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ABSTRACT 
  
 Two field studies were conducted in 2012/2013 and 2013/2014 growing 
seasons at Nubaria city Alexandria Governorate, Egypt during the two successive 
seasons, using sugar beet cultivar pleno to asses the effects of planting methods, 
phosphorus fertilizer management and spraying with some nutrients on sugar beet 
yield and quality. Split- split plot design was used with four replicates. The plot area 
was 27 m2. The main plots were assigned to two seedling methods  
1- Manual planting, and 2- Mechanical planting.  
The sub plots were assigned to two times for phosphorus fertilizer application:-  
1-Application of the recommended phosphorus fertilizer as one dose before the 
planting  2- Application of the phosphorus as two equal doses, the first before the 
planting and the second one month after sowing.   
 The sub- sub plots were assigned to four nutrient spraying 1- Water as 
control, 2- Magnesium (400 mg L-1) as MgSO4, 3- Boron, (150 mg L-1) as boric acid 
and 4- Spraying with solution contain 150 mg L-1 boron + 400 mg L-1 magnesium.  
The obtained results can be summarized as follows:- 
 Mechanical planting method, application of phosphorus fertilizer at two equal 
doses and spraying with B + Mg for sugar beet planting gave the highest values of 
root length, root fresh weight, root yield, sugar yield and sucrose % where as root 
diameter and top yield gave the highest values with manual planting and addition 
phosphorus fertilizer at one dose during land preparation, while addition some 
nutrients had no effected on top yields at two growing seasons. On the other hand 
migration coefficient not affected in both seasons by factors under study. 
 Impurities values were affected significantly by manual planting and addition 
phosphorus as one dose in both seasons while, some nutrients not affected on 
impurities values in both seasons and recorded the highest values. 
 Quality % and extractable sugar (ton/fed.) recorded the highest values in 
both seasons when sugar beet plants were sowed mechanically and phosphorus was 
added at two equal doses where as, addition B + Mg alone or mixture not affected on 
these traits in the first seasons only.  

INTRODUCTION 
 
 Sugar beet is becoming an important crop as a source of sugar, 
because it grows well in the new reclaimed soils, mature in short period 
compared to sugar cane and contain high sugar content. Many 
environmental and agronomic factors influence sugar beet quantity and 
quality. 
 Shortage of farm labour and high costs has become a major 
constraint to economical agricultural production in Egypt. Over the past years 
much works and development has gone into producing implements and 
machines that will reduce the amount of labour required to grow the crop as 
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well as the required seeds for planting. In comparative study between 
manual and mechanical planting of sugar beet Taieb (1990) reported that the 
density of plants in the mechanical planting treatment was about 12 plants 
per square meter, while the density of plants in the manual planting treatment 
was about 9 plants per square meter. He found that the yield of the 
harvested roots in the manual planting was 35.95 ton/fed., while the yield of 
the harvested roots in the mechanical planting was 42.34 ton/fed. Taieb 
(1997) stated that the mechanical planting of sugar beet saved 33% of seeds 
rate compared with the manual planting, decreased the costs of consumed 
energy (L.E/K.W.h) by to 58% and increased sugar beet yield form 29.22 to 
34.38 ton/fed. per manual and mechanical planting, respectively. 
 Fertilization is the most important limiting factor to manipulate for 
sugar beet production under Egyptian soil environmental conditions (El-
Kammah, 1995). Adequate fertilization increased sugar beet root and white 
sugar yield (Sayed et al.,(1998), Abd EI-Magid et al., (1999), Abu EI-Fotoh et 
al., (2000) and Knany et al., 2005). 
 Phosphate supply could be a major limiting factor for increasing plant 
growth. The vital role of phosphorus in reactions involving energy transfer 
and more specifically ATP in nitrogen as activity. Most Egyptian soils are 
alkaline in reaction, the available P level for plants is usually less since it 
rapidly converts to unavailable form and this becomes inaccessible by plants 
(Mahmoud and Abd EI-Hafez, 1982). In such case the possible ways to 
increase plant available phosphorus are the use of phosphate solubilizing 
microorganisms (Hamissa et al., (2000) and Knany et al., 2004), by 
decreasing soil pH (Knany et al., (2000), Atia (2005) and El-Saady, 2004) 
or/and by splitting the phosphorus fertilizer (Verma et al., (1996); El-Far et 
al., (2001); Mahmoud, 2001, Knany et al., (2002) and Shafeek, (2003). 
 Many investigators studied response of sugar beet yield and its 
quality to spraying with some micronutrients. Voth (1978) found that boron 
fertilization significantly increased both sugar yield and quality. Boron 
fertilization significantly increased root yield, root/shoot ratio and migration 
coefficient with increments over the control by 4.53%, 11.42 and 1.3 at 3 kg 
B /fed. However, shoots yield declined by 5.54% (EI-Kammah, (1995). Ghaly 
et al. (1984) observed that sugar beet yield and sugar beet content of sugar 
were affected by boron application. 
The objective of the present study is to investigate the effects of manual and 
mechanical seedlings, phosphorus fertilizer management and spraying with 
some nutrients on sugar beet yield and quality. 
                                                    

