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ABSTRACT 
Two field experiments were carried out· at EI-Nubaria region, 

Alexandria Governorate conditions, Egypt in 2010 I 2011 and 2011 I 
2012 ~asons to study the effect of four boron sources i.e. control ( 
tap water) , nitrite plancer at the rate of 2 liter I feddan, borax at the 
rate of 2 kg I fed(fan and qitrite plancer at the rate of 1 liter I feddan 
plus borax ~t'the rate of 1 kg I feddan on yield and juice quality of 
three sugar beet varieties i.e. Pamella ,Top poly and Farida. The 
experiments were laid out in split plot design. 

The obtained results showed that boron sources had a 
significant effect on root yield /feddan , sugar yield lfeddan , TSS%, 
sucrose % and a amino nitrogen %, except potassium percentage 
and sodium percentage in both seasons. Sugar beet plants sprayed 
with nitrite plancer as boron source gave the highest values of root 
yield I feddan , sugar yield /feddan , TSS% ,sucrose% and & amino 
nitrogen as compared with other sources of boron in both seasons . 

Results showed.clearly that sugar beet varieties significantly 
differed in root yield /feddan , sugar yield /feddan , TSS% and sucrose 
% in both season , on other hand insignificantly differed in K% , Na% 
and a amino nitrogen % in both season . Sugar beet variety Farida 
gave the highest value of root yield /feddan , sugar yield I feddan. , 
TSS% and sucrose % as compared with the other two sugar beet 
varieties in both seasons. 

The· obtained results showed clearly that spraying sugar beet 
vari~ty Farida by nitrate J)alancer gave the highest values of root and 
sugar yields per feddan, total soluble solids % , as well as sucrose 
and a amino nitrogen percentages, as compared with all other 

· interactions in both seasons. 

INTRODUCTION 
Sugar beet (Beta vulgaris, L.) ranks as second important 

sugar crop in the worlds .. Recently, sugar beet has an 
important position in Egyptian crop rotation as a winter crop not 
only in the fertile soils, but also in poor saline, alkaline and 
calcareous . soils.· W~ereas, it could be economically grown in 
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the newly reclaimed soil . The great importance of sugar beet 
crop in not only from it's ability to grown in the newly reclaimed 
areas as economic crop, but also for production higher of sugar 
under these conditions as compared with sugar cane. The 
Egyptian Government encourages sugar beet crop growers to 
bridge the gab between sugar production and consumption. 
One of these attempts is likely to be increasing sugar beet yield 
per unit area. Increasing of sugar beet production can be 
achi~ved through applying the optimizing agricultural practices 
i.e .. good management program concerning high yielding 
varieties and treated with boron ·elements. 

Boron plays vital role during the development of sugar beet 
roots. The presence of boron in the plants is essential to 
facilitate sugar transport within plant. All plants need boron for 
their regular growth. It is difficult to define a limit of resistance 
against boron for culture plants; ln · agriculture, boron minerals 
are used in biological growth, and control chemicals to improve 
or pr-event the growth of vegetation; Kalimeri and Pellumbi 
(1982), Hassanein et a/.,(1986), EI-Hawary (1994), Bondok 
(1996) and EI-Hawary (1999) , reported that root yield , sugar 
yield , sucrose percentage significantly increased with spraying 
sugar beet plants with boron . Moustafa and Omran,(2006) ) , 
found that foliar spray with B or Mg significantly increased total 
soluble sugars, N, Mg and B uptake, juice quality (i.e., sucrose 
%, purity % and K as impurity, and sugar yields ). 

Tripathi et al., (1986) indicated that sugar beet varieties 
had a· great variation in sugar content and root yield (tons/fed). 
EI-Hennawy and EI-Hawary (1995) revealed that sugar beet 
varieties were clearly differed in ·root and sugar (tons/fed) as 
well as sucrose percentage. EI-Sayed (1997) found wide 
variation among sugar beet varieties under the experiment in 
top, root, sugar yield (ton/fed) and sucrose percentage. EI­
Hawary and Mokadem (1999) reported that there was a 
magnitude variation among sugar beet varieties on all · the 
studied characters in both seasons . Oscar poly sugar beet 
variety gave the highest values of relative water content. KINa 
ratio, fresh root weight, relative root yield and yields of top, root 
and sugar than other Mg 561 and Prisma of sugar beet 
varieties. 

