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ABSTRACT 
 

To investigate the effect of nitrogen and yeast rate, as well as number of magnesium application on sugar beet yield and 

quality, two field experiments were carried out at the Experimental Farm of Sakha Agric. Res. Station, KaferEL-Sheik 
Governorate, Egypt, during the two successive seasons  of  2013/2014 and 2014/2015. Split-split plot design was used in both 

growing seasons. Three nitrogen rates (75, 85 and 95 kg N/fad) were arrange in main plots, two yeast rates (10, 15 g/l) were 

devoted in sub-plots, whereas, sub-sub plots were allocated to number of magnesium applications at rate of 6 g/l  (without 

addition, one, two and three times). Main results could be summarized as follows: Increasing nitrogen rates from 75 to 95 kg 

N/fad significantly increased the most characters under study such as, root dimensions, top/ root ratio, in the second seasons 
sugar beet yields (top, root and sugar), impurities values as well as sugar loss in molasses and alkaline coefficient in term (AC). 

On the other direction, juice quality significantly decreased such as sucrose%, extractable sugar, extractability and purity 

percentages as nitrogen level increased. Application of yeast at the rate of 15 g/l significantly affected yield and quality and 

caused a significant increase in the most characters under study as compared to the rate 10 g/l which gave lowest values for all 

traits under studied trails. Application of study take the same trend of nitrogen fertilizer effect. Number of magnesium application 
as foliar spray at the rate of 6g/l significantly affected the most studied characters. Three times, significantly increased sugar beet 

yield and its attributes, while it significantly decreased quality values for some traits as sucrose%, extractable sugar and 

extractability percentages.  It could be concluded that adding nitrogen fertilizer at the rate of 95 Kg N/fad and yeast at the 

concentration of 15g/l as well as application of magnesium three times at the rate of 6g/l is a recommended treatment for 
maximizing sugar beet yield and its quality under these conditions of this study.   

 

INTRUDICTION 
 

Now days sugar beet crop take important rank 

following  sugar cane after increasing the area, which 

cultivated  by sugar beet year after year until now . So 

we must be take in our account the factors affecting and 

limiting the production as nitrogen fertilizer, different 

nutrients and time of its applications, zalat et al. 

2011and EL-Geddawy and Makhlouf 2015. 

Nitrogen is major nutrition element to any plant 

due to important vital and physiological function as cell 

size, elongation and divisions of cells depending on 

nitrogen supply which in the final caused to gave 

maximum to and root yield by optimum addition dose. 

Zalat et al. 2011 and EL- Geddawy and Makhlouf 2015 

their results agreement with this trend.  

Quality characters also is very important to gain 

maximum income from cultivation of sugar beet which 

depend on optimum supply of bio fertilizer as yeast 

which, containing vitamins, gebberillic acid, cytokines 

and amino acid in addition to mineral elements as ( Fe, 

K, Na, Ca, Mg …..etc) have direct effect on cell 

divisions and photosynthesis EL-Tarabily, 2004;  

Shalaby and EL-Nady, 2008 and Sharaf, 2012. They 

reported that spraying yeast on sugar beet significantly 

affected yield and quality of sugar beet. Investigations 

about effect of yeast on sugar beet production is rarely 

so, this study carried out to determine role and function 

of yeast on sugar beet yield and quality. 

Magnesium element playing vital role in 

photosynthesis efficiency to sucrose development. 

Addition magnesium is very necessary to sugar beet 

because large quantities from this element removed in 

roots and shoots with harvest. Also, magnesium is 

needed to plant cell respiration for optimum synthesis of 

sugars. Yarnia et al. 2008 and Makhlouf et al. 2015.  

Magnesium make balance with potassium and 

calcium to improve root absorption of nutrients, 

therefore, this research work was performed to find out 

the proper rate of nitrogen and yeast as well as number 

of magnesium application to maximize sugar beet yield 

and quality.  

 

MATERIALS AND METHODS 
 

Two field experiments were conducted on clay 

soil at Sakha Agricultural Research Station Far, 

agricultural Research Center, Egypt during 2013/2104 

and 2014/2015 seasons. 

Chemical analysis of soil sample taken to 30 cm 

depth in experimental site before soil preparation are 

given in Table 1. 

 

Table 1: Chemical analysis of soil experimental site (0-30 cm in depth) of the Experimental Farm of Sakha 

Agric. Research Station in (2013/2014 and 2014/2015) seasons.  

Season 
PH 

1:2.5 

EC 

Mmhos/cm 

Organic 

matter% 

Available Anions Meq/L. 

N 

ppm 

P 

ppm 

K 

ppm 
Hco3- cl- So4- Co3- 

2013/2104 8.3 3.42 1.85 16.14 6.22 288.11 6.2 5.6 0.15 0.0 

2014/2015 8.5 3.38 1.78 15.76 6.31 282.25 6.5 6.2 0.19 0.0 

 

A split- split plot design with three replication 

was used. The main plots included three nitrogen level, 

(75, 85 and 95 kg N/fad) in the form of Urea (46% N). 

the sup- plots were assigned to two yeast levels (10 and 
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15 g/l) as foliar application, while the splitting 

application of magnesium rate 6g/l at (60, 75 and 90 

days) were assigned in the sub – sub plots (6g/l at 60 

days, 3g/l at 60 and 75 days and 2g/l at 60, 75 and 90 

days from sowing). 