MATERIALS AND METHODS 
  

 Two field studies were conducted in 2012/2013 and 2013/2014 
seasons at Nubaria city Alexandria Governorate growing seasons, Egypt  
during the two successive seasons, Egypt  on sugar beet crop (Beta 
vulgares), variety pleno to assess planting methods, phosphorus fertilizer 
management and spraying with some nutrients on sugar beet yield and 
quality. 
 Split -split plot design was used with four replicates. The main plots 
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were assigned by two planting methods, 1-Manual planting, and 2-
Mechanical planting. The sub-plots were assigned by two times of 
phosphorus fertilizer placement of 1- Placement of the recommended 
 Phosphorus fertilizer at one dose before seedling and 2- Placement 
of the recommended phosphorus fertilizer at two equal doses, the first before 
seedling and the second after thinning (one month after seedling). The sub 
sub plots were randomly assigned by four nutrients spraying,  
1- Spraying with water as check treatment, 2- Spraying with solution contain 

400 mg L-1 Magnesium as MgSO4,  
3- Spraying with solution contained 150 mg L-1 boron as boric acid and  
4- Spraying with solution contain 150 mg L-1 boron + 400 mg L-1 magnesium.  
 The plot area was 27 square meter. The volume of spraying solution 
was two litters per plot.  
 Phosphorus fertilizer was added as calcium super phosphate (15.5% 
P2O5). The recommended nitrogen and potassium fertilizers were added. 
Soil samples were taken before seedling for monitoring nutrients status and 
some chemical and physical properties according to Black et al. (1965). Root 
and top yields were noticed and migration coefficient was calculated as:- 
 Migration coefficient = Root weight kg / Total plant  weight kg  
 

Table(1): Physical and chemical properties of the experimental soils. 
Seasons Partial size % Soil 

Textural 
% 

Soil pH 
1:2.5 

E.C*. 
ds/m 

CaCO3 
% 

Organic 
matter

% 

Available contents 
% 

 Clay Silt Sand N P K 
2012/2013 3.0 3.3 93.7 Sandy 7.7 1.6 10.6 % 0.75 4.4 3.21 132 
2013/2014 3.6 4.7 91.7 Sandy 7.8 1.9 9.9 % 0.90 6.5 3.01 120 
    
Seasons 

Soluble cations  
(meq/l) 

Soluble anions 
 (meq/l) 

Available contents 
(ppm) 

 Ca++ Mg++ Na+ K+ CO3- HCO3- Cl- SO4- B Fe Zn Mn 
2012/2013 2.00 3.02 3.24 0.25 2.50 1.10 3.02 2.17 0.31 4.2 2.6 3.8 
2013/2014 2.05 3.00 3.14 0.35 2.60 1.09 3.00 2.10 0.35 4.1 3.5 2.4 
*In the soil paste extract. 
 
Recorded data:  
 At maturity (age of 210 days), the three middle rows of each plot 
were harvested to determine the following traits: 
Quality characteristics:- 
 Samples of twenty roots were taken randomly, 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 and Scott (1993) . 
1-  Sucrose percentage  was determined according to Le Docte (1927).       
2-  Purity percentage: It was estimated according to the following equation  
Purity %= 99.36-{14.27(V1+V2+ V 3/ V 4)} 
Where: V1=Na , V2= K, V3= α-amino-N,  V4= sucrose %. 
3- α- amino nitrogen, sodium and potassium contents as milliequivalent per 

100 g beet were estimated according to AOAC (2005) . 
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Productivity traits:-  
1. Root yield and top yield (ton/fed.): Plants of sugar beet from each plot 

were harvested topped to determine root yield and top yield as ton/fed. 
on fresh weight basis.  

2. sugar yield (ton/fed.) was calculated using the following equation:  
sugar yield (ton/fed.) = Root yield (ton/fed.) x sucrose % . 
 Data collected were subjected to the proper analysis of variance 
(ANOVA) to Gomez and Gomez (1984). Differences among treatments were 
evaluated by the least significant difference (LSD) at 5% level. Homogeneity 
of variance was examined before combined analysis. Some properties of the 
experimental soils (Table 1).  

The spraying practice was repeated three times the first 45 days from 
sowing.  

The second and the third sprays were one month between each other. 
 

RESULTS AND DISCUSSION 
 
1-Root dimensions  
1a- Root length and root diameter (cm):- 
 Data tabulated in Table (2) show that significant differences were 
observed between mean values of it in both seasons resulted from planting 
methods. Mechanical planting for sugar beet seeds gave maximum values of 
root length compared to manual planting these superiority resulted from high 
density of mechanical planting which encourage roots to extended in the soil 
and gave longest root, while manual planting gave maximum values of root 
diameter. Application phosphorus fertilizer at two equal doses one during 
land preparation and after one month later gave the highest values of root 
dimensions more than addition all amount in one dose during land 
preparation before planting. 
  