The aim of the present investigation is to study the effect of 
different boron sources on yield and juice quality of some 
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sugar beet varieties at EI-Nubaria region Alexandria 
Governorate conditions , Egypt 

MATERIALS AND METHODS 
Two field experiments were carried out at the 

Experimental farm of 
EI-N4paria Agriculture. Research Station, Alexandria 
Governorate conditions, Egypt in 2010 I 2011 and 2011 I 2012 
seasons to study the effect of four boron sources on yield and 
juice quality of three' sugar beet varieties. Chemical and 
mechanical analysis._ :of the soil at the experimental site 
according to the standard method of Page (1982) and Arnold 
(1986) are presented in Table (1). 
Table (1): Chemical and mechanical analysis of the 

experime~;~tal sites in 2010/2011 and 
201112012 seasons. 

SoU analysis I Season 
I 201012011 2011/2012 

A-Chamlcal : 
PH 7.18 7.48 
E. C. 1.41 1.58 

TotaiN% 0.41 0.43 
Available P (ppm) 13-03 12.96 

Available Zn lf:J~Jm_l 5.35 5.27 
Available K (ppm) 1.41 1.22 

8-lllechanic:al analysis: 
Sand% 42% 40% 
Slit% 33% 37% 
~% 25% 23% 
Soli texture Sandy Sandy 

Studied Factors: 
A - Boron sources treatments: 

1- Control, spraying sugar beet plants with tap water. 
2- Spraying sugar beet plants with nitrite plancer ( B 11.7% 

_ and Mo 0.007%) at the rate of 2 liter I feddan. 
3- Spraying sugar beet plants with borax at the rate of 2 kg I 

feddan. _ 
4- Spraying sugar beet plants with nitrite plancer at the rate 

of 1 liter I feddan plus · 
borax at the rate of 1 kg I feddan. 

All sugar beet plants were sprayed by boron sources 
treatments at one month before harvesting . 
8- Sugar beet varieties: 
Three sugar beet varieties studied were as following: 
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1- Pamella 2- Top poly 3- Farida 
The experiments were laid out in a split plot design with 

three replications. The main plots were devoted ~to boron 
sources and sub plots were allocated to sugar beet. varieties. 
The area of each sub plot was 21 m2 {10.00 rows x 0.60 m 
width·x 3.5 m long). 

Friuts of sugar beet were sown on18th and 22nd October 
by hand sown in hills 20 em apart in 2010 I 2011 and 2011 I 
2012 seasons, respectively. All'other agrbnomic practices were 
followed as usually done for the sugar beet crop. 

At harvest time after 190 days from sowing . plants of the 
six middle rows were harvested to determine the following data: 

1- Root yield I feddan (tons). 
2~ Sugar yield I feddan {tons). 
3- Root sucrose percentage. 
4- Total soluble solids percentage 
5- Root potassium percentage. 
.6- Root sodium percentage. 
7- Alpha amino nitrogen percentage. 
The data were statistically analyzed according to Gomeze 

and Gomeze (1984). 

RESULTS AND DISCUSSION 
Average root yield· feddan , sugar. yield feddan ,total 

soluble solids percentage (TSS%), sucrose percentage 
,potassium percentage ,sodium percentage and & amino 
nitrogen percentage of the . three sugar beet varieties as 
affected by boron sources and their interaction are shown in 
Tables 2 to 7 . 

Results recorded Tables (2- 8) indicate that boron source 
had a significant effect on all studied traits, except potassium 
percentage and sodium percentage in both seasons. Sugar 
beet plants sprayed with nitrite plancer gave the highest value 
of root yield I feddan (32.40 and 32.28 tons) , sugar yield 
/feddan (6.30 and 6.19 tons) , TSS% (21.30 and 21.67%) 
,sucrose% {19 .45 and 19 .16 %) and & amino nitrogen {2.18 
and 2.07 %) as compared with other treatments in 2010/2011 
and 2011/2012 reasons, respectively. 