Each sub-sub plot included six ridges 60cm apart 

and 7m long. Sowing took place on 20cm September in 

2013/2014 and 25 September in 2014/2015. Seeds of 

multigerm cultivate "Byramide" were sowing in hills 

20cm apart at of 3-4 seeds/hill. Calcium super 

phosphate was added at rate of 100 kg P2O2 15.5% and 

Potassium phosphate 100kg K2O 48% per fad were 

added before land preparation in both seasons. At four 

true leaves thinning was done to keep one plant / hill. 

Other cultural practices were done as recommendations 

of in sugar beet fields. Nitrogen rates were added at two 

equal doses the first after thinning and the second after 

one month later while, yeast was added at one dose as 

foliar application after 50 days from sowing. 

Magnesium fertilizer was added follow. 

1- Spraying with distilled water. 

2- Spraying at one dose at 60 days from sowing. 

3- Spraying at two equal parts at 60 and 75 days from 

sowing. 

4- Spraying at three parts at 60, 75 and 90 days from 

sowing. 

Harvest was done after 207 days from sowing in 

both seasons for every plot area 25.2cm
2
. Roots of 

middle two rids from every plot were weighted to 

determined top and root yield /fad and top/root ratio. 

Ten guarded plants were also, taken to determine the 

fallowing characters: 

A: Yield components. 

Root length and root diameter (cm) as well as top 

and root fresh weight.  

B: Yield quality. 

Ten guarded roots were taken from every plot were 

sent to laboratory of Delta Sugar Company to 

determine: 

1- Sucrose% was determined by means of automatic 

sugar polarimetric according to Mc Ginnus (1971).  

2- Losses sugar in molasses (SM) = Sugar loss to 

molasses (SM) = (v1+v2)0.14 + (v3) 0.25 + 0.5. 

Devillers, (1988). 

3-   Extractable sugar % = v4 – SM – 0.6 Dexter et al.  

(1967). 

4- Extractability % = Extractable sugar % / sucrose %.  

5- Alkaline coefficient (AC) = v1+v2 / v3 Harvey and 

Dutton (1993). 

6- Purity % was calculated according to the following 

formulas: Purity%= 99.36 – [14.27 (v1 + v2 + v3)/v4] 

Devillers, (1988). 

Where: 

V1 = Sodium % V2 = Potassium % 

V3 = α – amino N % V4 = Sucrose % (Pol %) 

C: Yield . 

1- Top yield (t/fad). 

2- Root yield (t/fad). 

3- Top/root ratio. 

4- Gross sugar yield (t/fad) was calculated from 

multiply:  

(Root yield × sucrose%  × purity) 

The analysis of variance was carried out 

according to (Gome  a      e      ).   eat e t 

 ea    e e c   a e        ca       Ma t   e  a ge 

Test (Duncan, 1955). All statistical analysis were using 

analysis of variance technique by means of "Co Hort" 

computer soft ware package.   

 

RESULTS AND DISCUSSION 
 

Root dimension (length and diameter) and top / root 

ratio: 

 Data presented in Table 2 show that there were 

gradual and significant increase in values of root 

dimensions and top/root ratio resulted from increasing 

nitrogen fertilizer rates from 75 to 95 kg N/fad in both 

seasons, except top/root ratio in the first season. With 

increasing nitrogen rate or yeast caused to increase 

growth rate of top more than root growth rate which 

gave the highest top/root ratio in this treatments than 

other which accepted low nitrogen or yeast rates.  

Similar observations were found by Ismail and  Allam 

(2007), Awad et al. (2012) and Nemeat Alla (2016)  

Yeast playing a good role for supply plants with 

amino acids, growth regulators and mineral elements as 

well as vitamins. Addition yeast to sugar beet plants at 

the rate of 15 g / l produced the biggest roots dimension 

(length and diameter) and (22.16 and 26.04 cm) and 

(11.96 and 14.13 cm) in both seasons, respectively and 

the highest top/root ratio in the second season  (0.19%) 

as shown in Table 2. These results are in harmony with 

Shalaby and EL-Nady (2008), Pandya and Saraf (2010) 

and Sharaf (2012). 

Concerning to the effect of foliar application of 

magnesium number root criteria (length, diameter and 

top / root ratio), data in Table 2 pointed out that there 

were significant increases in values of all mentioned 

traits with increasing number of application from 

control (without spraying) to three times, which proved 

that times of foliar application of magnesium is very 

significant effect on these traits. Top/root ratio in the 

first season were higher than its values in the second 

season because top yield increased more than root 

increase resulted from environmental conditions in this 

season. These results were also obtained by Makhlouf et 

al. (2015). 