Table 2: Effect of planting methods, phosphorus management and 

spraying with some nutrients on sugar beet yield 
components. 

Treatments 
 

Root length, 
cm 

Root 
diameter, cm 

Root fresh 
weight, g 

Total Soluble 
solids (TSS%) 

1st 
1st 2nd 1st 2nd 1st 2nd 

1st 1st 2nd 
  Mechanical planting (S1) 
  Manual planting (S2) 

29.25 
26.32 

30.35 
27.40 

10.45 
11.35 

10.68 
11.65 

981.67 
1174.5 

1012.2 
1212.3 

20.29 
18.30 

20.54 
18.95 

  F-test •• •• •• •• •• •• •• •• 
   P as one dose  
  P as tw o doses 

25.85 
27.93 

26.34 
28.46 

10.56 
11.02 

10.78 
11.32 

975.32 
1132.54 

1075.6 
1189.5 

18.65 
20.15 

19.10 
20.98 

  F-test •• •• •• •• •• •• •• •• 
  Foliar spraying treat. 
  Check  
  Mg  
  B  
  Mg + B 

28.35 
26.56 
28.95 
28.80 

29.15 
27.25 
29.15 
29.00 

11.37 
10.85 
11.58 
11.75 

11.54 
11.12 
11.75 
12.00 

1212.3 
1145.3 
1265.3 
1295.4 

1254.6 
1187.6 
1310.3 
1365.8 

20.25 
19.75 
20.65 
21.75 

20.68 
20.65 
21.25 
22.15 

  F-test •• •• •• •• •• •• •• •• 
  L.S.D. 0.05 1.41 1.21 0.45 0.32 22.98 25.15 0.25 0.35 
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Regarding to foliar spraying with micronutrients, spraying Mg + B gave 
the highest values of root dimensions  compared to addition any one alone or 
control. Similar findings were found by EI-Kammah (1995), Taieb (1997), 
Awad et al (2012), Awad et al (2013a and b) and Awad et al (2014).  
 Significant interaction effect was found between planting method x 
spraying with some nutrients in both seasons. The highest root dimensions 
were observed resulted from mechanical planting and spraying mixture from 
B or B + Mg this was true in both seasons. 
2- Root fresh weight (g) and total soluble solids (Tss %). 
a- Root fresh weight (g):- 
 Results in Table (2) appeared a significant superiority in root fresh 
weight (g) due to manual planting ( 1174.5 and 1212.3 g) compared to 
mechanical planting (981.67 and 1012.2 g) in both seasons respectively 
were found by EI-Kammah (1995) and Taieb (1997). 
 Application phosphorus at equal doses the first before planting and 
the second after one month later gave the heavy root weights in both 
seasons compared with addition at one dose during land preparation. 
 Foliar spraying with mixture from B + Mg gave the highest root fresh 
weight/plant more than applied any one alone because two element gave 
plants two important elements at the same time. 
b-Total soluble solids %.:- 
 Concerning the effect of plant methods on total soluble solids in 
Table 3 cleared that mechanical planting exhibited significant differences 
among mean values of this trail in both seasons. Maximum values were 
recorded with mechanical planting because root size was small which 
increased total soluble solids compared to manual planting which gave big 
size and low (TSS %). 
 Phosphorus fertilizer which added at two equal doses gave the 
highest soluble solids (20.15 and 20.98 %) in both seasons. Significant 
differences were observed among (TSS %) values related to applied foliar 
spraying the mixture from B + Mg which progressive than applied any 
nutrient alone EI-Kammah, (1995) and Taieb (1997). These results due to 
the important role of boron for sucrose transition in roots and role of 
magnesium as the central atom in chlorophyll it also plays on indispensable 
role in protein synthesis as abridging element for the aggregation of 
ribosome units and also, enzyme activation and energy transfer in plant for 
these advantages the applied of its together gave significant effect in 
increased (TSS %). 
 The interaction effect between mechanical planting x spraying some 
nutrients on root fresh weight and total soluble solids were significant in both 
seasons one presented in Table (3). Maximum root fresh weight was found 
with manual planting and fertilization with B + Mg whereas, maximum values 
of (TSS %) were obtained when sugar beet planted mechanical and fertilized 
as foliar application with boron only. 
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Table 3: Effect of the  interaction  between  planting  methods and 
spraying with some nutrients on sugar beet yield components. 

Treatments 
 

Root length, 
cm. 

