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ABSTRACT 
 

Two field trials were conducted in a sandy soil at El-Nubaria district, El- Beheira Governorate, 

Egypt during 2017/2018 and 2018/2019 seasons to find out the influence the compost mature produced from 

recycling agricultural residues (0, 10, 20 and 30 m3 /fed.) added during seed bed preparation and four levels 

of boron (0, 100, 150 and 200 ppm/fed.) was sprayed twice at 6-8 and 10 leaf stages on growth, yield and 

quality of sugar beet crop (Beta vulgaris L.). A strip plots design in four replicates was used. The results 

revealed that fertilizing sugar beet with 30 m3/fed compost led to significant increments in growth traits and 

root, sucrose%, extractable sugar% as well as yields of top, root and sugar/fed, while sugar lost to molasses% 

decreased. Meantime, root sodium content was insignificantly affected by compost levels in both seasons. 

Increasing boron level up to 200 ppm attained significant increases in growth traits, sucrose, extractable sugar 

percentages, sugar yield/fed and quality index compared with the other levels of boron in both seasons. The 

interaction between treatment study led to significant effects on root diameter, root and top yields/fed. 

Regarding the correlation coefficient, it was found that root, top and sugar yields/fed were significantly and 

positively correlated with diameter, fresh weight of root and sucrose %. On the contrary, the three yields/fed 

were negatively correlated with quality index.  Based upon the obtained results, fertilizing sugar beet with 30 

m3 compost + 200 ppm boron/fed could be recommended for optimum root and sugar yield per unit area 

under the environmental conditions of these study. 

Keywords: sugar beet, compost manure, boron, sandy soil 
 

INTRODUCTION 
 

Sugar beet is one of the most important winter crops 

in Egypt, as it is well adapted to the Egyptian environment in 

most types of soils, especially reclaimed ones. The areas 

under reclamation are mostly calcareous, saline and sandy 

soils. With regard to the sandy soil, it is characterized with 

low organic matter, low water holding capacity and high 

nutrient losses by leaching; these tend to show deficiency 

symptoms of macro and micro-nutrients (Shafeek et al., 

2013). Therefore, the expansion of sugar beet area in such 

soils necessitates special agricultural practices to improve its 

nutritional status and to raise its water holding capacity. 

Applying organic matter as compost and boron as one of the 

main micro-elements required by sugar beet crop are 

suggested to raise the productivity of such crop under the 

poor growth conditions of sandy soils. In this context, Abou 

El-Soued et al. (2009) found that raising compost levels 

from zero up to 20 ton/fed resulted in a significant increase 

in root diameter, fresh and foliage weights/plant in both 

seasons. Safina and Abdel Fatah (2011) noticed that 

applying 4 ton/fed compost fertilizer significantly increased 

root diameter, in 1
st
 season, while, top and root fresh weight 

increased in both seasons. Helal et al. (2013) summarized 

that highest values of root, sugar yields/fed and sucrose% 

were obtained by fertilizing sugar beet with 20 ton/ha 

compost in both seasons. Mahmoud et al. (2014) found that 

adding of compost at the rate of 2 ton/fed gave the 

maximum values of root yield/fed and improved juice 

quality of sugar beet. Abd El-Lateef (2014) indicated that 

increasing compost manure up to 20 m
3
/fed significantly 

increased root yield/fed compared to the lower level from it. 

Soliman et al. (2014) obtained a significant increase in root 

diameter, fresh and foliage weight/plant, sucrose, purity 

percentages and sugar yield/fed as compost level was 

increased from zero to 30 m
3
/fed in both seasons. Abo stet et 

al. (2015) noticed that the highest root yield/fed amounted to 

28.3% and 25.3% in both seasons, respectively when sugar 

beet fertilized with compost manure. Abbas et al. (2018) 

observed that application of 12 ton/ha compost increased 

sugar lost to molasses, extracted sugar, sucrose percentages 

and sugar yield/fed in both seasons.  

Boron is by far the most important trace elements 

needed for sugar beet because without an adequate supply, 

the yield and quality of roots is very depressed (Cooke and 

Scott, 1993). In this regard, Allen and Pilbeam (2007) stated 

that boron increases the rate of transport of sugars (which are 

produced by photosynthesis in mature plant leaves) to 

actively growing regions and also in developing roots. Abo 

El-Hamd and Esmail (2008) mentioned that increasing boron 

levels from 100 to 200 ppm as boric acid/fed significantly 

increased diameter and fresh weight of roots and sugar 

yield/fed Enan (2011) indicated that higher values of 

diameter, fresh weight/plant of root, yields of root, top and 

sugar/fed, sucrose% and boron concentration in root and 

leaves as a result of the raising boron applied up to 200 
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ppm/fed in both seasons. Armin and Asgharipour (2012) 

studied the effect of boron spraying with (0, 0.35, 0.70 and 

1.22 kg B/ha
-1
) as boric acid, they found that increasing boron 

levels increased root yield and sucrose%, decreasing 

impurities contents and sugar lost to molasses% compared to 

the control in both seasons. Abbas et al. (2018) showed that 

application of boron showed significant increase in most 

traits where, increasing boron fertilizer up to 0.20 g/l resulted 

in highest sucrose, sugar recovery percentages, recoverable 

sugar yield/fed and purity% compared to check treatment. 