As for the interaction effect on root dimensions 

Data in Table 3 indicated that root length significantly 

affected by the interaction between nitrogen rates × 

yeast dose × number of magnesium application in Table 

3. The largest roots were obtained in the first season 

only (24.6cm) resulted from addition 95kg N/ fad with 

foliar 15 g/l yeast and spraying magnesium 6g/l splitting 

at three times to plants  

Root diameter recorded significant interaction 

effect from nitrogen levels × number of magnesium 

application in both seasons in Table 4. Maximum root 

diameters were found (13.07 and 126.25cm) resulted 

from addition the high N rate 95 kg N/fad with foliar 

application of magnesium at three times, this was true in 

both seasons. 
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Table 2: Root length (cm), root diameter (cm) and top/root ratio%  as affected by nitrogen rates, 

concentrations of yeast and number of spraying magnesium in 2013/2014 and 2014/2105 seasons. 

Characters 

treatments 

Root length (cm) Root diameter (cm) Top/root ratio% 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 
N rates kg N/fad (N): 

75 21.19c 24.09c 11.08c 12.53c 0.30 0.16c 

85 21.82b 25.83b 11.77b 13.85b 0.36 0.18b 

95 22.72a 27.13a 12.35a 15.03a 0.36 0.21a 

F- test ** ** ** ** NS ** 

Concentrations of yeast (g /l). (Y): 

10 21.66b 25.32b 11.50b 13.47b 0.33 0.17b 

15 22.16a 26.04a 11.96a 14.13a 0.35 0.19a 

F- test ** ** ** ** NS * 

No. of spraying Magnesium (S): 

0 20.68c 22.65c 10.59c 12.02c 0.30 0.14c 

1 22.13b 26.43b 11.97b 14.13b 0.34 0.19b 

2 22.26b 26.68ab 12.14ab 14.37b 0.35 0.19b 

3 22.56a 26.95a 12.23a 14.68a 0.37 0.20a 

F- test ** ** ** ** NS ** 

Interaction 

N × Y NS NS NS NS NS NS 

N × S NS NS * ** NS NS 

Y × S NS NS NS NS NS NS 

N × Y × S ** NS NS NS NS NS 

*,** and N.S indicated P>0.05, P> 0.01 and not significant, respectively. Means within the same column for each factor designed by the 
same letter are not significantly different at 5% level according to Duncan ’s multiple  range test.  

Table 3: Root length (cm) as affected by the interaction among nitrogen rates, concentrations of yeast and 

number of spraying magnesium in 2013/2014 season. 

kg N/fad 
Concentrations of yeast 

(g/l) 
No. of  spraying magnesium 

0 1 2 3 

75 

10 

19.87m 21.40ijk 21.47ijk 21.53h-k 

85 20.67l 21.80ghi 21.93fgh 22.13efg 
95 21.20k 22.53cde 22.60cd 22.80c 

75 

15 

20.00m 21.67hij 21.80ghi 21.80ghi 

85 21.13k 22.13efg 22.33def 22.40cde 

95 21.27jk 23.27b 23.40b 24.6a 

Means designed by the same letter are not significantly different at 5% level, using Duncan ’s multiple  range test. 

Table 4: Root diameter (cm) as affected by the interaction between nitrogen rates and number of spraying 

magnesium in 2013/2104 and 2014/2015 seasons. 

kg N/fad 

No. of magnesium spraying. 

2013/2104 

0 1 2 3 

75 10.23f 11.23d 11.37d 11.47d 

85 10.67e 12.00c 12.25c 12.17c 

95 10.87e 12.67b 12.80ab 13.07a 
2014/2015 

75 11.10h 12.85ef 13.05e 13.10e 

85 12.35g 14.10d 14.25d 14.70c 

95 12.60fg 15.45b 15.80b 16.25a 

Means designed by the same letter are not significantly different at 5% level, using Duncan ’s multiple  range test. 

Impurities values (meq/100g beet) and Alkaline 

coefficient (AC): 

Impurities values are indicator for quality of 

  ga   eet    t    c     g (K, Na a   α-N). Data 

collected in Table 5 indicated that nitrogen fertilizer is a 

main factor affecting sugar beet quality. Increasing 

nitrogen levels from 75 to 95 kg N/ fad exhibited a 

significant increase in all impurities content (K, Na and 

α-n) and Alkaline coefficient(AC) expressed as 

melliequivalent per 100g of sugar is indicator for 

optimum nitrogen level which must be added to sugar 

beet. If its value increases more than 1.8 this mean that 

nitrogen level which applied is very optimum. If its 

value decrease than 1.8 this mean that there is over 

fertilization happen in this study (Wieninger and 

Kubadinow, 1971; Pollach, 1984, 1989) in Table 9 all 

values increased more than 1.8, which indicator that all 

N values under study are suitable to gave good root 

yield and quality. These findings are harmony with 

these obtained by Awad et al. (2012) and Nemeat Alla 

et al. (2015). 

Concerning foliar application of yeast on sugar 

beet with rates (10 and 15 g/l), data obtained in Table 5 

revealed that high concentration of yeast (15 g/l) 

    ce   ax     va  e   f       t e  (K, Na a   α-n). 