The increase in sugar yield /feddan caused by nitrite 
plancer may be attributed to the enhancing of root yield /feddan 
and sucrose percentage .(Tables 2 and 4), therefore increasing 
sugar yield /feddan. These results are in harmony with those of 
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Bondok (1996) and EI-Hawary (1999), Mustafa and Omran, 
(2006) and 'Hellal eta/., (2009). · 
ResuHs presented in Tables (2-8) show clearly that sugar beet 
varieties significantly differed in root yield /feddan , sugar yield 
/feddan , TSS% and ~ucrose % in both season , but, 
insignificantly differed in K% , NaGA» and &amino nitrogen % in 
both season . Sugar· beet variety Farida gave the highest value 
of root yield /feddan (30 .06 and 30.06 tons) , sugar yield I 
feddan (5.48 and 5.49.tons), TSS% (20.23 and 2Q.25 %} and 
sucrose % (18.10 and 18.33%} eompared to other sugar t>eet 
varieties in 2010/2011 and 201-112012 seasons, respectively. 
On the contrary the lowest varues were recorded with sugar 
~et variety Top pofy and the correspcmding values were (25.55 
and 25.77 tons), (4.47 and 4.46 tons), (19.35 and 19.19%) and 
(17.34 and .17.22 %) in th~ same 'respect. · 

• The superiority of sugar beet variety Farieda in sugar yield 
/feddan may be due to the faCt that it have the highest root 
yield/feddan and sucrose % , hence· it gave the highest sugar 
yield. These resuHs are in agreement with those of Tripathi et 
a/ (1986), Ef-Hennawy and EI-Hawary (1995), El-8ayed 
(1997) and Bundiniene (2009). 

ResuHs recorded in Tables (2-8) indicated that the 
interaction eff~ between boron source and sugar beet variety 
was significant on all studied trials in both seasons, except 
sodium percentage in 2011/2012 season. The obtained results 
show clearly that sprayed sugar beet variety Farida by nitrate 
palancer gave the highest values of root yield per feddan (35.50 
and 34.23 tons), sugar yield per feddan (7.19 and 6.83 tons), 
total soluble solids (22.30 and 22.26 %) , sucrose percentage 
(20.26 and 19.96 %) as well as a amino nitrogen percentage 
(2.23 and 2.13 %) as compared with all other interactions in 
2010/2011 and 2011/2012 seasons, respectively. While treated 
sugar beet variety ·Pamella with nitrate palancer gave the 
highest potassium percentage (6.43%) in the first season. 
Spraying variety Farieda with borax gave the highest sodium 
percentage 1.83% in 2011/2012 season compared to all other 
interactions. On the other hand when untreated sugar beet 
variety Top poly by boron sucrose gave the lowest value of root 
yield/feddan 20.36 and 24.10 tons sugar yield/feddan 3.23 and 
3.81 tons, TSS % 17.90 and 17.66 % as well as sucrose 
percentage 15.90 and 15.83 % compared to all other 
interactions in 2010/2011 and 2011/2012 seasons ,respectively. 
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Vice .,versa it had the highest Na % 1.93 % in 2011/2012 
season. 
Abido (2012) displayed that, the application of 80 ppm boron 
significantly improved root yield. and its attributes and · root 
quality, on contrarily harvest index was decreased. 
Boron application increased root yield and sucrose 
concentration by 12.12% and 26.35%, respectively, decreasing 
k+, Na+, a amino nitrogen and molasses sugar compared with 
those of the contror. They added, no· significant differences 
were-found to exis( between boron application times. On the 
other hand, the highest root yield and sucrose concentration 
were obtained by. spraying with 12%o boric ac:;id (Armin and 
Asgharipour, 2012): 

Generally, it could be concluded that spraying sugar 
beet variety Farida w1th- nitrate palancer as a boron source 
enhanced yield of root and sugar percentage under EI-Nubaria 
conditions, Alexandria Governorate, Egypt. 