Enan et al. (2016) demonstrated that higher values of root 

diameter, fresh weight/plant, root, top and sugar yields/fed, 

sucrose, extractable sugar, quality percentages and boron 

contents in leaves and roots in both seasons, were obtained 

with spraying boron at 100 ppm/fed in a sandy soil. 

The aim of this work includes assessing compost and 

boron fertilizer levels on yield quantity and quality features of 

sugar beet in sandy soils conditions. 
 

MATERIALS AND METHODS 
 

Two field trials were conducted in a sandy soil at El-

Nubaria district, El-Bahira Governorate, Egypt (latitude of 

30.860° N and longitude of 31.160° E at an elevation of 21 

m above sea level) in 2017/2018 and 2018/2019 seasons to 

find out the effect of compost mature and boron fertilization 

levels on growth, yield and quality of sugar beet crop (Beta 

vulgaris var. saccharifera, L.). The present work included 

sixteen treatments, which were the combinations among four 

compost levels produced from recycling plant agricultural 

residues (0, 10, 20 and 30 m
3
/fed) added during seed bed 

preparation and four levels of boron (0, 100, 150 and 200 

ppm/fed as foliar application in the form of boric acid 17% 

boron) which was sprayed twice at 6-8 and 10 leaf stages. A 

strip plots design in four replicates was used.  The vertical 

plots were occupied with the four levels of compost, while, 

the horizontal plots were devoted to the four levels of boron. 

The sub-plot size was 21 m
2
, which included 5 ridges of 7 m 

in length and 0.6 m in width, and 20 cm between hills. 

Phosphorus fertilizer was applied in the form of calcium 

super phosphate (15 % P2O5) at the rate of 200 kg/fed at seed 

bed preparation. Nitrogen fertilizer was added in the form of 

ammonium nitrate (33.5% N) at the rate of 90 kg N/fed in 

three equal doses; the 1
st
 one was added after thinning (4 true 

leaf stage) and the other two doses were applied at 2-week 

interval after the first application. Potassium fertilizer was 

added in the form of potassium sulphate (48% K2O) at the 

rate of 48 kg/fed in two equal doses, with the first nitrogen 

dose and before canopy closer (70 days after planting). 

Sowing took place during the 1
st
 week of September, using 

multi-germ sugar beet variety "Kareem", while harvesting 

was done 7 months later in both seasons.  

Some physical properties of the soil were analyzed 

using the procedure described by Black, et al. (1981). Soil 

chemical analysis was determined according to the method 

of Jackson (1973). Physical and chemical analyses of the soil 

(the upper 30 cm) of the experimental site are given in Table 

1 & 2 

 

Table 1. Chemical analysis of compost produced by recycling the plant agricultural residues 
Moisture 
content 
% 

EC 
ds m-1 
1:10 

pH 
1:2.5 

C/N  
ratio 

Organic 
Matter 

% 

Weed 
seeds 

% 

Total macro-nutrients Total micro-nutrients 
N P K Fe Mn Zn B 

g kg-1 mg kg-1 
23 13.4 8.04 20.91 25.6 - 18.49 8.79 18.99 33.1 72.3 29.4 1.03 
Source: Physical and chemical analyses of compost were determined by department of soil chemistry, soils, water and environmental research 

institute. ARC. 
 

Table 2. Soil physical and chemical properties of the 

experimental site for 2017-2018 and 2018-

2019 seasons 
Soil  
property 

2017/2018 
season 

2018/2019 
season 

Particle size distribution: 
Sand % 82.77 80.89 
Silt % 4.93 5.71 
Clay % 12.30 13.40 
Soil texture sandy sandy 
Organic Matter % 0.69 0.74 
Available Nitrogen mg/kg soil 23.92 25.54 
Available P2O5 mg/kg soil 3.81 4.10 
Available K2O mg/kg soil 68.8 78.0 
Available boron mg/kg soil 0.25 0.29 
pH at (1:2.5) soil : water suspension 8.10 8.06 
EC dS/m-1 0.67 0.69 
Soluble Cations meq/l-1 
k+ 1.18 1.35 
Na+ 2.48 2.42 
Mg++ 1.52 1.69 
Ca++ 0.85 0.75 
Soluble Anions meq/l-1 
So4

= 1.78 1.91 
Cl- 3.7 3.8 
HCO3

- 0.55 0.50 
CO3

= - - 
 

The recorded data:  

At harvest, a sample of ten plants was randomly 

taken from the middle rows of each sub-plot to determine 

the following traits: 

1. Root diameter (cm). 

2. Root and foliage fresh weight/plant (g) 

3. Impurities (K, Na and α-amino N contents) in root were 

determined in El-Nile Sugar Company Laboratories at 

Alexandria Governorate, by an Automated Analyzer as 

described by Cooke and Scott (1993).  