Regarding to Alkaline coefficient, which increased 

more than 1.8 in both two growing seasons with rate of 

15 g/l yeast, this proving that all nitrogen or yeast rates 

 e e   t     a    e t a    g      ct     f α-amino N 

(impurity component). Mehdikhani et al. (2011) 

reported similar results. 
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Table 5: K, Na and Alfa amino nitrogen as affected by nitrogen rates, concentrations of yeast and number  

              of spraying magnesium in 2013/2014 and 2014/2105 seasons. 
Characters 

treatments 
K (meq/100g beet) Na(meq/100g beet) α- N (meq/100g beet) Alkaline coefficient 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 
N rates kg N/fad (N): 
75 5.13c 4.83c 1.65 1.41c 1.40 3.03c 4.83 5.30c 

85 5.88b 5.21b 1.83 1.78b 1.59 3.53b 4.89 5.72b 
95 6.12a 5.84a 1.82 2.24a 1.85 4.09a 4.56 6.39a 
F- test * ** NS ** NS ** NS * 

Concentrations of yeast (g /l) (Y): 
10 5.22b 5.14b 1.61b 1.70 1.53b 3.41 4.54 5.63b 
15 6.20a 5.45a 1.99a 1.93 1.69a 3.68 4.98 5.97a 
F- test ** * ** NS ** NS NS * 

No. of spraying Magnesium (S): 
0 5.34c 5.19 1.61 1.70 1.57 3.44 4.54 5.68 
1 5.62c 5.24 1.71 1.80 1.59 3.52 4.66 5.76 
2 5.86ab 5.31 1.91 1.86 1.60 3.58 4.90 5.83 

3 6.02a 5.42 1.96 1.90 1.69 3.65 4.94 5.94 
F- test ** NS NS NS NS NS NS NS 
Interaction 
N × Y NS NS NS NS NS NS NS NS 

N × S NS NS NS NS NS NS NS NS 
Y × S NS NS NS NS NS NS NS NS 
N × Y × S NS NS NS NS NS NS NS NS 

*,** and N.S indicated P>0.05, P> 0.01 and not significant, respectively. Means within the same column for each factor designed by the 
same letter are not significantly different at 5% level according to Duncan ’s multiple  range test.  

Spraying magnesium had no significant effect on 

all impurities vales in both seasons except the content of 

K in the first season as shown in Table 9. Same results 

were found by Christian and Johnson (2004) and 

Makhlouf et al. (2015).   

The first and second order of the interaction 

failed to excerpt any significant effect on all impurities 

values in both seasons of study, Table5  

Sucrose, extractable sugar, extractability%  and 

sugar losses percentages: 

Mentioned characters could be considered as 

important factors affecting on sugar beet quality. 

Nitrogen and yeast levels as well as number of 

magnesium application play an effective role in these 

characters as shown in Table 6. 

Nitrogen rate had a significant on these four 

characters (sucrose %, extractable sugar, extractability% 

and sugar losses percentages). Data presented in Table 6 

pointed out that raising nitrogen rate up to 95 kg N/fad 

caused a significant and negative effect values of 

(sucrose %, extractable sugar and extractability % ) in 

both seasons. On the other direction, increasing nitrogen 

rate up to 95 kg / N fad increased sugar losses in 

molasses. At any case increasing nitrogen rate up to 90 

kg N/fad have bad effect in all mentioned characters. 

These results are accordance with those of EL-

Geddawy, Dalia and Makhlouf (2105). 

Regarding to concentration of yeast as foliar 

application on sugar beet, data presented in Table 6 

showed a negative effect on values of sucrose, 

extractable sugar and extractability % and increased 

sugar losses in molasses. These results were true in both 

seasons Shalaby and El- Nady (2008), Mehdikhani et al. 

(2011) and Sharaf (2012) came the same result. 
 

Table 6: sucrose% , extractable sugar, extractability%  and sugar losses as affected by nitrogen rates, 

concentrations of yeast and number of spraying magnesium in 2013/2014 and 2014/2105 seasons. 

Characters 

treatments 

sucrose% extractable sugar% extractability% sugar losses 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

N rates kg N/fad (N): 

75 18.10a 21.82a 16.30a 19.10a 90.04a 87.47a 1.89c 2.13c 

85 17.68b 21.13b 15.70b 18.17b 88.79b 85.97b 1.97b 2.36b 

95 17.23c 20.29c 15.14c 17.04c 87.63c 83.91c 2.09a 2.65a 

F- test ** ** * ** ** ** * ** 

Concentrations of yeast( g/l) (Y): 

10 17.82a 21.28a 15.98a 18.37a 89.64a 86.26a 1.84b 2.31 

15 17.51b 20.89b 15.44b 17.84b 88.13b 85.31b 2.07a 2.45 

F- test ** ** ** ** ** * ** NS 

No. of spraying Magnesium (S): 

0 18.57a 22.39a 16.71a 19.46a 89.96a 86.92a 1.86c 2.33b 

1 17.50b 20.79b 15.58b 17.82b 88.97b 85.68b 1.93c 2.37ab 

2 17.37b 20.67b 15.38c 17.67c 88.51c 85.42bc 1.99ab 2.40a 

3 17.22c 20.49c 15.18d 17.45d 88.10d 85.11c 2.04a 2.44a 

F- test ** ** ** ** ** ** ** * 

Interaction 

N × Y NS NS NS NS NS NS NS NS 

N × S ** ** NS NS NS NS NS NS 

Y × S NS NS NS NS NS NS NS NS 

N × Y × S NS NS NS NS NS NS NS NS 
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*,** and N.S indicated P>0.05, P> 0.01 and not significant, respectively. Means within the same column for each factor designed by the 
same letter are not significantly different at 5% level according to Duncan ’s multiple  range  test.  
 