Root 
diameter, 

cm. 
Root fresh 
weight, g 

Total Soluble 
solids 
(TSS%) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 
Mechanical planting 
S1 
S1xMg 
S1,xB 
S1x Mg + B 

28.15 
26.65 
28.95 
28.85 

28.45 
27.15 
29.32 
29.45 

9.85 
10.02 
10.12 
10.32 

10.10 
10.20 
10.32 
10.45 

1075.3 
1032.5 
1095.5 
1103.5 

1098.7 
1065.3 
1108.4 
1174.6 

20.65 
20.42 
20.84 
20.74 

20.85 
20.65 
20.95 
20.85 

$2 Manual planting 
S2x Mg 
S2,xB 
S2 x Mg + B 

25.98 
25.75 
26.12 
26.54 

26.32 
26.40 
26.75 
27.01 

10.55 
10.32 
10.65 
10.55 

10.75 
10.45 
10.74 
10.65 

1115.3 
1074.3 
1095.4 
1100.5 

1195.5 
1122.5 
1165.4 
1123.8 

19.98 
20.10 
20.45 
20.55 

20.12 
20.32 
20.61 
20.64 

F-test ** ** ** ** ** ** ** * 
L.S.D. 0.05 0.74 0.65 0.25 0.32 4.12 3.21 0.45 0.36 

 

Root and top yields (ton/fed.) 
 a-Root yield (ton/fed.):- 
 The obtained data in Table (4) reveal that the mechanical method for 
sugar beet planting gave the highest yields in both seasons compared to 
other method which gave the lowest one. These results due to high density 
which resulted from mechanical more than manual method which gave 
lowest root yield.    

 

Table 4: Effect of planting methods,  phosphorus management and 
spraying with some nutrients on sugar beet yield and quality. 

 
Addition phosphorus fertilizer at two different times (during land 

preparation and after month later) gave the highest root yield whereas, 
addition all dose before planting gave the lowest yields in both seasons. 
 Fertilization with mixture from B + Mg as foliar spraying for sugar 
beet gave the highest root yield compared with addition any one alone. 
These advantage due to the important role for every and collection between 
then in one plant. Similar findings were found by EI-Kammah (1995), Taieb 
(1997), Awad et al (2012), Awad et al (2013 a and b) and Awad et al (2014).  

Treatments 
 

Root yield 
ton/fed. 

Top yield      
ton/fed. 

Sucrose  
% 

Sugar 
yield   

ton/fed. 
Migration 
coefficient 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 
Mechanical planting (S1) 
Manual  planting  (S2) 

26.47 
22.82 

27.68 
24.01 

11.15 
12.98 

13.38 
13.68 

17.35 
16.09 

18.00 
16.100 

4.59 
3.67 

4.98 
3.86 

0.72 
0.66 

0.71 
0.66 

F-test •• •• •• •• •• •• •• ••   
P as one dose  
P as two doses 

23.95 
24.26 

25.07 
25.63 

12.08 
11.05 

12.17 
11.18 

16.15 
17.74 

16.39 
17.69 

3.92 
4.25 

4.20 
4.43 

0.67 
0.70 

0.67 
0.70 

F-test •• •• •• •• •• •• •• •  
Foliar spray ing treat.         
Check  
Mg  
B  
Mg + B 

25.50 
23.73 
25.64 
25.60 

25.61 
23.99 
25.81 
25.98 

11.26 
12.38 
11.65 
10.95 

11.48 
12.35 
11.84 
11.03 

17.54 
17.49 
17.67 
17.69 

17.50 
17.44 
17.56 
17.61 

4.47 
4.15 
4.53 
4.53 

4.48 
4.18 
4.53 
4.58 

0.69 
0.66 
0.69 
0.70 

0.69 
0.66 
0.68 
0.70 

F-test • •• N.S N.S N.S N.S • •   
L.S.D. 0.05 1.83 1.61 - - - - 0.33 0.56   
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b. Top yield (ton/fed.):- 
 Data presented in Table (4) pointed out that significant differences 
were found between values of top yield in both seasons due to planting 
methods. In the first season manual planting gave the highest top yield 
whereas, in the second season, planting sugar beet seeds mechanically 
gave the highest yield. Phosphorus fertilizer which added as one dose before 
planting gave the highest top yield than which spilling before planting and the 
other half after one month later. 
 This progressive due to addition phosphorus before planting and 
during land preparation gave a good chance to become available to plant 
during growing season than late addition which caused to reduced the 
availability of element to plant EI-Kammah (1995), Taieb (1997),  Awad et al 
(2012) and Awad et al (2013 a and b) found the same trend. 
 No significant differences were obtained due to addition of some 
nutrients ( B or Mg) on top yield during both seasons. Significant interaction 
effects were found between planting methods x some nutrients on top yield in 
both seasons in Table (5). Manual planting and spraying with Mg only gave 
the highest top yield because manual planting have low density which gave a 
good chance to gave maximum leaf area and gave the highest top yield than 
other plant method and other addition of some nutrients.  
 The other significant interaction effect were found in both seasons 
between planting method x time of phosphorus addition x spraying some 
nutrients on top yield in Table (6). Manual planting and fertilized by 
phosphorus as one dose before planting and spraying with Mg  gave 
maximum top yield compare with other treatments under study. 
Sucrose % and sugar yield (ton/fed.):- 
 A speculative to the obtained results in Table (4) it could be 
remarked that the highest sucrose % were found in both seasons resulted 
from mechanical planting than manual this result due to small size of root 
resulted from high density of mechanical method witch gave maximum 
sucrose percentage than manual. This was true in both seasons. EI-Kammah 
(1995), Taieb (1997), Awad (2000), Knany et al (2005 a and b), Awad et al 
(2012) and Awad et al (2013 a and b) found the same trend. 
 Splitting Phosphorus fertilizer to two equal doses gave the highest 
sucrose concentration in roots than addition the same dose at on time before 
planting. No significant effect were found in both seasons caused by foliar 
spraying with some nutrients. As to, the influence of the interaction between 
the two studied factors planting method x some nutrients, the collected data 
in Table (5 and 6) pointed out that, maximum sucrose % were obtained (18.0 
and 18.05 %) resulted from planting sugar beet mechanically and addition of 
phosphorus at two equal doses and foliar with mixture from ( B + Mg) these 
was true in both seasons. 
 