4. Sucrose (Pol%) was estimated in the fresh samples of 

sugar beet root using Saccharometer according to the 

method described by A.O.A.C. (2005). 

5. Extractable sugar percentage was calculated according the 

formula of Dexter et. al. (1967) as follows: 

Extractable sugar % = sucrose% - SLM% - 0.6 

6. Sugars lost to molasses percentage (SLM %) was 

calculated according to the following formula as shown 

by Devillers (1988):  

SLM% = 0.14 (Na + K) + 0.25 (α-amino N) + 0.50 

7. Quality index (QZ%) = (extracted sugar % ÷ sucrose %) × 

100. 

8. Root and top yields (ton/fed), which were determined on 

sub plot weight (kg) and converted to tons/fed.  

9. Sugar yield was calculated according to the following 

method of Devillers (1988):  
Sugar yield (ton/fed) = (Root yield ton/fed × Extracted sugar %) ÷100 

Statistical analysis: 

The collected data were statistically analyzed 

according to the technique of analysis of variance (ANOVA) 
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for the strip plot design as published by Gomez and Gomez 

(1984) by means of “MSTAT-c” computer software 

package. Least significant difference at 5% level of 

probability was calculated to compare between treatment 

means as described by Snedecor and Cochran (1980). 
 

RESULTS AND DISCUSSION 
 

1. Root diameter, fresh and top fresh weights. 

Data in Table 3 show that root diameter, root and 

foliage fresh weight of sugar beet increased significantly by 

raising the applied compost levels up to 30 m
3
/fed in both 

seasons. These results are in full accordance with that 

reported by Slawon, et al. (1998), who explained that 

applying compost as an organic matter supplies plants with 

many nutrients, which improve the physical and chemical 

properties, increases water holding capacity and increases 

cation exchange capacity of the sandy soil, and consequently 

improves plant growth. These findings are also in agreement 

with those reported by Safina and Abdel Fatah (2011), 

Hellal et al. (2013) and Soliman et al. (2014). Meanwhile, it 

was found that the differences in both root and foliage per 

plant were insignificant, although the gradual increase of 

these traits when compost levels were increased from zero to 

10 and to 20 m
3
/fed. 

Data in Table 3 cleared that increasing boron micro-

nutrient given to beet plants from zero up to 200 ppm led to 

positive and appreciable effects on root diameter, root and 

foliage fresh weight/plant during the two seasonal. These 

results may be due to role of boron element in cell 

elongation and the formation of new leaves as well as its 

active role in translation of assimilation product of the leaves 

and roots. Similar results were reported by Abo El-Hamd 

and Esmail (2008) and Enan (2011).  

 

Table 3. Averages of root diameter (cm), root and foliage fresh weights/plant affected by compost and boron 

fertilization levels in 2017/2018 and 2018/2019 seasons 

Characteristics 
Root diameter (cm) Root fresh weight/ plant (g) Top fresh weight/ plant (g) 

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

Compost fertilization level (m3/fed) 
0 7.63 8.20 537.92 538.83 247.56 267.08 
10 8.62 8.31 551.42 544.42 294.06 281.72 
20 9.51 9.15 562.50 565.50 324.05 292.65 
30 10.52 10.26 676.17 661.50 396.82 388.50 
LSD at 0.05% 0.53 0.40 81.41 71.82 89.76 68.87 
Boron fertilization level (ppm) 
0 8.12 7.89 493.25 486.25 261.67 236.85 
100 8.52 8.39 563.42 539.67 289.60 290.72 
150 9.21 9.54 598.92 591.25 332.08 317.38 
200 10.42 10.10 672.42 693.08 379.14 385.00 
LSD at 0.05% 0.47 0.60 30.07 44.24 52.79 48.98 
A×B ** ** NS NS NS NS 
 

The interaction between compost and boron levels 

had a significant effect on root diameter only in both seasons 

(Table 3). 

Interaction effect. 

There was insignificant variance in root diameter in 

case of spraying beets with 100 and/or 150 ppm boron, when 

zero and/or 10 m
3
 of compost was added to the soil. 

However, the difference between these two levels of boron 

in their influence on root diameter reached the level of 

significance when compost level raised to 30 m
3
/fed. These 

results were detected in both seasons (Table 4). 

 

Table 4. Root diameter (cm) as affected by the interaction between compost and boron levels in 2017/2018 and 

2018/2019 seasons 
Compost fertilization 
level  
(m3/fed) 

2107/2018 season 2018/2019 season 
Boron fertilization level (ppm) 

0 100 150 200 0 100 150 200 

0 7.22 7.12 7.56 8.59 7.57 7.90 8.64 8.68 
10 7.69 8.25 8.62 9.94 7.00 7.98 8.73 8.93 
20 8.22 9.14 8.84 10.81 8.10 8.22 9.79 10.50 
30 9.36 9.57 10.81 12.35 8.28 9.47 10.98 12.29 
LSD at 0.05% 0.65 0.58 
 

2.  Sucrose %, potassium, sodium and alpha amino 

nitrogen contents/beet. 