 

Data in Table 6 pointed out that increasing the 

number of magnesium application to three times cause a 

significant decrease in values of sucrose%, extractable 

sugar and extractability%. On the other hand increasing 

number of magnesium application increased sugar 

losses in molasses. At any case increasing number of 

magnesium application have negative effect on these 

characters. Same results were found by Moustafa, 

Zeinab et al. (2006) and Makhlouf et al. (2015). 

All the interaction effect of the three factors 

under study ( nitrogen × yeast × number of magnesium 

application)  had no significant effect on these four 

characters  in the two seasons, except the interaction 

between nitrogen rates and number of magnesium 

application on sugar percentage in both seasons, Table 

6. Data presented in Table 7 indicated that addition 95 

kg N/fad × foliar spraying magnesium three times gave 

lowest sucrose % in both seasons (16.58 and 19.49%) 

compared to lowest nitrogen dose 75 kg N/fad which 

gave the highest values of sucrose %. This were true in 

both seasons.  

 

Table 7: sugar percentage as affected by the interaction between nitrogen rates and spraying of magnesium 

in 2013/2014 and 2014/2015 seasons. 

kg N/fad. 

No. of  spraying magnesium 

2013/2014 

0 1 2 3 

75 18.76a 18.01c 17.90cd 17.73d 

85 18.54ab 17.46e 17.36e 17.35e 

95 18.43b 17.04f 16.86f 16.58g 

2014/2015 
75 22.70a 21.65c 21.55cd 21.42d 

85 22.34b 20.89e 20.75ef 20.55f 

95 22.13b 19.82g 19.73g 19.49h 

 Means designed by the same letter are not significa ntly different at 5% level, using Duncan ’s multiple  range test 
 

Purity% : 

Purity percentage is important quality trail for 

sugar beet root and affected by many factors as nitrogen 

dose as well as yeast rates and number of magnesium 

applications. Data in Table 8 clearly indicated that, the 

purity percentage significantly affected and have 

negative effective with increasing nitrogen dose from 75 

to 95 kg N/fad.  

Concentration of yeast as foliar application from 

10 to 15 g/l caused to decrease purity% in both seasons 

from 92.44 and 92.45 to 91.06 and 91.75%. This 

decrease due to decrease sucrose% from addition yeast 

to plants which encourage vegetative than sucrose 

accumulation in roots. 

Increasing number of magnesium application to three 

times significantly decreased values of this trail in both 

seasons. This decreased related to effect of magnesium 

on increase size roots which reflected on decrease 

sucrose and purity percentages. Similar observations 

were obtained by EL- Geddawy, Dalia and makhlouf 

2015. 

 

Table 8: Purity%  as affected by nitrogen rates, concentrations of yeast and number of spraying magnesium 

in 2013/2014 and 2014/2105 seasons. 
Characters 

treatments 

Purity% 

2013/2014 2014/2015 

N rates kg/fad (N): 

75 92.50a 93.29a 

85 91.55b 92.25b 
95 91.20b 90.77c 

F-test ** ** 

Concentrations of yeast (g/l) (Y): 

10 92.44a 92.45a 

15 91.06b 91.75b 
F- test ** ** 

No. of spraying magnesium (S): 

0 92.32a 42.76a 

1 91.93b 92.07b 

2 91.50c 91.89c 
3 91.26d 91.67d 

F-test ** ** 

Interaction 

N × Y NS NS 

N × S NS NS 
Y × S NS NS 

N × Y × S NS NS 
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*,** and N.S indicated P>0.05, P> 0.01 and not significant, respectively. Means within the same column for each factor designed by the 
same letter are not significantly different at 5% level according to Duncan ’s multiple  range test.  
 
 
 

No significant interaction effect was found 

between and among the three factors under study on 

purity% in both seasons, Table 8.   

Top, root and sugar yields (t/fad): 

Effect of nitrogen rates, yeast concentrations and 

number of magnesium applications on top, root and 

sugar yields are presented in Table 9. The highest yields 

were obtained for the three mentioned traits in both 

seasons resulted from addition 95 kg N/ fad. These 

advantage may be due to the important role of nitrogen 

in increasing cell size and rate of growth in foliage and 

root as well as sugar yield. These finding are in 

harmony with those obtained by Zalat et al. (2011), 

Sharaf (2012) and EL- Sarage, Eman and Moselhy 

(2013). 

It could be noticed that the highest yields were 

obtained in both seasons results from increasing rate of 

yeast to 15 g yeast per liter. These progressive may be 

due to the role of yeast and its containing from growth 

regulators as well as vitamins and other useful materials 

to sugar beet, Table 9. These results are in line with 

results of Shalaby and El- Nady (2008), Mok and Mok 

(2001), Mehdikhani et al. (2011) and Sharaf (2012). 

Regarding the effect of number of magnesium 

application on sugar beet yields, data in Table 9 reveal 

that with raising number of magnesium application from 

without to three times caused to significant increase in 

values of top, root and sugar yields in both seasons. 

These advantage due to additive dose effect of 

magnesium amount in three times than other times. 

These results were obtained also by Makhlouf et al. 