 
 
 
 
 

 1239 



Sahar , F. Tawfic. 

Table 5: Effect of the  interaction  between  planting  methods and 
spraying with   some nutrients on sugar beet yield and quality. 

Treatments 
 

Root yield 
ton/fed. 

Top yield 
ton/fed. 

Sucrose 
% 

Sugar yield 
ton/fed. 

Migration 
coefficient 

1st 
1st 2nd 1st 2nd 1st 2nd 

1st 1st 2nd 1st 2nd 

Mechanical planting 
S1 
S1xMg  
S1,xB 
S2 x Mg + B 

26.35 
23.35 
25.65 
26.31 

27.39 
24.85 
26.81 
27.67 

10.41 
9.66 
11.27 
9.34 

10.55 
9.75 
11.44 
9.59 

17.59 
16.75 
17.92 
18.03 

17.74 
16.78 
17.86 
18.16 

4.63 
3.91 
4.60 
4.81 

4.86 
4.17 
4.79 
5.02 

0.72 
0.71 
0.70 
0.74 

0.71 
0.72 
0.70 
0.73 

Manual planting $2 
S2x Mg  
S2,xB 
S2 x Mg + B 

22.69 
23.12 
23.62 
25.90 

23.83 
24.14 
24.81 
26.23 

12.11 
15.18 
12.03 
12.58 

12.40 
14.96 
12.84 
12.47 

16.58 
16.23 
16.43 
17.00 

16.90 
17.02 
16.66 
17.16 

3.76 
3.75 
3.88 
4.40 

4.03 
4.11 
4.13 
4.50 

0.67 
0.61 
0.67 
0.68 

0.67 
0.62 
0.66 
0.69 

F-test ** ** ** ** ** ** ** *   
L.S.D. 0.05 1.33 1.41 3.11 3.01 0.43 1.47 0.75 0.12   
 
Table 6: Effect of the interaction between planting methods, 

phosphorus  fertilizer management and spraying with some 
nutrients on sugar beet yield and quality. 

Treatments 
 

Foliar 
spraying 

treat. 
 

Root yield 
ton/fed. 

Top yield 
ton/fed. 

sucrose 
% 

Sugar 
yield 

ton/fed. 
Migration 
coefficient 

1st 
1st 2nd 1st 2nd 1st 2nd 

1st 1st 2nd 1st 2nd 

Mechanical 
planting 
 

P-one 
dose 
 

Check 
Mg 
B 

Mg + B 

26.97 
24.12 
25.87 
26.34 
25.53 

27.01 
24.77 
26.60 
27.16 

11.97 
9.44 

12.35 
9.40 

12.10 
9.59 
12.63 
9.57 

17.56 
17.11 
17.09 
17.83 

17.81 
17.19 
17.12 
17.89 

4.75 
4.13 
4.42 
4.70 

 

4.83 
4.26 
4.55 
4.86 

0.69 
0.73 
0.68 
0.73 

 

0.69 
0.71 
0.68 
0.73 

 
(S1) 
 

P-two 
doses 
 

Check 
Mg 
B 

Mg + B 
 

27.7 
24.4 
26.9 
26.6 
25.08 

27.88 
24.9 
27.1 
26.98 

9.84 
10.75 
10.19 
9.27 

 

10.13 
11.00 
10.25 
9.52 

 

17.84 
17.32 
17.20 
18.00 

17.94 
17.40 
17.35 
18.05 

4.94 
4.23 
4.63 
4.79 

5.00 
4.33 
4.70 
4.87 

0.74 
0.69 
0.73 
0.72 

0.73 
0.69 
0.72 
0.73 

Manual 
planting 
 

P-one 
dose 
 

Check 
Mg 
B 

Mg + B 

24.6 
23.11 
24.50 
25.49 

25.3 
23.67 
24.79 
25.73 

12.25 
17.59 
12.74 
12.87 

12.52 
17.39 
12.98 
12.72 

16.35 
16.20 
16.25 
16.70 

16.43 
16.55 
16.63 
16.95 

4.02 
3.74 
3.98 
4.24 

4.16 
3.92 
4.12 
4.30 

0.67 
0.59 
0.65 
0.66 

0.66 
0.59 
0.65 
p.67 

(S2) 
 