The results in Table 5 manifested a significant effect 

of the applied compost on sucrose%, potassium and sodium 

contents in roots. Fertilizing beet plants with 30 m
3
/fed 

compost gave higher values of sucrose amounted to 2.89% 

and 3.06% in the 1
st
 and 2

nd
 season, respectively over that 

those fertilized with 20 m
3
/fed. These increases in sucrose%, 

in the effect of compost treatments were seen due to the role 

of biofertilizers in improving growth and dry-matter 

accumulation, and consequently enhancement of sucrose 

content in roots. These results are agree with those stated by 

Soliman et al. (2014) and Abbas et al. (2018). At the same 

time, applying compost levels with 30 and/or 20 m
3
/fed 

without significant difference between them, recorded a 

significant increase in values of potassium and alpha amino-

N contents compared to the other treatments in both seasons. 

On the other hand, the differences between compost 

treatments failed to reach the level of significance in their 

effect on sodium content in roots.  

In the same Table, it is evident that applying boron 

micro-nutrient at the level of 200 ppm gave an increase of 

4.90% and 2.56% in sucrose%, more than that enriched with 

150 ppm boron, respectively. These results showed the 

importance of the role of boron in the metabolism transfer 

process. However, the results revealed that sodium and alpha 
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amino-N were insignificantly influenced by the applied 

levels of boron in both seasons. These results may point to 

the important role of boron in increases the rate of transport 

of sugars (which are produced by photosynthesis in mature 

plant leaves) to actively growing regions. These findings are 

in accordance with those mentioned by Allen and Pilbeam 

(2007), Enan et.al (2016) and Abbas et al. (2018). 

The interaction between the applied compost and 

boron levels had insignificant effect on the previously 

mentioned traits in both seasons (Table 5). 
 

Table 5. Averages of sucrose percentage, potassium, sodium and alpha amino-N contents (meq/100 g beet) as 

affected by compost and boron fertilization levels in 2017/2018 and 2018/2019 seasons   

Treatments 
Sucrose  

% 
Potassium 

(meq/100 g beet) 
Sodium 

(meq/100 g beet) 
Alpha-amino N 
(meq/100 g beet) 

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

Compost fertilization level (m3/fed) 
0 16.87 17.20 3.49 3.36 1.45 1.47 1.09 1.05 
10 17.30 17.35 3.57 3.50 1.40 1.42 1.14 1.10 
20 17.98 17.60 4.42 4.35 1.16 1.22 1.17 1.14 
30 18.50 18.14 4.67 4.63 1.10 1.20 1.20 1.24 
LSD at 0.05% 0.44 0.27 0.29 0.37 NS NS 0.07 0.11 
Boron fertilization level (ppm) 
0 16.99 16.88 2.72 2.68 1.40 1.46 1.10 1.09 
100 17.31 17.16 3.70 3.56 1.31 1.35 1.14 1.11 
150 17.75 17.91 4.81 4.75 1.23 1.30 1.15 1.13 
200 18.62 18.37 4.92 4.86 1.18 1.21 1.21 1.17 
LSD at 0.05% 0.29 0.51 0.29 0.23 NS NS NS NS 
A×B NS NS NS NS NS NS NS NS 
 

3. Extractable sugar, sugar lost to molasses percentages 

and quality index. 

The results in Table 6 revealed that extractable sugar, 

sugar lost to molasses percentages were significantly 

affected by the applied compost levels. Supplying sugar beet 

with 30 m
3
 compost/fed recorded a significant increase in 

values of extractable sugar% amounted to 3.16% in the 1
st
 

season and 2.84% in 2
nd

 season, compared to those gained 

by fertilizing with 20 m
3
 compost/fed. The lowest quantities 

of sugar lost to molasses were observed when beet plants 

fertilized with 10 m
3
compost and those that untreated 

(control). It had been noted that quality% was insignificantly 

influenced by the applied compost levels in both seasons. 

These observations coincide with those found by Soliman et 

al. (2014) and Abbas et al. (2018).  
 