(2015).

 

Table 9: Top yield (t/fad), root yield (t/fad) and sugar yield (t/fad) as affected by nitrogen rates, 

concentrations of yeast and number of spraying magnesium in 2013/2014 and 2014/2105 seasons. 

Characters 

treatments 

Top yield (t/fad) Root yield (t/fad) Sugar yield (t/fad) 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

N rates kg N/fad. (N): 

75 8.49c 5.70c 27.17c 30.58c 4.54c 6.10b 

85 9.95b 7.44b 30.51b 32.03b 4.92b 6.21a 

95 12.05a 9.23a 33.67a 33.26a 5.26a 6.23a 

F- test ** ** ** ** ** * 

Concentrations of yeast (g /l). (Y): 

10 9.67b 7.01b 29.52b 31.53b 4.84b 6.17 

15 10.64a 7.91a 31.38a 32.38a 4.98a 6.18 

F- test ** ** ** ** * NS 

No. of spraying Magnesium (S): 

0 7.87c 5.23c 24.29c 27.76d 4.16b 5.76b 

1 10.64b 7.82b 31.87b 33.07c 5.11a 6.31a 

2 10.93ab 8.20ab 32.38b 33.34b 5.13a 6.32a 

3 11.22a 8.57a 33.28a 33.65a 5.21a 6.33a 

F- test ** ** ** ** ** ** 

Interaction 

N × Y NS NS NS NS NS NS 

N × S ** ** NS NS NS NS 

Y × S NS NS NS NS NS NS 

N × Y × S NS NS NS ** NS ** 

*,** and N.S indicated P>0.05, P> 0.01 and not significant, respectively. Means within the same column for each factor designed by the 

same letter are not significantly different at 5% level according to Duncan ’s multiple  range test.  
 

Significantly interaction effect were found in 

both seasons between N rates × foliar spraying of 

magnesium three times on top yield as shown  in Table 

10. Maximum top yield (13.76 and 11.02 t/fad) in both 

seasons, respectively were resulted from addition 95 kg 

N/fad × spraying magnesium at rate of 6 g/l three times.  
 

Table 10: Top yield (t/fad) as affected by the 

interaction between nitrogen rates and 

spraying of magnesium in 2013/2014 and 

2014/2015 seasons. 

kg N/fad 

No. of  spraying magnesium 

2012/2013 

0 1 2 3 

75 7.26g 8.86e 8.86e 8.95e 

85 7.99f 10.23d 10.65cd 10.95c 

95 8.35ef 12.83b 13.28ab 13.76a 
2013/2014 

75 5.52f 5.95de 6.10dd 6.24d 

85 5.22ef 7.87c 8.21c 8.45c 

95 5.94de 9.65b 10.31ab 11.02a 

Means designed by the same letter are not significantly different 
at 5% level, using Duncan ’s multiple  range test. 

As for the interaction effect among the three 

factors under study on root yield and sugar yield. Data 

presented in Table 11 and 12 show that the maximum 

root and sugar yields were obtained when s ugar beet 

plants were received 95 kg N/ fad and sprayed by yeast 

at the rate of 15 g/l as well as by magnesium three times 

in the second season.  

 

Table 11: Root yield as affected by the interaction 

among nitrogen rates, concentrations of 

yeast and spraying magnesium in 

2014/2015 season. 
kg 

N/fad 

Concentrations 

of yeast (g/l) 

No. of  spraying magnesium 

0 1 2 3 

75 

10 

24.58s 31.09m 31.81l 32.17k 

85 27.70q 33.02gh 33.11gh 33.24g 

95 29.12o 33.99ef 34.18de 34.41cd 
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75 

15 

27.16r 32.46jk 32.55ij 32.85hi 

85 28.49p 33.33g 33.68f 33.68f 
95 29.55n 34.56bc 34.73b 35.58a 

Means designed by the same letter are not significantly different 
at 5% level, using Duncan ’s multiple  range test. 
 

Table 12: sugar yield (t/fad) as affected by the 

interaction among nitrogen rates, 

concentrations of yeast and spraying 

magnesium in 2014/2015 season. 
kg 

N/fad 

Concentrations 

of yeast (g/l) 

No. of  spraying magnesium 

0 1 2 3 

75 

10 

5.94j 6.10i 6.10i 6.17ghi 

85 5.89j 6.31def 6.35c-f 6.28efg 

95 5.29l 6.44abc 6.45adc 6.47ab 

75 

15 

5.71k 6.23fgh 6.19ghi 6.13hi 

85 5.76k 6.47ab 6.41a-d 6.36b-e 
95 5.98j 6.38a-e 6.47a 6.48a 

Means designed by the same letter are not significantly different 
at 5% level, using Duncan ’s multiple  range test. 

 

REFERANCE 
 

Awad, N.M.M.; Sahar, F. Tawfik and Sahar, M.I. Moustafa 

(2012). Effect of plowing depth, sowing method and 

nitrogen fertilization on yield and quality of sugar 

beet. J. Agric. Res. KafrEL-Sheik Univ., 38 (4), 458-

470. 

Carruthers, A.; J. F. T. Oldfield and H. J. Teague (1962). 