P-two 
doses 
 

Check 
Mg 
B 

Mg + B 

24.9 
23.8 
24.9 
26.0 

25.2 
24.3 
25.3 
26.2 

11.98 
12.76 
11.32 
12.31 

12.28 
12.52 
11.50 
12.23 

16.54 
16.44 
16.54 
17.01 

16.70 
16.77 
16.84 
17.20 

4.12 
3.91 
4.12 
4.42 

4.21 
4.10 
4.26 
4.51 

0.67 
0.64 
0.69 
0.68 

0.67 
0.65 
0.69 
0.70 

F-test ** ** ** ** * * * *   
L.S.D. 0.05 3.32 2.89 4.38 3.82 0.79 0.45 0.98 0.76   

 
Sugar yield (ton/fed.):- 
 Sugar yield is the final goal for every study, the obtained data in 
Table (4) declared that planting sugar beet with machine progressive than 
manual planting and gave the highest sugar yield (4.59 and 4.98 ton/fed.). 
These advantage resulted from maximum root yield and sucrose % for 
mechanical planting. Also, application of phosphorus at two equal dose 
significantly increased sugar yield than other time of application. Foliar 
spraying for some nutrients induced significant effect on sugar yield in both 
seasons EI-Kammah (1995) , Taieb (1997) , Knany et al (2005 a and b) and 
Awad et al. (2013 a,b and c). 
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 Addition a mixture from B + Mg had significant effect on sugar yield 
in both seasons than other additions. Regarding the interaction between the 
three studied factors, the data obtained in Table (5 and 6) revaled that a 
good treatment gave significant effect on sugar yield were mechanical 
planting x addition phosphorus at two equal doses x foliar spraying with 
some nutrients (B + Mg) then other factors under study. 
Migration coefficient:- 
 Data presented in Table (4) cleared that all factors under study had 
different effects on migration coefficient in both seasons. 
Impurities (Na, K and α-amino-N):- 
 The obtained data in Table (7) revealed the influence of planting 
method, time of phosphorus application and foliar spraying of some nutrients 
on impurity values of (Na, K and α-amino-N). 
 Planting methods that significant effect on all impurities values on 
both seasons, manual method recorded the highest values, these increase in 
values due the increase in growth rate which related to large space between 
plants and increase in available nutrients than high density in other planting 
method were found by EI-Kammah (1995) , Taieb (1997), Awad(2000) , 
Knany et al (2005 a and b) and Awad et al (2013 a,b and c). 
 
Table 7: Effect of planting methods, phosphorus fertilizer management 

and spraying with some nutrients on sugar beet K, Na , α-amino 
nitrogen, quality % and extractable sugar ton/fed. 

Treatments 
 K* Na* α-amino N* 

 
Purity % 

 
Extractable 

Sugar 
ton/fed. 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 
Mechanical planting 
Manual planting 

4.03 
4.35 

3.99 
4.33 

1.65 
1.97 

1.60 
1.89 

1.13 
1.40 

1.08 
1.56 

86.5 
84.7 

86.3 
84.9 

4.36 
4.07 

4.42 
4.05 

F-test ** ** ** ** ** ** ** **         ** N.S 
P in one dose  
P in two doses 

5.25 
5.16 

5.17 
5.15 

1.93 
1.69 

1.99 
1.77 

1.32 
1.01 

1.47 
1.00 

85.2 
86.2 

85.3 
85.9 

4.22 
4.20 

4.19 
4.27 

F-test N.S N.S * * * * N.S * N.S N.S 
Foliar spraying treat.           
Check  
Mg 
 B  
Mg + B 

5.33 
5.28 
5.09 
5.13 

5.27 
5.31 
5.00 
5.06 

1.97 
1.83 
1.75 
1.69 

2.04 
1.91 
1.80 
1.78 

1.35 
1.38 
1.17 
1.15 

1.50 
1.51 
1.35 
1.32 

84.7 
85.9 
85.8 
86.3 

85.2 
85.5 
85.6 
86.1 

4.18 
3.97 
4.34 
4.35 

4.28 
3.94 
4.31 
4.38 

F-test N.S N.S N.S N.S N.S N.S * * * • 
L.S.D. 0.05 - - - - - - 0.73 0.76 0.41 0.29 
*= Potassium, Sodium and α- amino nitrogen content as milliequavalents /100 gm beet. 
  