Table 6. Averages of extractable sugar, sugar lost to 

molasses percentages and quality index as 

affected by compost and boron fertilization 

levels in 2017/2018 and 2018/2019 seasons  

Treatments 

Extractable 
sugar % 

Sugar lost to 
molasses % 

Quality  
index 

1st 
season 

2nd 
season 

1st 
season 

2nd 
season 

1st 
season 

2nd 
season 

Compost fertilization level (m3/fed) 
0 14.81 15.16 1.46 1.44 87.77 88.15 
10 15.22 15.28 1.48 1.47 87.99 88.11 
20 15.80 15.48 1.61 1.55 87.92 87.78 
30 16.30 15.92 1.57 1.36 88.06 87.73 
LSD at 0.05% 0.50 0.32 0.09 0.08 NS NS 
Boron fertilization level (ppm) 
0 15.03 14.93 1.46 1.35 88.51 88.44 
100 15.22 15.10 1.48 1.47 87.93 87.97 
150 15.52 15.68 1.57 1.63 87.41 87.56 
200 16.37 16.13 1.61 1.64 87.87 87.81 
LSD at 0.05% 0.32 0.50 0.09 0.04 0.51 0.34 
A×B NS NS NS NS NS NS 
 

4.Root, top and sugar yields/fed (ton). 

In respect to boron effect, data in the same Table 

affirmed that raising the applied boron levels from zero up to 

200 ppm led to a significant ascend increase in extractable 

sugar% and descending increase in quality index values in 

both seasons. Adding boron at the rate of 200 ppm gave 

5.47% and 2.86% increase in extractable sugar% over that 

sprayed with 150 ppm boron, successively. The results are 

similar to those achieved by Armin and Asgharipour (2012) 

and Abbas et al. (2018). On the other hand, it was shown 

that the highest values of sugar lost to molasses% were 

produced from sprayed sugar beet plants by the high two 

levels of boron applied, as compared with the lower levels 

(untreated and 100 ppm) in the two growing seasons. 

The interaction between compost and boron 

fertilization levels failed to reach the level of significance 

in their effect on the above–mentioned traits in both 

growing seasons. 

Data in Table 7 revealed that root, top and sugar 

yields/fed of sugar beet were markedly affected by the 

applied compost levels in both seasons. Applying of 30 m
3
 

compost/fed resulted in a pronounced increase in root, top 

and sugar yields/fed. An increase in root yields/fed 

amounted to (2.08 and 2.18 tons/fed), compared to that 

gained by unfertilized plants (control) in 1
st
 season and 

second one, successively. However, this increase was (1.81 

and 1.54 tons/fed) in sugar beet fertilized using 10 m
3
 

compost in both seasons respectively. These findings may 

point to the synergistic effect of organic matter and the 

presence of beneficial microorganisms in soil, furthermore 

the essential micronutrients and other bioactive compounds 

in compost manure (Table 1). This finding agreed with 

obtained by Mahmoud et al. (2014), Abo stet et al. (2015) 

and Abas et al. (2018). 

As for as the effect of boron levels, it must be noted 

that a significant influence of the applied boron levels on top 

and sugar yields/fed in the two growing seasons. The 

application of 200 ppm boron/fed resulted in the highest 

value of top and sugar yields/fed compared to the other two 

boron treatments. Meantime, application of boron levels 

insignificantly increased the values of root yield/fed in both 

seasons. The positive influence of the applied levels of boron 

on top and sugar yields/fed may be due to the shortage of 

boron in site of experimentation (Table 2). The beneficial 

effects of boron on growth and yield of sugar beet was 

emphasized by previous studies carried by Armin and 

Asgharipour (2012) and Enan et. al. (2016).  
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Table 7. Averages of root, top and sugar yields (ton/fed) 

of sugar beet as affected by compost and 

boron fertilization levels in 2017/2018 and 

2018/2019 seasons  

Treatments  

Root yield/fed 
(ton) 

Top yield/fed 
(ton) 

Sugar yield/fed 
(ton) 

1st 
season 

2nd 
season 

1st 
season 

2nd   
season 

1st 
season 

2nd 
season 

Compost fertilization level (m3/fed) 
0 20.95 20.65 7.10 7.15 3.10 3.12 
10 21.22 21.29 7.93 7.97 3.42 3.26 
20 22.32 22.08 8.35 8.29 3.53 3.42 
30 23.03 22.83 8.85 8.87 3.76 3.63 

LSD at 0.05% 1.48 1.18 0.30 0.44 0.22 0.19 

Boron fertilization level (ppm) 
0 21.06 20.95 7.15 7.35 3.17 3.13 
100 21.73 21.50 7.77 7.71 3.31 3.25 
150 21.97 21.78 8.38 8.36 3.41 3.42 
200 22.76 22.54 8.92 8.46 3.73 3.64 

LSD at 0.05% NS NS 0.45 0.19 0.29 0.20 

A×B ** ** ** ** NS NS 
 

The interaction between compost and boron 

fertilization levels had a significant effect on root and top 

yields/fed in both seasons. 

Interactions effect. 

The results in Table 8 show that insignificant 

variance in root yield/fed in case of fertilizing beet plants 

with 150 and/or 200 ppm boron/fed, when zero and/or 30 m
3
 

of compost was added to the soil. However the variance in 

this trait between those two levels of boron was significant 

when compost level raised to 10 and 20 m
3
/fed in the first 

season. In the 2
nd

 one, there was insignificant difference in 

this trait between these two levels of boron, in case of 

applying plants with zero, 20 and/or 30 m
3
/fed, while the 

difference in this trait reached the level of significance as 

affected by the two levels of boron when the level of the 

applied compost raised to 10 m
3
/fed only.  