Table- 2: Average root yield/ fed (tons) of some sugar beet 
varieties as affected by the different boron source 
in 2010/2011 and 2011/2012 seasons 

Boron 201012011 season 
source (B) Variety (V) 

Pamella 

Control 22.06 

Nitrite 31.76 
palancer 
Borax 27.43 

Nitrite 28.06 
palancer 
50%+ borax 
50% 
Mean 27.33 

L.S.D at 5% for: 
Boron source (B) 
VarietyM 
Interaction (B) x M 

Top 
poly 
20.36 

29.96 

26.10 

26.16 

25.64 

0.597 
0.517 
1.25 

Farleda 

24.80 

36.50 

30.06 

29.90 

.30.06 

0.460 
0.399 
0.797 

2011/2012 season 

Mean Variety (V) Mean 

Pamella Top Farleda 
poly 

22.40 25.43 24.10 25.56 25.03 

32.40 32.50 30.13 34.23 32.28 

27.86 27.80 26.63 28.60 27.67 

28.04 25.63 22.23 30.76 26.21 

27.67 27.84 25.77 29.78 27.80 
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Table (3): Average ~ugar yield/ fed (ton) of some sugar beet 
varieties as affected by the different boron 
source in 2010/2011 and 2011/2012 seasons 

Boron 201012011 MUOn 
soun:e(Bf V.-lety(V) 

Pamella Top 
poiy 

Control 3.64 3.23 

Nitrite 8.11 5.64 
INIIancer 
Borax· 4.96. 4.61 

Nitrite 4.99 4.42 
paiPcer 
50%+ borax 
50% 
Mean .... ~92 4.47 

L.S.D at 5% for: 
Boron source (B) 0.33 
Variety (V) . 0.35 
Interaction (B) ·x (V) 0.47 

Farleda 

4.20 

7.19 

5..63 

4.91 

5..48 

Mean 

3.68 

6.30 

5..06 

4.77 

4.95 

0.24 
0.32 
0.55 

201112012 season 

Vlrlety (V) Mean 

Pamella Top Farleda 
poly 

4.01 3.81 4.30 4.114 

6.03 5.71 6.83 6.19 

4.97· 4.52 5..27 "4.92 

4.68 3.80 5..55 4.67 

+12 4.46 5..49 4.95 

Table 4: Average total soluble solids % of some sugar beet 
varieties as affected by the different boron source 
in 2010/2011 and 2011/2012 seasons 

Boron 201012011 season 
source (B) Variety (V) 

Pamella 

Control 18.70 
Nitrite 20.83 
.,.Janc:er 
Borax 21.13 
Nitrite 18.80 
pallncer 
50%+ borax 
50% 
Mean 19.74 

L.S.D at 5% for: 
Boron source (B) 
Varieties (V) 
Interaction (B) x (V) 

Top 
pojy 
17.90 
20.30 

19.66 
18.90 

19.35 

0.513 
0.458 
0.916 

Farleda 

19.10 
22.30 

21.00 
18.50 

20.23 

Mean 

18.57 
21.30 

20.80 
18.83 

19.77 

0.520 
0.444 
0.888 

201112012 season 
Vlrlety (V) 
Pamella Top 

DOiv 
17.88 17.66 
21.10 21.66 

19.93 19.03 
20.20 18.40 

19.77 19.19 

Mean 
Farleda 

18.83 18.12 
22.26 21.67 

21.10 20.02 
18.80 19.13 

20.25 19.73 
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Table 5: Average sucroseo/o of some sugar beet varieties as 
affected by the different boron source in 2010/2011 
and 2011/2012 seasons 

Boron 201012011season 
source (B) VartetyM 

Pamella 

Control 16.53 
N~ 19.26 
palancer 
Borax 18.10 
Nitrite 17.80 
palancer 
50%+ borax 
50% 
Mean 17.92 

L.S.D at 5% for: 
_ Boron source (B) 
· VarietyM 

Interaction (B) x M 

Top 
poly 
15.90 
18.83. 