Time of phosphorus application significantly affected on Na and α-
amino-N which increased with addition phosphorus at one dose before 
planting. On the other side time of application had no effect on concentration 
of potassium in roots in both seasons. Regarding the effect of foliar 
application of some nutrients on sugar beet its clear that, no significant effect 
on all impurities content due to addition these element either along or 
together in both seasons. 
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 Concerning the interaction effect between the three factors under 
study on impurities values, data in Table (8) show that no significant effect 
were found in both seasons on (K and Na) while, there was significant effect 
on α-amino-N in both seasons due to manual planting which gave the 
highest values for α-amino-N with control treatment compared to other 
treatments were found by EI-Kammah (1995) , Taieb (1997) , Knany et al 
(2005 a and b) and Awad et al (2013 a,b and c). 
Purity %:- 
 The available data in Table (7) cleared that mechanical planting for 
sugar beet gave a high purity values and there were significant differences in 
values than manual planting which gave the lowest values of purity in both 
seasons these increase in purity due to high values of sucrose % and low 
impurities values, were found by EI-Kammah (1995), Taieb (1997), Knany et 
al (2005 a and b), Awad et al (2012), Awad et al (2013 a and b) and Awad et 
al (2014).  
 
Table 8: Effect of the interaction between planting methods, 

phosphorus fertilizer management and  spraying with some 
nutrients on sugar beet K, Na, α-amino-N, purity % and 
extractable sugar ton/ fed. 

Treatments 
 Foliar 

spraying 
treat. 

K* 
 

Na* 
 

α-amino N* 
 Purity% 

Extractable   
sugar 

ton/fed. 
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Mechanical 
planting 
 

P-one 
dose 
 

Check 
Mg 
B 

Mg + B 

5.12 
4.94 
5.02 
5.07 

5.03 
4.90 
4.85 
4.99 

1.76 
1.59 
1.92 
1.65 

1.79 
1.64 
1.93 
1.68 

1.34 
1.04 
1.21 
1.14 

1.47 
1.13 
1.42 
1.27 

80.2 
85.5 
84.0 
83.3 

83.2 
84.8 
83.8 
85.1 

3.90 
4.18 
4.03 
4.12 

3.95 
3.83 
3.90 
4.14 

(S1) 
 

P-tw o 
doses 
 

Check 
Mg 
B 

Mg + B 

4.91 
5.44 
5.09 
4.95 

4.87 
5.36 
5.04 
4.90 

1.46 
1.81 
1.54 
1.45 

1.50 
1.85 
1.59 
1.49 

0.99 
1.36 
1.02 
0.91 

1.13 
1.47 
1.23 
1.11 

85.0 
86.3 
86.6 
86.0 

84.6 
85.6 
86.3 
85.7 

3.97 
3.79 
4.18 
4.38 

4.04 
3.86 
4.24 
4.41 

Manual 
planting 
 

P-one 
dose 
 

Check 
Mg 
B 

Mg + B 

5.40 
5.61 
5.34 
5.48 

5.35 
5.56 
5.29 
5.40 

2.50 
2.06 
1.98 
1.95 

2.58 
2.17 
2.04 
2.11 

1.27 
1.80 
1.33 
1.45 

1.42 
1.95 
1.48 
1.60 

86.4 
87.0 
86.1 
86.8 

86.2 
86.9 
85.9 
86.6 

4.37 
4.10 
4.54 
4.55 

4.38 
4.18 
4.56 
4.63 

(S2) 
 

P-tw o 
doses 
 

Check 
Mg 
B 

Mg + B 

5.89 
5.12 
4.91 
5.01 

5.84 
5.40 
4.81 
4.96 

2.17 
1.84 
1.59 
1.70 

2.28 
1.97 
1.66 
1.82 

1.82 
1.33 
1.11 
1.10 

1.97 
1.48 
1.28 
1.27 

87.2 
84.9 
86.6 
86.1 

86.9 
84.7 
86.3 
86.9 

4.47 
3.83 
4.63 
4.36 

4.80 
3.88 
4.56 
4.35 

F-test N.S N.S N.S N.S * • N.S N.S N.S N.S 
L.S.D. 0.05 - - - - 0.87 0.92 - - - - 
*= Potassium, Sodium and α- amino nitrogen content as milliequavalents /100 gm beet. 
 
 Phosphorus fertilizer which splitting to two equal doses gave the 
highest purity value in the 2nd season only while in the first season there was 
no significant differences. Either application boron or magnesium had any 
effect on sugar beet quality in both seasons. 
 Concerning the interaction effect between the three factors under 
study on quality data in Table (8) show that no significant interaction effect 
were found in both seasons. 

 1242 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 5 (9), September, 2014 
 

Extractable sugar (ton/fed.):- 
 Extractable sugar (ton/fed.) is the important character for sugar beet. 
Data in Table (7) revealed the effect of planting method, time of phosphorus 
application and foliar spraying with some nutrients on extractable sugar 
(ton/fed.) in both seasons. 
 Planting method had significant effect on extractable sugar (ton/fed.) 
in the first season only. Mechanical planting gave the highest value (4.36 
ton/fed.) compared with (4.07 ton/fed.) with manual planting were found by 
EI-Kammah (1995) , Taieb (1997) , Knany et al (2005 a and b) and Awad et 
al (2013 a,b and c). 
 No significant differences were found in both season among values 
of extractable sugar resulted from time of phosphorus application. Addition 
some nutrients together (B + Mg) significantly affected on extractable sugar 
than addition any one alone these true in both seasons.Regarding the 
interaction effect between three factors under study in Table (8). There were 
no significant effect were found on extractable sugar in both seasons. 