 

Table 8. Root yield/fed as affected by the interaction 

between compost and boron levels in 

2017/2018 and 2018/2019 seasons 

Compost 
fertilization 

level (m3/fed) 

2107/2018 2018/2019 

Boron fertilization level (ppm) 

0 100 150 200 0 100 150 200 

0 20.52 20.69 20.90 21.70 20.36 20.04 20.28 21.57 
10 19.35 21.25 21.56 22.73 19.35 21.53 21.58 22.70 
20 21.75 22.07 22.18 23.27 21.29 21.72 22.41 22.89 
30 22.63 22.91 23.23 23.35 22.80 22.71 22.84 22.98 

LSD at 0.05% 0.94 1.21 
 

The interaction between compost and boron levels 

in Table 9 had a significant effect on top yield/fed in both 

seasons. It was found that insignificant variance in top 

yield in case of spraying beets with 200 and/or 150 ppm 

boron, when zero, 10 and/or 30 m
3
 of compost was added 

to the soil. However, the difference between these two 

levels of boron in their influence on top yield/fed reached 

the level of significance when compost level raised to 20 

m
3
/fed in the two seasonal. 

 

Table 9. Top yield/fed as affected by the interaction 

between compost and boron levels in 

2017/2018 and 2018/2019 seasons 

Compost 

fertilization 
level (m3/fed) 

2107/2018 season 2018/2019 season 

Boron fertilization level (ppm) 

0 100 150 200 0 100 150 200 

0 6.60 7.07 7.43 7.44 6.89 7.15 7.54 7.82 
10 6.75 7.43 8.47 8.43 6.99 7.43 8.07 8.36 
20 7.32 8.46 8.11 9.64 7.11 8.64 8.12 9.55 
30 7.74 8.75 9.38 9.81 7.61 8.66 9.30 9.75 

LSD at 0.05% 0.46 0.58 
 

4. Correlation coefficient analysis of some studied 

traits. 

As respects the correlation analysis of some studied 

traits, the data in Table 10 obtained that root yield had 

positive and significant correlation with root diameter (r = 

0.972** and 0.937**), root fresh weight/plant (r = 0.903** 

and 0.875**) and sucrose% (r = 0.974** and 0.883**) at 

1% probability level in the 1
st
 and 2

nd
 season, respectively. 

There were high positive correlation between top yield/fed 

and both of root diameter (r = 0.971** and 0.919**), root 

fresh weight/plant (r = 0.908** and 0.821**), sucrose% (r 

= 0.969** and 0.881**) and root yield (r = 0.939** and 

0.952**) at 1% probability level in the two seasonal. 

Furthermore, positive correlation was observed between 

sugar yield/fed and each of root diameter (0.983** and 

0.976**), root weight/plant (r = 0.895** and 0.943**), 

sucrose% (r = 0.972** and 0.959**), root yield/fed (r = 

0.938** and 0.979**) and top yield/fed (r = 0.969** and 

0.946**) at 1% probability level in 1
st
 and 2

nd
 season, 

successively. On the contrary, a negative correlation was 

detected between quality index and each of the above-

mentioned characteristics. These results were in 

accordance with those reported by Assey, et 

al. (2005) and Nasr, et al. (2011). 

Table 10. Correlation coefficient analysis for yields of root, top and sugar /fed and some studied traits under 

different levels of compost and boron in the two seasons 

Characteristics 
Root yield/fed (ton) Top yield/fed (ton) Sugar yield /fed (ton) 

1st season 2nd season 1st season 2nd season 1st season 2nd season 
Root diameter (cm) 0.972** 0.937** 0.971** 0.919** 0.983** 0.976** 
Root fresh weight/plant (g) 0.903** 0.875** 0.908** 0.821** 0.895** 0.943** 
Sucrose % 0.974** 0.883** 0.969** 0.881** 0.972** 0.959** 
Quality index -0.191 -0.744** -0.335 -0.816 -0.125 -0.777* 
Root yield/fed (ton) 1.000 1.000 0.939** 0.952** 0.938** 0.979** 
Top yield/fed (ton) 0.939 0.952** 1.000 1.000 0.969** 0.946** 
*Significant at the 5% probability level. 

** Significant at the 1% probability level. 
 

REFERENCES 
 

A.O.A.C. (2005). Association of Official Analytical Chemists. 