Assessment of beet quality. Paper presented to the 

15th Annual Technical Conf., British Sugar 

Corporation, 8 pp. 

Christian, H. and G.N. Johnson (2004). Physiological 

characterization of magnesium deficiency in sugar 

beet acclimation to low magnesium differentially 

affects photo systems | and || Planta 220: 344-355.   

Deviller, P. (1988). Prevision du sucre melasse sucrerie 

feanases 190-200. (C.F. The Sugar Beet Crop. Book). 

Dexter, S.T.; M.G. Frankes and F.W. Snyder (1976). A rapid 

and practical method of determining extractable 

white sugar as may be applied to the evaluation of 

agronomic practices and grower deliveries in the 

sugar beet industry. J. Am., Soc., sugar beet Technol., 

14:433-454. 

Duncan, B.D. (1955). Multiple rang and multiple F-test 

Biometrics 11:1-42. 

El-Geddawy, Dalia I. H. and B. S. I. Makhlouf (2015). 

Effect of hill spacing and nitrogen and boron 

fertilization levels on yield and quality attributes in 

sugar beet. Minufiya  J. Agric Res., 40, 4 (1) : 959-

980. 

EL-Sarag, Eman I. and S.H. Moselhy (2013). Response of 

suagr beet quantity and quality to nitrogen and 

potassium fertilization under sandy soils conditions. 

Asian J. of Crop Sci., 5: 295-303.  

El-Tarabily, K. A. (2004). Suppression of Rhizoctionia 

solani, diseases of sugar beet by antagonistic and 

plant growth promoting yeasts. J. of Appl. 

Microbiology, 96: 69-75. 

Gomez, K.A. and A.A. Gomez (1984). Statistical procedures 

for agricultural research. An. International Rice 

research institute Book John Willey and Sons. Inc., 

New York. 

Harvey, C.W. and J.V. Dutton (1993). Root quality and 

processing. pp. 571-617. In the sugar beet crop. 

Science and practice Practice Edited by D.A. Cook 

and R.K. Scatt. Published by Chapman & Hall. ISBN 

04122531. 

Ismail, A.M.A. and S.A. Allam (2007). Yield and 

technological traits of sugar beet as affected by 

planting density; phosphorus and potassium 

fertilization. The Third Conf. of Sustain Agric. 

Develop. Fac. of Agric. Fayoum Univ., 2-14 No V. 

(15-28). 

Le-Doct, A. (1927). Commercial determination of sugar beet 

root using the saches – Le-Doct process int. Sug. J., 

29:488-492. (C.F. suagr beet Nutrition, 1927. Appl. 

Sci. Pub. Ltp. London, P. Drycott). 

Makhlouf, B.S.I.; D.I.H. El- Geddawy and H.E.A. Nemeat 

Alla (2015). Foliar application number of magnesium 

and iron and their effects on yield, quality and 

chemical contents of sugar beet. Minufiya J. Agric. 

Res., 40 (6): 1537-1553. 

Mehdikhani, P.; H. Hovsepyan and M.R. Bari (2011). Sugar 

beet genotype effect on potential of biothanol 

production using Saccharomyces Cerevis iae 

fermentation. African J. of Biotechnology 10 (20): 

4100-4105. 

Mok, D. W. S. and M. C. Mok (2001). Cytokinin 

metabolism and action.Ann.Rev. Plant 

Physiol.Mol.Biol.,52:149-156. 

Moustafa, Zeinab R.; H.W.A. Wahba and Samia H. 

Ashmawy (2006). Effect of injected ammonia gas 

and applied potassium rates with or without some 

micronutrients on sugar beet productivity Annals of 

Agric. Sci., Moshtohor, /44(4):1447-1460.  

Nemeat Alla, H.E.A. (2016). Yield and quality of sugar beet 

as affected by sowing date, nitrogen level and foliar 

spraying with calcium. J. Agric. Res. Kafr EL-Sheikh 

Univ., J. Plant production 42(2):116-132.  

Nemeat Alla, H.E.A.; D.I.H. El – Geddawy and B.S.I. 

makhlouf (2015).  Effect of yeast application nethod 

and number on yield and quality of suagr beet under 

different levels of nitrogen. J. plant production, 

Mansoura Univ., 6 (9): 1475-1490. 

Pandya, U. and M. Saraf (2010). Application of fungi as a 

Biocontrol Agent and their Bio-fertilizer potential in 

Agriculture. J. Adv. Dev. Res., 1(1):90-99. 

Pollach, G. (1984). Development and utilization of quality 

criteria for sgar beet in Austria. Paper presented to the 

27
th

 technological conference, British sugar Plc. 22 

PP. 

Pollach, G. (1989). Qualita Separienza ousteriache. Inreport 

of congerss Bietola: Obiettivo Qualita Strategie Per 

Conciliare esidenza agricale industriali; 

Salsomaggiore, PP. 21-7.  

Shalaby, M. El-S. and M. F. El-Nady (2008). Application of 

Saccharomyces cerevisia as a biocontrol agent 

against fusarium infection of sugar beet plants. Acta 

Biologica Szegediensis  52(2): 271-375. 

Sharaf, E.A.A.M. (2012). Effect of some agricultural and 

biological treatments on sugar beet production. Ph. 

