة / فدان  0.0و  9.0صفر ،  يوم  من الزراعة  هي   00من الخميرة فى عمر

عمى ناتج وجودة محصول بنجر السكر عند ثالثة مستويات مختمفة من السماد النتيروجينى 
 .كجم / فدان في تصميم قطع منشقة مرة واحدة  000و  00،  00ى ه
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 أوضحت النتائج المتحصل عليها األتى :
 وجدددد إن لمسدددتويات السدددماد النتيروجيندددى تدددأثيرا معنويدددا عمدددى جميدددع الصدددفات الخضدددرية - 0 

) طددول و قطددر الجددذر ا ، صددفات الجددودة التكنولوجيددة مثددل نسددبة السددكر فددي جددذور  
كميات ألفا أمنيدو نتدروجين ،البوتاسديوم والصدوديوم، و نسدبة اسدتخراج السدكرو  البنجر ،

نددداتج الجدددذور النظيفدددة  و نددداتج السدددكر  {معامدددل الجدددودة ، وكدددذلا الصدددفات اإلنتاجيدددة 
 في كال الموسمين الزراعيين. }القابل لالستخراج )طن /فدانا

ا عمددددى جميدددددع الصدددددفات أحدددددثت مسدددددتويات االسددددتخدام االرضدددددى لمخميدددددرة  تددددأثيرا معنويددددد -9
الخضدرية ) طدول و قطدر الجدذر ا ، صدفات الجددودة التكنولوجيدة مثدل نسدبة السدكر فددي 
جددذور البنجددر ، كميددات ألفددا أمنيددو نتددروجين ،البوتاسدديوم والصددوديوم، و نسددبة اسددتخراج 

نداتج الجدذور النظيفدة  و نداتج  {السكر عدا معامل الجودة  ، كذلا الصفات اإلنتاجيدة 
 في كال الموسمين الزراعيين. }ل لالستخراج )طن /فداناالسكر القاب

سجل تفاعل معنوي بين مستويات السدماد النتيروجيندى و مسدتويات االسدتخدام االرضدى   - 3
لمخميرة  بالنسبة لقطر الجذر وكمية الصوديوم ونواتج الجذور النظيفة  و السدكر القابدل 

بوتاسدديوم فددى الموسددم األول فقددط لالسددتخراج )طددن /فدددانا فددى كددال الموسددمين ،كميددة ال
 وكمية ألفا أمنيو نتروجين ونسبة ناتج السكر  فى الموسم الثاني فقط .

كجددددم نيتددددروجين / فدددددان مددددع   000تحددددت ظددددروف التجربددددة وجددددد إن اسددددتخدام المعدددددل   -0
كجدددم / فددددان موصدددى بهدددا لمحصدددول عمدددى  9.0االسدددتخدام االرضدددى لمخميدددرة  بمعددددل 

 البنجر لممزارع ومصنع السكر . أقصى ما يمكن من إنتاجية
 

 
 
 

 