Official Methods of Analysis, 26th Ed. AOAC 

International, Washington, D.C; USA 

Abbas, M.S.; Amira, S.H. Soliman; Zeinab R. Moustafa and 

K.M. Abd El- Reheem (2018). Effect of some soil 

amendments on yield and quality traits of sugar beet 

under water stress in sandy soil. Egypt. J. Agron., 40 (1): 

75-88. 

https://scialert.net/fulltextmobile/?doi=ajcs.2013.295.303#1099073_ja
https://scialert.net/fulltextmobile/?doi=ajcs.2013.295.303#1099073_ja
https://scialert.net/fulltextmobile/?doi=ajcs.2013.295.303#50574_con


Nemeat Alla, H. E. A. et al. 

1070 

Abd El-Lateef, E.M.; M.S. Abd El-Salam; T.A. Elewa and A.A. 

Farrag (2019). Effect of organic manure and nitrogen 

level on yield and root nitrate content of sugar beet y. 

Am- Euras, J. Agron., 12(1):01-05. 

Abo El-Hamd, A.S. and A.A. Esmail, (2008). Effect of foliar 

potassium, magnesium and boron on yield and quality of 

sugar beet growing in new reclaimed soils. J. Agric. Sci. 

Mansoura Univ., 33: 1737-1746. 

Abou El-Seoud, I. I. A.; A. B. Elham; A. E. Elshimaa (2009). 

Response of two sugar varieties to chicken manure and 

phosphorine application. Alexandria Science Exchange, 

VOL. 30, No. 4 OCTOBR- DECEMBER 433-443. 

Allen, V.B. and D.J. Pilbeam (2007). "Hand Book of Plant 

Nutrition".(Books in Soils, plants and the 

environment).Boron by Umesh C. Gpta.(pp.241-278). 

Armin, M. and M.R. Asgharipour (2012). Effect of time and 

concentration of boron foliar application on yield and 

quality of sugar beet. Am. Eur. J. Agric. Environ Sci., 12 

(4): 444-448. 

Assey, A.A.; H.G.H. Geweifel; M.A. Comaa and A.M. Gehan 

(2005). Yield analysis of some sugar beet cultivars under 

bio and mineral nitrogen fertilization conditions. Zagazig 

J. Agric. Res., 32: 1071-1086. 

Black C. A; D. D. Evans.; L.E. Ensminger; G. L. White and F. E. 

Clark (1981). Methods of soil analysis. Part 2. Pp. 1-100. 

Agron. Inc. Madison. WI., USA 

Cooke, D.A. and R.K. Scott (1993). The Sugar Beet Crop. 

Science Practice.  Published by Chapman and Hall, 

London., pp. 262-265.  

Devillers, 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 (1967). 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. 

Enan, S.A.A.M. (2011). Effect of transplanting and foliar 

fertilization with potassium and boron on yield and 

quality traits of sugar beet sown under saline conditions. 

J. Biol. Chem. Environ. Sci., 6(2):525-546. 

Enan, S.A.A.; A.M. El-Saady and A.B. El-Sayed (2016). Impact 

of foliar feeding with alga extract and boron on yield and 

quality of sugar beet grown in sandy soil. Egypt. J. 

Agron. 38. 2: 319-336. 

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

agriculture research. A Wiley-Inter-Science Publication, 

John Wiley and Sons. Inc. New York, USA. 

Hellal, F.A.; S. A. A. El-Sayed; R. M. Zewainy (2013). Effect of 

natural potassium source enriched with compost on 

nutrient uptake and yield of sugar beet grown in newly 

reclaimed soils. Middle East J. Agric. Res., 2(3): 101-

107. 

Jackson, M. I. (1973). Soil Chemical Analysis. Prentice Hall Inc. 

Englewood cliffs, N. J., U.S.A. 

Mahmoud, E.A.; B.S.H. Ramadan; I. H. El-Geddawy; and S.F.  

Korany (2014). Effect of mineral biofertilization on 

productivity of sugar beet. J. Plant Production, Mansoura 

Univ., 5(4): 699-710. 

Nasr, M.I.; H.G.M. Geweifel and E.I. El-Sarag, (2011). Effect of 

organic and mineral fertilization on productivity of sugar 

beet in sandy oils of Egypt. Proceedings of the 4
th
 

IAPSIT International Sugar Conference and Expo, 

November 21-25, 2011, New Delhi, India, 115-119. 

Safina, S.A. and E.M. Abdel-Fatah (2011) Response of three 

sugar beet verities to compost, mineral nitrogen fertilizer 

and their combination under sandy soil conditions. Bull. 

Fac. Agric., Cairo Univ., 62 (4): 438-446. 

Seham Y. Abo-Steet; Y.M. El-Edfawy and M.M. Niazy (2015). 

Mutual effect among compost and foliar spraying with 

zinc and boron on sugar beet (Beta vulgaris L.) grown on 

saline sandy loam soil J. Soil Sci. and Agric. Eng., 

Mansoura Univ., 6 (9): 1091 – 1105. 

Shafeek, M.R.; Y.I Helamy; N.M.  Omer and F.A.  Rizk (2013). 

Effect of foliar fertilizer with nutritional compound and 

humic acid on growth and yield of broad bean plants 

under sandy soil conditions. J. Appl. Sci. Res. 9 (6): 

3674 – 3680. 