 

 
CONCLUSION 

 

 Quality % and extractable sugar (ton/fed.) recorded the highest 
values in both seasons when sugar beet plants were sowed mechanically 
and phosphorus was added at two equal doses where as, addition B + Mg 
alone.                                            
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دراسة تأثیر طرق الزراعة والسماد الفوسفاتي والرش ببعض المغذیات على إنتاجیة 
 وجودة بنجر السكر في الأراضي الجدیدة

 سحر فایز  توفیق
 الجیزة-مركز البحوث الزراعیة-معھد بحوث المحاصیل السكریة

  
محافظة في منطقة النوباریة ب ۲۰۱۳/۲۰۱٤ - ۲۰۱۲/۲۰۱۳أجریت تجربتان حقلیتان في موسمي 

الإسكندریة وذلك بھدف دراسة تأثیر طرق الزراعة وإضافة السماد الفوسفاتي والرش ببعض العناصر المغذیة 
 على إنتاجیة وجودة بنجر السكر في الأراضي الجدیدة.

تحسین  نواتج الجذور والسكر  في بنجر السكر عملیة صعبة، بسبب العلاقة العكسیة بین تركی�ز الس�كر 
 ذور وبین عدد الجذور الصالحة للتصنیع وتركیز السكر في الجذور.وحجم ووزن الج

جمھوریة مصر العربیة  -محافظة الإسكندریة –لھذه الأسباب أقیمت ھذه التجربة بمنطقة النوباریة 
 .۲۰۰۱۳/۲۰۱٤ -  ۲۰۱۳/ ۲۰۱۲خلال موسمي 

. حیث ۲م ۲۷ة استخدم تصمیم القطع المنشقة في أربع مكررات وكانت مساحة القطعة التجریبی 
  شغلت القطع الرئیسیة بطریقتین للزراعة ھما:   الزراعة الیدویة والزراعة المیكانیكیة . 

 وشغلت القطع  الشقیة بطریقتین لإضافة  السماد الفوسفاتي .
 إضافة السماد الفوسفاتي الموصى بھ على  دفعة واحدة قبل الزراعة (الطریقة الشائعة) . -۱
فوسفاتي الموصى  بھ  على دفعتین الأولى قبل الزراعة والثانیة بعد شھر  من الزراعة  إضافة السماد ال -۲

 (بعد خف النباتات) .
 كما شغلت  القطع  تحت الشقیة الثانیة بأربع  معاملات رش ھي :

 الرش  بالماء (معاملة المقارنة) . -۱
 مللي جرام/ لتر في صورة كبریتات الماغنیسیوم .٤۰۰الرش بالماغنیسیوم بتركیز  -۲
 مللي جرام/ لتر على صورة حامض البوریك . ۱٥۰الرش بالبورون بتركیز  -۳
 الرش بالماغنیسیوم  بتركیزه وصورتھ والبورون بتركیزه وصورتھ .  -٤

 وقد أوضحت النتائج المتحصل علیھا أن:
ة الآلیة لبنجر السكر وإضافة السماد الفوسفاتي على دفعتین متساویتین وكذلك إضافة البورون  أدت الزراع -۱

والماغنسیوم معا رشا على بنجر السكر إلى الحصول على أعلى قیم لطول الجزر ونسبة المواد الصلبة الذائبة 
  ئویة .الكلیة في الجذور وكذلك محصول الجذور والسكر بالطن/فدان ونسبة السكروز الم

.Migration coefficien بینما  لم یكن ھناك اى تأثیر معنوي لعوامل الدراسة على معامل    
كذلك ت�أثرت ق�یم الش�وائب ف�ي عص�یر الج�ذور بطریق�ة الزراع�ة الیدوی�ة وإض�افة الفوس�فور م�رة واح�دة قب�ل  -

ى القیم لھ�ذه الص�فة الزراعة والرش بمخلوط البورون + الماغنیسیوم في كلا موسمي الزراعة وسجلت أعل
 في كلا موسمي الزراعة.

سجلت الجودة وكذلك السكر المستخلص أعلى ق�یم لھم�ا وذل�ك عن�دما ت�م زراع�ة ب�ذور بنج�ر الس�كر میكانیكی�ا  -
وأضیف السماد الفوس�فاتي عل�ى دفعت�ین م�رة قب�ل الزراع�ة والأخ�رى بع�د ش�ھر م�ن الزراع�ة بینم�ا ل�م یك�ن 

والماغنسیوم سواء منفردا أو مجتمعا م�ع بعض�ھما اى ت�أثیر معن�وي ف�ي لإضافة العناصر الصغرى البورون 
 كلا موسمي الزراعة على ھاتین الصفتین.
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