17.70 
16.93 

17.34 

Mean 
Farleda 

16.96 
20.26 

18.76 
16.43 

18.10 

16.46 
19.45 

18.18 
17.05 

17.79 

0.511 
'0.443 
0.885 

2011/2012 season 
Variety (V) 
Pamella Top 

poly 
15.84 15.83 
18.56 18.96 

17.90 17.00 
18.26 17.10 

17.64 17.22 

Farieda 

16.83 
19.96 

18.46 
18.06 

18.33 

0.294 
0.254' 
0.508 

Mean 

16.15 
19.16 

17.78 
17.81 

17.73 

Table 6: Average potassium percentage of some sugar beet 
varieties as affected by the different boron 
source in 2010/2011 and 2011/2012 seasons 

Boron 201012011 season 
source (B) VartetyM 

Pamella 

Control 5.43 
Nitrite · 6.43 
palancer 
Borax 6.20 
Nitrite 5.86 
palancer 
50%+ borax 
50% 
Mean 5.98 

L.S.D at 5% for: 
Boron source (B) 
Variety('/) 
Interaction (B) x ('I) 

Top 
poiy 
6.30 
5.73 

5.16 
5.66 

5.66 

Farleda 

5.66 
5.76 

6.26 
6.13 

5.95 

201112012 season 
Mean Variety (V) 

Pamella 

5.73 6.20 
5.97 6.03 

5.87 5.40 
5.88 5.36 

5.86 5.75 

NS 
NS 
0.527 

Top 
poly 
5.93 
6.06 

5.70 
6.16 

5.96 

NS 
NS 
0.551 

Mean 
Farieda 

5.56 5.90 
5.93 6.01 

6.10 5.73 
5.36 5.63 

5.74 5.81 
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Table 7: Average sodium percentage of some sugar beet 
varieties as affected by the different boron source 
in 2010/2011 and 2011/2012 seasons 

Boron 201012011 season 
source (B) Varl8ty (V ,....... Top Farllda 

poiy_ 
Control 2.00 1.80 1.66 
Nitrite 1.16 1.16 1.56 
paJancer 
Borax 1.70 1.73 . 1.60 
Nllrlte 1.66 1.73 1.83 
palencer 
50%+ borax 
50% 
Mean 1.75 1.73 1.72 

LS.D at 5% for: 
Boron source (B) 
Variety (V) . 
Interaction (B) x (V) 

Mean 

1.82 
1.63 

1.67 
1.74 

1.73 

2011/2012 season 
VartetyM 
Pamella 

1.76 
1.80 

1.80 
1.63 

1.75 

~ 
NS 
NS 

Top 
pOlY 
1.93 
1.76 

1.50. 
1.60 

1.78 

Mean 
Farieda 

1.80 
1.56 

1.83 
1.73 

1.73 

1.83 
1.71 

1.71 
1.76 

1.75 

NS 
NS 
0.236 

Table 8: Average a amino nitrogen of some sugar beet 
varieties as affected by the different boron source 
in 2010/2011 and 2011/2012 seasons 

Foliar - 201012011 MUOn 
spraying Variety (V) 

Pamella 

Control 2.00 
Nitrite 2.13 
l)llancer 
Borax 1.90 
Nitrite 2.20 
palencer 
50%+ borax 
50% 
MHn 2.05 

L.S.D at 5% for: 
Boron source (B) 
Variety (V) 
Interaction (B) x (V) 

Top 
_ poiy 
2.03. 

2.20 

1.86 
1.73 

1.96 

Farfeda 

1.73 
2.23 

2.13 
2.13 

2.05 

Mean 

1.92 
2.18 

1.96 
2.03 

2.02 

201112012 season 
Variety (V) 
Pamella 

2.16 
2.06 

1.80 
1.76 

1.95 

0.162 
NS 

0.28 

Top 
J)C)iy _ 
2.06 
2.03 

1.66 
1.90 

1.91 

Farleda 

1.97 
2.13 

2.03 
1.73 

1.96 

0.133 
NS 
0.23 

Mean 

2.06 
2.07 

1.83 
1.80 

1.94 
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