Slawon, J.; L. Saha; B. Trawinska; H. Wencel and B.D. 

Nowakowicz (1998). Effect of composts containing fox 

faces on the hygienc state of radish and its yield. Ann. 

Univ. Mariae Curie Sklodowska Sectio EE Zootechnica 

16: 297-304. (c.f. Hort. Abst., 69(8): 6824, 1999). 

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods. 

7th Ed. The Iowa State Univ. Press Amer. Iowa, USA.  

Soliman, M.E.; Mona, M.A.H. and Asha, E. Abd El-Nabi 

(2014). Response of sugar beet plants to different 

compost types and boron spraying and their effect on 

growth characters and quality under ras-sudr conditions. 

J. Soil Sci., Agric. Eng., Mansoura Univ., 5 (10): 1363-

1375. 

 

 

 رمهيو حربتر في ًجٌدة بنجر انسك حاصمحأثير مسخٌياث انخسميد بانكمبٌسج ًانبٌرًن عهي 
ىيثم انسيد أحمد نعمج هللا

1
أميره عيد انشريف ، 

1
ابراىيم سهيمان ىالل انجمم ً 

2 

1
 مصر -انجيزة  -مركز انبحٌد انزراعيت  -معيد بحٌد انمحاصيم انسكريت  -قسم بحٌد انمعامالث انزراعيت 

2
 مصر -انجيزة  -راعيت مركز انبحٌد انز -معيد بحٌد انمحاصيم انسكريت  - انفسيٌنٌجيقسم بحٌد ا

 

 

 2018/2019و  2017/2108شزلبً( في يىسًي  31.16شًبالً وخظ طىل  30.86يحبفظت انبحيزة ) دائزة عزض  -حجزبخبٌ حمهيخبٌ في يُطمت انُىببريت  أليًج

،  100حجهيش انخزبت نهشراعت( ، وأربعت حزكيشاث يٍ انبـــىروٌ )بذوٌ ، حى إضبفخهى أثُبء  –نهفذٌا  3و30و  3و20نذراست حأثيز أربعت يعذالث يٍ  سًبد انكًبىسج انُببحي )بذوٌ ، 

( عهي صفبث انًُى وحبصم وجىدة بُجز انسكز. حى حزحيب انًعبيالث أوراق حميميت 10، وبعذ حكىيٍ  6-4حى إضبفخهى رشبً عهي دفعخيٍ بعذ حكىيٍ  -جشء في انًهيىٌ  200و  150

ًُخعبِيذة في أ ببنكًبىسج إني سيبدة يعُىيت في لطز  3و30أدي حسًيذ َببحبث بُجز انسكز بًعذل  انُخبئج انًخحصم عهيهب يب يهي: .يكزراث في كال انًىسًيٍ تربعفي حصًيى انشزائح ان

ًُسخخهَص ودنيم انجىدة/انجذر وانىسٌ انطبسج نهجذر واألوراق ، وحبصم انسكز  .يمبرَتً ببنًعبيالث األخزي في انًىسًيٍ فذٌا وانُسبت انًئىيت نهسكزوس وانُسبت انًئىيت نهسكز ان

َببث وانُسبت انًئىيت نكٍم يٍ )انسكزوس وانسكز /جشء في انًهيىٌ إني سيبدة يعُىيت في انمطز وانىسٌ انطبسج نهجذر واالوراق 200أدي انزش انىرلي ببنبىروٌ بخزكيش 

ًُسخخهَص( ، و دنيم انجىدة ، فضالً عٍ حبصهي األوراق وانسكز ، في حيٍ نى يخأثز يحخىي انجذور يٍ انصىديىو واألنفب أييُى َيخزوجيٍ يعُىيبً بًسخىيبث انبىروٌ  فذٌا /ان

ًُضبفت في كال انًىسًيٍ. فيًب يخعهك بًعبيم  سًيٍ.في كال انًى وانجذور/فذٌا األوراقوحبصهي أدي انخفبعم بيٍ يسخىيبث انكًبىسج وانبىروٌ إني سيبدة يعُىيت في لطز انجذر  ان

 وَسبت انسكزوس٪ ، بيًُب كبٌ إرحببطهًب سهبيبً بذنيم نهجذوروانسكز ُيزحبطبٌ إرحببطبً يىجببً ويعُىيبً بمطز انجذر وانىسٌ انطبسج  ، واألوراقرحببط ، ُوِجَذ أٌ حبصهي انجذوراال

جشء في انًهيىٌ نهحصىل عهي أعهي  200ُجز انسكز ببنبىروٌ بخزكيش رش َببحبث بو 3و30بًعذل  بًُطمت انُىببريتحىصي انذراست بإضبفت انكًبىسج نهخزبت انزيهيت  انجىدة.

  حبصم جذور وسكز/فذٌا و أفضم صفبث جىدة.