D. Thesis Fac. of Agric. Assiut. Uni., Egypt. 



Nemeata Alla, H. E. A. 

 828 

Wienger, L. and N. Kubadinow (1971). Bezehungen 

zwischen Rubemganalysen and tehnologische 

bewertung Von. In comptes rendus de la xiv
me

 

assemble generale dela commission International 

Technique de Sucrerie, 523-538. 

Yarnia, m., m. b. k. Beam, H. K. Rabat, E. F. M. Tabriz and 

D. Hassanpanah (2008). Effect of complete 

micronutrients and their application method on root 

yield and sugar content of sugar beet cv. Rassoul. J. 

Food. Agric. And Environ. 2008; 6 (3&4): 341-345. 

Zalat, S.S.; Kh. A. Aboushady; M.F.M. Ibraheim and Samia 

M.M. Helal (2011). Effect of injection ammonia gas 

under different levels and depths on yield and quality 

of sugar beet ( beta Vulgaris L.). J. Agric. Res. 

KaferEL-Sheik Univ., 37 (1): 43-56. 

 

 

 حأثر محصىل وجىدة بنجر انسكر بمعذلاث الازوث وانخميره وعذد مراث اضافت انماغنسيىم

  هيثم انسيذ أحمذ نعمج الله

 انجيسة. –مركس انبحىث انسراعيت  –معهذ بحىث انمحاصيم انسكريت 
 

دج  نليش الغي ش ج ًةيٌ . أةشييث جلش حيا  لذساعة جاذيش معذلات الاصًت ًالخميشه ًعذد مشات اضافة الماغنغييٌ  عييم موظيٌ
موافظة كفيش  –فم المضسعة البورية لموطة البوٌخ الضساعية  غخا  3102/3102،  3102/3012حقييحا  فم المٌعمين الضساعيين 

ةميٌسية مظش العش ية. ًقذ جم اعحخذا  جظميم القطع منشقة مشجين فم ذلاذة م شسات   لا المٌعمين، حيد ًصعث معذلات  –الشيخ 
ةيم / لحيش ( فقيذ  02،  01كلم اصًت / الفذا ( فم القطعية الشييغيية ًاميا جشكييضات الخمييشج )  52،  52،  52ًةينم ) الحغميذ النيحش

صًسعث فم القطعة الشقية الاًلم ،  ينما جم ًضع عذد مشات سػ عنظش الماغنغيٌ  )  ذً  اضافة ماغنغيٌ  ، الاضافة مشج ًاحذج ، 
ةم / اليحش فم القطع الشقية الرانية. ًيم ن جيخيض اىم النحايج المحوظل عيييا من 6( ًرلك  معذج  الاضافة مشجين ، الاضافة ذلاذة مشات

ضوث النحايج ا  صيادج معذلات الحغميذ الاصًجم من  ىزا البود فيما ييم: كلم   / الفذا  قذ ادت اليم صييادج معنٌيية فيم  52الم  52اً
نغبة العشػ الم اللزس ، موظٌج كلا من العشػ ً اللزًس ًالغ ش ، نغبة الشٌايب  لمعظم الظفات المذسًعة مرل  طٌج ًقطش اللزس ،

ية الزي يعحبش مششذا ٌ نيحشًةين( ًالغ ش المفقٌد فم المٌلاط ًايضا صيادج معامل القيٌ  فم العظيش من )الظٌديٌ  ًالبٌجاعيٌ  ًالفا امين
ادج معذلات الحغميذ الاصًجم الم نقض معنٌي فم طفات اللٌدج مرل نغبة ليحغميذ النيحشًةينم الامرل ليبنلش .ًمن ناحية اخشي ادت صي

ةم / لحيش اليم صييادج  02ادت اضافة الخميشج سشا عيم نباجات  نلش الغ ش  حشكيض  الغ شًص ، ًالغ ش المغحخيض ، نغبة الاعحخلاص.
ش (. ًكا  لاضافة الخميشه نفظ جأذيش اضافة الاصًت ةم / لح 01معنٌية فم قيمة معظم الظفات المذسًعة مقاسنة  معذج الاضافة الاخش )

ةم / لحش اذشا معنٌيا مٌةبا عيم 6حيد كا  ليا جأذيشا عيبيا عيم طفات ةٌدج العظيش. كما كا  لعذد مشات اضافة الماغنغيٌ   حشكيض 
 ٌناجو ،  ينما ادت الم نقض معظم الظفات المذسًعة. ادت اضافة عنظش الماغنغيٌ  ذلاخ مشات الم صيادج موظٌج  نلش الغ ش ًم

ًيم ن ا  نغيحخيض مين النحيايج المحوظيل عييييا ا    عض طفات اللٌدج مرل نغبة الغ شًص ًالغ ش المغحخيض ًنغبة الاعحخلاص.
 6 ةم / لحش ًكزلك الشػ  الماغنغيٌ  ذلاذة مشات  معذج 02كلم اصًت ليفذا  ًاضافة الخميشه  حشكيض  52اضافة الغماد الاصًجم  معذج 

 ةم / لحش يم ن ا  ننظح  و لضيادج موظٌج  نلش الغ ش ًةٌدجو جوث ظشًف ىزه الذساعة.
 

 


